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TECHNICAL REFERENCE NOTICE

This Technical Reference is published by Ameritech to provide a technical description of the
Technical Interface Specifications For X.75 Service.

Ameritech reserves the right to revise this document for any reason including, but not limited to,
conformity with standards promulgated by various agencies, utilization of advances in the state
of the technical arts, or the reflection of changes in the design of any equipment, techniques or
procedures described or referred to herein.

AMERITECH MAKES NO REPRESENTATION OR WARRANTY, EXPRESS OR IMPLIED,
WITH RESPECT TO THE SUFFICIENCY, ACCURACY, OR UTILITY OF ANY INFORMATION
OR OPINION CONTAINED HEREIN. AMERITECH EXPRESSLY ADVISES THAT ANY USE
OF OR RELIANCE UPON THIS TECHNICAL REFERENCE IS AT THE RISK OF THE USER
AND THAT AMERITECH SHALL NOT BE LIABLE FOR ANY DAMAGE OR INJURY IN-
CURRED BY ANY PERSON ARISING OUT OF THE SUFFICIENCY, ACCURACY, OR
UTILITY OF ANY INFORMATION OR OPINION CONTAINED HEREIN.

This document is not to be construed as a suggestion to any manufacturer to modify or change
any of its products, nor does this document represent any commitment by Ameritech or any
Ameritech operating company (AOC) to purchase any product, whether or not it provides the
described characteristics.

Ameritech does not recommend products, and nothing contained herein is intended as a rec-
ommendation of any product to anyone.

Nothing contained herein shall be construed as conferring by implication, estoppel, or otherwise
any license or right under any patent, whether or not the use of any information herein neces-
sarily employs an invention of any existing or later issued patent.

Ameritech reserves the right not to offer any or all of these services and to withdraw any or all
of them at any future time.

Document may be ordered from Ameritech by contacting the Document Order Center at (847)
248-4324.
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1. Section 1, NTI
1.1. Introduction
1.1.1. BOC/IDC Packet Networks and the X.75 Interface

Bell Operating Companies (BOCs), Information Distribution Companies (IDCs), and other Tel-
cordia (formerly Bellcore) client companies are deploying packet switched public data networks
(PSPDNs) which are generically labeled Public Packet Switched Networks (PPSNs). These
same companies are also planning the introduction of Integrated Services Digital Network
(ISDN) capabilities into their network offerings. Planned ISDN services include a packet
switched mode.

Communication between a PPSN and other networks offering packet mode service is accom-
plished by means of interfaces conforming to CCITT Recommendation X.75[1]. Packet mode
communication between a BOC/IDC ISDN (hereafter abbreviated as BOC/ISDN) and other
packet-capable networks (including non-BOC/IDN ISDNSs) is also to be accomplished by means
of X.75 interfaces.

The services of the various PPSNs and BOC/ISDNs will be offered under differing tariffs and
utilizating network equipment from multiple sources. Thus, the individual network or correspond-
ing BOC/IDC should be consulted for details of the X.75 interface currently being supported.
However, there are a collection of interface characteristics and capabilities, referred to as the
“minimal subset,” which are planned to be supported in a uniform manner on all PPSNs. This
minimal subset includes conformance to the 1984 version of CCITT Recommendation X.75 and
support of all non-optional features and utilities specified in that Recommendation.

1.1.2. Scope and Purpose of this Document

This document describes common characteristics of X.75 interfaces supported or planned to be
supported by PPSNs and BOC-ISDNs for interconnection with other packet-capable networks.
It addresses characteristics of PPSN/BOC-ISDN X.75 interfaces as viewed from connecting
networks and, to a lesser extent, characteristics expected of the connecting network by the
PPSN or BOC-ISDN.

Two related Telcordia (formerly Bellcore) Technical Reference (TRs) [2] [3] present require-
ments for PPSN and ISDN network equipment, including the support of X.75 interfaces. These
two TRs address the equipment vendor perspective. Two companion TRs to this document ad-
dress the X.25[4] and asynchronous[5] access interfaces supported by PPSN, respectively,
from the customer perspective.

Copyright © SBC Service, Inc. 2000
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This technical reference is intended to be used as a supplement to and in conjunction with the
1984 CCITT Recommendation X.75[1] (subsequently referred to simply as “X.75” in this docu-
ment).

This document does not attempt to repeat material covered in X.75. The material in this docu-
ment provides information on:

® parameters and parameter values supported by PPSN/BOC-ISDNSs;

® actions taken by and/or expected by PPSN/BOC-ISDNSs for which X.75 offers al-
ternatives or does not fully specify actions;

¢ features supported by PPSN/BOC-ISDNs that X.75 indicates are optional; and
® features supported by PPSN/BOC-ISDNs that are not addressed in X.75.

This document provides information that applies generally to X.75 interfaces between PSN/
BOC. ISDNs and other packet-capable networks. It should be useful to those responsible for
establishing X.75 interfaces between a PPSN or BOC-ISDN and an interexchange carrier (I1C),
value added network (VAN), other PSPDNs, non-BOC/IDC ISDNSs, and private packet networks
with points of presence within the local access and transport area (LATA) of the BOC/IDC. It
should be used in conjunction with reference material provided directly by the individual BOC/
IDC or PPSN/BOC. ISDN, which would supplement this interface description to address
network-specific needs and characteristics. This document supersedes Bell Communications
Research Technical Reference TR-NPL-000065, “Interexchange Packet Interface,” Issue 1, July
1985.

1.1.3. Terminology

Certain terms have specific meanings as used in this document. Since these terms relate to
the support or availability of X.75 interface features and options, it is critical that the definition of
these terms be well understood. Table 1-1 summarizes the intended meanings of these key
terms and phrases relating to support and availability. It also identifies the abbreviations used
in subsequent tables and figures that correspond to these terms.

The phrases associated with the first two levels of support/availability indicated in the table are
abbreviated “C (current support)” and “P (planned support),” respectively. These two categories
taken together correspond to the minimal subset discussed earlier. When the phrase
“supported by all PPSNs” or “all PPSNs...” is used in this document, the associated capability
or option is supported on all PPSN network equipment. However, the individual network should
be contacted to confirm the tariffed availability at a particular time.

Copyright © SBC Service, Inc. 2000
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Some interface features are in the minimal subset, but may not be immediately available on all
PPSNs. These features or options are associated with the “planned support” level. Items which
not all PPSNs plan to support in the near future are in the “optional support” category.

There are several aspects of the X.75 interface for which Telcordia (formerly Bellcore) has
recommended a default value or a particular procedure, but for which current network imple-
mentations may vary. These correspond to the “recommended” category. For aspects of the
interface so identified, the individual network should be contacted for details on the current im-
plementation and plans for future modifications.

The last category described in Table 1-1 relates to capabilities or option support of other net-
works connecting to a PPSN or BOC-ISDN via an X.75 interface. The interfacing network is
assumed to conform to the non-optional elements of X.75. However, it is considered important
to highlight a limited number of items as those which PPSNs may rely upon being supported by
the interfacing network. If another network does not support an aspect of the X.75 interface
identified as being in this “expected support” category, the interface may not operate effectively
or a serious administrative problem may result. Support of such items within the near future is
considered important.

The support/availability characterization specified for PPSNs is expected to apply to the packet
mode of BOC-ISDNs in most cases, unless otherwise stated in the text. However, the introduc-
tion of public ISDN service is still being planned and a minimal subset has not been defined for
BOC-ISDN packet mode service at this time. Any statement on support concerning BOC-
ISDNs should therefore be interpreted to mean planned support.

Throughout this document, the terms DTE (data terminal equipment) and DCE (data circuit ter-
minating equipment) will be used to refer to the end user terminal and the network connection
to the user access interface, respectively. The term STE (signaling terminal) refers to the net-
work equipment that terminates each end of an X.75 interface. Strictly speaking, these are
PSPDN terms. However, they will be assumed to include their ISDN counterparts when used in
this document to simplify references to the user and network ends of an access interface and
the network X.75 interface termination. These terms are used in this document because they
are the terms used in CCITT Recommendation X.75. For readers more familiar with ISDN ter-
minology, Table 1-2 presents ISDN terms that are roughly equivalent to the PSPDN terms used
in this document.

1.1.4. Organization of this Document

The second section of this document describes the types of X.75 interfaces supported by
PPSN/ISDNs and provides a textual and tabular overview of PPSN/BOC-ISDN inter-network
interfaces. Sections 3 through 5 address the physical, link, and packet layers of the X.75 proto-
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col. Sections 3 through 5 address the physical, link, and packet layers of the X.75 protocol.
Sections 6 through 8 describe CCITT, BOC/IDC-specified, and other relevant network utilities,
respectively. Sections 9 and 10 discuss addressing and routing considerations. Generally appli-
cable aspects of provisioning and maintenance for X.75 interfaces between PPSN/BOC-ISDNs
and other networks are addressed in section 11. The remainder of this TR consists of a list of
acronyms, two Appendices, and references.

TABLE 1-1. Interpretation of Support Phrases and Abbreviations

FPHEASE IN TEXT ABBREVIATION INTERFEETATION
FPSMN SUFFORT LEVELS
AllPPSNs . . . ; Supported  (current support) A1l PPSN equipment

by all PPSNs™*

All PPSNs plan . . . ; Support
by all PSNs planned*

Supported by some PPSNs;
Some FPSMs support. Support
15 optional

Teleordia ( formerly Bellcore)

recommends ;. . .18
recommended

BY OTHER. NETWOEREEKS

interfacing networks are
expected to .

P (planned support)

O {optional support)

R (recommended)

E (expected support)

* These categories comprise the Minimal Subset

supports the feature,
capability, parameter
value, or option;
availability under
local tanil may vary

Some PPENs now support,
remaining PPSNs plan
support’, contact

specific PPSN for
availability schedule

Mot all PPSNs plan to
support

Telcordia (formerly Bellcore)
recommends use of particular
default value or support of a
feature/option m long term;
contact specific FPSN for
current implementation
details

PPSNs may relay upon
utility, capability,
parameter value, or
option being supported
by mnterfacing
networks. Support
withmn near firtture
considered important
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TAEBLE 1-2. Roughly Equivalent PPSN and ISDN Terms

PPSN Termis) ISDN Term(s)
Data Crreuit-Terminating note; 1se (local ) Stored Program
Equipment (DCE) Centrol Switch (SPCS), Packet

Handling Function (PHF). or exchange

termmation (ET)

Data Termmal Equipment {DTE )} Terminal Equipment: TE, TEL, or
TEL/TA; Customer Premises Equipment
(CFPE)

Sigmaling Terminal {STE) none; e “Tnterexchange equipment”

network address extension (NAE) subaddress

packet switch data transmission packet mode bearer service

Service

packet switch (PS) SPCS/PHF

1.2. Interface Overview
1.2.1. Typical Internetwork Configuration

A BOC or IDC network provides communications service only within a local access and trans-
port area (LATA). Thus, a PPSN/BOC-ISDN can offer direct access connections to end users
within the LATA and inter-network interfaces to other packet switched networks with points of
presence within the LATA. Public traffic must travel between LATAs over communication facili-
ties operated by networks authorized to provide public interexchange services. Thus, a PPSN/
BOC-ISDN must pass public inter-LATA call traffic over an X.75 interface to an IC or other net-
work with inter-LATA capabilities.

Given the nature of PPSN/BOC-ISDN service as described above, X.75 inter-network interfaces
are used for connections between PPSN/BOC-ISDN and:

i an IC

L a VAN, PSPDN, or non-BOC/IDC-ISDN with attached users and/or inter-LATA car-
rier capability

® possibly, a private packet network with a point of presence within the PSN/BOC-
ISDN service area.

Figure 2-1 illustrates such X.75 interfaces in a diagram which spans three LATAs. The X.75 in-
terfaces are indicated a heavy solid lines and the access interfaces between the users and
networks are indicated with thin solid lines. A BOC/IDC packet mode network serves each of
LATA X and LATA Y. This network may be a PSN, a BOC-ISDN, or a combination of both con-
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nected by internal trunks. For public traffic, calls between these two LATAs that originate on or
are destined for a PPSN/BOC-ISDN transmit an inter-LATA carrier, such as the IC indicated.
Traffic between a PPSN/BOC-ISDN and a user on a VAN directly connected to the PPSN/BOC-
ISDN would be carried over the connecting X.75 interface, unless the calling party explicitly
requested a different carrier routing. Such a VAN may also serve as a transit network for calls
neither originating nor terminating on the VAN. Within LATA Y, a private packet network is illus-
trated as being directly connected to the PPSN/BOC-ISDN. [Such a private network could also
choose to connect to the PPSN/BOC-ISDN via an access interface (such as X.25), is such an
inter-network connection was not available or deemed necessary.]

1.2.2. X.75 Interface Characteristics

As stated above, PSN/BOC-ISDN inter-network interfaces conform to X.75 and it is expected
that any interfacing network also conforms to X.75. This document details specific parameter
values, options, and feature support that are more specific than or go beyond X.75. In this sec-
tion, those characteristics of the PPSN/BOC-ISDN interfaces which do not directly flow from the
X.75 specification are summarized. The remainder of the document addresses the same mate-
rial in more detail.

Table 2-1 summarizes the attributes and configuration options at the physical, link, and packet
level of PPSN/BOC-ISDN interfaces. All terms listed in the table are currently available on all
PPSNs, unless the line contains an indication of a different support level in square brackets
(see table legend).

TABLE 1-2, Roughly Equivalent PPSN and ISDN Terms

PPSN Termis) ISDN Termis)
Data Cireuit-Terminating none; use (local ) Stored Program
Equipment (DCE}) Conitral Switch (SPCS), Packet

Handling Function (PHF), or exchange
termination (ET)

Data Terminal Equipment {DTE) Terminal Equipment: TE, TEL, or
TE2TA; Customer Premises Equipment
(CFE)

network address extension (NAE) subaddress

packet switch data transmission packet mode bearer service

packet switch (PS) SPCS/PHF

Table 2-2 summarizes the support of utilities addressed in sections 6 through 8 of this docu-
ment. The table indicates the CCITT status of each utility and the PPSN/BOC-ISDN support
status for each utility, on both international and domestic interfaces. [A domestic interface is
one with both STEs within the U.S.] The table also lists the sections in this document that ad-
dresses each utility.

Copyright © SBC Service, Inc. 2000
This document is protected by the U.S. Copyright laws.
Any alteration to its text, contents, or presentation format is
an infringement of SBC’s Copyright rights
8



SBC Practice AM-TR-NPL-000016
Issue 2, May 1988

Two appendices to this document complete the summary of PPSN/BOC-ISDN X.75 interface

characteristics. Appendix A highlights, in tabular form, the modification and enhancements to

X.75 that are contained in the remainder of this document. This table should facilitate the use
of this TR, in conjunction with CCITT Recommendation X.75.

Appendix B is a sample X.75 interface configuration worksheet. It illustrates the type of work-
sheet that a network might complete and submit to a PPSN/BOC-ISDN so that one or more
X.75 interfaces could be provisioned and configured in a mutually acceptable fashion. This
sample worksheet summarizes the remainder of this document in a format that is most useful
to a packet network representative responsible for ordering/negotiating X.75 interfaces to a

Copyright © SBC Service, Inc. 2000
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PPSN/BOC-ISDN. A worksheet or similar device may be used by some PPSN/BOC-ISDNs to
facilitate the provisioning of X.75 interfaces.

Figure 2-1. Tlustrative Inter-Network Interface Diagram
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Table 2-1. Summary of PPSN/BOC-ISDN 375 Interface Attributes &
Configuration Options™

Physical Level
Speeds: 9.6 and 56 Kbps
Interface: DD [C], analog private line (9.6 Kbps only) [C]

Link Level
LAPB
Single Link Procedure
Multilink Procedure [C]

Modulo 8 Frame Sequencing
Modulo 128 Frame Sequencing [O)]
Parameter K 1-7 (module 8)
1-60or 1-127 (modulo 128) [O]
Timer T1 1-10 seconds in 0.5 sec. Increments
FParameter T2 does not exceed 0.4 seconds
Timer T3 1-30 sec., or functional equiv. of T3 [P]
Parameter N1 2104 or 2120 (SLF) [C]: 2136 (MLP) [O]
{ability to set to other values [O])
Parameter N2 2-15, in merements of 1

MPL Parameters MW, MN1, MT1, MT2, MT3 [O] .

Packet Level
Virtual Call Service
Parameter Virtual Circuit Service

Modulo 8 Packet Sequence Numbering
Modulo 128 Packet Sequence Numbering [C]
Maximmuim Mumber of Logical Channels

9.6 kbps o4, 128 [R]

56 kbps 64, 128, 256, 512 [R]
Logical Channel Selection:  lowest unassizned or highest
Unassigned Octet-Aligned User Data Field Passed Transparently
Enforcement of Cetet Alignment (unless waived bilaterally) [R]
Screening on up to 100 CUG interlock codes per interface [

Time-out T30 180 seconds
Time-cut T31 200 seconds
Time-out T32 180 seconds
Time-out T33 180 seconds
Window Sizes (VO/EVC) 1-3 [ 4-7 [O] tmodule 8)

1-a0or 1-127 (modula 128) [O]
Throughput Classes (VO/PVC): 75, 150, 300, 600, 1200, 4800,
and 9600 19200 and 42000 on
56 kbps interface [0]
Maximum Packet Sizes (VC/PVC) 128, 256

NOTE: *  Allitems are [Clurrent unless explicitly marked [Pllanned,
[D]ptional, or [R]ecommended: See Table 1-1 for meanings.
** MLP 15 optioral; there are no BOC/IDNC standardized ranges for
associated parameters,
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Table 2-2. Ulity Support Summary

TR CCITT BOCIDE BOCTINC
UTILITY Sect. XI5 INTLLT5 DOMEST X 75
International Mandatory
Transmit Network Identification &1 Y| C.E C.E
Call Tdentifier 6.2 M CE C.E
Throughput Class Ind 6.3 M CE CE
Window Size Indication 6.4 M CE C.E
Packet Size Indication 6.5 M C.E C.E
Fast Select Indication® 6.6 M C C
Closed User Group Ind. 6.7 M C.E CE
Called Line Address Modified Notif 6.8 M CE CE
Transit Delay Indication® 6.9 (M,1985) 0 0
International Optional
Closed User Group/OA Ind 6.7 O C C
Reverse Charging Indication 6,10 0 C C
Clearing Network Identif. Code 611 0 P P
Transit Delay Selection 612 (0,1985) = o
Utility Market 613 o F F
Mational
RPOA Selection &.14 (M.1985) B F
CCITT Further Study
Tariffs* 615 5 5 3
Traffic Class Indication a.16 3 5 5
Address Extension 616 g 5 3
BOC/IDHC-Specified
I Preselection Indication 7.1 - B [u]
Proposed for CCITT
Network User Identification 2.1 - 3 5
MNumbering & Addressing Plan Ind. 8.2 - 3 3
LEGEND: CCITT And TR Catagories
M = Mandatory (CCITT) C = Currently Available on PPSNz
(Sect. 1.3)

0 = Optional {CCITT, or as per * = By Bilateral Agreement for Interim

Sect. 1-3) Pariod
5 = For further study N = National (CCITT)
B = Should not use (without P = Plammed PPSN Availability (Sect.

special bilateral agreement) {Sect. 1.3)
R = Telcordia (formerly Bellcore) 1985 = Added in 1985 %75 Draft

Recommended (Sect. 1-3) Revision

E = Support of Interfaceing Network
Expected (Sect. 1-3)

1.3. Physical Level

A packet-capable network may connect to a PPSN/BOC-ISDN with one or more X.75 inter-
faces, depending on the throughput characteristics and reliability requirements that apply to the
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traffic to be carried between the two networks. The specific BOC/IDC or PPSN/BOC-ISDN
should be contacted directly for guidelines on determining the appropriate number and speed
of X.75 interfaces.

All PPSNs support X.75 interfaces with 9.6 and 56 kbps physical level data signaling rates.
BOC-ISDNSs should provide such support, when deployed. All PPSN/BOC-ISDNs support
digital interfaces that are compatible with the Digital Data System (DDS) Interface at both trans-
mission speeds.[6],[7] [Interfaces operating at 64 kbps may be introduced in the future in
support of ISDNs.]

Some PPSNs may also support analog private line interfaces at the 9.6 kbps data signaling
rate.[8] The interconnecting network and the PPSN should mutually agree on a private line ana-
log channel with the appropriate data conditioning and modem. [For example, type D1 high
performance data conditioning on a type 3002 private line with 2096A type compatible modems.]

1.4. Link Level

The link level of the X.75 interface supported by all PPSN/BOC-ISDNs is LAPB, as specified in
section 2 of X.75. All PPSN/BOC-ISDNs conform to the integral (i.e., non-optional) portions of
these LAPD specifications and these specifications are not repeated in this document. It is ex-
pected that non-BOC/IDC network X.75 interfaces also conform to the integral portions of
LAPB. This section discusses support of optional aspects of LAPD, parameter values and other
aspects of the link level which are not specified in X.75. The material is addressed under three
headings, corresponding to the three major components of the link level: frame structure and
format, procedures, and parameters & configuration options.

1.4.1. Frame Structure and Format

PPSN/BOC-ISDNs support modulo 8 frame sequencing. Support of modulo 128 frame
sequencing is optional. For an interim period, some networks supporting modulo 128 frame se-
guencing may only support the alternative (1980 version) U format (2-octet control field), as
specified in Tables 4/X.75 and 6/X.75 of CCITT Recommendation X.75. Thus, during this pe-
riod, support of at least this alternative may be necessary for compatibility in modulo 128 frame
sequencing. The 1-octet control field U format is the standard format for modulo 128, which
CCITT specifies is to be used in the absence of a bilateral agreement to use the alternative for-
mat.

1.4.2. Procedures

PPSN/BOC-ISDNs support the single link procedure (SLP) and it is expected that interfacing
networks also support SLP, at least as an interface option. Support of multilink procedure
(MLP) is optional.
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Parameters & Configuration Options

The degree of flexibility available in setting parameters and configuration options on an
X.75 interface are expected to be such that a PPSN/BOC-ISDN and the interfacing
network can achieve a mutually agreeable set of compatible values. For those parame-
ters which must match at both ends of the interface to achieve compatibility, the set of
PPSN/BOC-ISDN and other network alternatives for the parameter or option must con-
tain at least one appropriate value in common that can be selected by both ends. Link
level parameters which must match for interface compatibility include: window size for
each direction of transmission and frame sequencing modulo. Link level addresses
assigned to the STE at each end of the interface must be complementary. Other pa-
rameters, such as T1 and T2, are related in a more complex manner for compatibility,
as stated below.

For modulo 8 frame sequencing, PPSN/BOC-ISDNs support a link level window size,
k, selectable from among the values 1-7 (in increments of one). The same value of k
applies in both directions or transmission and this parameter must match at both ends
of the interface.

If modulo 128 frame sequencing is used, the link level window size is selectable from
among the values 1-60 (in increments of one). Among PPSN/BOC-ISDNs that support
modulo 128 frame sequencing, some may allow window size to be selected from the
range 61-127, in addition. The same value applies in both directions of transmission.

All PPSN/BOC-ISDNSs support a timer, T1, (defined in X.75 section 2.4.8.1), which can
be set to values in the range from 1-10 seconds in 0.5 second increments. Some
PPSN/BOC-ISDNs may support other values for this parameter as well.

The response parameter T2 (defined in X.75 section 2.4.8.2) does not exceed 0.4 sec-
onds on any PPSN/ISDN X.75 interface. The period associated with parameter T2
starts when the last bit of the frame is received and ends when the STE has com-
pleted the process necessary to generate an acknowledgment of that received frame
in the next frame it transmits. For correct operation, T1 and T2 should be settable so
that the conditions of sections 2.4.8.1 and 2.4.8.2 of X.75 are satisfied. Correct opera-
tion can be assured if the value of T2 is smaller than TTY the value of T1, minus twice
the propagation time over the interface, minus the total frame processing time at both
ends, and minus the transmission time for the acknowledgment frame (assuming the
T1 timer is started at the end of the transmission of a frame).

All PPSN/BOC-ISDNs plan to support a timer T3 (defined in X.75 section 2.4.8.3), or
an alternate mechanism with similar functionality to detect a link layer abnormality. On
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expiration of the T3 timer, an indication of an observed excessively long idle channel
state condition is passed on MLP (if supported), or to the packet level, for proper error
recovery and disconnection. If the T3 timer is supported, Telcordia (formerly Bellcore)
recommends that it be settable to all least the values from 1-30 seconds, in 1 second
increments, other parameter values may also be used. If an alternate mechanism of
similar functionality is supported, a serious abnormality in the link layer will be reported
to a higher layer within a reasonable period of time (recommended to be less than 30
seconds). The values of parameters set for the T3 or alternate mechanism at either
end of the interface are not critical for compatibility, but X.75 specifies that the T3 value
should be made known to the two interfacing networks.

If a PPSN/BOC-ISDN packet level is informed of expiration of the T3 timer, Telcordia (for-

10.

11.

merly Bellcore) recommends that the packet layer assume failure of the link layer,
apply the failure procedures specified in X.75 Section 3.6, and report the failure for ad-
ministrative/maintenance purposes.

All PPSN/BOC-ISDNSs can support at least the N1 value (X.75 section 2.4.8.5) of 2104
(or 2120) for SLP operation. These values can accommodate 256-octet user date field
data packets with SLP operation (2120 also accommodates modulo 128 sequencing at
the link and packet layers). Other values of N1 may also be supported, depending on
sequencing and SLP/MLP options, and the packet size configured for the interface. In
some cases, the value on N1 should also be able to accommodate a maximum size
Clear Request packet which may exceed the maximum size of a data packet. For com-
patibility, the value of N1 should be no smaller than the maximum frame size that can
be legally generated at either end of the interface given the maximum packet size,
frame and packet level sequencing, SLP/MLP support, and utilities/facilities supported
on the interface.

All PPSN/BOC-ISDNSs support the parameter N2 (defined in X.75 section 2.4.8.4) with
values that can be set in the range 2-15, in increments of 1. The values of N2 config-
ured at either end of the interface need not match for compatibility.

Complementary frame level addresses for the PPSN/BOC-ISDN and interfacing net-
work STEs, for a given X.75 interface, are assigned by mutual agreement.

If a PPSN/BOC-ISDN support MLP, it conforms to the procedure specified in the 1985
(CCITT Red Book) version of X.75. If the X.75 interface is configures as part of the
MLP, it assumed that the interfacing network also supports the 1984 version of the
MLP, as specified in section 2.5 of X.75.

If MLP is supported, six additional parameters apply. These are parameters MW, MX,
and MN1 and the timers MT1, MT2, and MT3. The value of the multilink window size
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MW must be agreed upon by the PPSN/BOC-ISDN and the interfacing network and it
must be the same for both STEs for a given direction of transmission. Minimum sup-

ported ranges of values have not yet been established for PPSN/BOC-ISDNs for any

of the six MLP parameters. If MLP is desired and the PPSN/BOC-ISDN does support
this capability, a compatible set of parameter values should be negotiated by the two

networks. The following are illustrative of the type of ranges that might be supported

for these parameters:

MW 2-4054
X 1-2047
MWL -5
MT1 1-30 zec.
MT2 1-60 sec,
MT3  1-30sec

The minimum set of parameter values that can be configured for a specific PPSN/BOC-

1.5.

ISDN that supports MLP can only be determined by contacting the PPSN/BOC-ISDN
or responsible BOC/IDC.

Packet Level

All PPSN/BOC-ISDNs are, and any interfacing network is expected to be, in conformance with
the integral (i.e., non-optional) features, capabilities, and procedures of the X.75 packet layer
protocol (PLP), as specified in sections 3, 4, and 5 of X.75. The remainder of this section pro-
vides amplifications on the additions to the X.75 specifications that apply to connections with
PPSN/BOC-ISDNs. This material is presented under five major subheadings: virtual call and
PVC service, packet formats, procedures, parameters & configuration options, and transmission
of X.25 user facilities. Although part of the PLP, network utilities are presented in three sepa-
rate sections (6, 7, and 8) because of the volume of material that must be covered.

1.5.1.

1.

Virtual Call and PVC Service
All PPSN/BOC-ISDNs support virtual call service as specified in section 3.1 of X.75.

All PPSN/BOC-ISDNs support inter-network permanent virtual circuit (PVC) service as
specified in section 3.2 of X.75 and CCITT Recommendation X.181.[9]

The maximum number of simultaneous virtual calls plus permanent virtual circuits that
can be in use on the interface is equal to the number of logical channels configures for
the interface, excluding logical channel 0. [Logical channel O is reserved for control
packets that affect the entire interface, such as the restart request packet].

Telcordia (formerly Bellcore) recommends that networks be able to support up to 64,
128, 256, or 512 logical channels on a 56-kbps X.75 interface and up to 64 or 128 log-
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ical channels on a 9.6 kbps X.75 interface, as configuration options. Some PPSN/
BOC-ISDNs may support other values in addition. For compatibility, the PPSN/BOC-
ISDN and interfacing network must agree upon the same value for the maximum
number of logical channels supported on the interface.

All PPSN/BOC-ISDN interfaces can be configured to specify a range of logical chan-
nels as reserved for PVCs and a range as reserved for (two-way) virtual calls. Some
PPSN/BOC-ISDNs may also be able to specify ranges of logical channels as reserved
for incoming-only virtual calls and outgoing-only virtual calls. [Here, “incoming” and
“outgoing” are relative to the STE, and thus the incoming range of STE-X is the outgo-
ing range of STE-Y.] Telcordia (formerly Bellcore) recommends that it should be
possible to define any of these ranges as null sets. Some PPSN/BOC-ISDNs may re-
quire that these ranges of logical channels be contiguous. The PPSN/BOC-ISDN and
interfacing network should be able to agree upon a compatible set of such ranges for
the available logical channels.

All PPSN/BOC-ISDN X.75 interfaces can be configured to select among logical chan-
nels on either a “lowest unassigned” or “highest unassigned” basis when allocating
calls to logical channels within the appropriate range.

Packet Formats

The coding and arrangement of the fields composing the various packet types are consistent
with X.75 section 4. The following also apply.

1.

All PPSN/BOC-ISDNs will transparently pass octet-alligned user data. Furthermore,
Telcordia (formerly Bellcore) recommends that octet alignment be required in the ab-
sence of a specific bilateral agreement to sort user data fields that are not octet
aligned. In the absence of such a bilateral agreement, Telcordia (formerly Bellcore)
recommends enforcement of octet alignment as follows. If a packet that is not octet
aligned is detected, the packet level procedure associated with handling this error con-
dition (see Annex C of X.75) is applied. In particular refer to Note 2 of Tables C-2/
X.75, C-4/X.75, and C-5/X.75; Note 3 of Table C-3/X.75; and the specifications for the
“ERROR” condition in each of the tables of Annex C.

All PPSN/BOC-ISDNSs support modulo 8 packet sequencing on X.75 interfaces.

Some PPSN/BOC-ISDNs may also support modulo 128 packet sequencing on X.75 in-
terfaces as a configuration option.

The following clarification applies to the clear request packet format. The address
length field is always present when the network utility length field is present. The net-
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work utility length is always present when the user facility length field is present. The
user facility length field is always present when the user data field is present.

Sections 4.2.3, 4.4.3, and 4.5 of X.75 address the three types of packet in which a diagnos-
tic code may appear. Diagnostic codes in the range 0-127 are specified in X.75 on an
internationally standardized basis. Codes in the range of 128-255 are defined on a
network-specific basis.

In addition to those code values already defined, use of currently unused codes in the
0-127 range may be proposed to CCITT to deal with problem conditions for which ex-
isting diagnostic codes are inadequate.

Given these considerations:

5. All PPSN/BOC-ISDNs plan to conform to the X.75 specifications for CCITT-
standardized (0-127) diagnostic codes, including the numberical value interpretations
presented in Annexes C, D, and E. Any exceptions to such conformance should be ex-
plicitly noted to the opposite network.

6. All PPSN/BOC-ISDNs plan to be capable of accepting and transparently passing (ex-
cept for code conversions specifically required by X.75 Tables 14, 15, and 18 when the
cause is “network congestions”) all diagnostic codes, including those in the network-
specific range (128-225). Any exceptions to such handling of diagnostic codes should
be explicitly noted to the opposite network.

7. Proposals may be submitted to CCITT to assign specific new diagnostic meanings to
several code values in the 0-127 range that are currently unused. It is desirable for
networks to be able to accommodate such code additions within a reasonable time af-
ter their adoption. Introduction of the following three diagnostic codes is part of a
proposal currently being considered [the precise interpretation of each code would de-
pend on the accompanying cause]:

® Requested RPDA invalid/unknown or RPDA not specified
® Requested RPDA cannot service request
®  NUI value invalid, unsupported, or absent

1.5.3. Procedures

PPSN/BOC-ISDN X.75 interfaces conform to the packet level procedures specified in section 3
of X.75. It is expected that interfacing networks also conform to these procedures.
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Although the more data flag (i.e., the M bit ) procedures are supported, a PPSN/BOC-ISDN
may not be able to fragment and/or recombine packets. These are the capabilities to divide the
same user data, respectively. These capabilities allow for inter-working between DTEs operat-
ing with different maximum packet sizes.

1.5.4.

1.

Parameters & Configuration Options

The degree of flexibility available in setting parameters and configuration options on an
X.75 interface is expected to be such that the PPSN/BOC-ISDN and the interfacing
network can achieve a mutually agreeable set of compatible values. For those parame-
ters which must match at both ends of the interface to achieve compatibility, the set of
PPSN/BOC-ISDN and other network alternatives for the parameter or option must con-
tain at least one appropriate value in common that can be selected by both ends.
Packet level parameters which must match for interface compatibility include: maxi-
mum window size, maximum packet size, and throughout class for each direction of
transmission; maximum number, assignment direction, and allocation ranges of logical
channels; and packet sequencing modulo.

All PPSN/BOC-ISDN interfaces support the packet level time-outs defined in X.75 An-
nex 0. It is expected that interfacing networks support these time-out or equivalent
capabilities.

All PPSN/BOC-ISDNs support maximum packet (date field length) sizes of 128 and
256 octets as configuration options for the X.75 interface. Some PPSN/BOC-ISDNs
may support other sizes in addition. Unless an alternative value is agreed upon by the
two networks, a default value of 128 is assumed for the interface. The maximum
packet sizes configured for the interface apply to all virtual calls, unless overriden by
the Packet Size Indication utility (see section 6.5). It is possible to select different
packet sizes for each direction of transmission. The configured maximum packet size
should be the same as both ends of the interface for each direction of transmission.

Telcordia (formerly Bellcore) recommends support of maximum packet sizes of 128
and 256 octets as configuration options for each VC on an X.75 interface, independent
of the virtual call maximum packet size configured for the interface. It is possible to se-
lect different packet sizes for each direction of transmission. These values should
match at the two ends of the interface for each PVC configured.

The maximum value of the packet level window size for each direction of transmission
of an X.75 interface that applies to all virtual calls on that interface is a configurable
parameter on PPSN/BOC-ISDNs. The maximum window size is settable to values in
the range 1-3 on all PPSN/BOC-ISDNs and to values in the range 4-7 in addition to
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some PPSN/BOC-ISDNs for modulo 8 packet sequencing. If modulo 128 sequencing
is supported, maximum window size is settable in the range 1-60. Some PPSN/BOC-
ISDNs that support modulo 128 packet sequencing may support values in the range
61-127 in addition. The maximum window size configured for each direction of the
interface should match at both interface ends. The window sizes selected for each di-
rection of transmission for a particular virtual call should be less than or equal to the
corresponding interface maximum values.

6. Telcordia (formerly Bellcore) recommends support of packet level window sizes set-
table in the range 1-7 for a PVC, as a configuration option, on X.75 interfaces using
modulo 8 packet sequencing, independent of the packet level window size configured
for the interface. If modulo 128 packet level sequencing is used on an X.75 interface,
support of packet level window sizes of 1-60 as configuration options for PVCs, inde-
pendent of the packet level window size configured for the interface, is recommended.
PVC window sizes in the range 61-127, in addition, could also be supported on some
PPSN.BOC-ISDNSs. It is possible to select different window sizes for each direction of
transmission. The configured window sizes for each PVC should match on the two
ends of the interface.

7. All PPSN/BOC-ISDN X.75 interfaces support, as an interface configuration option, de-
fault throughout class values for each direction of transmission to apply to all virtual
calls on the interface, unless overridden via the Throughput Class Indication utility on a
per-call basis. It is expected that the interfacing network also supports this capability.
The default values configured on the two ends of the interface should match.

8. Telcordia (formerly Bellcore) recommends that X.75 interfaces allow the throughput
class for each direction of transmission on a PVC to be selected at subscription time
from the range of throughput class values supported by the interface. It is possible to
select different throughtput class values for each direction of transmission. The
thoughput class values supported should be the same as those for the Throughput
Class Indication utility (section 6.3).

9. Some PPSN/BOC-ISDNs may support screening of CUGs at the X.75 interface. If sup-
ported, the interface can be configured with up to 100 CUG interlock codes. If a
PPSN/BOC-ISDN X.75 interface is configured with CUG interlock codes, any call re-
guest packet transiting the interface must indicate one of the configured interlock
codes or the call will be cleared. This capability allows a PPSN/BOC-ISDN to screen
calls to or from a directly connected private network upon request, for example.
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1.5.5. Transmission of X.25 User Facilities

All PPSN/BOC-ISDNs plan to support the ability to transparently pass X.25 user facilities (that
are not mapped into network utilities) within the facility field of the call request, call connected,
or clear request packet, as appropriate. At a minimum, facilities falling into this category include
all those specified in Annex G of CCITT Recommendation X.25.[10].

1.6. CCITT Utilities

With one exception, the utilities addressed in this section are addressed in section 5 of the
1984 version of CCITT Recommendation X.75. Those that are fully defined have been catego-
rized as either “International Mandatory” or “International Optional” during CCITT meetings held
in April/May 1985 (Geneva) and November 1985 (Munich).[11] The mandatory utilities (desig-
nated with a “M” below) are to be supported on all international interfaces. Internationally, the
optional utilities (designated with an “0") are supported by bilateral agreement, but are to be im-
plemented as specified if supported.

The RPDA Selection utility was added to the list of CCITT X.75 utilities during the April/May
1985 CCITT meeting. The RPDA Selection utility has been categorized as a “National Utility
(N),” and is not supported on an international basis. Thus, a network would normally not pass
the RPDA selection utility over interfaces that cross national boundaries, unless a specific bilat-
eral agreement permitting such international use where in effect.

The heading of each subsection addressing a CCITT defined utility parenthetically specifies
one of these three utility categories, based on the 1985 CCITT meeting cited above. However,
these CCITT categories are not equivalent to the support levels designated for PPSN/BOC-
ISDN X.75 interfaces. The level of support provided for each utility on X.75 interfaces for
PPSN/BOC-ISDNs is specified within the text of each utility subsection below and in Table 2-2.

In addition to the specifications provided below for individual utilities, the following apply in gen-
eral.

1. Utility codes supported on PPSN/BOC-ISDNs conform to Table 20/X.75 of 1984 CCITT
Recommendation X.75.

2. Each utility indicated as being international mandatory (M) in the subsection headings
below is expected to be supported as specified in Recommendation X.75 by any
network connecting to a PPSN/BOC-ISDN via an X.75 interface, with the following pos-
sible exceptions:

®  Fast Select Indication. This utility is expected to be supported in the long
term, but it may not be supported by some networks for an interim period.
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¢ Called Line Address Modified Notification. This utility is expected to be
supported in the long term, but it may not be supported by some net-
works for an interim period.

® Transit Delay Indication. Support of this utility is expected to be provided
in the long term. The coding of this utility was recently specified [11} and
some networks may not support this utility for an interim period.

3. Utilities categorized as “International Optional” or “National” are supported by PPSN/
BOC-ISDNs as specified in Table 2-2 and the text below for the corresponding utilities.
Support of such utilities on X.75 interfaces to other networks is assumed to be by bilat-
eral agreement.

4. Some of the utilities listed in Table 2-2 have been specified by CCITT on a draft basis,
but have not yet been formally approved and published. Until such utilities are formally
published by CCITT, their status is ambiguous. Telcordia (formerly Bellcore) recom-
mends that prior to draft approval of any such utility by CCITT, the utility be passed
after the utility market, if it is supported. Following the draft approval by CCITT, Telcor-
dia (formerly Bellcore) recommends that it should be passed before the utility market,
is supported. However, the ability to place and accept such “draft” utilities either before
or after the utility marker would reduce the possibility of incompatible implementations
among networks during transitional periods. Currently the utilities that fall into this cat-
egory are: Transit Delay Indication, Transit Delay Selection, and RPDA Selection.

1.6.1. Transit Network Identification (M)

The Transit Network Identification (TNIC) utility is used to identify each transit network control-
ling a portion of the virtual call. A typical use for the information carried in this utility is to
identify participating transit networks so that inter-network agreements (covering areas such as
billing) can be implemented.

Most often, a PPSN/BOC-ISDN will be an originating or terminating, rather than transit, network.
However, there are certain circumstances under which a PPSN/BOC-ISDN might serve as a

transit network. In particular, a PPSN/BOC-ISDN might act as a transit carrier if it receives a

call from a directly connected private packet network and passes the call on to an IC or directly
connected PSPDN. In such a case a PPSN would insert an instance of the TNIC utility with its
own Data Network ldentification Code (DNIC) in the parameter field over an X.75 interface. It re-
mains for further study what coding or method would be used if the transit network is an ISDN.

A PSTN or BOC/IDC ISDN within the same LATA is not considered to be a separate network
for the purposes of determining whether the PPSN is acting as a transit network. Similarly, a
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PPSN within the same LATA is not considered to be a separate network for the purposes of de-
termining whether the BOC-ISDN is acting as a transit network.

Several PPSNs and possibly other packet networks may share a DNIC. Thus, various possibili-
ties for extending or supplementing the standard TNIC utility to permit identification of individual
operating companies or LATAs as a transit network are being considered. One possibility is in-
troduction of a new utility to be used to supplement the DNIC when it alone cannot uniquely
identify a network. The above mentioned possibilities are all for further study.

1.

The transit network identification utility is supported on the X.75 interface, as specified
in sections 5.3.1 and 5.4.3.1 of Recommendation X.75.

It is expected that any non-BOC/IDC network, connected to a PPSN/BOC-ISDN via an
X.75 interface, will insert an instance of the TNIC utility identifying itself (via its DNIC)
in the call request packet if it is acting as a transit network for the call being estab-
lished. Instances of the utility inserted by other networks are passed transparently over
subsequent X.75 interfaces by PPSN/BOC-ISDNs and this same treatment is expected
of interfacing networks.

A PPSN/BOC-ISDN will normally not insert a TNIC utility instance sine it normally
does not function as a transit network. However, for some PPSN/BOC-ISDNs there
may be circumstances under which the PPSN/BOC-ISDN does insert an instance of
the TNIC utility identifying it as a transit network. This may occur if the call originates
on or is destined for a private packet network directly connected to the PPSN/BOC-
ISDN via an X.75 interface.

The current specification of TNIC relies solely on the DNIC value in the parameter field
of the utility to identify the corresponding transit network. Because a DNIC may be
shared by numerous PPSNs and possibly other PSPDNs within the U.S., the TNIC
may not be able to uniquely identify a PPSN or even an individual BOC/IDC as the
transit network. Several alternative approaches to permit individual PPSNs (and ISDNs
operating in the packet mode) to be distinguished from one another are currently under
consideration. Any such approach is intended to apply to all utilities in which a network
is to be uniquely identified (e.g., TNIC, clearing network identification code, and closed
user group). Adoption of such an approach is for further study. Until such an approach
is adopted and supported, a TNIC inserted by a PPSN may not unambiguously identify
it if more than one transit network involved in the call shares the same DNIC. The cod-
ing or method to be used to identify an ISDN as a transit network is for further study.
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1.6.2. Call Identifier (M)

The Call Identifier utility is always present in the call request packet passed over an X.75 inter-
face. Its initial insertion is the responsibility of the originating network and it is passed
transparently over subsequent X.75 interfaces during call setup. The utility carries a 24 bit pa-
rameter field, which, together with the calling address, is intended to uniquely identify a virtual
call to all of the networks involved, over a reasonable period of time (see below). This unique
identifier can be used by the networks participating in the call to permit meaningful comparison
of billing and error reports and other call statistics.

1. The call identifier utility is supported by PPSN/BOC-ISDNs and is expected to be
supported by networks connecting to PPSN/BOC-ISDNs over X.75 interfaces, as de-
scribed in sections 5.3.1 and 5.4.3.2 of X.75.

2.  Responsibility for first inserting the call identifier utility rests with the originating network.

3.  Pending further study on the contents of the parameter field by CCITT, some networks
may not pass a significant parameter field value in this utility. If the parameter field
value is not significant, it cannot fulfill the intended purpose of uniquely distinguishing
virtual calls and is set to all zeros by the originating network.

4. If the content of the utility parameter field is significant, Telcordia (formerly Bellcore)
recommends that the value be such that it, together with the calling address, can
uniquely identify the corresponding virtual call (or call attempt) over a reasonably long
period of time (i.e., calls from the same calling address during the same day can be
distinguished from one another). However, beyond this general requirement, there is
no further constraint upon the encoding format or contents of the 24 bits.

5. For the purposes of determining responsibility for generating this utility, a PPSN is also
considered to be the originating network if the call originates in the PSTN on a dial-in
basis to the PPSN.

1.6.3. Throughput Class Indication (M)

The throughput class indication utility is used to request and negotiate between networks the
throughput class values to apply to a virtual call for each direction of transmission. Networks
may maintain or reduce the throughput class explicitly requested across an X.75 interface, but
may not increase it. If the utility is not present, the default throughput class bilaterally agreed
for the interface is assumed.

1. All PPSN/BOC-ISDNs support the throughput class indication utility and the utility is
expected to be supported by any network connected to the PPSN/BOC-ISDN over an
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X.75 interface. This support should be in accordance with sections 5.3.3 and 5.4.3 of
X.75.

An STE through which a call transits may either accept the requested/current through-
put class values of lower it. The value should not be raised. If the throughput class
indication utility is not present, the network should assume the default value agreed
upon by the PPSN/BOC-ISDN and the interfacing network. Reliance upon this default
should be avoided if the prevailing default throughput class exceeds a value requested
by a previous network or a DTE, since this condition should result in clearing of the
call. Throughput classes may be different for each direction of transmission.

Within the constraints of the throughput class requested by the user and prevailing re-
source limitations applying to a given call, all PPSN/BOC-ISDNs will be capable of
supporting throughput classes up to and including 9600 bps (i.e., 75, 150, 300, 600,
1200, 2400, 4800, and 9600 bps). The 19.2 and 48 kbps throughput classes might be
supported by some PPSN/BOC-ISDNs on 56 kbps interfaces. [The addition of 64000
and/or 16000 bps as valid X.75 throughput class values may be proposed to CCITT in
conjunction with the corresponding ISDN access speeds.]

Window Size Indication (M)

The window size indication utility is used to request, and negotiate among networks, the packet
level window values to apply to a virtual call for each direction of transmission.

1.

All PPSN/BOC-ISDNs support the window size indication utility and the utility is ex-
pected to be supported by any network connected to the PPSN/BOC-ISDN over an
X.75 interface. This support should be in accordance with sections 5.3.4 and 5.4.3.4 of
X.75.

If the X.75 interface supports modulo 8 packet level sequencing, all PPSN/BOC-ISDNs
support bracket level window sizes of 1 through 3. Window size values in the 4
through 7 range may be supported by some PPSN/BOC-ISDNs. The actual range of
window sizes available is subject to any maximum size configured for the PPSN/BOC-
ISDN interface that applies to all virtual calls. If the window size indication is not
present, a default of 2 should be assumed unless prior arrangement between the
PPSN/BOC-ISDN and connecting network has assigned another default value. If ex-
tended mode (modulo 128) packet level sequencing is supported on the interface,
additional window size values in the range 1-60 will be supported and values in the
range 61-127 may also be supported.

Copyright © SBC Service, Inc. 2000
This document is protected by the U.S. Copyright laws.
Any alteration to its text, contents, or presentation format is
an infringement of SBC’s Copyright rights
25



SBC Practice AM-TR-NPL-000016
Issue 2, May 1988

1.6.5. Packet Size Indication (M)

The packet size indication utility is used to request, and negotiate among networks, the
maximum date field length (i.e., packet size) to apply to a virtual call for each direction of trans-
mission.

All PPSN/BOC-ISDNs support the packed size indication utility and the utility is expected to be
supported by any network connected to the PPSN/BOC-ISDN over an X.75 interface. This sup-
port should be in accordance with sections 5.3.5 and 5.4.3.5 of X.75. All PPSN/BOC-ISDNs
support maximum packet size values of 128 and 256 octets. If the packet size indication utility
is not present, the default maximum packet size determined by interface configuration option is
used.

1.6.6. Fast Select Indication (M)

The fast select indication utility allows up to 128 octets of user data to be carried in the call re-
guest packet. When no restriction on response is indicated in such a call request packet, the
remote STE is permitted to issue a call connected packet containing a user data field of up to
128 octets. If a response restriction is indicated in the call request packet, the remote STE is
not permitted to issue a call connected packet in response. At any time, a clear request packet
containing up to 128 octets of user data may be issued. The fast select mode permits informa-
tion transfer during the call establishment phase and without necessarily entering the data
transfer phase.

PPSN/BOC-ISDNs support the fast select indication utility, as described in sections 5.3.6 of
X.75. Both “restriction on response” options are supported.

1.6.7. CUG (M) Indication and CUG/DA (O) Indication

The closed user group (CUG) indication and closed user group with outgoing access (CUG/DA)
indication utilities are used to enable the establishment of virtual calls by DTEs which are mem-
bers of CUGs that span networks. Associated with each CUG is a CUG interlock code which
has end-to-end significance across the networks involved. This interlock code is mapped from
or to a corresponding CUG index at the DTE/DCE interface which has only local access inter-
face significance. The CUG/DA indication is passed instead of the CUG indication if outgoing
access capability is being signaled for the call.

1. All PPSN/BOC-ISDNs support both the CUG indication utility and the CUG/DA indica-
tion utility. Any network connecting to a PPSN/BOC-ISDN via an X.75 interface is
expected to support at least the CUG indication utility. Support of these utilities should
be consistent with sections 5.3.7, 5.3.8 and 5.4.3.7 of X.75 and section 5.3.3.1.2.2 of
1984 CCITT Recommendation X.300.
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2. Only one, the CUG indication or the CUG/DA indication, should be present in a call re-
quest packet.

1.6.8. Called Line Address Modified Notification (M)

The called line address modified notification (CLAMN) utility indicates that the called address in
the call connected or clear request packet is different from the called address in the call request
packet for that call. The utility also indicates the reason for the change in called address.

All PPSN/ISDNs plan to support the CLAMN utility. The utility should be supported as de-
scribed in sections 5.3.10 and 5.4.3.8 of X.75.

1.6.9. Transit Delay Indication (M)

The transit delay indication utility was not fully specified in the 1984 version of X.75. However, it
was fully defined and categorized as an international mandatory utility in 1985.

The revised specifications relating to this utility are reproduced below [emphasis omitted and
editorial notes added] from the Special Rapporteur report cited earlier.[11] The coding of the
utility code field remains as in the 1984 X.75 Recommendation.

The transit delay indication is a network utility that signals the accumulated expected nominal
transit delay of a virtual circuit. It is included in the Call Request packet and Call Connected
packet when a calling DTE has requested a transit delay in the transit delay selection and
indication facility. The STE in the originating network will signal a value dependent on the char-
acteristics of the originating network and on the characteristics of the outgoing link (e.g., link
speed, satellite or cable).

Any outgoing STE in a transit network will add to the value received in the transit delay indica-
tion utility a value that depends on the characteristics of the network and the outgoing link.

The transit delay is defined as * 3 in Recommendation X.135, and is expressed in terms of the
95% value. [See item 3 below] However, the detailed determination of the value is considered
as a national matter. If the resulting value of the transit delay exceeds the maximum value that
can be signaled in the utility parameter field, all bits of the utility parameter field will be set to
“1.” [See item 4 below.].

The STE will signal the final value of the accumulated expected nominal transit delay transpar-
ently in the Call Connected packet.

For an interim period, when not all networks have yet implemented the transit delay signaling,
an STE will not send the transit delay indication utility to a network that does not support it.
The call will be established without this utility.
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No indication of transit delay selection and indication should be present in the user facility field
of the Call Request, Call Connected and Clear Request packets.

The revised specifications for the coding of the utility parameter are as follows:

This parameter is two octets. Transit delay is expressed provisionally in milliseconds, binary
coded, with bit 8 of octet 1 being the high order bit and bit 1 of octet 2 being the low order bit.

1. Pending official publication of the revised CCITT specifications, support of the transit
delay indication utility is considered to be optional. If this utility is not supported across
the X.75 interface, calls are established without it. If it is supported, it is supported in
conformance to these specifications and section 5.4.2 of X.75.

2. If supported, PPSN/BOC-ISDNs will insert (if not instance of the utility yet exists) or
add (if an instance of the utility already exists) an estimate of the nominal transit delay
across the network to the parameter field at each outgoing X.75 interface.

3.  Recent decisions within CCITT suggest that “mean value” will replace “95% value” in
the above definition of transit delay.

4. During an interim period when not all networks support this utility or the X.25 Transit
Delay Selection and Indication facility, a draft revision of Recommendation X.25 speci-
fies that all bits of the parameter field be set to one to indicate that at least one transit
or designation network participating in the call does not support the utility/facility. Since
a transit delay longer than 65534 milliseconds is highly unlikely, possible confusion be-
tween use of “all ones” coding to indicate delay values greater than 65534 milliseconds
and use to indicate network non-support is not considered to be a significant problem.
The latter interpretation should normally be assumed during the interim period.

1.6.10. Reverse Charging Indication (O)

The reverse charging indication utility is used to signal that the originating user has requested
charges be reversed to the destination user. In the absence of this utility, it is assumed that the
call is charged to the originating user. [The use of the NUI facility is assumed not to alter the
end of call held responsible for the bill.]

All PPSN/BOC-ISDNs support the reverse charging indication utility, as described in sections
5.3.9 and 5.4.3.6 of X.75.

1.6.11. Clearing Network Identification Code (O)

The clearing network identification code (CNIC) utility provides additional information about the
network origin of a clear request.
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1. All PPSN/BOC-ISDNSs plan to support the CNIC utility, as specified in sections 5.3.11
and 5.4.3.9 of X.75.

2. A PPSN will identify itself as the source of a clear request by inserting a CNIC utility
instance in the clear request packet, with its DNIC in the parameter field of the utility.
The DNIC of the PPSN will be used even if the physical location of the clearing condi-
tion is within the PSTN portion of the BOC/IDC network for a dial-in call.

3. Since DNICs are shared within the U.S., the CNIC utility issued by a PPSN may not be
able to uniquely identify that PPSN as the clearing network if another network sharing
that DNIC is also participating in the call. Various possibilities for extending or supple-
menting the standard CNIC utility to permit identification of individual operating
companies or LATAs as a clearing network are being considered. One possibility is in-
troduction of a new utility to be used to supplement the DNIC when it alone cannot
uniquely identify a network. These possibilities are all for further study. The coding or
method to be used for identifying ISDNs as the clearing network is also for further
study.

1.6.12. Transit Delay Selection (O)

The transit delay selection utility was not fully specified in the 1984 version of X.75. However, it
was fully defined and categorized as an international optional utility in 1985.

The revised specifications relating to this utility are reproduced below [emphasis omitted] from
the Special Rapporteur report cited earlier.[11] The coding of the utility code field in these new
specifications is “01001011” with bit 8 on the left.

The transit delay selection utility is a network utility that signals the transit delay requested by
the calling DTE in the transit delay selection and indication facility. This utility will be signaled
transparently from the originating network to the destination network in the Call Request
packet. This utility may be used in conjunction with the transit delay indication utility for routing
purposes.

The transit delay selection utility should not be present in Call Connected or Clear Request
packets.

No indication of transit delay selection and indication should be present in the user facility field
of the Call Request, Call Connected and Clear Request packets.

The revised specifications for the coding of the utility parameter are as follows:
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This parameter is two octets. Transit delay is expressed provisionally in milliseconds, binary
coded, with bit 8 of octet 1 being the high order bit and bit 1 of octet 2 being the low order bit.

1. Support of the transit delay selection utility is optional. If not supported on an X.75 in-
terface, a virtual call is established without the utility. If supported, it will conform to the
above specifications.

2. What routing action a PPSN/BOC-ISDN takes in response to the delay value carried in
this utility, if any, is for further study.

1.6.13.  Utility Market (O)

The utility marker is used to separate any BOC/IDC-specified and other non-CCITT supported
on the X.75 interface by bilateral agreement from CCITT utilities.

1. All PPSN/BOC-ISDNs plan to support the utility market, as specified in sections 5.3.17
and 5.4.3.15 of X.75.

2. All CCITT X.75 utilities (international mandatory, international optional, and national)
should precede the utility marker, if present. [Draft CCITT utilities that have not yet
been formally published may appear before or after the marker during an interim
period, depending on interface implementation and bilateral agreement. However, Tel-
cordia (formerly Bellcore) recommends that such utilities appear after the market, prior
to draft CCITT approval, and before the marker, following draft approval, if the place-
ment cannot be easily switched in response to the needs of the opposite STE.]

3. All other utilities, including any non-standard versions of CCITT utilities should follow
the utility marker.

1.6.14. RPDA Selection (N)

As of April 25, 1985, the RPDA selection utility has been included in CCITT Recommendation
X.75. The text of this addition to the X.75 is reproduced below from the meeting report of the
Special Rapporteur cited earlier.[11]

DPDA selection is a network utility that may be used to hame an RPDA network within the orig-
inating country through which a call is to be routed. In the case of international calls, this utility
may indicate an international RPDA in the originating country.

This utility can be used to carry an RPDA transit network DNIC specified by the calling DTE.
When more than one transit network is specified by the calling DTE, a sequence of RPDA
selection utilities may be present in the Call Request packet. In this case, the order of identifi-
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cation of transit networks by the RPDA selection utilities is identical to the order specified by
the calling DTE.

Temporary Note — The identity of the RPDA transit network for ISDN-to-PSPDN and ISDN-to-
ISDN inter-workings is currently under study.

A network receiving a Call Request packet containing one or more RPDA selection utilities will
route to the next requested network, removing the RPDA selection utility that names the next
requested network. If it is not possible to route to the next requested network, the receiving
network will clear the call.

The RPDA selection utility should not be present in the Call Connected and Clear Request
packets. No indication of the RPDA selection should be present in the user facility field of the
Call Request packet.

The addition to the Recommendation X.75 designates the utility code for RPDA selection to be
the following class B value: “01000100" (bit 8 at the left). It also states the following on coding
of the utility:

The parameter field contains the data network identification code for a requested RPDA transit
network and is in the form of four decimal digits.

Temporary Note — The RPDA transit network identify coding for ISDN-to-PSPDN and ISDN-to-
ISDN inter-working is currently under study.

Each digit is coded in a semi-octet in binary coded decimal with bit 5 or 1 being the low order
bit of the digit. The high order digit is coded into bits 8 to 5 of the first octet of the parameter.

PPSN/BOC-ISDNs normally use this utility for internal purposes and to permit directly con-
nected packet networks to signal that a particular interexchange carrier (IC) be used to
complete a call. If the extended format of the utility is not used, an RPDA utility would not be
passed to ICs across the X.75 interface.

1. All PPSN/BOC-ISDNs plan to support the RPDA selection utility, as specified above,
with the following qualifications and amplifications.

2. The extended format of the utility may not be permitted in some PPSN/BOC-ISDNs.

3. Normally, the outgoing PPSN/BOC-ISDN X.75 STE deletes the (next) RPDA selection
utility (associated with the interfacing network) form the X.75 call setup packet.
However, some PPSN/BOC-ISDNs may support two configuration option variables as-
sociated with the handling of the RPDA selection utility. These option variables would
specify, respectively, whether or not the RPDA selection utilities is to be: (1) deleted
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before being passed and (2) accepted if receive, over an X.75 interface. These config-
uration options are used to support certain special cases (such as calls originating on
private networks directly connected to the PPSN/BOC-ISDN, which require that the
RPDA utility be retained on the associated inter-network interfaces). If the PPSN/BOC-
ISDN X.75 interface is configures not to accept an RPDA selection received over an
X.75 inter-network interface, it will clear any incoming call request containing an RPDA
selection utility.

1.6.15. Tariffs Utility

In general, the Tariffs utility is intended to be used to pass information among networks to per-
mit or facilitate billing and other financial arrangements negotiated by the interfacing networks.
Because of the nature of this information, it can also be useful for other administrative applica-
tions within a network.

Neither the operation nor coding of the Tariffs utility is yet defined in X.75. It is a subject for fur-
ther study. However, some PPSNs may support a PPSN-specified utility that serves a similar
function and could be used, subject to bilateral agreement, across the X.75 interface. This
PPSN-specified utility is typically class A and is used to pass an 8-bit class code defined by the
source network: the originating network if it appears in the call request packet and the
destination network if it appears in the call connected or clear request packet. For additional in-
formation on possible availability and coding of such a network-specific utility, the individual
PPSN should be contacted.

1.6.16. Traffic Class Indication & Address Extension

The 1984 version of X.75 identifies two other utilities: the Traffic Class Indication utility and the
Address Extension utility. At this time, both are for further study.

1.7. BOC/IDC-Specified Utilities

Some PPSN/BOC-ISDNs may support the following network-specific utility. It is introduced to
address PPSN/BOC-ISDN needs that are not adequately addressed by existing CCITT utilities.
As a network-specified utility, it should follow the utility marker, and it is passed between net-
works only by bilateral agreement.

1.7.1. IC Preselection Indication

The BOC/IDC-specified utility, IC Preselection Indication, is used to pass an indication that the
originating DTE has subscribed to the IC Preselection facility. This facility permits a user to
specify a default interexchange carrier (IC) to be used in all calls requiring such a carrier if an
RPDA is not explicitly selected on a per-call basis. The parameter field of the utility contains
the DNIC of the preselected IC. This utility differs from the RPDA Selection utility in that an ex-
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plicit RPDA selection always results in routing via the designated IC, whereas routing via a
preselected IC is conditional upon need (see section 10 for further details on PPSN/BOC-ISDN
inter-network call routing rules). This utility would be used if:

®  both the PPSN/BOC-ISDN and a packet network directly connected to the PPSN/
BOC-ISDN by an X.75 interface support this utility by bilateral agreement;

® the network directly connected to PPSN/BOC-ISDN supports an IC preselection
subscription option for its users; and

® that network relies upon the PPSN/BOC-ISDN for the routing logic necessary to
determine if an IC is necessary to complete the call and for the physical connec-
tion to the IC.

1. Some PPSN/BOC-ISDNs may support the IC Preselection Indication utility on X.75 in-
terfaces on an interface configuration option basis.

If supported, the following apply.

2. If the IC Preselection Indication utility is present in a call request received over an X.75
interface, the PPSN/BOC-ISDN will use the DNIC contained in the
parameter field for routing in accordance with section 10. The IC Prese-
lection Indication utility will not be passed by a PPSN/BOC-ISDN over an
outgoing X.75 interface.

3.  Format and coding of the IC Preselection Indication utility should follow those specified
for CCITT utilities in section 5.4.1 of X.75. The class B utility code is
“01100101" (bit 8 on the left). The parameter field contains the DNIC of
the preselected IC. Each semi-octet encodes one of the four digits of the
DNIC in BBCD, in the same order specified for the RPOA Selection utility.

1.8. Other Utilities Under Study

There are several areas for which no CCITT utility has yet been specified, but which are under
consideration to meet identified PPSN/BOC-ISDN interworking needs. Proposed utilities asso-
ciated with two of these areas are identified below. Both are currently for further study.

1.8.1. Network User Identification

A network user identification (NUI) utility would permit passing between networks either a por-
tion of the X.25 NUI selection facility passed by an end user or user identification information
derived from that NUI. This utility could be used to facilitate inter-network billing agreements
and/or to pass customer verification information. Support of this utility assumes the existence
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of an agreement for passing such information between the PPSN/BOC-ISDN and the interfac-
ing network. The need for and coding of this proposed utility is for further study.

1.8.2. Numbering and Addressing Plan Indicator

As a PSPDN, a PPSN has a native addressing system that conforms to CCITT Recommenda-
tion X.121. However, calls carried by a PPSN can originate or terminate on network that are
not PSPDNSs, such as a PSTN or ISDN. These other network types use addresses conforming
to CCITT Recommendations E.163 and E.164. For calls which involve networks which do not
have the same native numbering plan, it is necessary to be able to distinguish the type of ad-
dress present. Descriptions of these numbering plans and a short-term approach to distinguish
among them using escape digits are contained in Section 9.

However, a different mechanism is needed as a long-term solution. Among the reasons for a
long-term solution based on a new Number and Addressing Plan Indicator (NAPI) utility is the
need to avoid an address field overflow that can occur with an address party prefix or escape
code approach. The need for such a long-term solution is currently being addressed within
CCITT Study Group VII. Once this mechanism is defined for X.75 interfaces by CCITT, it should
be supported. Until that time, it is considered to be for further study.

1.9. Addressing
1.9.1. General Comments

This section discusses network addresses, the associated numbering plans, and the passing of
addresses between networks over X.75 interfaces. The rules that PPSNs and BOC-ISDNs ap-
ply in determining whether to route a call via another network and in selecting the appropriate
interfacing network are discussed in the next major section.

The numbering plans from which the PPSN and BOC-ISDN addressing schemes are derived
are outlined below. The conforming subsets of these reference numbering plans that are used
within PPSNs and BOC-ISDNs are then described. Next, major issues related to numbering are
discussed. Finally, format assumption and desirable configuration option capabilities for address
handling between a PPSN/BOC-ISDN and another network over an X.75 interface are detailed.

Throughout this section ,"N” is used to present a digit in the range 2-9 and “X” is used to repre-
sent a digit in the range 0-9.

1.9.2. Reference Numbering Plan

There are separate, internationally standardized (i.e., CCITT) numbering plan Recommenda-
tions for PSPDNs and for telephone service and ISDNs. In addition, there is a more highly
structured scheme that has been used within North America for telephony. [This scheme is not
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a CCITT numbering plan, but rather a conforming subset.] Since these reference numbering
plans form the basis for the numbering plans used within PPSNs and BOC-ISDNSs, they are in-
troduced below and the key format components that are relevant on an inter-network basis are
briefly described.

1.9.2.1. PSPDN Numbering Plan (X.121)

The numbering plan used within PSPDNSs is specified in CCITT Recommendation X.121.[12]
Although abbreviated forms of PSPDN addresses are often used within a network, a full Inter-
national Data Number (IDN) is always passed over an X.75 interface between networks. An
IDN consists of from five to fourteen decimal digits. The first four digits are the Data Network
Identification Code (DNIC) which identifies a network or group of networks. The remaining one
to ten digits are the Network Terminal Number (NTN) which identifies a specific PSPDN DTE/
DCE interface or hunt group within the network or group of networks assigned that DNIC.

1.9.2.2. ISDN Numbering Plan

The numbering plan used within ISDNs is specified in CCITT Recommendation E.164.[13] Re-
lated CCITT Recommendations include E.163,[14] E.160,[15] and 1.330.[16] ISDN addresses
consist of 15 or fewer decimal digits, made up of a Country Code (CC) and a National (Signifi-
cant) Number or N(S)N. The N(S) can be broken down into two components: a National
Destination Code (NDC) and a Subscriber Number (SN). The first one to three digits of the ad-
dress constitute the Country Code (CC), used to specify the country or geographic area.
Country Code 1 has been assigned by CCITT to World Zone 1, which thus applies to the North
American Numbering Plan (see below).

The N(S)N is used to specify the individual subscriber. The first component of the N(S)N, the
NDC, is of variable length and can be used to specify a network or a geographic area (or both)
within the country or geographic area designated by the CC. In fulfilling this function, the NDC
can be composed of a Destination Network (DN) code to specify a network, a Trunk Code (TC)
to specify a geographic area, or both. The remaining (variable) number of digits of the N(S)N
are the Subscriber Number (SN), which identifies the specific end user within the network.

1.9.2.3. North American Numbering Plan

The addressing used for the United States public switched telephone network (PSTN) is the
North American Numbering Plan (NANP).[17] According to the NANP, a ten-digit number is
used to uniquely address each telephone line. The ten-digit number is composed of three parts:

® The first three digits are referred to as the Numbering Plan Area (NPA) or area
code, and designate a geographic area. The NPA is currently of the form N 0/1 X.
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There are plans to expand the codes available for NPAs in the future so that the
form NXX can be used.

® The following three digits are the Central Office (CO) code which identifies the
end office which provides dial tone to the customer. Currently, in all but ten NPSs,
the CO code format of NNX is followed. Within the ten NPAs of the exception, in-
terchangeable CO codes! have been introduced.

® The last four digits are the station number which uniquely identifies the line.
These four digits are in the XXX format.

1. This refers to the situation within a given NPA, in which codes of the format N 0/1 X
(i.e., those codes traditionally used only as NPA codes) are used for CO codes in addi-
tion to the traditional code of the format NNX. Thus, interchangeable CO codes are of
the format N 0/1 X and the full set of working CO codes having the format NXX.

Since 7-digit numbers (the home NPA assumed) are permitted, the network must be able to
determine whether the first three digits of a dialed number are an NPA (10-digit num-
ber) or a CO code (7-digit number). When overlapping formats are permitted for NPAs
and CO codes, it is recommended that the prefix “1” be used to indicate that a 10-digit
number is being dialed. Use of the “1” prefix is not recommended for 7-digit numbers.

1.9.3. PPSN and BOC-ISDN Network Addresses

The addressing schemes used in PPSNs and BOC-ISDNs are conforming subsets of the corre-
sponding CCITT numbering plan cited above (X.121 and E.164, respectively). These subsets

reflect the NANP format to facilitate administration and so that there can be a graceful transition
from the existing telephone numbering plan to ISDN services within the BOC/IDC service areas:

1.9.3.1. PPSN Numbering Plan

The PPSN numbering plan conforms to the 1984 version (Red Book) of CCITT Recommenda-
tion X.121,[12] X.110,]18] X.25,[10], X.75,[1] and X.32.[19]

There is a close correlation between the PPSN numbering plan and the NANP formats, but the
PPSN numbering plan is not included within the NANP. According to the PPSN numbering plan,
the ten-digit NTN is used to uniquely address each PPSN DTE/DCE interface or hunt group.
Each PPSN NTN is composed of three parts which are similar in format to the NPA, CO code,
and station number of the NANP:

® The first three digits are referred to as the Data Numbering Plan Area (DNPA)
code, and may or may not designate a geographic area that corresponds to a
telephony NPA. These digits have an NXX format.
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® The following three digits are the Data Central Office (DCO) code which identifies
a geographic area or an X.25, X.75, or equivalent interconnection point. These
digits have an NXX format.

® The last four digits are the End Point Number (EPN) which uniquely identifies the
interface or hunt group. These digits have an XXXX format.

The 4-digit DNIC always precedes the NTN as part of the IDN which is passed across X.75 in-
terfaces and it is used to distinguish among PSPDN networks or groups of PSPDN networks.

Within PPSNSs, the prefix “1” is used to differentiate between a 10-digit PPSN NTN and any of
the other address formats supported within the network. Specifically, a DTE would prefix any of
the following address formats with a “1” to alert the network that the 10-digit NTN format (the
default format) is not being used:

®  DNIC specifically indicated: 1 + DNIC + NTN
A PSTN address: 1+ 9+ TCC + TN
A ISDN address: 1 + 9 + CC + NDC +SN

However, prefixes are never passed over X.75 interfaces. If present within a network, the prefix
is stripped off before being passed to another network.

For dial-in calls from the PSTN to a PPSN, some PPSNs always insert the address of the
PPSN dial-in port into the calling address field. Other PPSNs insert a virtual network address
derived from the contents of the NUI facility, if that facility is present. The specific PPSN should
be consulted for the current implementation and long-term plans concerning the calling ad-
dressed passed for dial-in calls.

1.9.3.2. BOC-ISDN Numbering Plan

The BOC-ISDN numbering plan conforms to the 1984 version (Red Book) of CCITT Recom-
mendation E.164.[13] Within a BOC-ISDN (including the packet mode component), network
addresses are based on the NANP and three E.164 address format are supported.

L international;
L national; and

L local.
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The international format for BOC-ISDN network addresses consists of the Country Code (CC)
plus ten digits. The national and local formats are shortened versions of the full international
number which do not include: (a) the CC or (b) the CC plus NPA, respectively. These short-
ened formats assume CC=1 (World Zone 1, which includes the U.S.) and the home network
NPA (local format only). In the absence of a mechanism to indicate different address formats
across X.75 interfaces (see the discussion of major issues in the next section of this docu-
ment), only the international format may be used between networks.

All BOC-ISDN network addresses are associated with a CC of 1. The next three digits of a
BOC-ISDN address is the NPA. The NPA format is currently N 0/1 X, but the expanded NXX
format is planned for future applications. This is followed by the three digit CO code in the NXX
format. The last four digits are the line number in the XXXX format.

Within a BOC-ISDN, the local format is the default. Prefixes are used to indicate that a national
or international format follows. However, only the international format is passed between net-
works. Thus, prefixes never appear across X.75 interfaces.

1.9.3.3. Escaping From Numbering Plans

Escape digits are prepended to numbers to indicate that the following humber does not belong
to the native numbering plan (X.121 or E.164) of the network. Escape digits are originally
signaled by DTEs and escapes are kept, added, deleted, or modified by networks, over X.75 in-
terfaces encountered during call establishment, as appropriate, given bilateral agreements and
the numbering plan format presumed for the interface. Although each numbering plan provides
for escaping to the other, the expression “native numbering plan” as it is used here, refers to
the numbering plan characteristic of end user addresses on the given network. An ISDN
assumes an E.164 address unless an escape is present and a PSPDN assumes an X.121 ad-
dress unless an escape is present. Since interworking between networks with different native
numbering plans is anticipated (e.g., PSPDN/ISDN), escape digits (unlike prefixes) can appear
at the beginning of the addresses passed over X.75 interfaces.

Within the X.121 numbering plan, an E.164/E.163 address is indicated by preceding the address
with the escape digit “9.” [The escape digit “0” may be used by some non-BOC/IDC networks,
but support within BOC/IDC networks of “0” for escape to E.164/E.163 is not planned.]

Within the E.164/E.163 numbering plan, an X.121 address is indicated by preceding the ad-
dress with the escape digit “0.”

Several issues related to escape digits and interworking between PSPDNs and ISDNs remain
open at this time. These and other major issues that impact address handling over X.75 inter-
faces are discussed in the next section.
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1.9.4. Major Addressing Issues

There are several unresolved issues that impact the handling of addresses over X.75 inter-
faces. They are briefly discussed below. Their ultimate resolution may result in modification or
expansion of the guidelines for address handling between PPSN/BOC-ISDNs and other net-
works over X.75 interfaces that are presented in the next subsection. Also included below are
brief issue discussions that provide background for some of the specifications in the address
handling subsection.

1. Mechanisms for escaping from one numbering plan to another for interworking be-
tween networks are based on an assumption concerning which numbering plan format
applies across the interface. An escape is necessary only when the following address
belongs to a numbering plan that is “not native” to the format applying across the inter-
face. According to the 1984 (Red Book) version of the X.75 protocol, the X.121 format
is assumed across the interface. Based on this assumption, an address (calling or
called) would be escaped over an X.75 interface only if it was not a native X.121 (i.e.,
PSPDN) address, independent of the native numbering plans of the networks on either
end of the interface.

However, there are plans to extend the scope of X.75 so that it explicitly addresses connec-
tions to networks other than PSPDNSs (e.g., ISDNs operating in the packet mode). This
extension reflects the internetwork applications planned for X.75 interfaces, as de-
scribed earlier in this document. Under such an expanded definition for X.75, the
escape rule stated above may be modified in the future.

The escape guidelines presented in the next subsection reflect the current CCITT Recom-
mendation concerning numbering plan formats across X.75 interfaces for PSPDN/
PSPDN and PSPDN/ISDN interworking. However, for ISDN/ISDN X.75 interfaces, Tel-
cordia (formerly Bellcore) recommends that escaping rules conforming to the E.164/
E.163 format be employed. Before these escaping conventions are finalized and until
the NAPI mechanism (see below) is available, it may be advisable to implement escap-
ing procedures with configuration option flexibility.

2.  Some networks have expressed the desire to receive a service type indication, along
with the called address, specifying the appropriate network/user interface type for com-
pleting the call at the receiving end. For example, in a call from an X.25 terminal on a
PSPDN to an X.25 terminal served by an ISDN, the destination network may with to
have an explicit indication of whether the destination end service is to be X.31 (ISDN
packet mode connection) or X.32 (circuit-switched). However, this requires that the
calling party be aware of the service type at the destination end, in addition to the ad-
dress. Thus, Telcordia (formerly Bellcore) considers it preferable that the destination
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network be able to complete the call based on its own knowledge of the appropriate
service type for the called address which it serves.

3. Inthe long run, it is important to replace escape mechanisms and prefixes with a sep-
arate indicator that is not prepended to the address itself. Among the reasons for such
a change is the need to remove the restriction placed upon current E.164 addresses
by ISDN/PSPDN interworking. The calling and called addresses in X.25 and X.75
packets is restricted to be 15 digits or less. Since E.164 addresses without prefix or
escape digits can be up to 15 digits, the use of these additional digits reduces the
number of digits available for the E.164 address proper to be less than 15.

To address this problem, a Numbering and Addressing Plan Indicator (NAPI) has been pro-
posed and is currently under consideration by CCITT Study Group VII. In the interim,
escapes and prefixes will be used and BOC-ISDNSs will restrict their network addresses
to 12 digits or less. The date December 1996 (time “T") has been selected by CCITT
Study Group Il as the point at which a NAPI mechanism has been approved and as-
sumed to be implemented by networks, and a full 15-digit E.164 address can be used.

4. For ISDNs within North America, there remain questions on the integration of networks
outside of the BOC/IDCs into the NANP. In particular, questions have been raised con-
cerning the assignment of available codes from the first three digits of the 10-digit
NANP number or assignment of dedicated CO codes within existing NPAs to World
Zone 1 networks other than the BOC/IDCs and USTA members. Related to these
questions is the possibility of supporting Destination Network (DN) codes (identifying
networks) as well as NPAs (identifying geographic areas) in the first three digits of a
national format E.164 number for World Zone 1. Such DN codes could be followed by
a standard NANP format (NXX-XXXX).

Given the unresolved questions in this area, it is recommended that implementation of ad-
dress handling for X.75 interfaces be designed so that they can accommodate or be
configured to accommodate these various possibilities.

1.9.5. X.75 Interface Address Handling

Based on the above material, this subsection summarizes the working assumptions for ad-
dresses passed over X.75 interfaces connecting PPSNs and BOC-ISDNs to other networks. It
also presents suggestions for address handling by other networks to provide the flexibility nec-
essary to accommodate the anticipated standards developments and to achieve compatibility in
an environment of network and equipment implementation diversity.

1. The contents of calling address and called address fields of packets passed over X.75
interfaces connecting PPSN/BOC-ISDNs and other networks should consist of an ad-
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dress, possibly preceded by an escape digit. The escape digit is present if and only if
the address belongs to a numbering plan that is not the “native” numbering plan, as
defined below. Prefixes should not be present.

2. Currently, the X.121 numbering plan format is presumed over X.75 interfaces.
However, the escape mechanism included in X.121 allows network addresses corre-
sponding to both the PSPDNs (X.121) and PSTN/ISDNs (E.163/E.164) to be passed
over X.75 interfaces. When a PPSN to other PSPDN is either (or both) of the two ends
of an X.75 interface, the escaping is done in accordance with Recommendation X.121.
[This is consisted with the 1984 version of X.75.] When both ends of an X.75 link are
ISDNSs, Telcordia (formerly Bellcore) recommends that escaping should be done in ac-
cordance with Recommendation E.164. [This reflects an anticipated change in X.75 to
accommodate ISDNSs.]

3. The default assumption is that any X.121 address (without escape if the native plan is
X.121 and preceded by an escape digit if the native plan is E.164) consists of a full
IDN (DNIC + NTN), of between 5 and 14 digits, as specified in Recommendation
X.121. Those IDNs which correspond to a PPSN network address will conform to the
PPSN address format described earlier.

4. The default assumption is that any E.163/E.164 address (without escape if the native
plan is E.164 and preceded by an escape digit is the native plan is X.121) consists of
a full international format number, as specified in Recommendation E.163 and E.164
(TCC + TN or CC + N(S)N). The address must consist of at least 7 digits. Prior to time
“T” (December 1996), the total number of address digits cannot exceed 12. After time
“T” the address may be up to 15 digits and the NAPI mechanism will replace the es-
cape code mechanism. Currently, addresses on a BOC-ISDN or PSTN network are of
the format 1 + NXX-NXX-XXXX (with the NPA and CO components possibly restricted
to more limited formats than NXX, as described earlier). Other addresses that have a
Country Code (CC) of 1 are assumed to have the same format as BOC/IDC networks
or (possibly) a format in which a Destination Network (DN) code follows the CC.

5. Itis expected that a Numbering and Addressing Plan Indictor (NAPI) mechanism will
be adopted by CCITT in the near future. The proposed facility/utility version of this
mechanism will permit numbering plans and address formats to be explicitly distin-
guished without the need of escape digits or prefixes within the address field itself.
After a NAPI mechanism is approved by CCITT, it is suggested that it be implemented
expeditiously over X.75 interfaces. After the availability of the NAPI mechanism (and
by bilateral agreement during any interim period during which this mechanism is not
yet universally available), escape digits would not be required and address formats
other than the full IDN (X.121) or international number (E.164) would be permissible
across X.75 interfaces.
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The digit “0” is the escape digit used to indicate that an X.121 address follows, if the
native numbering plan is E.163/E.164.

The digit “9” is the escape digit used to indicate that an E.163/E.164 address follows, if
the native numbering plan is X.121. However, the digit “0” may also be used, when
bilaterally agreed by the interfacing networks, to escape from the X.121 native number-
ing plan for service indicator purposes. While BOC/IDC networks may support the
receipt from other networks of either the “9” or “0” to escape from X.121, there are no
plans for these networks to distinguish destination interface service type on the basis
of which of these two digits is received.

Normally, a PPSN will pass the escape digit signaled by the DTE, if any, across the
X.75 interface. However, some PPSNs may be capable of converting the “0” escape
digit to a “9” or converting the “9” escape digit to a “0” before passing an address over
the X.75 interface, by bilateral agreement with the interfacing network.

If an invalid address format is received over the X.75 interface by a BOC/IDC network,
the call will be cleared.

The following summarizes the address formats supported across X.75 interfaces:

All Except ISDN STE to ISDN STE Case:

X.121 IDN

or

9 + E.164/E.163 Int'l| Address

or

0 + E.164/E.163 Int'l| Address

ISDN STE to ISDN STE Case:

0 + X.121 IDN

or

E.164/E.163 Int'| Address

11. Addresses within PPSNs and BOC-ISDNs have the following formats:

PPSN X.121 IDN: DNIC + NXX-NXX-XXXX
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BOC/IDC E.164/E.163 Int'l Address: 1 + NXX-NXX-XXXX
1.10. Routing Between PPSN/BOC-ISDNs and Other Networks

The previous section described the nature and format of addresses passed over the X.75 inter-
face from or to a BOC/IDC network. It also discussed the currently available mechanisms used
to distinguish between the two numbering plan (escape digits) and address formats (prefixes,
used within the BOC/IDC network). This section discusses routing and related rules used or
assumed by BOC/IDC packet mode networks that are relevant for internetwork calls. The ad-
dress described in the previous section are an important input to the selections and decisions
resulting from these rules.

This section consists of five subsections. The first outlines the ability of PPSNs and BOC-
ISDNs to screen (and possibly block) incoming and outgoing calls at an X.75 interface (STE) on
the basis of the first digits of the called address. The second subsection discusses the number
of digits that may need to be examined to make network routing decisions, given the existing
BOC/IDC numbering plans. The third describes the actual path selection criteria and rules. The
fourth discusses alternate routes and path diversity. The final subsection discusses the ability
to reconnect a path that has experienced some failure, without clearing the call.

1.10.1. Screening

Some PPSN X.75 interfaces may be configured with lists of DNIC values which are permitted
to be received in the called address of incoming call requests. If the DNIC of the called ad-
dress of any incoming call request is not on such a list, the call is cleared. If the interface is not
configured with such a list, this screening does not take place. Such lists normally include the
PPSN’s DNIC, the DNICs of networks for which the PPSN is allowed to act as a transit network
(e.g., directly connected private networks), and one or more codes of the form 91XX, where XX
are the first two digits of the NPA(s) assigned to the LATA containing the PPSN and reachable
by PPSN/BOC-ISDN interworking or via a dial-out port on that PPSN.

Some PPSN X.75 interfaces may be configured with lists of DNIC values which are not permit-
ted to be sent in the called address of outgoing call requests. If the DNIC of the called address
of any outgoing call request is on such a list, the call is cleared. If the interface is not config-
ured with such a list, this screening does not take place. These lists could be used to block
calls to networks with which the BOC/IDC does not have a billing agreement, for example.

1.10.2. Digit Requirements for Routing

Based on the nature of the numbering plans used by PPSNs and BOC/IDC ISDNs and PSTNs,
other networks must inspect a minimum number of digits of the called address before an
individual BOC/IDC network can be uniquely identified for routing purposes. For X.1121 ad-
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dresses, it is necessary to examine either the DNIC plus the next three digits or the DNIC plus
the next six digits of the X.121 address to determine the specific PPSN to which the address
belongs. For World Zone 1 E.163/E.164 addresses, either the first three digits or the first six
digits of the national format must be examined to establish the specific BOC-ISDN or PSTN to
which the address belongs.

1.10.3. BOCI/IDC Path Selection Criteria and Rules

This subsection discusses those aspects of Telcordia (formerly Bellcore) recommended routing
procedures for PPSNs and BOC-ISDNs that are of relevance to interfacing networks. Imple-
mentation of these procedures is planned for all PPSNs.

First, recommended general routing capabilities and network information storage needs are de-
scribed. Next, the criteria and rules recommended for use by BOC/IDC networks in routing calls
to other networks and within the network (when received from other networks) are described in
detail. Rules for routing to destinations within the BOC/IDC network are included so that
interfacing networks can correctly populate the called address field (and possibly, the RPDA se-
lection and/or IC Preselection utilities) to reach the desired BOC/IDC network destination.

1.10.3.1. General Routing Capabilities
Telcordia (formerly Bellcore) recommends that:

1. A PPSN be capable of routing to networks directly connected to itself or to a BOC-
ISDN within the same LATA that is reachable from this PPSN on the basis of:

® a DNIC or pseduo-DNIC as the RPDA selection or IC preselection; or

g a DNIC, 9+CC, or 9+TCC plus the following zero, three, or six digits of
the called address.

A pseduo-DNIC, as used here, is the four digits of the RPDA selection or IC preselection
which does not correspond to a regular PSPDN DNIC. [Later, the term “pseudo-DNIC”
will also be used to refer to four digits consisting of escape digit 9, the country code 1,
and the following first two digits of an E.163/E.164 address (“91XX").]

2. A BOC-ISDN be capable of routing to networks directly connected to itself or to a
PPSN within the same LATA that is reachable from this ISDN, on the basis of:

® a DNIC or pseudo-DNIC as the RPDA selection or IC preselection;

®  DNIC plus the following zero, three or six digits of an X.121 number; or
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® the first three or six digits of an E.163/E.164 NANP number.

3. A PPSN be capable of distinguishing a destination within the PPSN from destinations
on other networks which share the same DNIC on the basis of the first three to six dig-
its of the NTN.

4. A PPSN be capable of routing, on the basis of the first three to six digits of World Zone
1 E.163/E.164 national addresses, to the BOC/IDC PSTN or ISDN in the same LATA,
and to other ISDNs connected directly to the PPSN or to a BOC-ISDN within the LATA.

5. A BOC-ISDN be capable of distinguishing a destination within that network from desti-
nations on other World Zone 1 ISDNs and PSTNs on the basis of the first three to six
digits of the E.163/E.164 national address. The same digits can be used to distinguish
which of the ISDNs that are directly attached to the BOC-ISDN or the PPSN in the
same LATA is the appropriate destination.

6. A BOC-ISDN be capable of routing, on the basis of the first three to six digits of the
NTN of an X.121 address with the same DNIC as the PPSN within the same LATA, to
that PPSN or to any packet network that is directly connected to the BOC-ISDN or the
PPSN in the same LATA.

1.10.3.2. Routing Rules Used by BOC/IDC Networks

Calls are routed primarily on the basis of three pieces of information contained in the call re-
guest packet: the RPDA selection (if present); the called address; and the preselected IC (if
configured/present). Until the NAPI mechanism is available, address fields are examined for the
presence of escape digits to determine the corresponding numbering plan and the appropriate
escape digit to use, if any, on outgoing X.75 interfaces. Routing logic recommended for use by
a BOC/IDC network can be separated into two major cases: (a) RPDA selection specified and
(b) RPDA selection not specified.

1. If an RPDA Selection Has Been Specified:

A. For incoming inter-LATA calls, some BOC/IDC X.75 interfaces may be
configured not to accept an RPDA selection in the incoming call request.
This configuration option can be used to prevent the network from serv-
ing a purely transit network function. If this is the case, the incoming call
attempt will be cleared if an RPDA selection utility is present.

B. If an RPDA selection is received from a DTE on the network or in an in-
coming call request from another network (if permitted), and the specified
four-digit value matches a DNIC or pseudo-DNIC (e.g., “9XXX")
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contained in the network routing tables as belonging to the BOC/IDC net-
work(s) in the LATA or a network directly connected to these, then the
call should be routed to the specified network (however, see the excep-
tion for special DNIC values described in item “3”).

In all cases of a call reaching an outgoing X.75 interface, if that interface
is configured with a list of DNICs and pseudo-DNICs (e.g., “91XX") that
are not allowed in the called address field, then the first four digits of the
called address is compared against this list. [These four digits include the
“9” escape digit, if present before an E.163/E/164 address, but not the “0”
escape digit before an X.121 address.] If there is a match, the call is
cleared. This capability can be used in cases for which the BOC/IDC
does not have a billing agreement with the corresponding destination net-
work, for example.

If the four-digit value specified in the RPDA selection does not match a
DNIC or pseudo-DNIC in the network routing tables, then the call should
be cleared.

Some PPSN/BOC-ISDNs may support a special class of DNIC value,
which will be handled in a different way when it appears in a RPDA se-
lection. Normally, a valid RPDA selection supersedes all other criteria
(i.e., called address and IC preselection) for routing. However, if a four-
digit value is specified as being of this special type by the network, its
presence in an RPDA selection received from a network user will be ig-
nored if the call can be completed on an intra-LATA basis. This special
class could be used for transit networks that either do not which to or are
not permitted to handle intra-LATA traffic, for example.

If an RPDA Selection Has Not Been Specified:

A.

For incoming calls from another network, if the X.75 interface is config-
ured with a list of called address DNICs and pseudo-DNICs that are
permitted for incoming calls, the first four digits of the called address are
compared to this list. [The first four digits include the escape digit “9” be-
fore an E.163/E.164 address, but not a “0” escape digit before an X.121
address.] If there is such a list configured and there is no match, the in-
coming call is cleared.

If the first digits of the called address are contained in the routing tables
for other BOC/IDC networks in the LATA or networks directly connected
to a BOC/IDC network in the LATA, the call is routed accordingly.
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C. For X.121 PSPDN addresses, if the first four digits of the called address
are the home DNIC of the BOC/IDC network, and the next three to six
digits are contained in the BOC/IDC routing tables for the home DNIC,
the call is routed accordingly. For E.164/E.163 World Zone 1 addresses,
if the first three to six digits of the national number are contained in the
BOCI/IDC routing tables, the call is routed accordingly.

D. If none of the above hold then IC preselection in investigated. If a call
originates on an access interface within the network that is configured
with a preselected IC or, for an incoming call, if the X.75 interface is con-
figured to accept the IC Preselection utility and this utility is present in the
incoming call request, then the preselection value is used to route in the
same manner as the RPDA selection was used when present (see case
1 above).

E. In all cases of a call reaching an outgoing X.75 interface, if that interface
is configured with a list of DNICs and pseudo-DNICs that are not allowed
in the called address field, then the first four digits of the called address
is compared against this list. If there is a match, the call is cleared.

F. If the call amount be routed according to any of the above, the call is
cleared.

Figure 10-1 is a flowchart which summarizes the routing logic described in more detail
above. This flowchart only includes major decision branches for routing capabilities and
options that are planned to be implemented on a majority of the BOC/IDC networks.

1.10.4. Gateway/Route Diversity

Some PPSN/BOC-ISDNs will be able to connect to another network with multiple X.75 inter-
faces. When available, this capability is used to provide additional traffic capacity, enhanced
connection reliability, and/or reduced path lengths. Even when alternate routing capabilities are
present, a PPSN/BOC-ISDN will not route a call to a network other than the specified by the
RPDA selection, destination address, or IC preselection (in that order of precedence).

1.10.5. Reconnect Capability

Some PPSNs/BOC-ISDNs may support the ability to reconnect existing virtual calls, for which a
virtual circuit component within the network fails, along an alternate route, without resetting.
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1.11. Interface Provisioning and Maintenance

Procedures and responsibilities associated with requesting, provisioning, configuring, “turning
up,” and maintaining an X.75 interface between a PPSN/BOC-ISDN and another network are
established by mutual agreement of the two networks. The representative of a network which
wishes to establish one or more X.75 interfaces to a PPSN/BOC-ISDN should directly contact
that PPSN/BOC-ISDN or the responsible BOC/IDC for details.

One maintenance capability that is supported on many PPSN/BOC-ISDNs is X.75 interface
takedown. This permits an X.75 interface to be taken out of service upon PPSN/BOC-ISDN op-
erator request for maintenance action, to conduct diagnostic tests, and for similar purposes. It
is assumed that most interfacing networks have a similar capability to temporarily remove an
X.75 interface from service from its end for maintenance purposes.

As stated above, the administrative procedures and responsibilities associated with removing
an active X.75 interface from service are established through mutual agreement between the
PPSN/BOC-ISDN and the interfacing network. However, the technical capabilities associated
with two forms of interface takedown that are planned for PPSN/BOC-ISDNs are outlined be-
low. The two forms are labeled unconditional and conditional.

1. Unconditional takedown allows a craftsperson to take an individual X.75 interface out
of service so that existing virtual calls associated with the interface are cleared and
PVCs are reset immediately.

2. Conditional takedown allows a craftsperson to take an individual interface out of ser-
vice more gracefully (i.e., the interface will be taken out of service only after all existing
virtual calls associated with the interface have been cleared by DTE request or other
cause).

3. When an unconditional X.75 interface takedown request is issued by a craftsperson,
the STE executes the following actions:

A. A restart procedure is initiated for the specific X.75 interface, which re-
sults in the clearing of all active virtual calls and the resetting of all PVCs
that pass over the interface. All Restart Request, Clear Request, and Re-
set Request packets generated as a result of this restart procedure
should contain the cause “network congestion” and the diagnostic code
“maintenance action” (#122).

B. After the restart procedure is completed, the STE should initiate a link
level disconnect procedure for the X.75 interface. The STE should con-
sider the interface unavailable for normal traffic and in the disconnected
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mode at the link level until the interface is restored to service by
craftsperson command.

Following a craftsperson request to restore the interface to normal ser-
vice, the interface should be re-initialized at the link level; PVCs should
be reset and restored to operational status; and new call requests should
once again be permitted to pass over the interface in the normal manner.
At the packet level, a Restart Request with cause “network operational”
may be used as part of this service restorial.

When a conditional X.75 interface takedown request is issued by a craftsperson, the
STE first does all of the following before executing the actions associated with an un-
conditional takedown (item 3 above):

A.

Prevent any new virtual calls from being established over the interface by
routing call requests over alternate facilities or immediately issuing a
Clear Request in response to a Call Request that can only be routed
over the facility to be taken out of service. The Clear Request should
contain a cause code of “network congestion” and a diagnostic code of
“maintenance action” (#122). Existing virtual calls and PVCs should not
be affected at this point.

When the STE detects that all virtual calls thought the X.75 interface
have been cleared, the STE than applies the same procedure associated
with the unconditional interface takedown, as described above. However,
no virtual calls that must be actively cleared by the STE should at this
time still be active for the conditional takedown case.

Some BOC/IDC networks may also support the ability of the craftsperson to abort a
conditional takedown and restore the interface to normal service or “upgrade” the con-
ditional takedown to an unconditional takedown if conditions or elapsed time justifies

the action.

Acronyms

BOC - Bell Operating Company

BOC-ISDN - BOC/IDC ISDN

kbs - bits per second

CC - Country Code
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CCITT - International Telegraph and Telephone Consultative Committee
CLAMN - Called Line Address Modified Notification (utility)
CNIC - Clearing Network Identification Code (utility)
CO - Central Office

CUG - Closed User Group

DCE - Data Circuit Terminating Equipment

DCO - Data Central Office

DDS - Digital Data System

DN - Destination Network (code)

DNIC - Data Network Identification code

DNPA - Data Numbering Plan Area

DTE - Data Terminating Equipment

EPN - End Point Number

IC - Interexchange Carrier

IDN - International Data Number

IDC - Information Distributing Company

ISDN - Integrated Services Digital Network

kbps - kilobits per second

LAPB - Link Access Procedure - Balanced

LATA - Local Area and Transport Area

LC - Logical Channel

M - Mandatory (utility)

MLP - Multilink Procedure
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N - National (utility)

N - digit with value 2 through 9

NANP - North American Numbering Plan
NAPI - Numbering and Addressing Plan Indicator
NDC - National Destination Code

NNX - see “N” and “X”

NPA - Numbering Plan Area

N(S)N - National (Significant) Number

NTN - Network Terminal Number

NUI - Network User Identification

NXX - see “N” and “X”

O - Optional (utility)

OA - Outgoing Access

PAD - Packet Assembler/Disassembler

PLP - Packet Layer Protocol

PPSN - Public Packet Switched Network

PS - Packet Switch

PSPDN - Packet Switched Public Data Network
PSTN - Public Switched Telephone Network
PVC - Permanent Virtual Circuit

RPDA - Recognized Private Operating Agency
SLP - Single Link Procedure

SN - Station Number
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STE - Signaling Terminal

TC - Trunk Code

TCC - Telephone Country Code

TN - Telephone Number

TNIC - Transit Network ldentification (utility)

TR - (Bell Communications Research) Technical Reference
USTA - United States Telephone Association

VAN - Value Added Network

VC - Virtual Call

X - Digit with value 0 through 9
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A: Summary of CCITT Modifications & Enhancements

CCITTsect | Trsect | Description CCITT Spec TR Spec.,
1 3 Transmission speeds 64, 48 kbps, 9.6, 56 kbps
other
1 3 Interface type V-Series DDS avail.; analog
Recommendation private line opt.
215 4.1 Frame sequencing modulo | 8 or 128 8 avail; 128 opt
23213 4.1 17 format 128 modulo 2- bilat., mtermm recom., inferim
octet control field
2353 52 Ogtet alignment opt. recom., except by bilat.
Annex C
2481 43 Configuration T1 values N.5. 1-10 see. In 0.5 iner,
Avail.
2,482 43 falue of 12 T2=TI1 T2 == 0.4 sec.
2483 4.3 T3 timer reg T3 or equiv., plan
2483 43 Configurable T3 vahies N.5, T3, ifused; 1-30 sec
recom.
2484 43 Configurable N2 values N.S. 2-15 avail.
2485 43 Min set of configurable N.8. SLF: 2104 or 2120
N1 values avail.
24886 43 Modulo 128 link level 1-127 If modulo 128
window size (k) supported: 1-60 avail |
61-127 opt.
2.5 42 Support of MLP impl opt.
341 51 Max no. of logical M8, (=4096) 64, 128 recom. (and for
Channels 56 kbps link: 26, 512
also recom. )
333 54 Max. packet sizes 128 reg . 16, 32, 64, 256, | 128, 256 avail.
512 &
1024 opt.
LEGEND
.S, = not specified util = utility opt. = optional
MN.A. = not applicable/covered avail = available recom. = Bellcore recommended
bilat, = by bilateral agreement equiv. = equivalent plan. = planned availability
impl = mmphed by CCITT 375 mncr. = inerement mterim = for mterim period
req). = required
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CCITTsect | Trsect | Description CCITT Spec TR Spec.,
3.4.1.1 5.4 Supported VC packet 1-7 or 1-127 Mod 8: 1-3 avail, 4-7
witklow sizes opt., mod 128 1-60
avail., 61-127 opt
3.4.1.1 5.4 Supported PVC packet 1-7 or 1-127 Mod B: 1-7 avail.; mod
window sizes 128 1-60 recom., 61-
127 opt.
3412 52 Packet sequencing module | 8 or 128 8 avail.. 128 opt,
537 54 CUG sereening on X.75 N.5. Up to 100 interlock
interface codes, Opt,
538 6.7 CUGOA indigation util, bilat, avail.
5359 6,10 Reverse charging bilat. avail.
indication util
5310 6.8 Called Lime Address reg. plan.
Modif. Notif, Uil
5311 611 Clearing network bilat. plan.
identification code
util.
5313 6.9 Transit delay mdication reg (1985} defined, opt., before/
util, after marker
53.14 612 Transit delay selection opt. (1985) defined, opt., before/
util, after marker
5317 613 Utility marker bilat, plan,
Annex B 52 Transparent passing of impl plan.
diag. Codes 128-255
— 614 RPOA selection util 1985 national plan., beforesafter
marker; extended
format opt
— 71 I preselection util, MN.A opt
LEGEND
NS, = not specified util = utility opt. = optional
MN.A, = not applicable/covered avail = available recom. = Belloore recommended
bulat. = by bilateral agreement equiv. = equivalent plan. = planned availability
impl = mmplied by CCITT X.75 mer. = ncrement mterim = for interim period
req). = required

1.14. Appendix B: Sample X.75 Interface Configuration Worksheets

This appendix illustrates the type of information that would be supplied and the values that
would be mutually agreed upon in establishing X.75 interfaces between a BOC/IDC network and
another network. It is intended to be a convenient summary of the salient configuration option
material contained in the body of this document, from the perspective of a person responsible
for ordering/negotiating actual X.75 interfaces to PPSNs and BOC/IDC ISDNs. Although ranges
of values and defaults provided are consistent with those specified elsewhere in this document,
the specific BOC/IDC should be contacted directly for values pertaining to the PPSN or ISDN in
guestion when actual interfaces are to be arranged. Similarly, the actual forms and procedures
used by a particular BOC/IDC must be obtained from that specific company. Details of a busi-
ness nature (e.g., billing arrangements, segment size) are not addressed in this document.

This appendix consists of an overview on using this appendix and the five tables:
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® B-1- Guide to the Use of Configuration Worksheet Tables
® B-2 - SLP Physical and Link Level Worksheet

® B-3- MLP Link Level Worksheet

® B-4 - Interface/MLP Packet Level Worksheet

® B-5- Permanent Virtual Circuit Worksheet

Table B-1 summarizes the use of the other (i.e., worksheet) tables for the various types of inter-
face additions or modifications that might be requested/negotiated. An X.75 interface must be
fully specified before any PVC can be specified for that interface. If one or more SLPs (inter-
face link level) are to be coordinated through an MLP, then an MLP worksheet must be
specified and the appropriate cross references between the MLP and each SLP it coordinates
should be provided. Modifications to existing arrangements are specified through revisions to
the table(s) used to request the original interface, MLP, or PVC. Simple deletions are specified
by reference to the relevant identification code assigned to the interface, MLP, or PVC.

Table B-1: Guide to the Use of Configuration Worksheet Tables

Worksheet Table
B-2 B-3 B-4 B-5

Establish/Modify a 3075 Interface (SLP Link Level) X X
Establish/Meodify an SLP Component of an MLP X CR
Establish/Meodify an MLP CR X X
EstablishModify a PVC with SLP link layer CR CR X
EstablishModify a PVC with MLF link layer CR | CR | CR X
AddRemove SLP(s) in MLP CR X

X = Specify or Modify
CR. = Cross-reference this other table
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Table B-2: SLP Physical and Link Level Worksheet
Uticue Interface D Code:  I-
Part of MLP? Yes No If yes, MLF ID Code: M-
MNew Modification
MNon-BOC/TINT Requester is PSPDN Private Packet Network [SDn
Non-BOC/IDC STE Identification:
MNon-BOC/IIH Link ID: Terrestrial Satellite
BOCTIC STE: FPSN ISDN  (DINPAAD OO Code:
Physical Level Itemn Possible Vahies Motes/Constramts Requested
Transmission Speed 9.6, 56 kbps
Interface Type DDS, analog* analog only
9.6 kbps
Private line type [ask BOCADC] analog only
Lme conditioning [ask BOCADC] analog only
Modem type [ask BOCADC] analog only
SLF Link Level Item Possible Vahies Maotes/Constraints Requested
Link address of non-BOC/ADC STE | SLP: AB; MLP: C.D Pick a letter
Frame sequencing modulo 8. 128*
U format control field length 1.2 octet 1 is standard
{mod 128)
Window s1ze k, both STE= Modulo 8 1-7; modulo
128: 1-60, 51-127*
Tmner T1 of non-BOCADC STE 1-10 sec. In 0.5 steps (+)
Parameter T2 of non-BCHZ/IDC ==T1 BOCIDC value
STE = 0.4 sec
Mon-BOCTDC timer T3 or equiv.™ | < 60sec, Or N A BOCADC T3: 1-30
s8c.
N1 of non-BOC/ADC STE = max. legal frame size | BOC/IDC N1 2104
Cir 2120 for SLP,
2136 for MLFP (256
packet size)
N2 of Non-BOC/ADC STE 2-15 suggested two ends need not
Match

* = Not available on all BOC/ADC networks
(+) = Additional values are often supported
N.A. = not applicable
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Table B-3: MLP Link Level Worksheet*

How Many SLPs™:

I-
I-
I-
I-
I-
I-

Unique MLE ID Code: M-

New

Muodification

For each, specify Interface 1D:

I-

I-

I-

I-

I-

I-

All of above must apply to the same STE-X/STE-Y pam-

MNon-BOC/TINT Requester is
MNon-BOC/IDC STE Identification:

PSPDOMN Private Packet Network

ISDN

AM-TR-NPL-000016
Issue 2, May 1988

BOCADC STE:  PPSM _ ISDN  (DINMPAADICC Code -
SLP Link Level Item Possible Vahies Motes/Constramnts Requested
Link address of non-BOCADC STE | SLP: AR MLP: C.D Pick a letter
Frame sequencing modulo 8, 128*%
U format control field length 1.2 octet 1 is standard
{mod 128)
Window s1ze k, both STE= Modulo 8 1-7; modulo

128: 1-60, 51-127*
Tmner T1 of non-BOCADC STE 1-10 sec. In 0.5 steps (+)
Parameter T2 of non-BCC/ADHC =<T1 BOCDC value
STE = (1.4 sec

MNon-BOCTDNC tumer T3 or equiv.®

< Bl e, Or N A

BOCADC T3: 1-30

BEC.

N1 of non-BOC/ADC STE

= max. legal frame size

BOCIDC NI 2104
Or 2120 for SLP,
2136 for MLP (256
packet size)

N2 of Non-BOC/ADC STE

2-15 suggested

two ends need not
Match

* =Note that MLP may not be supported at all by a specific BOC/IDC network,
** = Numerical values cited as possibilities are only 1llustrative for MLP.
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Table B-4: Interface/MLP Packet Level Workshest

Applies to: SLP

Non-BOC/TDC Requester is
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MLF; SLPMLP ID Code: [IM] -
New hodification
PSPON Private Packet Network ISDN

MNon-BOC/ADC STE Identification:

BOCTOC STE: PFSN

ISDN (DNPAS (D20 Code:

Packet Level Item

Possible Vahies

Motes/Constramts

Requested

Max Logical Channel No.

64, 128, 256, 512(+)

256, 512 at 56 kbps
only

Range of LCs for 2-way calls XY, Mull Specify X =0,
Y ==hax

Range of LCs for PVCs XY, Null no overlap/gzaps with
Vs

Rarge of LCs for mcommg MY, Null no overlap/gaps

(to non-BOCADC STE) VCs

Range of LCs for outgoing XY, Mull no overlap/gaps

{from non-BOC/ADC STE) Vs

MNon-BOC STE LC assignment lowest or highest

rule avail.

Octet alignment enforced by Yes, No*

MNon-BOC/AITHC?

Packet sequencing modulo 8, 128*

Maximum packet size for Vs, 128, 256 (+) 128 default
To BOCADC

Maximum packet size for Vs, 128, 256 (+) 128 default

from BOCADC

Max packet window for Vs,

1-3, 4-7*; if mod. 128

2 default for mod 8

to BOCIDC 1-60, 61-127*
Max. packet window for VCs 1-3, 4-7%, if mod. 128 2 default for mod. 8
from BOC/ADC 1-60, 61-127%
Default throughout class for 75, 150, 300, 600,
ViTe, to BOC/IDC 1200, 2400, 4800, 9600
+ at 56 kbps: 19.2k*,
48k*
Default throughput class for 75, 150, 300, 600,

Vs, from BOCTDC

1200, 2400, 4800, 9600
+ at 56 kbps: 19.2k*,
48k

{(Contumed)

* =Not available on all BOC/IDC networks
{+) = Additional values are often supported
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Packet Level Item

Possible Vahies

Motes/Constramts

Requested

Sereening of CUG mterlock Yes, No If ves, specify no.

codes by BOC/IDC™ of codes needed, up
to 100

T30 restart tumer CCITT: 180 sec

T31 call req. timer CCITT: 200 sec

T32 reset req. timer CCITT: 180 sec

T33 clear req. timer CCITT: 180 sec

CCITT diagnostic codes Yes, No If no, specify any

(9-127) m full conformance exceptions

to 2,757

Does network generate and Yes, Mo If yes, specify

pass network specific falues and meanings

diagnostic codes (128-255)7

Does network transparently Yes, No If no, provide

pass .25 facilities 7* details or
EXCeptons

* = Not available on all BOCYIDH networks
(+) = Additional valvues are often supported
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Table B-4 (Contmed): Interface/MLF Packet Level Worksheet

NON-BOC/ADC SUPPORT (see Codes )

Utility Notes To BOCADC From BOC/IDC
Transit Network Identification Mandatory
all Identifier Mandatory (Specity)
if contents to
BOCADC significant )
Threughput Class Indication Mandatory
Window Size Indication Mandatory
Packet Size Indication Mandatory

Fast Select Indication

Mandatory (indicate
if either of two
response options

not supported)
UG Indication Mandatory
CUGDA Indication Crptional
Called Lme Address hModified Mandatory
Notif *
Transit Delay Indication™ 1585 Mandatory,

If support, mdicate
before or after

marker
Reverse Charging Indication Chptionial
Clearing Network Identification | Optional

Code®

(Contmued)

* = Not currently supported by all BOC/IDC networks

SUPFORT CODES

GenPass: Can generate utility or pass from prior network (to BOC/IDC)
Pass: Can pass utility from prior network but will not generate (to BOC/IDC)
Use: Will accept and make use of utility received { from BOC/IDC)

Accept: Will accept but not make use of utility received (from BOC/IDC)
Mot Mot supported (either direction)
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Table B-4 (Continued): Interface/MLF Packet Level Worksheet

NON-BOC/ADC SUFPORT (see Codes)
Utility (Cont. } MNotes To BOC/ADC From BOC/IDC
Transit Delay Selection®* 1985 Ophional; if
support, indicate
before or after

marker
Utility Marker™ COrpticnial
RPDA Selection™ 1985 National, if

support, indicate
before or after
marker and if
extended format
Tariffs Utility® Mot vet defined; If
support network-
specific version
provide details

I Preselection® BOCIDC -apecitied;
toward BOC/TDC only
Non-BOCADC network specific | If any such will be
passed, provide
details

* = Not currently supported by all BOC/IDHT networks
SUFPORT CODES

Gen/Pass: Can generate utility or pass from prior network (to BOC/IDC)
Pass: Can pass utility from prior network but will not generate (to BOC/IDN)
Use: Will accept and make use of utility received { from BOC/ADC)

Aceept: Will aceept but not make use of utility received (from BOCIDC)
Mo: Not supported (either direction)
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Table B-4 (Continued): Interface/MLF Packet Level Worksheet

Addressing/Routimg Item Motes/Altermatives VALUE
DNIC of Non-BOC/ADC as Transit Network

DINIC of Non-BOCADC Network Addresses Non-1SDNz only
Range of first 3-6 digits after DNIC Non-I1SDNz only
(or “Al7) that characterizes all

addresses on non-BOCTDC network

CC & range of first -6 following digits ISDMs only

that characterizes all addresses on

non-BOC D network:

Eacape digit sent to BOC/ADC before note or 0

X121 address

Escape digit expected from BOC/IDC none or 0

before X121 address

Escape digit sent to BOC/IDC before none, O, 9, or either
E 163/E.164 address

Eacape digit expected from BOC/IDC none, 0, 9, or aeither
before E.163/E.164 address

Can the Non-BOCTDC act as an inter-LAT A Yes or No

cartier?

Can the Non-BOC/IDC act as an mtra-LATA Yes or Mo

carrier?

Copyright © SBC Service, Inc. 2000
This document is protected by the U.S. Copyright laws.
Any alteration to its text, contents, or presentation format is
an infringement of SBC’s Copyright rights
62



SBC Practice AM-TR-NPL-000016

1.15.

Issue 2, May 1988

Tahle B-5 Permanent Virtual Cireurt™ (PVC) Worksheet

Unsque PVC D Code:  P-

MNew Modification

Lmk Level: SLE MLP

1D Code of Interface/MLP to which PVC Assigned: [IM]-

All of above must apply to the same STE-3/STE-Y pam:

Non-BOC/IDC Requester 1 PSPDN Private Packet Network  ISDIN
Non-BOC/TDC STE Tdentification:
BOCYIDC STE:  _ PPSN _ ISDN  (DINPAADICO Code: -
PVC Configuration Item Possible Values MNotes Requested
Max packet s1ze, to BOC/IDC 128, 256 (+) 128 default
Max packet size, from BOCADC 128, 256 (+) 128 default
Packet level window size to Modulo 8: 1-7;
BOOIDO Modulo 128:; 1-60,
61-127*
Packet level window size from Modulo 8 1-7,
BOCIDS Modulo 128 1-60,
61-127%
Throughpt class to 75, 150, 300, 600,
BOCADC 1200, 4800, 9600,
56 kbps mterfaces:
192007, 48000
Throughput class from 75, 150, 300, 600,
BOCADC 1200, 4800, 9600,
56 kbps mterfaces:
192007, 48000

* =Not currently available on all BOC/IDC networks
(+) = Additional values are often supportad
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Readers are advised to check current status and availability of all documents; all documents
are subject to change.

Document may be ordered from Ameritech by contacting the Document Order Center at (847)
248-4324.

2. Section 2, BBN
2.1. Introduction
2.1.1. BOC/IDC Packet Networks and the X.75 Interface

Bell Operating Companies (BOCs), Information Distribution Companies (IDCs), and other Tel-
cordia (formerly Bellcore) client companies are deploying packet switched public data networks
(PSPDNs) which are generically labeled Public Packet Switched Networks (PPSNs). These
same companies are also planning the introduction of Integrated Services Digital Network
(ISDN) capabilities into their network offerings. Planned ISDN services include a packet
switched mode.

Communication between a PPSN and other networks offering packet mode service is accom-
plished by means of interfaces conforming to CCITT Recommendation X.75[1]. Packet mode
communication between a BOC/IDC ISDN (hereafter abbreviated as BOC/ISDN) and other
packet-capable networks (including non-BOC/IDN ISDNS) is also to be accomplished by means
of X.75 interfaces.

The services of the various PPSNs and BOC/ISDNs will be offered under differing tariffs and
utilizating network equipment from multiple sources. Thus, the individual network or correspond-
ing BOC/IDC should be consulted for details of the X.75 interface currently being supported.
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However, there are a collection of interface characteristics and capabilities, referred to as the
“minimal subset,” which are planned to be supported in a uniform manner on all PPSNs. This
minimal subset includes conformance to the 1984 version of CCITT Recommendation X.75 and
support of all non-optional features and utilities specified in that Recommendation.

2.1.2. Scope and Purpose of this Document

This document describes common characteristics of X.75 interfaces supported or planned to be
supported by PPSNs and BOC-ISDNs for interconnection with other packet-capable networks.
It addresses characteristics of PPSN/BOC-ISDN X.75 interfaces as viewed from connecting
networks and, to a lesser extent, characteristics expected of the connecting network by the
PPSN or BOC-ISDN.

Two related Telcordia (formerly Bellcore) Technical Reference (TRs) [2] [3] present require-
ments for PPSN and ISDN network equipment, including the support of X.75 interfaces. These
two TRs address the equipment vendor perspective. Two companion TRs to this document ad-
dress the X.25[4] and asynchronous[5] access interfaces supported by PPSN, respectively,
from the customer perspective.

This technical reference is intended to be used as a supplement to and in conjunction with the
1984 CCITT Recommendation X.75[1] (subsequently referred to simply as “X.75” in this docu-
ment).

This document does not attempt to repeat material covered in X.75. The material in this docu-
ment provides information on:

® parameters and parameter values supported by PPSN/BOC-ISDNSs;

® actions taken by and/or expected by PPSN/BOC-ISDNs for which X.75 offers al-
ternatives or does not fully specify actions;

¢ features supported by PPSN/BOC-ISDNs that X.75 indicates are optional; and
¢ features supported by PPSN/BOC-ISDNs that are not addressed in X.75.

This document provides information that applies generally to X.75 interfaces between PSN/
BOC. ISDNs and other packet-capable networks. It should be useful to those responsible for
establishing X.75 interfaces between a PPSN or BOC-ISDN and an interexchange carrier (IC),
value added network (VAN), other PSPDNs, non-BOC/IDC ISDNSs, and private packet networks
with points of presence within the local access and transport area (LATA) of the BOC/IDC. It
should be used in conjunction with reference material provided directly by the individual BOC/
IDC or PPSN/BOC. ISDN, which would supplement this interface description to address
network-specific needs and characteristics. This document supersedes Bell Communications
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Research Technical Reference TR-NPL-000065, “Interexchange Packet Interface,” Issue 1, July
1985.

2.1.3. Terminology

Certain terms have specific meanings as used in this document. Since these terms relate to
the support or availability of X.75 interface features and options, it is critical that the definition of
these terms be well understood. Table 1-1 summarizes the intended meanings of these key
terms and phrases relating to support and availability. It also identifies the abbreviations used
in subsequent tables and figures that correspond to these terms.

The phrases associated with the first two levels of support/availability indicated in the table are
abbreviated “C (current support)” and “P (planned support),” respectively. These two categories
taken together correspond to the minimal subset discussed earlier. When the phrase
“supported by all PPSNs” or “all PPSNs...” is used in this document, the associated capability
or option is supported on all PPSN network equipment. However, the individual network should
be contacted to confirm the tariffed availability at a particular time.

Some interface features are in the minimal subset, but may not be immediately available on all
PPSNs. These features or options are associated with the “planned support” level. Items which
not all PPSNs plan to support in the near future are in the “optional support” category.

There are several aspects of the X.75 interface for which Telcordia (formerly Bellcore) has
recommended a default value or a particular procedure, but for which current network imple-
mentations may vary. These correspond to the “recommended” category. For aspects of the
interface so identified, the individual network should be contacted for details on the current im-
plementation and plans for future modifications.

The last category described in Table 1-1 relates to capabilities or option support of other net-
works connecting to a PPSN or BOC-ISDN via an X.75 interface. The interfacing network is
assumed to conform to the non-optional elements of X.75. However, it is considered important
to highlight a limited number of items as those which PPSNs may rely upon being supported by
the interfacing network. If another network does not support an aspect of the X.75 interface
identified as being in this “expected support” category, the interface may not operate effectively
or a serious administrative problem may result. Support of such items within the near future is
considered important.

The support/availability characterization specified for PPSNs is expected to apply to the packet
mode of BOC-ISDNs in most cases, unless otherwise stated in the text. However, the introduc-
tion of public ISDN service is still being planned and a minimal subset has not been defined for
BOC-ISDN packet mode service at this time. Any statement on support concerning BOC-
ISDNs should therefore be interpreted to mean planned support.
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Throughout this document, the terms DTE (data terminal equipment) and DCE (data circuit ter-
minating equipment) will be used to refer to the end user terminal and the network connection
to the user access interface, respectively. The term STE (signhaling terminal) refers to the net-
work equipment that terminates each end of an X.75 interface. Strictly speaking, these are
PSPDN terms. However, they will be assumed to include their ISDN counterparts when used in
this document to simplify references to the user and network ends of an access interface and
the network X.75 interface termination. These terms are used in this document because they
are the terms used in CCITT Recommendation X.75. For readers more familiar with ISDN ter-
minology, Table 1-2 presents ISDN terms that are roughly equivalent to the PSPDN terms used
in this document.

2.1.4. Organization of this Document

The second section of this document describes the types of X.75 interfaces supported by
PPSN/ISDNs and provides a textual and tabular overview of PPSN/BOC-ISDN inter-network
interfaces. Sections 3 through 5 address the physical, link, and packet layers of the X.75 proto-
col. Sections 3 through 5 address the physical, link, and packet layers of the X.75 protocol.
Sections 6 through 8 describe CCITT, BOC/IDC-specified, and other relevant network utilities,
respectively. Sections 9 and 10 discuss addressing and routing considerations. Generally appli-
cable aspects of provisioning and maintenance for X.75 interfaces between PPSN/BOC-ISDNs

Copyright © SBC Service, Inc. 2000
This document is protected by the U.S. Copyright laws.
Any alteration to its text, contents, or presentation format is
an infringement of SBC’s Copyright rights
68



SBC Practice AM-TR-NPL-000016

Issue 2, May 1988

and other networks are addressed in section 11. The remainder of this TR consists of a list of
acronyms, two Appendices, and references.

TABLE 1-1. Interpretation of Support Phrases and Abbreviations

FHRASE TN TEXT ABBREVIATION INTERFEETATION
FPSMN SUFFORT LEVELS
Al FPSNs . . Supported  (current support) A1l PPSN equipment

by all PPSNs™*

All PPSNs plan . . . ; Support
by all PSNs planned*

Supported by some PPSNs;
Some FPSMs support. Support
15 optional

Teleordia ( formerly Bellcore)

recommends ;. . .18
recommended

BY OTHER. NETWOEREEKS

interfacing networks are
expected to .

P (planned support)

O {optional support)

R (recommended)

E (expected support)

* These categories comprise the Minimal Subset

supports the feature,
capability, parameter
value, or option;
availability under
local tanil may vary

Some PPENs now support,
remaining PPSNs plan
support’, contact

specific PPSN for
availability schedule

Mot all PPSNs plan to
support

Telcordia (formerly Bellcore)
recommends use of particular
default value or support of a
feature/option m long term;
contact specific FPSN for
current implementation
details

PPSNs may relay upon
utility, capability,
parameter value, or
option being supported
by mnterfacing
networks. Support
withmn near firtture
considered important

Copyright © SBC Service, Inc. 2000
This document is protected by the U.S. Copyright laws.
Any alteration to its text, contents, or presentation format is
an infringement of SBC’s Copyright rights

69



SBC Practice AM-TR-NPL-000016
Issue 2, May 1988

TAEBLE 1-2. Roughly Equivalent PPSN and ISDN Terms

PPSN Termis) ISDN Term(s)
Data Crreuit-Terminating note; 1se (local ) Stored Program
Equipment (DCE) Centrol Switch (SPCS), Packet

Handling Function (PHF). or exchange

termmation (ET)

Data Termmal Equipment {DTE )} Terminal Equipment: TE, TEL, or
TEL/TA; Customer Premises Equipment
(CFPE)

Sigmaling Terminal {STE) none; e “Tnterexchange equipment”

network address extension (NAE) subaddress

packet switch data transmission packet mode bearer service

Service

packet switch (PS) SPCS/PHF

2.2. Interface Overview
2.2.1. Typical Internetwork Configuration

A BOC or IDC network provides communications service only within a local access and trans-
port area (LATA). Thus, a PPSN/BOC-ISDN can offer direct access connections to end users
within the LATA and inter-network interfaces to other packet switched networks with points of
presence within the LATA. Public traffic must travel between LATAs over communication facili-
ties operated by networks authorized to provide public interexchange services. Thus, a PPSN/
BOC-ISDN must pass public inter-LATA call traffic over an X.75 interface to an IC or other net-
work with inter-LATA capabilities.

Given the nature of PPSN/BOC-ISDN service as described above, X.75 inter-network interfaces
are used for connections between PPSN/BOC-ISDN and:

i an IC

L a VAN, PSPDN, or non-BOC/IDC-ISDN with attached users and/or inter-LATA car-
rier capability

® possibly, a private packet network with a point of presence within the PSN/BOC-
ISDN service area.

Figure 2-1 illustrates such X.75 interfaces in a diagram which spans three LATAs. The X.75 in-
terfaces are indicated a heavy solid lines and the access interfaces between the users and
networks are indicated with thin solid lines. A BOC/IDC packet mode network serves each of
LATA X and LATA Y. This network may be a PSN, a BOC-ISDN, or a combination of both con-
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nected by internal trunks. For public traffic, calls between these two LATAs that originate on or
are destined for a PPSN/BOC-ISDN transmit an inter-LATA carrier, such as the IC indicated.
Traffic between a PPSN/BOC-ISDN and a user on a VAN directly connected to the PPSN/BOC-
ISDN would be carried over the connecting X.75 interface, unless the calling party explicitly
requested a different carrier routing. Such a VAN may also serve as a transit network for calls
neither originating nor terminating on the VAN. Within LATA Y, a private packet network is illus-
trated as being directly connected to the PPSN/BOC-ISDN. [Such a private network could also
choose to connect to the PPSN/BOC-ISDN via an access interface (such as X.25), is such an
inter-network connection was not available or deemed necessary.]

2.2.2. X.75 Interface Characteristics

As stated above, PSN/BOC-ISDN inter-network interfaces conform to X.75 and it is expected
that any interfacing network also conforms to X.75. This document details specific parameter
values, options, and feature support that are more specific than or go beyond X.75. In this sec-
tion, those characteristics of the PPSN/BOC-ISDN interfaces which do not directly flow from the
X.75 specification are summarized. The remainder of the document addresses the same mate-
rial in more detail.

Table 2-1 summarizes the attributes and configuration options at the physical, link, and packet
level of PPSN/BOC-ISDN interfaces. All terms listed in the table are currently available on all
PPSNs, unless the line contains an indication of a different support level in square brackets
(see table legend).

TABLE 1-2, Roughly Equivalent PPSN and ISDN Terms

PPSN Termis) ISDN Termis)
Data Cireuit-Terminating none; use (local ) Stored Program
Equipment (DCE}) Conitral Switch (SPCS), Packet

Handling Function (PHF), or exchange
termination (ET)

Data Terminal Equipment {DTE) Terminal Equipment: TE, TEL, or
TE2TA; Customer Premises Equipment
(CFE)

network address extension (NAE) subaddress

packet switch data transmission packet mode bearer service

packet switch (PS) SPCS/PHF

Table 2-2 summarizes the support of utilities addressed in sections 6 through 8 of this docu-
ment. The table indicates the CCITT status of each utility and the PPSN/BOC-ISDN support
status for each utility, on both international and domestic interfaces. [A domestic interface is
one with both STEs within the U.S.] The table also lists the sections in this document that ad-
dresses each utility.
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Two appendices to this document complete the summary of PPSN/BOC-ISDN X.75 interface

characteristics. Appendix A highlights, in tabular form, the modification and enhancements to

X.75 that are contained in the remainder of this document. This table should facilitate the use
of this TR, in conjunction with CCITT Recommendation X.75.

Appendix B is a sample X.75 interface configuration worksheet. It illustrates the type of work-
sheet that a network might complete and submit to a PPSN/BOC-ISDN so that one or more
X.75 interfaces could be provisioned and configured in a mutually acceptable fashion. This
sample worksheet summarizes the remainder of this document in a format that is most useful
to a packet network representative responsible for ordering/negotiating X.75 interfaces to a
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PPSN/BOC-ISDN. A worksheet or similar device may be used by some PPSN/BOC-ISDNs to
facilitate the provisioning of X.75 interfaces.

Figure 2-1. Tlustrative Inter-Network Interface Diagram
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Table 2-1. Summary of PPSN/BOC-ISDN 375 Interface Attributes &
Configuration Options™

Physical Level
Speeds: 9.6 and 56 Kbps
Interface: DD [C], analog private line (9.6 Kbps only) [C]

Link Level
LAPB
Single Link Procedure
Multilink Procedure [C]

Modulo 8 Frame Sequencing
Modulo 128 Frame Sequencing [O)]
Parameter K 1-7 (module 8)
1-60or 1-127 (modulo 128) [O]
Timer T1 1-10 seconds in 0.5 sec. Increments
FParameter T2 does not exceed 0.4 seconds
Timer T3 1-30 sec., or functional equiv. of T3 [P]
Parameter N1 2104 or 2120 (SLF) [C]: 2136 (MLP) [O]
{ability to set to other values [O])
Parameter N2 2-15, in merements of 1

MPL Parameters MW, MN1, MT1, MT2, MT3 [O] .

Packet Level
Virtual Call Service
Parameter Virtual Circuit Service

Modulo 8 Packet Sequence Numbering
Modulo 128 Packet Sequence Numbering [C]
Maximmuim Mumber of Logical Channels

9.6 kbps o4, 128 [R]

56 kbps 64, 128, 256, 512 [R]
Logical Channel Selection:  lowest unassizned or highest
Unassigned Octet-Aligned User Data Field Passed Transparently
Enforcement of Cetet Alignment (unless waived bilaterally) [R]
Screening on up to 100 CUG interlock codes per interface [

Time-out T30 180 seconds
Time-cut T31 200 seconds
Time-out T32 180 seconds
Time-out T33 180 seconds
Window Sizes (VO/EVC) 1-3 [ 4-7 [O] tmodule 8)

1-a0or 1-127 (modula 128) [O]
Throughput Classes (VO/PVC): 75, 150, 300, 600, 1200, 4800,
and 9600 19200 and 42000 on
56 kbps interface [0]
Maximum Packet Sizes (VC/PVC) 128, 256

NOTE: *  Allitems are [Clurrent unless explicitly marked [Pllanned,
[D]ptional, or [R]ecommended: See Table 1-1 for meanings.
** MLP 15 optioral; there are no BOC/IDNC standardized ranges for
associated parameters,
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Table 2-2. Ulity Support Summary

TR CCITT BOCIDE BOCTINC
UTILITY Sect. XI5 INTLLT5 DOMEST X 75
International Mandatory
Transmit Network Identification &1 Y| C.E C.E
Call Tdentifier 6.2 M CE C.E
Throughput Class Ind 6.3 M CE CE
Window Size Indication 6.4 M CE C.E
Packet Size Indication 6.5 M C.E C.E
Fast Select Indication® 6.6 M C C
Closed User Group Ind. 6.7 M C.E CE
Called Line Address Modified Notif 6.8 M CE CE
Transit Delay Indication® 6.9 (M,1985) 0 0
International Optional
Closed User Group/OA Ind 6.7 O C C
Reverse Charging Indication 6,10 0 C C
Clearing Network Identif. Code 611 0 P P
Transit Delay Selection 612 (0,1985) = o
Utility Market 613 o F F
Mational
RPOA Selection &.14 (M.1985) B F
CCITT Further Study
Tariffs* 615 5 5 3
Traffic Class Indication a.16 3 5 5
Address Extension 616 g 5 3
BOC/IDHC-Specified
I Preselection Indication 7.1 - B [u]
Proposed for CCITT
Network User Identification 2.1 - 3 5
MNumbering & Addressing Plan Ind. 8.2 - 3 3
LEGEND: CCITT And TR Catagories
M = Mandatory (CCITT) C = Currently Available on PPSNz
(Sect. 1.3)

0 = Optional {CCITT, or as per * = By Bilateral Agreement for Interim

Sect. 1-3) Pariod
5 = For further study N = National (CCITT)
B = Should not use (without P = Plammed PPSN Availability (Sect.

special bilateral agreement) {Sect. 1.3)
R = Telcordia (formerly Bellcore) 1985 = Added in 1985 %75 Draft

Recommended (Sect. 1-3) Revision

E = Support of Interfaceing Network
Expected (Sect. 1-3)

2.3. Physical Level

A packet-capable network may connect to a PPSN/BOC-ISDN with one or more X.75 inter-
faces, depending on the throughput characteristics and reliability requirements that apply to the
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traffic to be carried between the two networks. The specific BOC/IDC or PPSN/BOC-ISDN
should be contacted directly for guidelines on determining the appropriate number and speed
of X.75 interfaces.

All PPSNs support X.75 interfaces with 9.6 and 56 kbps physical level data signaling rates.
BOC-ISDNSs should provide such support, when deployed. All PPSN/BOC-ISDNs support
digital interfaces that are compatible with the Digital Data System (DDS) Interface at both trans-
mission speeds.[6],[7] [Interfaces operating at 64 kbps may be introduced in the future in
support of ISDNs.]

Some PPSNs may also support analog private line interfaces at the 9.6 kbps data signaling
rate.[8] The interconnecting network and the PPSN should mutually agree on a private line ana-
log channel with the appropriate data conditioning and modem. [For example, type D1 high
performance data conditioning on a type 3002 private line with 2096A type compatible modems.]

2.4. Link Level

The link level of the X.75 interface supported by all PPSN/BOC-ISDNs is LAPB, as specified in
section 2 of X.75. All PPSN/BOC-ISDNs conform to the integral (i.e., non-optional) portions of
these LAPD specifications and these specifications are not repeated in this document. It is ex-
pected that non-BOC/IDC network X.75 interfaces also conform to the integral portions of
LAPB. This section discusses support of optional aspects of LAPD, parameter values and other
aspects of the link level which are not specified in X.75. The material is addressed under three
headings, corresponding to the three major components of the link level: frame structure and
format, procedures, and parameters & configuration options.

2.4.1. Frame Structure and Format

PPSN/BOC-ISDNs support modulo 8 frame sequencing. Support of modulo 128 frame
sequencing is optional. For an interim period, some networks supporting modulo 128 frame se-
guencing may only support the alternative (1980 version) U format (2-octet control field), as
specified in Tables 4/X.75 and 6/X.75 of CCITT Recommendation X.75. Thus, during this pe-
riod, support of at least this alternative may be necessary for compatibility in modulo 128 frame
sequencing. The 1-octet control field U format is the standard format for modulo 128, which
CCITT specifies is to be used in the absence of a bilateral agreement to use the alternative for-
mat.

2.4.2. Procedures

PPSN/BOC-ISDNs support the single link procedure (SLP) and it is expected that interfacing
networks also support SLP, at least as an interface option. Support of multilink procedure
(MLP) is optional.
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Parameters & Configuration Options

The degree of flexibility available in setting parameters and configuration options on an
X.75 interface are expected to be such that a PPSN/BOC-ISDN and the interfacing
network can achieve a mutually agreeable set of compatible values. For those parame-
ters which must match at both ends of the interface to achieve compatibility, the set of
PPSN/BOC-ISDN and other network alternatives for the parameter or option must con-
tain at least one appropriate value in common that can be selected by both ends. Link
level parameters which must match for interface compatibility include: window size for
each direction of transmission and frame sequencing modulo. Link level addresses
assigned to the STE at each end of the interface must be complementary. Other pa-
rameters, such as T1 and T2, are related in a more complex manner for compatibility,
as stated below.

For modulo 8 frame sequencing, PPSN/BOC-ISDNs support a link level window size,
k, selectable from among the values 1-7 (in increments of one). The same value of k
applies in both directions or transmission and this parameter must match at both ends
of the interface.

If modulo 128 frame sequencing is used, the link level window size is selectable from
among the values 1-60 (in increments of one). Among PPSN/BOC-ISDNs that support
modulo 128 frame sequencing, some may allow window size to be selected from the
range 61-127, in addition. The same value applies in both directions of transmission.

All PPSN/BOC-ISDNSs support a timer, T1, (defined in X.75 section 2.4.8.1), which can
be set to values in the range from 1-10 seconds in 0.5 second increments. Some
PPSN/BOC-ISDNs may support other values for this parameter as well.

The response parameter T2 (defined in X.75 section 2.4.8.2) does not exceed 0.4 sec-
onds on any PPSN/ISDN X.75 interface. The period associated with parameter T2
starts when the last bit of the frame is received and ends when the STE has com-
pleted the process necessary to generate an acknowledgment of that received frame
in the next frame it transmits. For correct operation, T1 and T2 should be settable so
that the conditions of sections 2.4.8.1 and 2.4.8.2 of X.75 are satisfied. Correct opera-
tion can be assured if the value of T2 is smaller than TTY the value of T1, minus twice
the propagation time over the interface, minus the total frame processing time at both
ends, and minus the transmission time for the acknowledgment frame (assuming the
T1 timer is started at the end of the transmission of a frame).

All PPSN/BOC-ISDNs plan to support a timer T3 (defined in X.75 section 2.4.8.3), or
an alternate mechanism with similar functionality to detect a link layer abnormality. On
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expiration of the T3 timer, an indication of an observed excessively long idle channel
state condition is passed on MLP (if supported), or to the packet level, for proper error
recovery and disconnection. If the T3 timer is supported, Telcordia (formerly Bellcore)
recommends that it be settable to all least the values from 1-30 seconds, in 1 second
increments, other parameter values may also be used. If an alternate mechanism of
similar functionality is supported, a serious abnormality in the link layer will be reported
to a higher layer within a reasonable period of time (recommended to be less than 30
seconds). The values of parameters set for the T3 or alternate mechanism at either
end of the interface are not critical for compatibility, but X.75 specifies that the T3 value
should be made known to the two interfacing networks.

If a PPSN/BOC-ISDN packet level is informed of expiration of the T3 timer, Telcordia (for-

10.

11.

merly Bellcore) recommends that the packet layer assume failure of the link layer,
apply the failure procedures specified in X.75 Section 3.6, and report the failure for ad-
ministrative/maintenance purposes.

All PPSN/BOC-ISDNSs can support at least the N1 value (X.75 section 2.4.8.5) of 2104
(or 2120) for SLP operation. These values can accommodate 256-octet user date field
data packets with SLP operation (2120 also accommodates modulo 128 sequencing at
the link and packet layers). Other values of N1 may also be supported, depending on
sequencing and SLP/MLP options, and the packet size configured for the interface. In
some cases, the value on N1 should also be able to accommodate a maximum size
Clear Request packet which may exceed the maximum size of a data packet. For com-
patibility, the value of N1 should be no smaller than the maximum frame size that can
be legally generated at either end of the interface given the maximum packet size,
frame and packet level sequencing, SLP/MLP support, and utilities/facilities supported
on the interface.

All PPSN/BOC-ISDNSs support the parameter N2 (defined in X.75 section 2.4.8.4) with
values that can be set in the range 2-15, in increments of 1. The values of N2 config-
ured at either end of the interface need not match for compatibility.

Complementary frame level addresses for the PPSN/BOC-ISDN and interfacing net-
work STEs, for a given X.75 interface, are assigned by mutual agreement.

If a PPSN/BOC-ISDN support MLP, it conforms to the procedure specified in the 1985
(CCITT Red Book) version of X.75. If the X.75 interface is configures as part of the
MLP, it assumed that the interfacing network also supports the 1984 version of the
MLP, as specified in section 2.5 of X.75.

If MLP is supported, six additional parameters apply. These are parameters MW, MX,
and MN1 and the timers MT1, MT2, and MT3. The value of the multilink window size

Copyright © SBC Service, Inc. 2000
This document is protected by the U.S. Copyright laws.
Any alteration to its text, contents, or presentation format is
an infringement of SBC’s Copyright rights
78



SBC Practice AM-TR-NPL-000016

Issue 2, May 1988

MW must be agreed upon by the PPSN/BOC-ISDN and the interfacing network and it
must be the same for both STEs for a given direction of transmission. Minimum sup-

ported ranges of values have not yet been established for PPSN/BOC-ISDNs for any

of the six MLP parameters. If MLP is desired and the PPSN/BOC-ISDN does support
this capability, a compatible set of parameter values should be negotiated by the two

networks. The following are illustrative of the type of ranges that might be supported

for these parameters:

MW 2-4054
X 1-2047
MWL -5
MT1 1-30 zec.
MT2 1-60 sec,
MT3  1-30sec

The minimum set of parameter values that can be configured for a specific PPSN/BOC-

2.5.

ISDN that supports MLP can only be determined by contacting the PPSN/BOC-ISDN
or responsible BOC/IDC.

Packet Level

All PPSN/BOC-ISDNs are, and any interfacing network is expected to be, in conformance with
the integral (i.e., non-optional) features, capabilities, and procedures of the X.75 packet layer
protocol (PLP), as specified in sections 3, 4, and 5 of X.75. The remainder of this section pro-
vides amplifications on the additions to the X.75 specifications that apply to connections with
PPSN/BOC-ISDNs. This material is presented under five major subheadings: virtual call and
PVC service, packet formats, procedures, parameters & configuration options, and transmission
of X.25 user facilities. Although part of the PLP, network utilities are presented in three sepa-
rate sections (6, 7, and 8) because of the volume of material that must be covered.

2.5.1.

1.

Virtual Call and PVC Service
All PPSN/BOC-ISDNs support virtual call service as specified in section 3.1 of X.75.

All PPSN/BOC-ISDNs support inter-network permanent virtual circuit (PVC) service as
specified in section 3.2 of X.75 and CCITT Recommendation X.181.[9]

The maximum number of simultaneous virtual calls plus permanent virtual circuits that
can be in use on the interface is equal to the number of logical channels configures for
the interface, excluding logical channel 0. [Logical channel O is reserved for control
packets that affect the entire interface, such as the restart request packet].

Telcordia (formerly Bellcore) recommends that networks be able to support up to 64,
128, 256, or 512 logical channels on a 56-kbps X.75 interface and up to 64 or 128 log-
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ical channels on a 9.6 kbps X.75 interface, as configuration options. Some PPSN/
BOC-ISDNs may support other values in addition. For compatibility, the PPSN/BOC-
ISDN and interfacing network must agree upon the same value for the maximum
number of logical channels supported on the interface.

All PPSN/BOC-ISDN interfaces can be configured to specify a range of logical chan-
nels as reserved for PVCs and a range as reserved for (two-way) virtual calls. Some
PPSN/BOC-ISDNs may also be able to specify ranges of logical channels as reserved
for incoming-only virtual calls and outgoing-only virtual calls. [Here, “incoming” and
“outgoing” are relative to the STE, and thus the incoming range of STE-X is the outgo-
ing range of STE-Y.] Telcordia (formerly Bellcore) recommends that it should be
possible to define any of these ranges as null sets. Some PPSN/BOC-ISDNs may re-
quire that these ranges of logical channels be contiguous. The PPSN/BOC-ISDN and
interfacing network should be able to agree upon a compatible set of such ranges for
the available logical channels.

All PPSN/BOC-ISDN X.75 interfaces can be configured to select among logical chan-
nels on either a “lowest unassigned” or “highest unassigned” basis when allocating
calls to logical channels within the appropriate range.

Packet Formats

The coding and arrangement of the fields composing the various packet types are consistent
with X.75 section 4. The following also apply.

1.

All PPSN/BOC-ISDNs will transparently pass octet-alligned user data. Furthermore,
Telcordia (formerly Bellcore) recommends that octet alignment be required in the ab-
sence of a specific bilateral agreement to sort user data fields that are not octet
aligned. In the absence of such a bilateral agreement, Telcordia (formerly Bellcore)
recommends enforcement of octet alignment as follows. If a packet that is not octet
aligned is detected, the packet level procedure associated with handling this error con-
dition (see Annex C of X.75) is applied. In particular refer to Note 2 of Tables C-2/
X.75, C-4/X.75, and C-5/X.75; Note 3 of Table C-3/X.75; and the specifications for the
“ERROR” condition in each of the tables of Annex C.

All PPSN/BOC-ISDNSs support modulo 8 packet sequencing on X.75 interfaces.

Some PPSN/BOC-ISDNs may also support modulo 128 packet sequencing on X.75 in-
terfaces as a configuration option.

The following clarification applies to the clear request packet format. The address
length field is always present when the network utility length field is present. The net-

Copyright © SBC Service, Inc. 2000
This document is protected by the U.S. Copyright laws.
Any alteration to its text, contents, or presentation format is
an infringement of SBC’s Copyright rights
80



SBC Practice AM-TR-NPL-000016
Issue 2, May 1988

work utility length is always present when the user facility length field is present. The
user facility length field is always present when the user data field is present.

Sections 4.2.3, 4.4.3, and 4.5 of X.75 address the three types of packet in which a diagnos-
tic code may appear. Diagnostic codes in the range 0-127 are specified in X.75 on an
internationally standardized basis. Codes in the range of 128-255 are defined on a
network-specific basis.

In addition to those code values already defined, use of currently unused codes in the
0-127 range may be proposed to CCITT to deal with problem conditions for which ex-
isting diagnostic codes are inadequate.

Given these considerations:

5. All PPSN/BOC-ISDNs plan to conform to the X.75 specifications for CCITT-
standardized (0-127) diagnostic codes, including the numberical value interpretations
presented in Annexes C, D, and E. Any exceptions to such conformance should be ex-
plicitly noted to the opposite network.

6. All PPSN/BOC-ISDNs plan to be capable of accepting and transparently passing (ex-
cept for code conversions specifically required by X.75 Tables 14, 15, and 18 when the
cause is “network congestions”) all diagnostic codes, including those in the network-
specific range (128-225). Any exceptions to such handling of diagnostic codes should
be explicitly noted to the opposite network.

7. Proposals may be submitted to CCITT to assign specific new diagnostic meanings to
several code values in the 0-127 range that are currently unused. It is desirable for
networks to be able to accommodate such code additions within a reasonable time af-
ter their adoption. Introduction of the following three diagnostic codes is part of a
proposal currently being considered [the precise interpretation of each code would de-
pend on the accompanying cause]:

® Requested RPDA invalid/unknown or RPDA not specified
® Requested RPDA cannot service request
®  NUI value invalid, unsupported, or absent

2.5.3. Procedures

PPSN/BOC-ISDN X.75 interfaces conform to the packet level procedures specified in section 3
of X.75. It is expected that interfacing networks also conform to these procedures.
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Although the more data flag (i.e., the M bit ) procedures are supported, a PPSN/BOC-ISDN
may not be able to fragment and/or recombine packets. These are the capabilities to divide the
same user data, respectively. These capabilities allow for inter-working between DTEs operat-
ing with different maximum packet sizes.

254,

1.

Parameters & Configuration Options

The degree of flexibility available in setting parameters and configuration options on an
X.75 interface is expected to be such that the PPSN/BOC-ISDN and the interfacing
network can achieve a mutually agreeable set of compatible values. For those parame-
ters which must match at both ends of the interface to achieve compatibility, the set of
PPSN/BOC-ISDN and other network alternatives for the parameter or option must con-
tain at least one appropriate value in common that can be selected by both ends.
Packet level parameters which must match for interface compatibility include: maxi-
mum window size, maximum packet size, and throughout class for each direction of
transmission; maximum number, assignment direction, and allocation ranges of logical
channels; and packet sequencing modulo.

All PPSN/BOC-ISDN interfaces support the packet level time-outs defined in X.75 An-
nex 0. It is expected that interfacing networks support these time-out or equivalent
capabilities.

All PPSN/BOC-ISDNs support maximum packet (date field length) sizes of 128 and
256 octets as configuration options for the X.75 interface. Some PPSN/BOC-ISDNs
may support other sizes in addition. Unless an alternative value is agreed upon by the
two networks, a default value of 128 is assumed for the interface. The maximum
packet sizes configured for the interface apply to all virtual calls, unless overriden by
the Packet Size Indication utility (see section 6.5). It is possible to select different
packet sizes for each direction of transmission. The configured maximum packet size
should be the same as both ends of the interface for each direction of transmission.

Telcordia (formerly Bellcore) recommends support of maximum packet sizes of 128
and 256 octets as configuration options for each VC on an X.75 interface, independent
of the virtual call maximum packet size configured for the interface. It is possible to se-
lect different packet sizes for each direction of transmission. These values should
match at the two ends of the interface for each PVC configured.

The maximum value of the packet level window size for each direction of transmission
of an X.75 interface that applies to all virtual calls on that interface is a configurable
parameter on PPSN/BOC-ISDNs. The maximum window size is settable to values in
the range 1-3 on all PPSN/BOC-ISDNs and to values in the range 4-7 in addition to
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some PPSN/BOC-ISDNs for modulo 8 packet sequencing. If modulo 128 sequencing
is supported, maximum window size is settable in the range 1-60. Some PPSN/BOC-
ISDNs that support modulo 128 packet sequencing may support values in the range
61-127 in addition. The maximum window size configured for each direction of the
interface should match at both interface ends. The window sizes selected for each di-
rection of transmission for a particular virtual call should be less than or equal to the
corresponding interface maximum values.

6. Telcordia (formerly Bellcore) recommends support of packet level window sizes set-
table in the range 1-7 for a PVC, as a configuration option, on X.75 interfaces using
modulo 8 packet sequencing, independent of the packet level window size configured
for the interface. If modulo 128 packet level sequencing is used on an X.75 interface,
support of packet level window sizes of 1-60 as configuration options for PVCs, inde-
pendent of the packet level window size configured for the interface, is recommended.
PVC window sizes in the range 61-127, in addition, could also be supported on some
PPSN.BOC-ISDNSs. It is possible to select different window sizes for each direction of
transmission. The configured window sizes for each PVC should match on the two
ends of the interface.

7. All PPSN/BOC-ISDN X.75 interfaces support, as an interface configuration option, de-
fault throughout class values for each direction of transmission to apply to all virtual
calls on the interface, unless overridden via the Throughput Class Indication utility on a
per-call basis. It is expected that the interfacing network also supports this capability.
The default values configured on the two ends of the interface should match.

8. Telcordia (formerly Bellcore) recommends that X.75 interfaces allow the throughput
class for each direction of transmission on a PVC to be selected at subscription time
from the range of throughput class values supported by the interface. It is possible to
select different throughtput class values for each direction of transmission. The
thoughput class values supported should be the same as those for the Throughput
Class Indication utility (section 6.3).

9. Some PPSN/BOC-ISDNs may support screening of CUGs at the X.75 interface. If sup-
ported, the interface can be configured with up to 100 CUG interlock codes. If a
PPSN/BOC-ISDN X.75 interface is configured with CUG interlock codes, any call re-
guest packet transiting the interface must indicate one of the configured interlock
codes or the call will be cleared. This capability allows a PPSN/BOC-ISDN to screen
calls to or from a directly connected private network upon request, for example.
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2.5.5. Transmission of X.25 User Facilities

All PPSN/BOC-ISDNs plan to support the ability to transparently pass X.25 user facilities (that
are not mapped into network utilities) within the facility field of the call request, call connected,
or clear request packet, as appropriate. At a minimum, facilities falling into this category include
all those specified in Annex G of CCITT Recommendation X.25.[10].

2.6. CCITT Utilities

With one exception, the utilities addressed in this section are addressed in section 5 of the
1984 version of CCITT Recommendation X.75. Those that are fully defined have been catego-
rized as either “International Mandatory” or “International Optional” during CCITT meetings held
in April/May 1985 (Geneva) and November 1985 (Munich).[11] The mandatory utilities (desig-
nated with a “M” below) are to be supported on all international interfaces. Internationally, the
optional utilities (designated with an “0") are supported by bilateral agreement, but are to be im-
plemented as specified if supported.

The RPDA Selection utility was added to the list of CCITT X.75 utilities during the April/May
1985 CCITT meeting. The RPDA Selection utility has been categorized as a “National Utility
(N),” and is not supported on an international basis. Thus, a network would normally not pass
the RPDA selection utility over interfaces that cross national boundaries, unless a specific bilat-
eral agreement permitting such international use where in effect.

The heading of each subsection addressing a CCITT defined utility parenthetically specifies
one of these three utility categories, based on the 1985 CCITT meeting cited above. However,
these CCITT categories are not equivalent to the support levels designated for PPSN/BOC-
ISDN X.75 interfaces. The level of support provided for each utility on X.75 interfaces for
PPSN/BOC-ISDNs is specified within the text of each utility subsection below and in Table 2-2.

In addition to the specifications provided below for individual utilities, the following apply in gen-
eral.

1. Utility codes supported on PPSN/BOC-ISDNs conform to Table 20/X.75 of 1984 CCITT
Recommendation X.75.

2. Each utility indicated as being international mandatory (M) in the subsection headings
below is expected to be supported as specified in Recommendation X.75 by any
network connecting to a PPSN/BOC-ISDN via an X.75 interface, with the following pos-
sible exceptions:

®  Fast Select Indication. This utility is expected to be supported in the long
term, but it may not be supported by some networks for an interim period.
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¢ Called Line Address Modified Notification. This utility is expected to be
supported in the long term, but it may not be supported by some net-
works for an interim period.

® Transit Delay Indication. Support of this utility is expected to be provided
in the long term. The coding of this utility was recently specified [11} and
some networks may not support this utility for an interim period.

3. Utilities categorized as “International Optional” or “National” are supported by PPSN/
BOC-ISDNs as specified in Table 2-2 and the text below for the corresponding utilities.
Support of such utilities on X.75 interfaces to other networks is assumed to be by bilat-
eral agreement.

4. Some of the utilities listed in Table 2-2 have been specified by CCITT on a draft basis,
but have not yet been formally approved and published. Until such utilities are formally
published by CCITT, their status is ambiguous. Telcordia (formerly Bellcore) recom-
mends that prior to draft approval of any such utility by CCITT, the utility be passed
after the utility market, if it is supported. Following the draft approval by CCITT, Telcor-
dia (formerly Bellcore) recommends that it should be passed before the utility market,
is supported. However, the ability to place and accept such “draft” utilities either before
or after the utility marker would reduce the possibility of incompatible implementations
among networks during transitional periods. Currently the utilities that fall into this cat-
egory are: Transit Delay Indication, Transit Delay Selection, and RPDA Selection.

2.6.1. Transit Network Identification (M)

The Transit Network Identification (TNIC) utility is used to identify each transit network control-
ling a portion of the virtual call. A typical use for the information carried in this utility is to
identify participating transit networks so that inter-network agreements (covering areas such as
billing) can be implemented.

Most often, a PPSN/BOC-ISDN will be an originating or terminating, rather than transit, network.
However, there are certain circumstances under which a PPSN/BOC-ISDN might serve as a

transit network. In particular, a PPSN/BOC-ISDN might act as a transit carrier if it receives a

call from a directly connected private packet network and passes the call on to an IC or directly
connected PSPDN. In such a case a PPSN would insert an instance of the TNIC utility with its
own Data Network ldentification Code (DNIC) in the parameter field over an X.75 interface. It re-
mains for further study what coding or method would be used if the transit network is an ISDN.

A PSTN or BOC/IDC ISDN within the same LATA is not considered to be a separate network
for the purposes of determining whether the PPSN is acting as a transit network. Similarly, a
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PPSN within the same LATA is not considered to be a separate network for the purposes of de-
termining whether the BOC-ISDN is acting as a transit network.

Several PPSNs and possibly other packet networks may share a DNIC. Thus, various possibili-
ties for extending or supplementing the standard TNIC utility to permit identification of individual
operating companies or LATAs as a transit network are being considered. One possibility is in-
troduction of a new utility to be used to supplement the DNIC when it alone cannot uniquely
identify a network. The above mentioned possibilities are all for further study.

1.

The transit network identification utility is supported on the X.75 interface, as specified
in sections 5.3.1 and 5.4.3.1 of Recommendation X.75.

It is expected that any non-BOC/IDC network, connected to a PPSN/BOC-ISDN via an
X.75 interface, will insert an instance of the TNIC utility identifying itself (via its DNIC)
in the call request packet if it is acting as a transit network for the call being estab-
lished. Instances of the utility inserted by other networks are passed transparently over
subsequent X.75 interfaces by PPSN/BOC-ISDNs and this same treatment is expected
of interfacing networks.

A PPSN/BOC-ISDN will normally not insert a TNIC utility instance sine it normally
does not function as a transit network. However, for some PPSN/BOC-ISDNs there
may be circumstances under which the PPSN/BOC-ISDN does insert an instance of
the TNIC utility identifying it as a transit network. This may occur if the call originates
on or is destined for a private packet network directly connected to the PPSN/BOC-
ISDN via an X.75 interface.

The current specification of TNIC relies solely on the DNIC value in the parameter field
of the utility to identify the corresponding transit network. Because a DNIC may be
shared by numerous PPSNs and possibly other PSPDNs within the U.S., the TNIC
may not be able to uniquely identify a PPSN or even an individual BOC/IDC as the
transit network. Several alternative approaches to permit individual PPSNs (and ISDNs
operating in the packet mode) to be distinguished from one another are currently under
consideration. Any such approach is intended to apply to all utilities in which a network
is to be uniquely identified (e.g., TNIC, clearing network identification code, and closed
user group). Adoption of such an approach is for further study. Until such an approach
is adopted and supported, a TNIC inserted by a PPSN may not unambiguously identify
it if more than one transit network involved in the call shares the same DNIC. The cod-
ing or method to be used to identify an ISDN as a transit network is for further study.
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2.6.2. Call Identifier (M)

The Call Identifier utility is always present in the call request packet passed over an X.75 inter-
face. Its initial insertion is the responsibility of the originating network and it is passed
transparently over subsequent X.75 interfaces during call setup. The utility carries a 24 bit pa-
rameter field, which, together with the calling address, is intended to uniquely identify a virtual
call to all of the networks involved, over a reasonable period of time (see below). This unique
identifier can be used by the networks participating in the call to permit meaningful comparison
of billing and error reports and other call statistics.

1. The call identifier utility is supported by PPSN/BOC-ISDNs and is expected to be
supported by networks connecting to PPSN/BOC-ISDNs over X.75 interfaces, as de-
scribed in sections 5.3.1 and 5.4.3.2 of X.75.

2.  Responsibility for first inserting the call identifier utility rests with the originating network.

3.  Pending further study on the contents of the parameter field by CCITT, some networks
may not pass a significant parameter field value in this utility. If the parameter field
value is not significant, it cannot fulfill the intended purpose of uniquely distinguishing
virtual calls and is set to all zeros by the originating network.

4. If the content of the utility parameter field is significant, Telcordia (formerly Bellcore)
recommends that the value be such that it, together with the calling address, can
uniquely identify the corresponding virtual call (or call attempt) over a reasonably long
period of time (i.e., calls from the same calling address during the same day can be
distinguished from one another). However, beyond this general requirement, there is
no further constraint upon the encoding format or contents of the 24 bits.

5. For the purposes of determining responsibility for generating this utility, a PPSN is also
considered to be the originating network if the call originates in the PSTN on a dial-in
basis to the PPSN.

2.6.3. Throughput Class Indication (M)

The throughput class indication utility is used to request and negotiate between networks the
throughput class values to apply to a virtual call for each direction of transmission. Networks
may maintain or reduce the throughput class explicitly requested across an X.75 interface, but
may not increase it. If the utility is not present, the default throughput class bilaterally agreed
for the interface is assumed.

1. All PPSN/BOC-ISDNs support the throughput class indication utility and the utility is
expected to be supported by any network connected to the PPSN/BOC-ISDN over an
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X.75 interface. This support should be in accordance with sections 5.3.3 and 5.4.3 of
X.75.

An STE through which a call transits may either accept the requested/current through-
put class values of lower it. The value should not be raised. If the throughput class
indication utility is not present, the network should assume the default value agreed
upon by the PPSN/BOC-ISDN and the interfacing network. Reliance upon this default
should be avoided if the prevailing default throughput class exceeds a value requested
by a previous network or a DTE, since this condition should result in clearing of the
call. Throughput classes may be different for each direction of transmission.

Within the constraints of the throughput class requested by the user and prevailing re-
source limitations applying to a given call, all PPSN/BOC-ISDNs will be capable of
supporting throughput classes up to and including 9600 bps (i.e., 75, 150, 300, 600,
1200, 2400, 4800, and 9600 bps). The 19.2 and 48 kbps throughput classes might be
supported by some PPSN/BOC-ISDNs on 56 kbps interfaces. [The addition of 64000
and/or 16000 bps as valid X.75 throughput class values may be proposed to CCITT in
conjunction with the corresponding ISDN access speeds.]

Window Size Indication (M)

The window size indication utility is used to request, and negotiate among networks, the packet
level window values to apply to a virtual call for each direction of transmission.

1.

All PPSN/BOC-ISDNs support the window size indication utility and the utility is ex-
pected to be supported by any network connected to the PPSN/BOC-ISDN over an
X.75 interface. This support should be in accordance with sections 5.3.4 and 5.4.3.4 of
X.75.

If the X.75 interface supports modulo 8 packet level sequencing, all PPSN/BOC-ISDNs
support bracket level window sizes of 1 through 3. Window size values in the 4
through 7 range may be supported by some PPSN/BOC-ISDNs. The actual range of
window sizes available is subject to any maximum size configured for the PPSN/BOC-
ISDN interface that applies to all virtual calls. If the window size indication is not
present, a default of 2 should be assumed unless prior arrangement between the
PPSN/BOC-ISDN and connecting network has assigned another default value. If ex-
tended mode (modulo 128) packet level sequencing is supported on the interface,
additional window size values in the range 1-60 will be supported and values in the
range 61-127 may also be supported.
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2.6.5. Packet Size Indication (M)

The packet size indication utility is used to request, and negotiate among networks, the
maximum date field length (i.e., packet size) to apply to a virtual call for each direction of trans-
mission.

All PPSN/BOC-ISDNs support the packed size indication utility and the utility is expected to be
supported by any network connected to the PPSN/BOC-ISDN over an X.75 interface. This sup-
port should be in accordance with sections 5.3.5 and 5.4.3.5 of X.75. All PPSN/BOC-ISDNs
support maximum packet size values of 128 and 256 octets. If the packet size indication utility
is not present, the default maximum packet size determined by interface configuration option is
used.

2.6.6. Fast Select Indication (M)

The fast select indication utility allows up to 128 octets of user data to be carried in the call re-
guest packet. When no restriction on response is indicated in such a call request packet, the
remote STE is permitted to issue a call connected packet containing a user data field of up to
128 octets. If a response restriction is indicated in the call request packet, the remote STE is
not permitted to issue a call connected packet in response. At any time, a clear request packet
containing up to 128 octets of user data may be issued. The fast select mode permits informa-
tion transfer during the call establishment phase and without necessarily entering the data
transfer phase.

PPSN/BOC-ISDNs support the fast select indication utility, as described in sections 5.3.6 of
X.75. Both “restriction on response” options are supported.

2.6.7. CUG (M) Indication and CUG/DA (O) Indication

The closed user group (CUG) indication and closed user group with outgoing access (CUG/DA)
indication utilities are used to enable the establishment of virtual calls by DTEs which are mem-
bers of CUGs that span networks. Associated with each CUG is a CUG interlock code which
has end-to-end significance across the networks involved. This interlock code is mapped from
or to a corresponding CUG index at the DTE/DCE interface which has only local access inter-
face significance. The CUG/DA indication is passed instead of the CUG indication if outgoing
access capability is being signaled for the call.

1. All PPSN/BOC-ISDNs support both the CUG indication utility and the CUG/DA indica-
tion utility. Any network connecting to a PPSN/BOC-ISDN via an X.75 interface is
expected to support at least the CUG indication utility. Support of these utilities should
be consistent with sections 5.3.7, 5.3.8 and 5.4.3.7 of X.75 and section 5.3.3.1.2.2 of
1984 CCITT Recommendation X.300.
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2. Only one, the CUG indication or the CUG/DA indication, should be present in a call re-
quest packet.

2.6.8. Called Line Address Modified Notification (M)

The called line address modified notification (CLAMN) utility indicates that the called address in
the call connected or clear request packet is different from the called address in the call request
packet for that call. The utility also indicates the reason for the change in called address.

All PPSN/ISDNs plan to support the CLAMN utility. The utility should be supported as de-
scribed in sections 5.3.10 and 5.4.3.8 of X.75.

2.6.9. Transit Delay Indication (M)

The transit delay indication utility was not fully specified in the 1984 version of X.75. However, it
was fully defined and categorized as an international mandatory utility in 1985.

The revised specifications relating to this utility are reproduced below [emphasis omitted and
editorial notes added] from the Special Rapporteur report cited earlier.[11] The coding of the
utility code field remains as in the 1984 X.75 Recommendation.

The transit delay indication is a network utility that signals the accumulated expected nominal
transit delay of a virtual circuit. It is included in the Call Request packet and Call Connected
packet when a calling DTE has requested a transit delay in the transit delay selection and
indication facility. The STE in the originating network will signal a value dependent on the char-
acteristics of the originating network and on the characteristics of the outgoing link (e.g., link
speed, satellite or cable).

Any outgoing STE in a transit network will add to the value received in the transit delay indica-
tion utility a value that depends on the characteristics of the network and the outgoing link.

The transit delay is defined as * 3 in Recommendation X.135, and is expressed in terms of the
95% value. [See item 3 below] However, the detailed determination of the value is considered
as a national matter. If the resulting value of the transit delay exceeds the maximum value that
can be signaled in the utility parameter field, all bits of the utility parameter field will be set to
“1.” [See item 4 below.].

The STE will signal the final value of the accumulated expected nominal transit delay transpar-
ently in the Call Connected packet.

For an interim period, when not all networks have yet implemented the transit delay signaling,
an STE will not send the transit delay indication utility to a network that does not support it.
The call will be established without this utility.
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No indication of transit delay selection and indication should be present in the user facility field
of the Call Request, Call Connected and Clear Request packets.

The revised specifications for the coding of the utility parameter are as follows:

This parameter is two octets. Transit delay is expressed provisionally in milliseconds, binary
coded, with bit 8 of octet 1 being the high order bit and bit 1 of octet 2 being the low order bit.

1. Pending official publication of the revised CCITT specifications, support of the transit
delay indication utility is considered to be optional. If this utility is not supported across
the X.75 interface, calls are established without it. If it is supported, it is supported in
conformance to these specifications and section 5.4.2 of X.75.

2. If supported, PPSN/BOC-ISDNs will insert (if not instance of the utility yet exists) or
add (if an instance of the utility already exists) an estimate of the nominal transit delay
across the network to the parameter field at each outgoing X.75 interface.

3.  Recent decisions within CCITT suggest that “mean value” will replace “95% value” in
the above definition of transit delay.

4. During an interim period when not all networks support this utility or the X.25 Transit
Delay Selection and Indication facility, a draft revision of Recommendation X.25 speci-
fies that all bits of the parameter field be set to one to indicate that at least one transit
or designation network participating in the call does not support the utility/facility. Since
a transit delay longer than 65534 milliseconds is highly unlikely, possible confusion be-
tween use of “all ones” coding to indicate delay values greater than 65534 milliseconds
and use to indicate network non-support is not considered to be a significant problem.
The latter interpretation should normally be assumed during the interim period.

2.6.10. Reverse Charging Indication (O)

The reverse charging indication utility is used to signal that the originating user has requested
charges be reversed to the destination user. In the absence of this utility, it is assumed that the
call is charged to the originating user. [The use of the NUI facility is assumed not to alter the
end of call held responsible for the bill.]

All PPSN/BOC-ISDNs support the reverse charging indication utility, as described in sections
5.3.9 and 5.4.3.6 of X.75.

2.6.11. Clearing Network Identification Code (O)

The clearing network identification code (CNIC) utility provides additional information about the
network origin of a clear request.
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1. All PPSN/BOC-ISDNSs plan to support the CNIC utility, as specified in sections 5.3.11
and 5.4.3.9 of X.75.

2. A PPSN will identify itself as the source of a clear request by inserting a CNIC utility
instance in the clear request packet, with its DNIC in the parameter field of the utility.
The DNIC of the PPSN will be used even if the physical location of the clearing condi-
tion is within the PSTN portion of the BOC/IDC network for a dial-in call.

3. Since DNICs are shared within the U.S., the CNIC utility issued by a PPSN may not be
able to uniquely identify that PPSN as the clearing network if another network sharing
that DNIC is also participating in the call. Various possibilities for extending or supple-
menting the standard CNIC utility to permit identification of individual operating
companies or LATAs as a clearing network are being considered. One possibility is in-
troduction of a new utility to be used to supplement the DNIC when it alone cannot
uniquely identify a network. These possibilities are all for further study. The coding or
method to be used for identifying ISDNs as the clearing network is also for further
study.

2.6.12. Transit Delay Selection (O)

The transit delay selection utility was not fully specified in the 1984 version of X.75. However, it
was fully defined and categorized as an international optional utility in 1985.

The revised specifications relating to this utility are reproduced below [emphasis omitted] from
the Special Rapporteur report cited earlier.[11] The coding of the utility code field in these new
specifications is “01001011” with bit 8 on the left.

The transit delay selection utility is a network utility that signals the transit delay requested by
the calling DTE in the transit delay selection and indication facility. This utility will be signaled
transparently from the originating network to the destination network in the Call Request
packet. This utility may be used in conjunction with the transit delay indication utility for routing
purposes.

The transit delay selection utility should not be present in Call Connected or Clear Request
packets.

No indication of transit delay selection and indication should be present in the user facility field
of the Call Request, Call Connected and Clear Request packets.

The revised specifications for the coding of the utility parameter are as follows:
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This parameter is two octets. Transit delay is expressed provisionally in milliseconds, binary
coded, with bit 8 of octet 1 being the high order bit and bit 1 of octet 2 being the low order bit.

1. Support of the transit delay selection utility is optional. If not supported on an X.75 in-
terface, a virtual call is established without the utility. If supported, it will conform to the
above specifications.

2. What routing action a PPSN/BOC-ISDN takes in response to the delay value carried in
this utility, if any, is for further study.

2.6.13.  Utility Market (O)

The utility marker is used to separate any BOC/IDC-specified and other non-CCITT supported
on the X.75 interface by bilateral agreement from CCITT utilities.

1. All PPSN/BOC-ISDNs plan to support the utility market, as specified in sections 5.3.17
and 5.4.3.15 of X.75.

2. All CCITT X.75 utilities (international mandatory, international optional, and national)
should precede the utility marker, if present. [Draft CCITT utilities that have not yet
been formally published may appear before or after the marker during an interim
period, depending on interface implementation and bilateral agreement. However, Tel-
cordia (formerly Bellcore) recommends that such utilities appear after the market, prior
to draft CCITT approval, and before the marker, following draft approval, if the place-
ment cannot be easily switched in response to the needs of the opposite STE.]

3. All other utilities, including any non-standard versions of CCITT utilities should follow
the utility marker.

2.6.14. RPDA Selection (N)

As of April 25, 1985, the RPDA selection utility has been included in CCITT Recommendation
X.75. The text of this addition to the X.75 is reproduced below from the meeting report of the
Special Rapporteur cited earlier.[11]

DPDA selection is a network utility that may be used to hame an RPDA network within the orig-
inating country through which a call is to be routed. In the case of international calls, this utility
may indicate an international RPDA in the originating country.

This utility can be used to carry an RPDA transit network DNIC specified by the calling DTE.
When more than one transit network is specified by the calling DTE, a sequence of RPDA
selection utilities may be present in the Call Request packet. In this case, the order of identifi-

Copyright © SBC Service, Inc. 2000
This document is protected by the U.S. Copyright laws.
Any alteration to its text, contents, or presentation format is
an infringement of SBC’s Copyright rights
93



SBC Practice AM-TR-NPL-000016
Issue 2, May 1988

cation of transit networks by the RPDA selection utilities is identical to the order specified by
the calling DTE.

Temporary Note — The identity of the RPDA transit network for ISDN-to-PSPDN and ISDN-to-
ISDN inter-workings is currently under study.

A network receiving a Call Request packet containing one or more RPDA selection utilities will
route to the next requested network, removing the RPDA selection utility that names the next
requested network. If it is not possible to route to the next requested network, the receiving
network will clear the call.

The RPDA selection utility should not be present in the Call Connected and Clear Request
packets. No indication of the RPDA selection should be present in the user facility field of the
Call Request packet.

The addition to the Recommendation X.75 designates the utility code for RPDA selection to be
the following class B value: “01000100" (bit 8 at the left). It also states the following on coding
of the utility:

The parameter field contains the data network identification code for a requested RPDA transit
network and is in the form of four decimal digits.

Temporary Note — The RPDA transit network identify coding for ISDN-to-PSPDN and ISDN-to-
ISDN inter-working is currently under study.

Each digit is coded in a semi-octet in binary coded decimal with bit 5 or 1 being the low order
bit of the digit. The high order digit is coded into bits 8 to 5 of the first octet of the parameter.

PPSN/BOC-ISDNs normally use this utility for internal purposes and to permit directly con-
nected packet networks to signal that a particular interexchange carrier (IC) be used to
complete a call. If the extended format of the utility is not used, an RPDA utility would not be
passed to ICs across the X.75 interface.

1. All PPSN/BOC-ISDNs plan to support the RPDA selection utility, as specified above,
with the following qualifications and amplifications.

2. The extended format of the utility may not be permitted in some PPSN/BOC-ISDNs.

3. Normally, the outgoing PPSN/BOC-ISDN X.75 STE deletes the (next) RPDA selection
utility (associated with the interfacing network) form the X.75 call setup packet.
However, some PPSN/BOC-ISDNs may support two configuration option variables as-
sociated with the handling of the RPDA selection utility. These option variables would
specify, respectively, whether or not the RPDA selection utilities is to be: (1) deleted
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before being passed and (2) accepted if receive, over an X.75 interface. These config-
uration options are used to support certain special cases (such as calls originating on
private networks directly connected to the PPSN/BOC-ISDN, which require that the
RPDA utility be retained on the associated inter-network interfaces). If the PPSN/BOC-
ISDN X.75 interface is configures not to accept an RPDA selection received over an
X.75 inter-network interface, it will clear any incoming call request containing an RPDA
selection utility.

2.6.15. Tariffs Utility

In general, the Tariffs utility is intended to be used to pass information among networks to per-
mit or facilitate billing and other financial arrangements negotiated by the interfacing networks.
Because of the nature of this information, it can also be useful for other administrative applica-
tions within a network.

Neither the operation nor coding of the Tariffs utility is yet defined in X.75. It is a subject for fur-
ther study. However, some PPSNs may support a PPSN-specified utility that serves a similar
function and could be used, subject to bilateral agreement, across the X.75 interface. This
PPSN-specified utility is typically class A and is used to pass an 8-bit class code defined by the
source network: the originating network if it appears in the call request packet and the
destination network if it appears in the call connected or clear request packet. For additional in-
formation on possible availability and coding of such a network-specific utility, the individual
PPSN should be contacted.

2.6.16. Traffic Class Indication & Address Extension

The 1984 version of X.75 identifies two other utilities: the Traffic Class Indication utility and the
Address Extension utility. At this time, both are for further study.

2.7. BOC/IDC-Specified Utilities

Some PPSN/BOC-ISDNs may support the following network-specific utility. It is introduced to
address PPSN/BOC-ISDN needs that are not adequately addressed by existing CCITT utilities.
As a network-specified utility, it should follow the utility marker, and it is passed between net-
works only by bilateral agreement.

2.7.1. IC Preselection Indication

The BOC/IDC-specified utility, IC Preselection Indication, is used to pass an indication that the
originating DTE has subscribed to the IC Preselection facility. This facility permits a user to
specify a default interexchange carrier (IC) to be used in all calls requiring such a carrier if an
RPDA is not explicitly selected on a per-call basis. The parameter field of the utility contains
the DNIC of the preselected IC. This utility differs from the RPDA Selection utility in that an ex-
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plicit RPDA selection always results in routing via the designated IC, whereas routing via a
preselected IC is conditional upon need (see section 10 for further details on PPSN/BOC-ISDN
inter-network call routing rules). This utility would be used if:

®  both the PPSN/BOC-ISDN and a packet network directly connected to the PPSN/
BOC-ISDN by an X.75 interface support this utility by bilateral agreement;

® the network directly connected to PPSN/BOC-ISDN supports an IC preselection
subscription option for its users; and

® that network relies upon the PPSN/BOC-ISDN for the routing logic necessary to
determine if an IC is necessary to complete the call and for the physical connec-
tion to the IC.

1. Some PPSN/BOC-ISDNs may support the IC Preselection Indication utility on X.75 in-
terfaces on an interface configuration option basis.

If supported, the following apply.

2. If the IC Preselection Indication utility is present in a call request received over an X.75
interface, the PPSN/BOC-ISDN will use the DNIC contained in the
parameter field for routing in accordance with section 10. The IC Prese-
lection Indication utility will not be passed by a PPSN/BOC-ISDN over an
outgoing X.75 interface.

3.  Format and coding of the IC Preselection Indication utility should follow those specified
for CCITT utilities in section 5.4.1 of X.75. The class B utility code is
“01100101" (bit 8 on the left). The parameter field contains the DNIC of
the preselected IC. Each semi-octet encodes one of the four digits of the
DNIC in BBCD, in the same order specified for the RPOA Selection utility.

2.8. Other Utilities Under Study

There are several areas for which no CCITT utility has yet been specified, but which are under
consideration to meet identified PPSN/BOC-ISDN interworking needs. Proposed utilities asso-
ciated with two of these areas are identified below. Both are currently for further study.

2.8.1. Network User ldentification

A network user identification (NUI) utility would permit passing between networks either a por-
tion of the X.25 NUI selection facility passed by an end user or user identification information
derived from that NUI. This utility could be used to facilitate inter-network billing agreements
and/or to pass customer verification information. Support of this utility assumes the existence
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of an agreement for passing such information between the PPSN/BOC-ISDN and the interfac-
ing network. The need for and coding of this proposed utility is for further study.

2.8.2. Numbering and Addressing Plan Indicator

As a PSPDN, a PPSN has a native addressing system that conforms to CCITT Recommenda-
tion X.121. However, calls carried by a PPSN can originate or terminate on network that are
not PSPDNSs, such as a PSTN or ISDN. These other network types use addresses conforming
to CCITT Recommendations E.163 and E.164. For calls which involve networks which do not
have the same native numbering plan, it is necessary to be able to distinguish the type of ad-
dress present. Descriptions of these numbering plans and a short-term approach to distinguish
among them using escape digits are contained in Section 9.

However, a different mechanism is needed as a long-term solution. Among the reasons for a
long-term solution based on a new Number and Addressing Plan Indicator (NAPI) utility is the
need to avoid an address field overflow that can occur with an address party prefix or escape
code approach. The need for such a long-term solution is currently being addressed within
CCITT Study Group VII. Once this mechanism is defined for X.75 interfaces by CCITT, it should
be supported. Until that time, it is considered to be for further study.

2.9. Addressing
2.9.1. General Comments

This section discusses network addresses, the associated numbering plans, and the passing of
addresses between networks over X.75 interfaces. The rules that PPSNs and BOC-ISDNs ap-
ply in determining whether to route a call via another network and in selecting the appropriate
interfacing network are discussed in the next major section.

The numbering plans from which the PPSN and BOC-ISDN addressing schemes are derived
are outlined below. The conforming subsets of these reference numbering plans that are used
within PPSNs and BOC-ISDNs are then described. Next, major issues related to numbering are
discussed. Finally, format assumption and desirable configuration option capabilities for address
handling between a PPSN/BOC-ISDN and another network over an X.75 interface are detailed.

Throughout this section ,"N” is used to present a digit in the range 2-9 and “X” is used to repre-
sent a digit in the range 0-9.

2.9.2. Reference Numbering Plan

There are separate, internationally standardized (i.e., CCITT) numbering plan Recommenda-
tions for PSPDNs and for telephone service and ISDNs. In addition, there is a more highly
structured scheme that has been used within North America for telephony. [This scheme is not
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a CCITT numbering plan, but rather a conforming subset.] Since these reference numbering
plans form the basis for the numbering plans used within PPSNs and BOC-ISDNSs, they are in-
troduced below and the key format components that are relevant on an inter-network basis are
briefly described.

2.9.2.1. PSPDN Numbering Plan (X.121)

The numbering plan used within PSPDNSs is specified in CCITT Recommendation X.121.[12]
Although abbreviated forms of PSPDN addresses are often used within a network, a full Inter-
national Data Number (IDN) is always passed over an X.75 interface between networks. An
IDN consists of from five to fourteen decimal digits. The first four digits are the Data Network
Identification Code (DNIC) which identifies a network or group of networks. The remaining one
to ten digits are the Network Terminal Number (NTN) which identifies a specific PSPDN DTE/
DCE interface or hunt group within the network or group of networks assigned that DNIC.

2.9.2.2. ISDN Numbering Plan

The numbering plan used within ISDNs is specified in CCITT Recommendation E.164.[13] Re-
lated CCITT Recommendations include E.163,[14] E.160,[15] and 1.330.[16] ISDN addresses
consist of 15 or fewer decimal digits, made up of a Country Code (CC) and a National (Signifi-
cant) Number or N(S)N. The N(S) can be broken down into two components: a National
Destination Code (NDC) and a Subscriber Number (SN). The first one to three digits of the ad-
dress constitute the Country Code (CC), used to specify the country or geographic area.
Country Code 1 has been assigned by CCITT to World Zone 1, which thus applies to the North
American Numbering Plan (see below).

The N(S)N is used to specify the individual subscriber. The first component of the N(S)N, the
NDC, is of variable length and can be used to specify a network or a geographic area (or both)
within the country or geographic area designated by the CC. In fulfilling this function, the NDC
can be composed of a Destination Network (DN) code to specify a network, a Trunk Code (TC)
to specify a geographic area, or both. The remaining (variable) number of digits of the N(S)N
are the Subscriber Number (SN), which identifies the specific end user within the network.

29.23. North American Numbering Plan

The addressing used for the United States public switched telephone network (PSTN) is the
North American Numbering Plan (NANP).[17] According to the NANP, a ten-digit number is
used to uniquely address each telephone line. The ten-digit number is composed of three parts:

® The first three digits are referred to as the Numbering Plan Area (NPA) or area
code, and designate a geographic area. The NPA is currently of the form N 0/1 X.

Copyright © SBC Service, Inc. 2000
This document is protected by the U.S. Copyright laws.
Any alteration to its text, contents, or presentation format is
an infringement of SBC’s Copyright rights
98



SBC Practice AM-TR-NPL-000016
Issue 2, May 1988

There are plans to expand the codes available for NPAs in the future so that the
form NXX can be used.

® The following three digits are the Central Office (CO) code which identifies the
end office which provides dial tone to the customer. Currently, in all but ten NPSs,
the CO code format of NNX is followed. Within the ten NPAs of the exception, in-
terchangeable CO codes! have been introduced.

® The last four digits are the station number which uniquely identifies the line.
These four digits are in the XXX format.

1. This refers to the situation within a given NPA, in which codes of the format N 0/1 X
(i.e., those codes traditionally used only as NPA codes) are used for CO codes in addi-
tion to the traditional code of the format NNX. Thus, interchangeable CO codes are of
the format N 0/1 X and the full set of working CO codes having the format NXX.

Since 7-digit numbers (the home NPA assumed) are permitted, the network must be able to
determine whether the first three digits of a dialed number are an NPA (10-digit num-
ber) or a CO code (7-digit number). When overlapping formats are permitted for NPAs
and CO codes, it is recommended that the prefix “1” be used to indicate that a 10-digit
number is being dialed. Use of the “1” prefix is not recommended for 7-digit numbers.

2.9.3. PPSN and BOC-ISDN Network Addresses

The addressing schemes used in PPSNs and BOC-ISDNs are conforming subsets of the corre-
sponding CCITT numbering plan cited above (X.121 and E.164, respectively). These subsets

reflect the NANP format to facilitate administration and so that there can be a graceful transition
from the existing telephone numbering plan to ISDN services within the BOC/IDC service areas:

2.9.3.1. PPSN Numbering Plan

The PPSN numbering plan conforms to the 1984 version (Red Book) of CCITT Recommenda-
tion X.121,[12] X.110,]18] X.25,[10], X.75,[1] and X.32.[19]

There is a close correlation between the PPSN numbering plan and the NANP formats, but the
PPSN numbering plan is not included within the NANP. According to the PPSN numbering plan,
the ten-digit NTN is used to uniquely address each PPSN DTE/DCE interface or hunt group.
Each PPSN NTN is composed of three parts which are similar in format to the NPA, CO code,
and station number of the NANP:

® The first three digits are referred to as the Data Numbering Plan Area (DNPA)
code, and may or may not designate a geographic area that corresponds to a
telephony NPA. These digits have an NXX format.
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® The following three digits are the Data Central Office (DCO) code which identifies
a geographic area or an X.25, X.75, or equivalent interconnection point. These
digits have an NXX format.

® The last four digits are the End Point Number (EPN) which uniquely identifies the
interface or hunt group. These digits have an XXXX format.

The 4-digit DNIC always precedes the NTN as part of the IDN which is passed across X.75 in-
terfaces and it is used to distinguish among PSPDN networks or groups of PSPDN networks.

Within PPSNSs, the prefix “1” is used to differentiate between a 10-digit PPSN NTN and any of
the other address formats supported within the network. Specifically, a DTE would prefix any of
the following address formats with a “1” to alert the network that the 10-digit NTN format (the
default format) is not being used:

®  DNIC specifically indicated: 1 + DNIC + NTN
A PSTN address: 1+ 9+ TCC + TN
A ISDN address: 1 + 9 + CC + NDC +SN

However, prefixes are never passed over X.75 interfaces. If present within a network, the prefix
is stripped off before being passed to another network.

For dial-in calls from the PSTN to a PPSN, some PPSNs always insert the address of the
PPSN dial-in port into the calling address field. Other PPSNs insert a virtual network address
derived from the contents of the NUI facility, if that facility is present. The specific PPSN should
be consulted for the current implementation and long-term plans concerning the calling ad-
dressed passed for dial-in calls.

2.9.3.2. BOC-ISDN Numbering Plan

The BOC-ISDN numbering plan conforms to the 1984 version (Red Book) of CCITT Recom-
mendation E.164.[13] Within a BOC-ISDN (including the packet mode component), network
addresses are based on the NANP and three E.164 address format are supported.

L international;
L national; and

L local.
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The international format for BOC-ISDN network addresses consists of the Country Code (CC)
plus ten digits. The national and local formats are shortened versions of the full international
number which do not include: (a) the CC or (b) the CC plus NPA, respectively. These short-
ened formats assume CC=1 (World Zone 1, which includes the U.S.) and the home network
NPA (local format only). In the absence of a mechanism to indicate different address formats
across X.75 interfaces (see the discussion of major issues in the next section of this docu-
ment), only the international format may be used between networks.

All BOC-ISDN network addresses are associated with a CC of 1. The next three digits of a
BOC-ISDN address is the NPA. The NPA format is currently N 0/1 X, but the expanded NXX
format is planned for future applications. This is followed by the three digit CO code in the NXX
format. The last four digits are the line number in the XXXX format.

Within a BOC-ISDN, the local format is the default. Prefixes are used to indicate that a national
or international format follows. However, only the international format is passed between net-
works. Thus, prefixes never appear across X.75 interfaces.

2.9.3.3. Escaping From Numbering Plans

Escape digits are prepended to numbers to indicate that the following humber does not belong
to the native numbering plan (X.121 or E.164) of the network. Escape digits are originally
signaled by DTEs and escapes are kept, added, deleted, or modified by networks, over X.75 in-
terfaces encountered during call establishment, as appropriate, given bilateral agreements and
the numbering plan format presumed for the interface. Although each numbering plan provides
for escaping to the other, the expression “native numbering plan” as it is used here, refers to
the numbering plan characteristic of end user addresses on the given network. An ISDN
assumes an E.164 address unless an escape is present and a PSPDN assumes an X.121 ad-
dress unless an escape is present. Since interworking between networks with different native
numbering plans is anticipated (e.g., PSPDN/ISDN), escape digits (unlike prefixes) can appear
at the beginning of the addresses passed over X.75 interfaces.

Within the X.121 numbering plan, an E.164/E.163 address is indicated by preceding the address
with the escape digit “9.” [The escape digit “0” may be used by some non-BOC/IDC networks,
but support within BOC/IDC networks of “0” for escape to E.164/E.163 is not planned.]

Within the E.164/E.163 numbering plan, an X.121 address is indicated by preceding the ad-
dress with the escape digit “0.”

Several issues related to escape digits and interworking between PSPDNs and ISDNs remain
open at this time. These and other major issues that impact address handling over X.75 inter-
faces are discussed in the next section.
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2.9.4. Major Addressing Issues

There are several unresolved issues that impact the handling of addresses over X.75 inter-
faces. They are briefly discussed below. Their ultimate resolution may result in modification or
expansion of the guidelines for address handling between PPSN/BOC-ISDNs and other net-
works over X.75 interfaces that are presented in the next subsection. Also included below are
brief issue discussions that provide background for some of the specifications in the address
handling subsection.

1. Mechanisms for escaping from one numbering plan to another for interworking be-
tween networks are based on an assumption concerning which numbering plan format
applies across the interface. An escape is necessary only when the following address
belongs to a numbering plan that is “not native” to the format applying across the inter-
face. According to the 1984 (Red Book) version of the X.75 protocol, the X.121 format
is assumed across the interface. Based on this assumption, an address (calling or
called) would be escaped over an X.75 interface only if it was not a native X.121 (i.e.,
PSPDN) address, independent of the native numbering plans of the networks on either
end of the interface.

However, there are plans to extend the scope of X.75 so that it explicitly addresses connec-
tions to networks other than PSPDNSs (e.g., ISDNs operating in the packet mode). This
extension reflects the internetwork applications planned for X.75 interfaces, as de-
scribed earlier in this document. Under such an expanded definition for X.75, the
escape rule stated above may be modified in the future.

The escape guidelines presented in the next subsection reflect the current CCITT Recom-
mendation concerning numbering plan formats across X.75 interfaces for PSPDN/
PSPDN and PSPDN/ISDN interworking. However, for ISDN/ISDN X.75 interfaces, Tel-
cordia (formerly Bellcore) recommends that escaping rules conforming to the E.164/
E.163 format be employed. Before these escaping conventions are finalized and until
the NAPI mechanism (see below) is available, it may be advisable to implement escap-
ing procedures with configuration option flexibility.

2.  Some networks have expressed the desire to receive a service type indication, along
with the called address, specifying the appropriate network/user interface type for com-
pleting the call at the receiving end. For example, in a call from an X.25 terminal on a
PSPDN to an X.25 terminal served by an ISDN, the destination network may with to
have an explicit indication of whether the destination end service is to be X.31 (ISDN
packet mode connection) or X.32 (circuit-switched). However, this requires that the
calling party be aware of the service type at the destination end, in addition to the ad-
dress. Thus, Telcordia (formerly Bellcore) considers it preferable that the destination
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network be able to complete the call based on its own knowledge of the appropriate
service type for the called address which it serves.

3. Inthe long run, it is important to replace escape mechanisms and prefixes with a sep-
arate indicator that is not prepended to the address itself. Among the reasons for such
a change is the need to remove the restriction placed upon current E.164 addresses
by ISDN/PSPDN interworking. The calling and called addresses in X.25 and X.75
packets is restricted to be 15 digits or less. Since E.164 addresses without prefix or
escape digits can be up to 15 digits, the use of these additional digits reduces the
number of digits available for the E.164 address proper to be less than 15.

To address this problem, a Numbering and Addressing Plan Indicator (NAPI) has been pro-
posed and is currently under consideration by CCITT Study Group VII. In the interim,
escapes and prefixes will be used and BOC-ISDNSs will restrict their network addresses
to 12 digits or less. The date December 1996 (time “T") has been selected by CCITT
Study Group Il as the point at which a NAPI mechanism has been approved and as-
sumed to be implemented by networks, and a full 15-digit E.164 address can be used.

4. For ISDNs within North America, there remain questions on the integration of networks
outside of the BOC/IDCs into the NANP. In particular, questions have been raised con-
cerning the assignment of available codes from the first three digits of the 10-digit
NANP number or assignment of dedicated CO codes within existing NPAs to World
Zone 1 networks other than the BOC/IDCs and USTA members. Related to these
questions is the possibility of supporting Destination Network (DN) codes (identifying
networks) as well as NPAs (identifying geographic areas) in the first three digits of a
national format E.164 number for World Zone 1. Such DN codes could be followed by
a standard NANP format (NXX-XXXX).

Given the unresolved questions in this area, it is recommended that implementation of ad-
dress handling for X.75 interfaces be designed so that they can accommodate or be
configured to accommodate these various possibilities.

2.9.5. X.75 Interface Address Handling

Based on the above material, this subsection summarizes the working assumptions for ad-
dresses passed over X.75 interfaces connecting PPSNs and BOC-ISDNs to other networks. It
also presents suggestions for address handling by other networks to provide the flexibility nec-
essary to accommodate the anticipated standards developments and to achieve compatibility in
an environment of network and equipment implementation diversity.

1. The contents of calling address and called address fields of packets passed over X.75
interfaces connecting PPSN/BOC-ISDNs and other networks should consist of an ad-
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dress, possibly preceded by an escape digit. The escape digit is present if and only if
the address belongs to a numbering plan that is not the “native” numbering plan, as
defined below. Prefixes should not be present.

2. Currently, the X.121 numbering plan format is presumed over X.75 interfaces.
However, the escape mechanism included in X.121 allows network addresses corre-
sponding to both the PSPDNs (X.121) and PSTN/ISDNs (E.163/E.164) to be passed
over X.75 interfaces. When a PPSN to other PSPDN is either (or both) of the two ends
of an X.75 interface, the escaping is done in accordance with Recommendation X.121.
[This is consisted with the 1984 version of X.75.] When both ends of an X.75 link are
ISDNSs, Telcordia (formerly Bellcore) recommends that escaping should be done in ac-
cordance with Recommendation E.164. [This reflects an anticipated change in X.75 to
accommodate ISDNSs.]

3. The default assumption is that any X.121 address (without escape if the native plan is
X.121 and preceded by an escape digit if the native plan is E.164) consists of a full
IDN (DNIC + NTN), of between 5 and 14 digits, as specified in Recommendation
X.121. Those IDNs which correspond to a PPSN network address will conform to the
PPSN address format described earlier.

4. The default assumption is that any E.163/E.164 address (without escape if the native
plan is E.164 and preceded by an escape digit is the native plan is X.121) consists of
a full international format number, as specified in Recommendation E.163 and E.164
(TCC + TN or CC + N(S)N). The address must consist of at least 7 digits. Prior to time
“T” (December 1996), the total number of address digits cannot exceed 12. After time
“T” the address may be up to 15 digits and the NAPI mechanism will replace the es-
cape code mechanism. Currently, addresses on a BOC-ISDN or PSTN network are of
the format 1 + NXX-NXX-XXXX (with the NPA and CO components possibly restricted
to more limited formats than NXX, as described earlier). Other addresses that have a
Country Code (CC) of 1 are assumed to have the same format as BOC/IDC networks
or (possibly) a format in which a Destination Network (DN) code follows the CC.

5. Itis expected that a Numbering and Addressing Plan Indictor (NAPI) mechanism will
be adopted by CCITT in the near future. The proposed facility/utility version of this
mechanism will permit numbering plans and address formats to be explicitly distin-
guished without the need of escape digits or prefixes within the address field itself.
After a NAPI mechanism is approved by CCITT, it is suggested that it be implemented
expeditiously over X.75 interfaces. After the availability of the NAPI mechanism (and
by bilateral agreement during any interim period during which this mechanism is not
yet universally available), escape digits would not be required and address formats
other than the full IDN (X.121) or international number (E.164) would be permissible
across X.75 interfaces.
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The digit “0” is the escape digit used to indicate that an X.121 address follows, if the
native numbering plan is E.163/E.164.

The digit “9” is the escape digit used to indicate that an E.163/E.164 address follows, if
the native numbering plan is X.121. However, the digit “0” may also be used, when
bilaterally agreed by the interfacing networks, to escape from the X.121 native number-
ing plan for service indicator purposes. While BOC/IDC networks may support the
receipt from other networks of either the “9” or “0” to escape from X.121, there are no
plans for these networks to distinguish destination interface service type on the basis
of which of these two digits is received.

Normally, a PPSN will pass the escape digit signaled by the DTE, if any, across the
X.75 interface. However, some PPSNs may be capable of converting the “0” escape
digit to a “9” or converting the “9” escape digit to a “0” before passing an address over
the X.75 interface, by bilateral agreement with the interfacing network.

If an invalid address format is received over the X.75 interface by a BOC/IDC network,
the call will be cleared.

The following summarizes the address formats supported across X.75 interfaces:

All Except ISDN STE to ISDN STE Case:

X.121 IDN

or

9 + E.164/E.163 Int'l| Address

or

0 + E.164/E.163 Int'l| Address

ISDN STE to ISDN STE Case:

0 + X.121 IDN

or

E.164/E.163 Int'| Address

11. Addresses within PPSNs and BOC-ISDNs have the following formats:

PPSN X.121 IDN: DNIC + NXX-NXX-XXXX

Copyright © SBC Service, Inc. 2000
This document is protected by the U.S. Copyright laws.
Any alteration to its text, contents, or presentation format is
an infringement of SBC’s Copyright rights
105



SBC Practice AM-TR-NPL-000016
Issue 2, May 1988

BOC/IDC E.164/E.163 Int'l Address: 1 + NXX-NXX-XXXX
2.10. Routing Between PPSN/BOC-ISDNs and Other Networks

The previous section described the nature and format of addresses passed over the X.75 inter-
face from or to a BOC/IDC network. It also discussed the currently available mechanisms used
to distinguish between the two numbering plan (escape digits) and address formats (prefixes,
used within the BOC/IDC network). This section discusses routing and related rules used or
assumed by BOC/IDC packet mode networks that are relevant for internetwork calls. The ad-
dress described in the previous section are an important input to the selections and decisions
resulting from these rules.

This section consists of five subsections. The first outlines the ability of PPSNs and BOC-
ISDNs to screen (and possibly block) incoming and outgoing calls at an X.75 interface (STE) on
the basis of the first digits of the called address. The second subsection discusses the number
of digits that may need to be examined to make network routing decisions, given the existing
BOC/IDC numbering plans. The third describes the actual path selection criteria and rules. The
fourth discusses alternate routes and path diversity. The final subsection discusses the ability
to reconnect a path that has experienced some failure, without clearing the call.

2.10.1. Screening

Some PPSN X.75 interfaces may be configured with lists of DNIC values which are permitted
to be received in the called address of incoming call requests. If the DNIC of the called ad-
dress of any incoming call request is not on such a list, the call is cleared. If the interface is not
configured with such a list, this screening does not take place. Such lists normally include the
PPSN’s DNIC, the DNICs of networks for which the PPSN is allowed to act as a transit network
(e.g., directly connected private networks), and one or more codes of the form 91XX, where XX
are the first two digits of the NPA(s) assigned to the LATA containing the PPSN and reachable
by PPSN/BOC-ISDN interworking or via a dial-out port on that PPSN.

Some PPSN X.75 interfaces may be configured with lists of DNIC values which are not permit-
ted to be sent in the called address of outgoing call requests. If the DNIC of the called address
of any outgoing call request is on such a list, the call is cleared. If the interface is not config-
ured with such a list, this screening does not take place. These lists could be used to block
calls to networks with which the BOC/IDC does not have a billing agreement, for example.

2.10.2. Digit Requirements for Routing

Based on the nature of the numbering plans used by PPSNs and BOC/IDC ISDNs and PSTNs,
other networks must inspect a minimum number of digits of the called address before an
individual BOC/IDC network can be uniquely identified for routing purposes. For X.1121 ad-
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dresses, it is necessary to examine either the DNIC plus the next three digits or the DNIC plus
the next six digits of the X.121 address to determine the specific PPSN to which the address
belongs. For World Zone 1 E.163/E.164 addresses, either the first three digits or the first six
digits of the national format must be examined to establish the specific BOC-ISDN or PSTN to
which the address belongs.

2.10.3. BOC/IDC Path Selection Criteria and Rules

This subsection discusses those aspects of Telcordia (formerly Bellcore) recommended routing
procedures for PPSNs and BOC-ISDNs that are of relevance to interfacing networks. Imple-
mentation of these procedures is planned for all PPSNs.

First, recommended general routing capabilities and network information storage needs are de-
scribed. Next, the criteria and rules recommended for use by BOC/IDC networks in routing calls
to other networks and within the network (when received from other networks) are described in
detail. Rules for routing to destinations within the BOC/IDC network are included so that
interfacing networks can correctly populate the called address field (and possibly, the RPDA se-
lection and/or IC Preselection utilities) to reach the desired BOC/IDC network destination.

2.10.3.1. General Routing Capabilities
Telcordia (formerly Bellcore) recommends that:

1. A PPSN be capable of routing to networks directly connected to itself or to a BOC-
ISDN within the same LATA that is reachable from this PPSN on the basis of:

® a DNIC or pseduo-DNIC as the RPDA selection or IC preselection; or

g a DNIC, 9+CC, or 9+TCC plus the following zero, three, or six digits of
the called address.

A pseduo-DNIC, as used here, is the four digits of the RPDA selection or IC preselection
which does not correspond to a regular PSPDN DNIC. [Later, the term “pseudo-DNIC”
will also be used to refer to four digits consisting of escape digit 9, the country code 1,
and the following first two digits of an E.163/E.164 address (“91XX").]

2. A BOC-ISDN be capable of routing to networks directly connected to itself or to a
PPSN within the same LATA that is reachable from this ISDN, on the basis of:

® a DNIC or pseudo-DNIC as the RPDA selection or IC preselection;

®  DNIC plus the following zero, three or six digits of an X.121 number; or

Copyright © SBC Service, Inc. 2000
This document is protected by the U.S. Copyright laws.
Any alteration to its text, contents, or presentation format is
an infringement of SBC’s Copyright rights
107



SBC Practice AM-TR-NPL-000016
Issue 2, May 1988

® the first three or six digits of an E.163/E.164 NANP number.

3. A PPSN be capable of distinguishing a destination within the PPSN from destinations
on other networks which share the same DNIC on the basis of the first three to six dig-
its of the NTN.

4. A PPSN be capable of routing, on the basis of the first three to six digits of World Zone
1 E.163/E.164 national addresses, to the BOC/IDC PSTN or ISDN in the same LATA,
and to other ISDNs connected directly to the PPSN or to a BOC-ISDN within the LATA.

5. A BOC-ISDN be capable of distinguishing a destination within that network from desti-
nations on other World Zone 1 ISDNs and PSTNs on the basis of the first three to six
digits of the E.163/E.164 national address. The same digits can be used to distinguish
which of the ISDNs that are directly attached to the BOC-ISDN or the PPSN in the
same LATA is the appropriate destination.

6. A BOC-ISDN be capable of routing, on the basis of the first three to six digits of the
NTN of an X.121 address with the same DNIC as the PPSN within the same LATA, to
that PPSN or to any packet network that is directly connected to the BOC-ISDN or the
PPSN in the same LATA.

2.10.3.2. Routing Rules Used by BOC/IDC Networks

Calls are routed primarily on the basis of three pieces of information contained in the call re-
guest packet: the RPDA selection (if present); the called address; and the preselected IC (if
configured/present). Until the NAPI mechanism is available, address fields are examined for the
presence of escape digits to determine the corresponding numbering plan and the appropriate
escape digit to use, if any, on outgoing X.75 interfaces. Routing logic recommended for use by
a BOC/IDC network can be separated into two major cases: (a) RPDA selection specified and
(b) RPDA selection not specified.

1. If an RPDA Selection Has Been Specified:

A. For incoming inter-LATA calls, some BOC/IDC X.75 interfaces may be
configured not to accept an RPDA selection in the incoming call request.
This configuration option can be used to prevent the network from serv-
ing a purely transit network function. If this is the case, the incoming call
attempt will be cleared if an RPDA selection utility is present.

B. If an RPDA selection is received from a DTE on the network or in an in-
coming call request from another network (if permitted), and the specified
four-digit value matches a DNIC or pseudo-DNIC (e.g., “9XXX")
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contained in the network routing tables as belonging to the BOC/IDC net-
work(s) in the LATA or a network directly connected to these, then the
call should be routed to the specified network (however, see the excep-
tion for special DNIC values described in item “3”).

In all cases of a call reaching an outgoing X.75 interface, if that interface
is configured with a list of DNICs and pseudo-DNICs (e.g., “91XX") that
are not allowed in the called address field, then the first four digits of the
called address is compared against this list. [These four digits include the
“9” escape digit, if present before an E.163/E/164 address, but not the “0”
escape digit before an X.121 address.] If there is a match, the call is
cleared. This capability can be used in cases for which the BOC/IDC
does not have a billing agreement with the corresponding destination net-
work, for example.

If the four-digit value specified in the RPDA selection does not match a
DNIC or pseudo-DNIC in the network routing tables, then the call should
be cleared.

Some PPSN/BOC-ISDNs may support a special class of DNIC value,
which will be handled in a different way when it appears in a RPDA se-
lection. Normally, a valid RPDA selection supersedes all other criteria
(i.e., called address and IC preselection) for routing. However, if a four-
digit value is specified as being of this special type by the network, its
presence in an RPDA selection received from a network user will be ig-
nored if the call can be completed on an intra-LATA basis. This special
class could be used for transit networks that either do not which to or are
not permitted to handle intra-LATA traffic, for example.

If an RPDA Selection Has Not Been Specified:

A.

For incoming calls from another network, if the X.75 interface is config-
ured with a list of called address DNICs and pseudo-DNICs that are
permitted for incoming calls, the first four digits of the called address are
compared to this list. [The first four digits include the escape digit “9” be-
fore an E.163/E.164 address, but not a “0” escape digit before an X.121
address.] If there is such a list configured and there is no match, the in-
coming call is cleared.

If the first digits of the called address are contained in the routing tables
for other BOC/IDC networks in the LATA or networks directly connected
to a BOC/IDC network in the LATA, the call is routed accordingly.
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C. For X.121 PSPDN addresses, if the first four digits of the called address
are the home DNIC of the BOC/IDC network, and the next three to six
digits are contained in the BOC/IDC routing tables for the home DNIC,
the call is routed accordingly. For E.164/E.163 World Zone 1 addresses,
if the first three to six digits of the national number are contained in the
BOCI/IDC routing tables, the call is routed accordingly.

D. If none of the above hold then IC preselection in investigated. If a call
originates on an access interface within the network that is configured
with a preselected IC or, for an incoming call, if the X.75 interface is con-
figured to accept the IC Preselection utility and this utility is present in the
incoming call request, then the preselection value is used to route in the
same manner as the RPDA selection was used when present (see case
1 above).

E. In all cases of a call reaching an outgoing X.75 interface, if that interface
is configured with a list of DNICs and pseudo-DNICs that are not allowed
in the called address field, then the first four digits of the called address
is compared against this list. If there is a match, the call is cleared.

F. If the call amount be routed according to any of the above, the call is
cleared.

Figure 10-1 is a flowchart which summarizes the routing logic described in more detail
above. This flowchart only includes major decision branches for routing capabilities and
options that are planned to be implemented on a majority of the BOC/IDC networks.

2.10.4. Gateway/Route Diversity

Some PPSN/BOC-ISDNs will be able to connect to another network with multiple X.75 inter-
faces. When available, this capability is used to provide additional traffic capacity, enhanced
connection reliability, and/or reduced path lengths. Even when alternate routing capabilities are
present, a PPSN/BOC-ISDN will not route a call to a network other than the specified by the
RPDA selection, destination address, or IC preselection (in that order of precedence).

2.10.5. Reconnect Capability

Some PPSNs/BOC-ISDNs may support the ability to reconnect existing virtual calls, for which a
virtual circuit component within the network fails, along an alternate route, without resetting.
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2.11. Interface Provisioning and Maintenance

Procedures and responsibilities associated with requesting, provisioning, configuring, “turning
up,” and maintaining an X.75 interface between a PPSN/BOC-ISDN and another network are
established by mutual agreement of the two networks. The representative of a network which
wishes to establish one or more X.75 interfaces to a PPSN/BOC-ISDN should directly contact
that PPSN/BOC-ISDN or the responsible BOC/IDC for details.

One maintenance capability that is supported on many PPSN/BOC-ISDNs is X.75 interface
takedown. This permits an X.75 interface to be taken out of service upon PPSN/BOC-ISDN op-
erator request for maintenance action, to conduct diagnostic tests, and for similar purposes. It
is assumed that most interfacing networks have a similar capability to temporarily remove an
X.75 interface from service from its end for maintenance purposes.

As stated above, the administrative procedures and responsibilities associated with removing
an active X.75 interface from service are established through mutual agreement between the
PPSN/BOC-ISDN and the interfacing network. However, the technical capabilities associated
with two forms of interface takedown that are planned for PPSN/BOC-ISDNs are outlined be-
low. The two forms are labeled unconditional and conditional.

1. Unconditional takedown allows a craftsperson to take an individual X.75 interface out
of service so that existing virtual calls associated with the interface are cleared and
PVCs are reset immediately.

2. Conditional takedown allows a craftsperson to take an individual interface out of ser-
vice more gracefully (i.e., the interface will be taken out of service only after all existing
virtual calls associated with the interface have been cleared by DTE request or other
cause).

3. When an unconditional X.75 interface takedown request is issued by a craftsperson,
the STE executes the following actions:

A. A restart procedure is initiated for the specific X.75 interface, which re-
sults in the clearing of all active virtual calls and the resetting of all PVCs
that pass over the interface. All Restart Request, Clear Request, and Re-
set Request packets generated as a result of this restart procedure
should contain the cause “network congestion” and the diagnostic code
“maintenance action” (#122).

B. After the restart procedure is completed, the STE should initiate a link
level disconnect procedure for the X.75 interface. The STE should con-
sider the interface unavailable for normal traffic and in the disconnected
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mode at the link level until the interface is restored to service by
craftsperson command.

Following a craftsperson request to restore the interface to normal ser-
vice, the interface should be re-initialized at the link level; PVCs should
be reset and restored to operational status; and new call requests should
once again be permitted to pass over the interface in the normal manner.
At the packet level, a Restart Request with cause “network operational”
may be used as part of this service restorial.

When a conditional X.75 interface takedown request is issued by a craftsperson, the
STE first does all of the following before executing the actions associated with an un-
conditional takedown (item 3 above):

A.

Prevent any new virtual calls from being established over the interface by
routing call requests over alternate facilities or immediately issuing a
Clear Request in response to a Call Request that can only be routed
over the facility to be taken out of service. The Clear Request should
contain a cause code of “network congestion” and a diagnostic code of
“maintenance action” (#122). Existing virtual calls and PVCs should not
be affected at this point.

When the STE detects that all virtual calls thought the X.75 interface
have been cleared, the STE than applies the same procedure associated
with the unconditional interface takedown, as described above. However,
no virtual calls that must be actively cleared by the STE should at this
time still be active for the conditional takedown case.

Some BOC/IDC networks may also support the ability of the craftsperson to abort a
conditional takedown and restore the interface to normal service or “upgrade” the con-
ditional takedown to an unconditional takedown if conditions or elapsed time justifies

the action.

Acronyms

BOC - Bell Operating Company

BOC-ISDN - BOC/IDC ISDN

kbs - bits per second

CC - Country Code
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CCITT - International Telegraph and Telephone Consultative Committee
CLAMN - Called Line Address Modified Notification (utility)
CNIC - Clearing Network Identification Code (utility)
CO - Central Office

CUG - Closed User Group

DCE - Data Circuit Terminating Equipment

DCO - Data Central Office

DDS - Digital Data System

DN - Destination Network (code)

DNIC - Data Network Identification code

DNPA - Data Numbering Plan Area

DTE - Data Terminating Equipment

EPN - End Point Number

IC - Interexchange Carrier

IDN - International Data Number

IDC - Information Distributing Company

ISDN - Integrated Services Digital Network

kbps - kilobits per second

LAPB - Link Access Procedure - Balanced

LATA - Local Area and Transport Area

LC - Logical Channel

M - Mandatory (utility)

MLP - Multilink Procedure
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N - National (utility)

N - digit with value 2 through 9

NANP - North American Numbering Plan
NAPI - Numbering and Addressing Plan Indicator
NDC - National Destination Code

NNX - see “N” and “X”

NPA - Numbering Plan Area

N(S)N - National (Significant) Number

NTN - Network Terminal Number

NUI - Network User Identification

NXX - see “N” and “X”

O - Optional (utility)

OA - Outgoing Access

PAD - Packet Assembler/Disassembler

PLP - Packet Layer Protocol

PPSN - Public Packet Switched Network

PS - Packet Switch

PSPDN - Packet Switched Public Data Network
PSTN - Public Switched Telephone Network
PVC - Permanent Virtual Circuit

RPDA - Recognized Private Operating Agency
SLP - Single Link Procedure

SN - Station Number
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STE - Signaling Terminal

TC - Trunk Code

TCC - Telephone Country Code

TN - Telephone Number

TNIC - Transit Network ldentification (utility)

TR - (Bell Communications Research) Technical Reference
USTA - United States Telephone Association

VAN - Value Added Network

VC - Virtual Call

X - Digit with value 0 through 9
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A: Summary of CCITT Modifications & Enhancements

CCITTsect | Trsect | Description CCITT Spec TR Spec.,
1 3 Transmission speeds 64, 48 kbps, 9.6, 56 kbps
other
1 3 Interface type V-Series DDS avail.; analog
Recommendation private line opt.
215 4.1 Frame sequencing modulo | 8 or 128 8 avail; 128 opt
23213 4.1 17 format 128 modulo 2- bilat., mtermm recom., inferim
octet control field
2353 52 Ogtet alignment opt. recom., except by bilat.
Annex C
2481 43 Configuration T1 values N.5. 1-10 see. In 0.5 iner,
Avail.
2,482 43 falue of 12 T2=TI1 T2 == 0.4 sec.
2483 4.3 T3 timer reg T3 or equiv., plan
2483 43 Configurable T3 vahies N.5, T3, ifused; 1-30 sec
recom.
2484 43 Configurable N2 values N.S. 2-15 avail.
2485 43 Min set of configurable N.8. SLF: 2104 or 2120
N1 values avail.
24886 43 Modulo 128 link level 1-127 If modulo 128
window size (k) supported: 1-60 avail |
61-127 opt.
2.5 42 Support of MLP impl opt.
341 51 Max no. of logical M8, (=4096) 64, 128 recom. (and for
Channels 56 kbps link: 26, 512
also recom. )
333 54 Max. packet sizes 128 reg . 16, 32, 64, 256, | 128, 256 avail.
512 &
1024 opt.
LEGEND
.S, = not specified util = utility opt. = optional
MN.A. = not applicable/covered avail = available recom. = Bellcore recommended
bilat, = by bilateral agreement equiv. = equivalent plan. = planned availability
impl = mmphed by CCITT 375 mncr. = inerement mterim = for mterim period
req). = required
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CCITTsect | Trsect | Description CCITT Spec TR Spec.,
3.4.1.1 5.4 Supported VC packet 1-7 or 1-127 Mod 8: 1-3 avail, 4-7
witklow sizes opt., mod 128 1-60
avail., 61-127 opt
3.4.1.1 5.4 Supported PVC packet 1-7 or 1-127 Mod B: 1-7 avail.; mod
window sizes 128 1-60 recom., 61-
127 opt.
3412 52 Packet sequencing module | 8 or 128 8 avail.. 128 opt,
537 54 CUG sereening on X.75 N.5. Up to 100 interlock
interface codes, Opt,
538 6.7 CUGOA indigation util, bilat, avail.
5359 6,10 Reverse charging bilat. avail.
indication util
5310 6.8 Called Lime Address reg. plan.
Modif. Notif, Uil
5311 611 Clearing network bilat. plan.
identification code
util.
5313 6.9 Transit delay mdication reg (1985} defined, opt., before/
util, after marker
53.14 612 Transit delay selection opt. (1985) defined, opt., before/
util, after marker
5317 613 Utility marker bilat, plan,
Annex B 52 Transparent passing of impl plan.
diag. Codes 128-255
— 614 RPOA selection util 1985 national plan., beforesafter
marker; extended
format opt
— 71 I preselection util, MN.A opt
LEGEND
NS, = not specified util = utility opt. = optional
MN.A, = not applicable/covered avail = available recom. = Belloore recommended
bulat. = by bilateral agreement equiv. = equivalent plan. = planned availability
impl = mmplied by CCITT X.75 mer. = ncrement mterim = for interim period
req). = required

2.14. Appendix B: Sample X.75 Interface Configuration Worksheets

This appendix illustrates the type of information that would be supplied and the values that
would be mutually agreed upon in establishing X.75 interfaces between a BOC/IDC network and
another network. It is intended to be a convenient summary of the salient configuration option
material contained in the body of this document, from the perspective of a person responsible
for ordering/negotiating actual X.75 interfaces to PPSNs and BOC/IDC ISDNs. Although ranges
of values and defaults provided are consistent with those specified elsewhere in this document,
the specific BOC/IDC should be contacted directly for values pertaining to the PPSN or ISDN in
guestion when actual interfaces are to be arranged. Similarly, the actual forms and procedures
used by a particular BOC/IDC must be obtained from that specific company. Details of a busi-
ness nature (e.g., billing arrangements, segment size) are not addressed in this document.

This appendix consists of an overview on using this appendix and the five tables:
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® B-1- Guide to the Use of Configuration Worksheet Tables
® B-2 - SLP Physical and Link Level Worksheet

® B-3- MLP Link Level Worksheet

® B-4 - Interface/MLP Packet Level Worksheet

® B-5- Permanent Virtual Circuit Worksheet

Table B-1 summarizes the use of the other (i.e., worksheet) tables for the various types of inter-
face additions or modifications that might be requested/negotiated. An X.75 interface must be
fully specified before any PVC can be specified for that interface. If one or more SLPs (inter-
face link level) are to be coordinated through an MLP, then an MLP worksheet must be
specified and the appropriate cross references between the MLP and each SLP it coordinates
should be provided. Modifications to existing arrangements are specified through revisions to
the table(s) used to request the original interface, MLP, or PVC. Simple deletions are specified
by reference to the relevant identification code assigned to the interface, MLP, or PVC.

Table B-1: Guide to the Use of Configuration Worksheet Tables

Worksheet Table
B-2 B-3 B-4 B-5

Establish/Modify a 3075 Interface (SLP Link Level) X X
Establish/Meodify an SLP Component of an MLP X CR
Establish/Meodify an MLP CR X X
EstablishModify a PVC with SLP link layer CR CR X
EstablishModify a PVC with MLF link layer CR | CR | CR X
AddRemove SLP(s) in MLP CR X

X = Specify or Modify
CR. = Cross-reference this other table
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Table B-2: SLP Physical and Link Level Worksheet
Uticue Interface D Code:  I-
Part of MLP? Yes No If yes, MLF ID Code: M-
MNew Modification
MNon-BOC/TINT Requester is PSPDN Private Packet Network [SDn
Non-BOC/IDC STE Identification:
MNon-BOC/IIH Link ID: Terrestrial Satellite
BOCTIC STE: FPSN ISDN  (DINPAAD OO Code:
Physical Level Itemn Possible Vahies Motes/Constramts Requested
Transmission Speed 9.6, 56 kbps
Interface Type DDS, analog* analog only
9.6 kbps
Private line type [ask BOCADC] analog only
Lme conditioning [ask BOCADC] analog only
Modem type [ask BOCADC] analog only
SLF Link Level Item Possible Vahies Maotes/Constraints Requested
Link address of non-BOC/ADC STE | SLP: AB; MLP: C.D Pick a letter
Frame sequencing modulo 8. 128*
U format control field length 1.2 octet 1 is standard
{mod 128)
Window s1ze k, both STE= Modulo 8 1-7; modulo
128: 1-60, 51-127*
Tmner T1 of non-BOCADC STE 1-10 sec. In 0.5 steps (+)
Parameter T2 of non-BCHZ/IDC ==T1 BOCIDC value
STE = 0.4 sec
Mon-BOCTDC timer T3 or equiv.™ | < 60sec, Or N A BOCADC T3: 1-30
s8c.
N1 of non-BOC/ADC STE = max. legal frame size | BOC/IDC N1 2104
Cir 2120 for SLP,
2136 for MLFP (256
packet size)
N2 of Non-BOC/ADC STE 2-15 suggested two ends need not
Match

* = Not available on all BOC/ADC networks
(+) = Additional values are often supported
N.A. = not applicable
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Table B-3: MLP Link Level Worksheet*

How Many SLPs™:

I-
I-
I-
I-
I-
I-

Unique MLE ID Code: M-

New

Muodification

For each, specify Interface 1D:

I-

I-

I-

I-

I-

I-

All of above must apply to the same STE-X/STE-Y pam-

MNon-BOC/TINT Requester is
MNon-BOC/IDC STE Identification:

PSPDOMN Private Packet Network

ISDN

AM-TR-NPL-000016
Issue 2, May 1988

BOCADC STE:  PPSM _ ISDN  (DINMPAADICC Code -
SLP Link Level Item Possible Vahies Motes/Constramnts Requested
Link address of non-BOCADC STE | SLP: AR MLP: C.D Pick a letter
Frame sequencing modulo 8, 128*%
U format control field length 1.2 octet 1 is standard
{mod 128)
Window s1ze k, both STE= Modulo 8 1-7; modulo

128: 1-60, 51-127*
Tmner T1 of non-BOCADC STE 1-10 sec. In 0.5 steps (+)
Parameter T2 of non-BCC/ADHC =<T1 BOCDC value
STE = (1.4 sec

MNon-BOCTDNC tumer T3 or equiv.®

< Bl e, Or N A

BOCADC T3: 1-30

BEC.

N1 of non-BOC/ADC STE

= max. legal frame size

BOCIDC NI 2104
Or 2120 for SLP,
2136 for MLP (256
packet size)

N2 of Non-BOC/ADC STE

2-15 suggested

two ends need not
Match

* =Note that MLP may not be supported at all by a specific BOC/IDC network,
** = Numerical values cited as possibilities are only 1llustrative for MLP.
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Table B-4: Interface/MLP Packet Level Workshest

Applies to: SLP

Non-BOC/TDC Requester is
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MLF; SLPMLP ID Code: [IM] -
New hodification
PSPON Private Packet Network ISDN

MNon-BOC/ADC STE Identification:

BOCTOC STE: PFSN

ISDN (DNPAS (D20 Code:

Packet Level Item

Possible Vahies

Motes/Constramts

Requested

Max Logical Channel No.

64, 128, 256, 512(+)

256, 512 at 56 kbps
only

Range of LCs for 2-way calls XY, Mull Specify X =0,
Y ==hax

Range of LCs for PVCs XY, Null no overlap/gzaps with
Vs

Rarge of LCs for mcommg MY, Null no overlap/gaps

(to non-BOCADC STE) VCs

Range of LCs for outgoing XY, Mull no overlap/gaps

{from non-BOC/ADC STE) Vs

MNon-BOC STE LC assignment lowest or highest

rule avail.

Octet alignment enforced by Yes, No*

MNon-BOC/AITHC?

Packet sequencing modulo 8, 128*

Maximum packet size for Vs, 128, 256 (+) 128 default
To BOCADC

Maximum packet size for Vs, 128, 256 (+) 128 default

from BOCADC

Max packet window for Vs,

1-3, 4-7*; if mod. 128

2 default for mod 8

to BOCIDC 1-60, 61-127*
Max. packet window for VCs 1-3, 4-7%, if mod. 128 2 default for mod. 8
from BOC/ADC 1-60, 61-127%
Default throughout class for 75, 150, 300, 600,
ViTe, to BOC/IDC 1200, 2400, 4800, 9600
+ at 56 kbps: 19.2k*,
48k*
Default throughput class for 75, 150, 300, 600,

Vs, from BOCTDC

1200, 2400, 4800, 9600
+ at 56 kbps: 19.2k*,
48k

{(Contumed)

* =Not available on all BOC/IDC networks
{+) = Additional values are often supported
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Packet Level Item

Possible Vahies

Motes/Constramts

Requested

Sereening of CUG mterlock Yes, No If ves, specify no.

codes by BOC/IDC™ of codes needed, up
to 100

T30 restart tumer CCITT: 180 sec

T31 call req. timer CCITT: 200 sec

T32 reset req. timer CCITT: 180 sec

T33 clear req. timer CCITT: 180 sec

CCITT diagnostic codes Yes, No If no, specify any

(9-127) m full conformance exceptions

to 2,757

Does network generate and Yes, Mo If yes, specify

pass network specific falues and meanings

diagnostic codes (128-255)7

Does network transparently Yes, No If no, provide

pass .25 facilities 7* details or
EXCeptons

* = Not available on all BOCYIDH networks
(+) = Additional valvues are often supported
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Table B-4 (Contmed): Interface/MLF Packet Level Worksheet

NON-BOC/ADC SUPPORT (see Codes )

Utility Notes To BOCADC From BOC/IDC
Transit Network Identification Mandatory
all Identifier Mandatory (Specity)
if contents to
BOCADC significant )
Threughput Class Indication Mandatory
Window Size Indication Mandatory
Packet Size Indication Mandatory

Fast Select Indication

Mandatory (indicate
if either of two
response options

not supported)
UG Indication Mandatory
CUGDA Indication Crptional
Called Lme Address hModified Mandatory
Notif *
Transit Delay Indication™ 1585 Mandatory,

If support, mdicate
before or after

marker
Reverse Charging Indication Chptionial
Clearing Network Identification | Optional

Code®

(Contmued)

* = Not currently supported by all BOC/IDC networks

SUPFORT CODES

GenPass: Can generate utility or pass from prior network (to BOC/IDC)
Pass: Can pass utility from prior network but will not generate (to BOC/IDC)
Use: Will accept and make use of utility received { from BOC/IDC)

Accept: Will accept but not make use of utility received (from BOC/IDC)
Mot Mot supported (either direction)
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Table B-4 (Continued): Interface/MLF Packet Level Worksheet

NON-BOC/ADC SUFPORT (see Codes)
Utility (Cont. } MNotes To BOC/ADC From BOC/IDC
Transit Delay Selection®* 1985 Ophional; if
support, indicate
before or after

marker
Utility Marker™ COrpticnial
RPDA Selection™ 1985 National, if

support, indicate
before or after
marker and if
extended format
Tariffs Utility® Mot vet defined; If
support network-
specific version
provide details

I Preselection® BOCIDC -apecitied;
toward BOC/TDC only
Non-BOCADC network specific | If any such will be
passed, provide
details

* = Not currently supported by all BOC/IDHT networks
SUFPORT CODES

Gen/Pass: Can generate utility or pass from prior network (to BOC/IDC)
Pass: Can pass utility from prior network but will not generate (to BOC/IDN)
Use: Will accept and make use of utility received { from BOC/ADC)

Aceept: Will aceept but not make use of utility received (from BOCIDC)
Mo: Not supported (either direction)
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Table B-4 (Continued): Interface/MLF Packet Level Worksheet

Addressing/Routimg Item Motes/Altermatives VALUE
DNIC of Non-BOC/ADC as Transit Network

DINIC of Non-BOCADC Network Addresses Non-1SDNz only
Range of first 3-6 digits after DNIC Non-I1SDNz only
(or “Al7) that characterizes all

addresses on non-BOCTDC network

CC & range of first -6 following digits ISDMs only

that characterizes all addresses on

non-BOC D network:

Eacape digit sent to BOC/ADC before note or 0

X121 address

Escape digit expected from BOC/IDC none or 0

before X121 address

Escape digit sent to BOC/IDC before none, O, 9, or either
E 163/E.164 address

Eacape digit expected from BOC/IDC none, 0, 9, or aeither
before E.163/E.164 address

Can the Non-BOCTDC act as an inter-LAT A Yes or No

cartier?

Can the Non-BOC/IDC act as an mtra-LATA Yes or Mo

carrier?
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Tahle B-5 Permanent Virtual Cireurt™ (PVC) Worksheet

Unsque PVC D Code:  P-

MNew Modification

Lmk Level: SLE MLP

1D Code of Interface/MLP to which PVC Assigned: [IM]-

All of above must apply to the same STE-3/STE-Y pam:

Non-BOC/IDC Requester 1 PSPDN Private Packet Network  ISDIN
Non-BOC/TDC STE Tdentification:
BOCYIDC STE:  _ PPSN _ ISDN  (DINPAADICO Code: -
PVC Configuration Item Possible Values MNotes Requested
Max packet s1ze, to BOC/IDC 128, 256 (+) 128 default
Max packet size, from BOCADC 128, 256 (+) 128 default
Packet level window size to Modulo 8: 1-7;
BOOIDO Modulo 128:; 1-60,
61-127*
Packet level window size from Modulo 8 1-7,
BOCIDS Modulo 128 1-60,
61-127%
Throughpt class to 75, 150, 300, 600,
BOCADC 1200, 4800, 9600,
56 kbps mterfaces:
192007, 48000
Throughput class from 75, 150, 300, 600,
BOCADC 1200, 4800, 9600,
56 kbps mterfaces:
192007, 48000

* =Not currently available on all BOC/IDC networks
(+) = Additional values are often supportad
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Readers are advised to check current status and availability of all documents; all documents
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3. Section 3, Siemens
3.1. Introduction

This Technical Reference describes the X.75 interface between the Siemens packet switched
network and other foreign (i.e., non-Siemens) packet switched networks (both public and
private). CCITT Recommendation X.75 [1] specifies the interface between two Signaling Termi-
nals (STEs); each STE being within a packet-mode data network and directly connected by an
internetwork link. The X.75 Packet Transport Network interface described in this Technical
Reference conforms to the STE procedures set forth in the 1980 version of CCITT Recommen-
dation X.75. Selected 1984 Recommendations are also supported. Unless otherwise indicated,
any further reference to X.75 pertains to the 1980 version of CCITT Recommendation X.75.
The capabilities described in the Technical Reference support to the Open Systems Intercon-
nection (OSI) Network Services as defined in CCITT Recommendation X.213 [2].

The X.75 interface supports Virtual Circuit Calls and Permanent Virtual Circuit Calls. This inter-
face also supports features such as Closed User Groups, Reverse Charging, Hunt Groups, and
Access Line Takedown. This document provides information on the specific X.75 features cur-
rently being supported, including:

®  The values of X.75 parameters
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L The actions taken in those areas where X.75 offers alternative actions or has not
completely specified the actions to be taken

®  Other interface features which are not presently included in X.75.

This document is meant to be used within the context of the 1980 and 1984 versions of CCITT
Recommendation X.75.

This section provides a description of the Packet Transport Network based on the Siemens
supported packet switched public data network equipment. It also includes a discussion of
those areas in need of bilateral agreement between the network service provider and other
packet switched public data networks before the interconnection can be made. Section 2 de-
scribes the X.75 network interface in more detail. Section 3 described the X.75 network utilities
supported in the X.75 Packet Transport Network interface. Section 4 describes the network
defined capabilities supported by the X.75 Packet Transport Network interface. Section 5 de-
scribes expected performance parameters.

3.1.1. Reasons for Reissue

This document describes the X.75 interface between the Siemens PSN and other public and
private packet networks. Updates to this document may be issued as new capabilities become
available. When the document is reissued, the reasons for reissue will be given in this section.

3.1.2. Terms

This section defines some relevant terms used in this technical reference. Please refer to Ap-
pendix A for additional terms and abbreviations.

®  Network refers to Siemens packet switched network.

® STE link denotes a single physical link on an X.75 Packet Transport Network in-
terface.

® Gateway denotes a group of one or more STE Links connecting the network to
another packet switched network.

® STE-X refers to another packet switched network.
® STE-Y refers to the Siemens packet switched network.

®  Public Packet Switched Networks (PPSNSs) - A Bell Operating Company main-
tained and operated Public packet switched data network.
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3.1.3. Packet Transport Network Description

The network shown in Figure 1-1, has X.25 DCE interfaces to users and X.75 STE interfaces to
other packet switched networks. The X.75 interfaces support digital private line facilities at
speeds of 9.6 and 56kbps and analog private line facilities at speeds up to 9.6 kbps.

The X.75 STE interfaces support Virtual Circuit call service and Permanent Virtual Circuit ser-
vice. The network also supports the 1980 version of CCITT Recommendations S.1, X.2, X.25,
X.87, X.96, X.110, X.121, and X.180. See the CCITT Yellow Book for details on these recom-
mendations.

3.1.4. Agreed on Technical Capabilities

CCITT Recommendation X.75 has defined several technical areas which providers of packet
switched public data networks need to agree on before interconnecting their networks. These
areas, subject to bilateral agreements, encompass levels 1, 2 and 3 (of the OSI mode 1) capa-
bilities.

3.1.5. Summary of X.75 Packet Transport Network Interface

The X.75 Packet Transport Network interface is characterized as a high throughput and a highly
flexible interface. It supports Virtual Circuit Call service and the X.75 utilities necessary to
provide the essential (E) facilities as well as many additional (A) features as defined in Recom-
mendations X.2 [3]. The X.75 Packet Transport Network interface supports the physical, link
and packet level procedures of CCITT Recommendation X.75 as set forth below.

The physical level is compatible with the Digital Data System (DDS) Channel Interface [4].
3.1.6. TITLE

This specification references a number of national and international standards/recommenda-
tions. Please see Appendix B for a listing and brief description of these references.

The link level conforms to the bit oriented Single Link Procedure (SLP) described in X.75 and is
based on the Link Access Procedure Balanced (LAPB) described in CCITT Recommendation
X.25 [6]. The link level also supports the capabilities necessary to allow internetwork connec-
tions via satellite. These capabilities include modulo 128 link level frame sequence numbering
and link level window sizes up to 127. However, specific customer applications, configurations
and desired throughput will be the determining factors in choosing the appropriate window size.

The X.75 Packet Transport Network interface supports all X.75 utilities in the 1980 version of
CCITT Recommendation X.75 except those utilities which were left for further study by CCITT.
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Several additional capabilities (e.g., link group) not included in the 1980 version of CCITT Rec-
ommendation X.75 are supported and described in the document.

3.2.  X.75 Packet Transpor t Network Interface

This section describes the physical, link, and packet level procedures supported at the X.75
Packet Transport Network interface. Appendix C contains a summary of the X.75 physical, link
and packet level network interface default values.

3.2.1. Physical Level

The physical level provides the mechanical, electrical, functional and procedural characteristics
to activate, maintain and deactivate the physical path between the STEs. The network supports
digital STE links and analog links on X.75 Packet Transport Network interfaces. The physical
link operation if full duplex. When multiple STE links are employed for one gateway, they are ar-
ranged as an STE link group (see Section 4.2).

Please refer to the Siemens exchange termination compatibility specification in Appendix D for
a cross reference of modems and data sets which are compatible with the Siemens PSN.

3.2.1.1. Digital STE Link

The X.75 interface supports digital STE links using the physical level data signaling rates of
9.6kbps and 56 kbps. The DDS (Digital Data System) X.75 digital line interface can support ac-
cess rates of 0.6 kbps, and 56 kbps. Information covering individual and multiplexed access
arrangements are covered in PUB 62507, “Digital Data Special Access Service” December,
1983.

3.2.1.2. Analog STE Link

Analog STE links are supported on the X.75 Packet Transport Network interface using the
physical level data signaling rate of 9.6 kbps. The analog STE links are compatible with the line
side of synchronous modems as specified in Appendix D.

3.2.2. Link Level

The link level interface provides point-to-point communications between two end-points. The
link level protocol procedures provide link initialization and termination, flow control, recovery
from procedural error through exception condition reporting and recovery, transparency and
frame sequencing and synchronization.
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The following paragraphs describe link parameters and all relevant exception conditions. Ex-
ception conditions are those situations which may occur as the result of transmission errors,
STE malfunction or operational situations.

3.2.2.1. Link Level Parameters
The values of the link level parameters on each STE link are described below.
3.2.2.1.1. Parameter K

The Signaling Terminal Equipment (STE) will support a window size, parameter K, of 7 at the
Link Level. This is compatible with modulo 8 (non-extended) sequence numbering. For modulo
128 (extended) sequence numbering, parameter K is selectable from 7 to 127 at the Link Level
with a network default value of 7. However, specific customer applications configurations and
desired throughput will be the determining factors in selecting the appropriate window size.

3.2.2.1.2. Timer T1 and Parameter T2

The STEs will support an acknowledge timer T1. The acknowledgment time is the system pa-
rameter at the end of which retransmission of a frame be initiated. The timer T1 is started at
the end of the transmitted frame. It is used by the network to detect that a transmitted frame
was not acknowledged. The value of T1 is greater than the maximum time between transmis-
sion of a command frame and the reception of the corresponding frame returned as a
response. The network default value of T1 is 3 seconds. The range of values of timer T1 is
from 5 ms to 35 seconds with increments of 5 ms.

The STEs will support a system parameter T2 which indicates the amount of time available be-
fore the acknowledging frame must be initiated in order to ensure receipt prior to the expiration
of timer T1. The period of parameter T2 includes the round trip propagation delay of the link/
trunk plus any processing time in the STE. The PSN network value of system parameter T2 is
set at 0.4 seconds (considering worst case round trip propagation delay plus processing time in
the STE).

3.2.2.1.3. Parameter N2

The default value of the maximum number, N2, of transmission and retransmissions of a frame
following the running out of Timer T1 is selectable from 1 to 20. The network default value is

10. After N2 attempts, the network will clear all virtual circuit calls and reset all permanent vir-
tual circuits on that link (DISC). The timer recovery procedure is described in Paragraph 2.2.2.

3.2.2.1.4. Parameter N1
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The maximum number of bits in an information frame (excluding flags and 0O bits inserted for
transparency), parameter N1, may not exceed 2096.

3.2.2.2. Time-out Recovery

The time-out recovery allows either STE, which transmitted an unackowledged | frame, to take
appropriate action when the system specified time T1 expires.

The STE supports this time-out recovery as indicated in the following paragraph.

When time T1 expires, the STE enters the time-out recovery condition, transmits an appropriate
supervisory frame (RR or RNR) with the P bit set to 1 (poll), and timer T1 reset. If the STE re-
ceives a supervisory frame from the other end with the F bit set to 1 (final), then the timeout
recovery is cleared. This response frame includes N(R) that identifies where in the numbering
cycle | frame retransmission should resume. The STE N2 attempts (that includes initial Infor-
mation (I) frame transmission plus subsequent Supervisory (S) frame transmission with P bit
set to (1) to obtain and acknowledgment from the remote STE. After N2 unsuccessful attempts,
the STE will reset the link. If a response is received but without F bit set to 1 then the retrans-
mission state is not cleared but the N(R) of the non-final response is used to update V(S) such
that the next retransmission may be a different frame with P bit set to 1.

3.2.2.3. Link Level Reset Procedures

The network will clear all virtual circuit calls on a link whenever it receives a Disconnect (DISC)
command from STE-X and responds with an Unnumbered Acknowledgment (UA) response, or
whenever it transmits a DISC command to the network. The network will not clear virtual circuit
calls when it receives or transmits a Set Asynchronous Balanced Mode (SABM) command or
Set Asynchronous Balanced Mode Extended (SABME) command. When initialing a link level
reset (e.g., in response to a FRMR response received from STE-X), the network will not trans-
mit a DISC command before transmitting the SABM or SABME command.

3.2.2.4. Link Testing

The network may use the link integrity test procedure to insure proper operation of link level
transmission facilities. The encoding of the command field for this frame is binary 1100F111
(modulo 8) or 1100F111F0000000 (modulo 128). This test frame can contain up to 255 bits in
the information field.

3.2.2.5. N(S) Sequence Error Condition

An N(S) sequence error exception condition occurs in the receiver when an | frame is received
out of sequence. The receiver does not acknowledge the | frame causing the error, or any |
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frame which may follow until an | frame with correct N(S) is received. The REJ frame is sent by
the receiver of the out of sequence | frame. The STE receiving the REJ initiates sequential
(re)transmission of | frames starting with the | frame indicated by the N(R) obtained in the REJ
frame.

3.2.2.6. Link Level Frame Structure

The frame structure as defined in Section 2.2 of the CCITT Recommendation X.75 is supported
by the network. A control field length of 1 octet is used. For the Frame Check Sequence
(FCS), the typical implementation described in Section 2.2.7 of the CCITT Recommendation
X.75 is used. The network uses the frame addressing convention as specified in Section 2.4.1
of CCITT Recommendation X.75. A frame cannot contain more than one packet. Information
frame with zero length will be ignored.

3.2.2.7. Procedures for the Use of the Poll/Final Bit

The uses of the Poll/Final (P/F) bit are as specified in Section 2.4.2 of CCITT Recommendation
X.75. In addition, the STE will also send SABM/SABME (Set Asynchronous Balanced Mode/Set
Asynchronous Balanced Mode Extended) or DISC (Disconnect) command with P bit set to 1.

If the STE is expecting a response with the F-bit set to 1, no information frames will be sent un-
til a response with the F-bit set to 1 is received. The P bit is also used during time-out recovery
as described in Paragraph 2.2.2.

3.2.2.8. Link Level Procedures
3.2.2.8.1. Link Set-Up

Procedures for the set-up of the link level are specified in Section 2.4.3.1 of CCITT Recommen-
dation X.75. Either STE may send SABM (Set Asynchronous Balanced Mode) to initialize the
link. The sending STE, in “SABM Send”, state, starts timer T1. If the timer T1 runs out for not
receiving a valid response to the SABM command, the STE will resend SABM and restart timer
T1. After N2 attempts, the STE will initiate higher level recovery action and will enter the dis-
connected phase.

If a valid response UA (unnumbered acknowledgment) is received, then the link is considered
initialized and it enters information transfer state. If a DM (disconnected mode) or DISC (dis-
connected) is received, then the link enters disconnected phase.

3.2.2.8.2. Information Transfer Phase

The procedure used during the information transfer phase are as specified in Section 2.4.3.2 of
CCITT Recommendation X.75. If the SABM command is received in this phase then the STE

Copyright © SBC Service, Inc. 2000
This document is protected by the U.S. Copyright laws.
Any alteration to its text, contents, or presentation format is
an infringement of SBC’s Copyright rights
134



SBC Practice AM-TR-NPL-000016
Issue 2, May 1988

will reset the link. The busy condition of the receiving STE is defined so that it can save and
process some additional | frames which are in transit while the busy STE send an RNR. After
receiving an RNR the STE will not transmit any other | frames before receiving an RR or REJ.
When busy condition is cleared, the STE sends RR frame, with N(R) set to current receive
state variable V(R) which takes into account those | frames which were correctly received
during busy condition. The RR frame will be a command frame with the P bit set to 1 if ac-
knowledgment of the transfer from the busy to not-busy state is required. Otherwise the RR
frame may be a response frame.

3.2.2.8.3. Link Disconnection

Procedures for link disconnection of the link level are as specified in Section 2.4.3.3 of CCITT
Recommendation X.75.

3.2.2.8.4. Disconnected Phase

The disconnected phase is implemented as specified in Section 2.4.3.4 of the CCITT Recom-
mendation X.75. When the STE transmits the DISC, it starts the timer T1 and enters the
disconnected state immediately. After recovery from an internal temporary malfunction the STE
may send a DISC (disconnect) command with P bit set to 1. In the disconnected state the STE
may initiate link set-up with a SABM/SABME.

3.2.3. Packet Level

The packet level logical interface is the highest level in X.75 and specifies the manner in which
virtual circuits are established, maintained and cleared through the X.75 STEs, as well as how
user data and control information are structured into packets for presentation between net-
works. Both data and control information are transferred in transmission units called packets.
Each packet transferred across the interface is contained within a single level information
frame. The packet types, formats, and procedures are those given in X.75. Also refer to CCITT
Recommendation X.75 for the semantics of the control/data packets.

Basically, there are two types of packets being transferred, data packets and control packets.

Data packets are used to transfer data delivered to the network layers from the layer above it

or, sometimes, to transfer parameters and/or management data immediately following connec-
tion establishment. Control packets are used to established/disestablish network connections

and to perform flow control, reset, clear and restart functions whenever required.

Each packet transferred across the interface is contained within a single link level | (Informa-
tion) frame. That is, the level 3 packet (control or data) is carried as information within the level
2 I-frame. The limitations on the length of this field are described in the following paragraphs.
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3.2.3.1. Logical Channels

The logical channels are used to enable simultaneous virtual circuit calls (VCs) and/or perma-
nent virtual circuits (PVCs). Each VC and PVC is assigned a logical channel group number (0
to 15 inclusive) and a logical channel number (in a range of 1 to 255 inclusive). This permits a
total of 4096 logical channels for a given X.75 interface. The range of logical channels and logi-
cal channel groups available for assignment to VCs or PVCs is agreed to bilaterally for a period
of time. The assignment procedure of logical channels as new PVCs are established is also
agreed bilaterally.

The STE-X has the capability to support a theoretical maximum of 2048 logical channels of
VCs and PVCs on a 56 kbps line and 512 logical channels for VCs and PVCs on a 9.6 kbps
line. Any number of logical channels up to the theoretical maximum values may be selected for
a particular interface. However, specific customer applications, configurations are desired
throughput will be the determining factors in choosing the appropriate number of logical chan-
nels per interface. Each logical channel number has only local significance. That is, the
assignment of a logical channel number for a VC through an STE is independent of any other
similar assignment of logical channel number at some other X.75 interface even for the same
(end-of-end) connection.

The states defined below represent states of the STE-X end for the locally selected logical
channel and not for the network connections itself. To illustrate, the logical channel may be in
Ready (pl) state, which implies that it may be used as the logical channel of a network connec-
tion that does not yet exist.

®  Packet Level Ready State (rl): This is general state for the packet level “machine”.

® STE-X Restart Request (r2): This state is entered when the STE-X sends a
Restart Request packet (to reinitialize the entire interface).

® STE-Y Restart Indication (r3): This state is entered wen the STE-Y sends a
Restart Request packet (possibly to reinitialize the entire interface).

® Ready State (p1): if no call or call attempt exists and if call setup is possible, the
logical channel is in the Ready state (pl), within the Packet Level Ready state (rl).

® STE-X Call Request (p2): This state is entered when the STE-X sends a Call Re-
guest packet and is awaiting a response (either Call Connected or Call Request)
from the STE-Y.
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® STE-Y Call Request (p3): This state is entered when the STE-Y sends a Call Re-
guest Packet and is awaiting a response (either Call Connected or Clear Request)
from the STE-X.

¢ Data transfer state (p4): This state is entered after the successful connection es-
tablishment procedures; that is, when an STE receives or sends Call Connected
in response to a sent or received Call Request. There are three substates defined
under Data Transfer state (p4):

—  Flow Control Ready (d1): A substate during which Data packets, In-
terrupt packets or flow control packets are permitted. In any other p
or r states these packets are not permitted. Four other substates are
defined within the substate d1. These are:

1. Not Interrupted (i1): When STE-Y is in state d1 and no Interrupt packet has been re-
ceived.

2. STE-X Interrupt Request (i2): When STE-Y has received an Interrupt packet from
STE-X and hence cannot accept another interrupt packet
but would have no impact on data flow in either direction.

3. STE-Y Interrupt Request (i3): When STE-Y has sent an Interrupt packet. It may
receive an Interrupt Confirmation (as a response) or an In-
terrupt packet. Data packets are permitted in this state.

4. STE-X and STE-Y Interrupt Request (i4): When both STEs have sent an Interrupt
packet. Only valid Interrupt Confirmation, Data or Flow con-
trol packets are allowed.

—  STE-X Reset Request (d2): A substate of Data Transfer (p4) when a
Reset packet, received to reinitialize VC or PVC, is outstanding (to
STE-X).

—  STE-Y Reset Request (d3): A substate of Data Transfer (p4) when a
Reset packet, sent to reinitialize VC or PVC, is outstanding (to STE-
Y).

® STE-X Clear Request (p6): A state entered after receiving a clear Request packet
by STE-Y from STE-X.

® STE-Y Clear Request (p7): A state entered after sending a Clear Request packet
by STE-Y to STE-X.
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3.2.3.2. Virtual Circuit Call Service

This section describes the Virtual Circuit Call services provided by the X.75 packet level inter-
face between the STE-X and STE-Y.

The X.75 interface provides Virtual Circuit (VC) call services to facilitate a dynamic establish-
ment of a network (packet level) connection. The virtual circuit call provides the following
capabilities:

®* Interface initialization and reinitialization.

®  Multiplexing VCs/PVCs on the same link.

®  Virtual Circuit call set-up, resetting and clearing.
®*  Flow control.

® Sequenced data transfer.

The following paragraphs define the procedures involved in providing the VC service. Further
information about the protocol definitions, packet formats and timers is provided in CCITT Rec-
ommendation X.75.

3.2.3.2.1. Call Setup

This section describes the call setup procedures for a VC over the interface between two STEs
(also called the STE-X/STE-Y interface). These procedures apply independently to each logical
channel.

This implies where utilities are negotiated on a per call basis, that these utilities also apply in-
dependently for each VC and hence each logical channel.

If no call or call attempt exists and if call setup is possible, the logical channel is in the Ready
state (pl), within the Packet Level Ready state (rl).

A Call Request packet is set which specifies a logical channel which is in the Ready State (pl).
The logical channel is now in the Call Request state (p2 or p3). A response to the Call Request
must be received before the timer T31 expires. If the timer expires then the calling STE will
clear the call (see section 2.3.2.2) with the cause as “Network congestion”. The value of timer
T31 is 200 seconds.

The called STE may accept the call by responding the Call Connected packet with the same
logical channel as in the Call Request packet. The logical channel now enters the Data transfer

Copyright © SBC Service, Inc. 2000
This document is protected by the U.S. Copyright laws.
Any alteration to its text, contents, or presentation format is
an infringement of SBC’s Copyright rights
138



SBC Practice AM-TR-NPL-000016
Issue 2, May 1988

state (p4). The STE may respond to this call request with a Clear Request packet if it cannot
set up the call. The reasons for this include invalid packet format, call collision, invalid utility
field or network congestion.

To minimize call collision, in which the STE-X and the STE-Y send Call Request at the same
time selecting the same logical channel, the logical channel selected by the STE-X normally
begins with the highest logical channel number while those selected by the STE-Y should begin
with the lowest logical channel number. However, this can be negotiated subject to a bilateral
agreement between the network administrations.

3.2.3.2.2 Call Clearing

The Call Clearing procedure is used to clear the VC and reinitialize the logical channel to
Ready state. The reason for the clearing is coded in the Clearing Cause field of the Clear Re-
guest packet. The diagnostic code contains additional information on the reason for the
clearing of the Call.

The contents of these fields will remain unaltered if the origination of the clearing procedure is
a remote DTE and not the local STE-X/STE-Y interface, except when the clearing cause field is
Network Congestion, in which case the diagnostic code will be as defined in the CCITT Recom-
mendation X.75.

The sender of the Call Clear packet waits T33 seconds to receive either the Clear Confirmation
or the Clear Request packet from the other end. If T33 expires, the clearing procedure is re-
peated once again. If T33 expires again, the clearing procedure will be assumed complete and
the logical channel will be placed in Ready (pl) state from the present Clear Request state
(p7). The value of T3 will be 180 seconds.

If a valid response (Clear Confirmation or Clear Request) is received, the logical channel will be
placed in the Ready (pl) state. This procedure applies only to the local interface and it does not
imply clearing of remote DTE. A clear collision puts the logical channel in the Ready (pl) state.

3.2.3.2.3. Interrupt Procedure

The interrupt procedure allows a DTE to transmit urgent, expedited data to the remote DTE
without following the flow control procedures applying to data packets between two STEs. The
length of the user data field is not checked as an error condition, however, the maximum sup-
ported data field length is 128 octets. The receipt of the interrupt packet is acknowledged by
transmitting an interrupt confirmation packet. Only one interrupt may be outstanding at a time.
If the STE attempts to issue a second interrupt packet without receiving an acknowledgment for
the first one, the receiving STE will discard this interrupt packet. There is no timer defined to
timeout the interrupt confirmation. The network waits indefinitely for the interrupt confirmation.
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3.2.3.2.4. Data Interrupt and Flow Contr ol Packet Transfer

The Data Transfer state is reached after successfully establishing the virtual circuit call across
the X.75 interface. The Data, Interrupt or Flow Control packets may be transferred in the state.
Only in this sate would the flow control mechanism described in Paragraph 2.2.10 apply.

Each data packet transmitted at the STE-X/STE-Y interface in each direction of a VC is se-
guentially numbered modulo 8 or modulo 128 (agreed to bilaterally). This modulo is common to
all logical channels at the STE-X/STE-Y interface. Procedures for sequencing the data flow are
described in the CCITT Recommendation X.75.

3.2.3.2.5. Data Field Length

The standard maximum data field length is 128 octets, support of which is expected from all
foreign network administrations. In addition, an optional maximum data field length of 256
octets may be provided on a per call basis through the network utility (defined is Section 3 on
Network Utilities). If an STE receives an invalid Data packet, such as one with the data field
length exceeding the maximum length allowed, it will reset the VC with “Network congestion” as
the cause.

3.2.3.3. Permanent Virtual Circuit Service

This section describes the Permanent Virtual Circuit Call services provided by the X.75 packet
level interface between STE-X and STE-Y.

The X.75 Permanent Virtual Circuit Call (PVC) service will be supported by the PSN DTE. It
provides the same capabilities as the VC service with the following exceptions:

® There are no call set up or clearing procedures required.

®  When restart procedures are invoked, all the PVCs are reset (while all the VCs
are cleared) with the cause “Network congestion” and PVC’s will then continue to
handle data traffic.

®  Certain facility/utility negotiations performed at call set-up for VCs such as reverse
charging indication and billing information are handled through service provision-
ing for PVCs.

If the network has a temporary inability to handle traffic, the STE will reset the PVC with the
cause “Network out of order”. When the network is again able to handle data traffic, the STE
should reset the PVC with the cause “Network operational”.
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3.2.3.4. Octet Alignment of User Data Field Lengths

The X.75 Packet Transport Network interface requires user data fields to be an integral number
of octets.

3.2.3.5. Transparency of User Data
The network passes transparently all user data present in user data fields of X.75 packets.

Diagnostic code fields supplied by a DTE, STE-X or another PSN in Clear, Reset and Restart
Request packets are passed transparently by the network. Currently the network supplied diag-
nostic codes conform to CCITT Recommendation X.25 Annex E. DTE originated cause code
values with the eighth bit set to 1 (i.e., “IXXXXXXX"” format where X is either 0 or 1) will be
passed transparently by the network.

3.2.3.6. More Data Mark
The More Data flag (M-bit) procedures are supported as specified in the X.75 Recommendation.

The More Data Bit (M-bit) may only be set to 1 in a full data packet (full means that the data
field contains bit numbers of maximum data field length). When it is set to 1, it indicates that
more data is to follow. Each complete sequence consists of any number (including 0) of full
data packets with M = 1 followed by one other packet of any length up to and including the
maximum with M = 0. If an STE receives a packet which is not full but has the M bit set to 1, it
will reset the virtual circuit. The resetting cause shall be Network congestion.

3.2.3.7. Qualifier Bit

The Qualifier Bit (Q-bit) is handled transparently at the STE-X/STE-Y interface.

3.2.3.8. Delivery Confirmation

The Delivery Confirmation (D-bit) procedures are supported as specified in the X.75 Recom-
mendation. The required end-to-end acknowledgment is provided by means by the packet
sequence number P(R).

If a remote source DTE sets the D-bit in the Data packet that it sends, the STE also sets the D-
bit in the (mapped) Data packet across the STE-X/STE-Y interface and vice versa.
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3.2.3.9. Significance of STE-Y Clear, Reset, and Restart Confirmation Packets

Network-generated Clear, Reset, and Restart Confirmation packets have local significance. Lo-
cal significance permits a confirmation packet to be sent as soon as the network has cleared or
reset the logical channel, rather than after the remote STE (or DTE) has confirmed the reset or
clear indication.

3.2.3.9.1. Reset Procedures

The Reset procedure is used to reinitialize a VC or PVC. The STE initiates a reset procedure
for several reasons as defined in the CCITT Recommendation X.75. If any other resetting
cause is received, the STE will pass this cause unchanged. When a VC at the STE-X/STE-Y
interface has just been reset, the window related to each direction of data transmission has a
lower window edge equal to 0, and the numbering of the subsequent data packets to cross the
STE-X/STE-Y interface for each direction of data transmission will start from 0.

When a reset occurs, any previous busy condition, e.g., STE RNR, will be cleared. Reinitializa-
tion involves two distinct actions:

® Placing the logical channel in the “Flow Control Ready” state (d1).

¢ Removing and discarding all Data and Interrupt packets in the process of being
transmitted.

When entering Data Transfer (p4) state, the logical channel will be placed in the state d1. One
of the other two states within state p4, namely Reset Request (d2 or d3) state, is entered when
a Reset Request packet is sent. In any other state the reset procedure is abandoned. In the
Reset Request state (d2 or d3) the STE will discard Data, Interrupt, RR and RNR packets.

When an STE receives a Reset Request packet, it will conform the reset by transmitting a Re-
set Confirmation packet before timer T32 expires, where the value of T32 is a system
parameter with a definable value of up to 30 minutes (and a network default value of 180 sec-
onds). This completes the reset procedure and places the logical channel in Flow Control
Ready state (d1). The reset procedures has only local significance. The data discarded in this
procedure are recovered at higher level functions of the end systems.

If T32 expires, then another attempt is made by sending a Reset Request. On the second time-
out, the STE initiates clearing procedures.

The resetting cause field and diagnostic field are as defined in the 1980 version of CCITT Rec-
ommendation X.75. If a resetting cause other than that defined in the CCITT Recommendation
X.75 is received, the STE will pass it unchanged.
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If reset collision occurs, the STEs will consider the reset procedure as complete.
3.2.3.9.2. Restart Procedure

The Restart procedure is used to reinitialize all logical channels at the STE-X/STE-Y interface.
This procedure clears all VCs putting the corresponding logical channel into the ready (p1)
state. The effect of the Restart procedure on the PVC is discussed in Paragraph 2.3.3. As
soon as all VCs are cleared and the corresponding logical channels placed in the ready state,
the STE will return a Restart Confirmation packet unless a collision has occurred. All Data, Re-
set or Interrupt packets will be discarded during the restart.

If a collision occurs, both STEs will consider the restart as completed. A timer T30 is a defined
system parameter with a definable value of up to 30 minutes (and a network default value of
180 seconds). If it expires the first time, one more attempt is made by sending the Restart
packet. If T30 expires again, the remote STE-X is declared out of service and STE-Y remains
in this state until a Restart Request or Restart Confirmation packet is received from STE-X.

3.2.3.10. Flow control Principles

The interface follows standard flow control principles specified in the CCITT Recommendation
X.75. A standard method of packet sequence numbering modulo W (8 or 128) along with a
window size from 1 through W-1 must be supported by both STEs. Each direction may be ne-
gotiated with a different window size on each logical channel.

RNR is not transmitted by the PSN STE. However, RNR packets which are received are treated
as specified in Section 3.4.1.4 of CCITT Recommendation X.75. The PSN network only uses
receive sequence number N(R) conveyed in the Receive Ready (RR) packet to imply that all
data packet numbers up to and including P(R)-1 were accepted. The receive sequence number
N(R) conveyed in the data packet is updated to the value send in the last RR packet.

3.2.3.11. Packet Level Timers

Several packet level timer values left for further study in the 180 version of CCITT Recommen-
dation X.75 are specified in the 1984 version. The network conforms to both versions by
supporting the following values of these timers:

® T30 (restart request timer): 180 seconds
® T31 (call set-up timer): 200 seconds

® T32 (reset request timer): 180 seconds
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® T33 (clear request timer): 180 seconds

3.2.3.12. User Facilities

Any X.25 user facilities which require STE action, will be mapped to their corresponding X.75
utilities, and no indication of these facilities should be present in the user facility field of X.75
packets. Therefore, no X.75 network user facilities are required or supported. The X.75 user fa-
cility length field is always set to O.

3.2.3.13. Addresses

The network numbering plan for Virtual Circuit service complies with CCITT Recommendation
X.121 [7]. See Section 5 on the numbering plan for further discussion.

3.2.3.14. Relationship Between Levels

In the event of failure at the link level and the physical level, the link level reinitializes and notifies
the packet level of the problem. The packet level, in turn, initiates a restart procedure to reset
all the Permanent Virtual Circuits and clear all the Virtual Circuits at the STE-X/STE-Y interface.

3.3.  X.75 Network Utilities

X.75 utilities are network administrative signaling mechanisms contained in Call Request and
Call Connected packets. The Clear Request, Call Request, and Call Connected packets do not
include the user facility field as no operational user facilities are supported through the network.

3.3.1. Transit Network Identification Code

The Transmit Network Identification Code (TNIC) is a network utility used to name a transmit
network controlling a portion of the (perhaps partially established) virtual circuit. A transmit net-
work is identified by the four digit Data Network Identification Code (DNIC) of the transit network.

A Transit Network Identification is always present in a Call Request packet for each transit net-
work controlling the virtual circuit up to this point of call setup. When more than one transit
network is identified, the order of identification in the network utility field is identical to the order
of traversal of transit networks following the path being established from the calling DTE to the
destination network. A Transit Network Identification is always present for each transit network
in the Call Connected packet or the Clear Request packet, issued as a direct response to the
Call Request packet by the called DTE.

The Siemens PSN will not act as a transit network. However, it can generate the TNIC utility
and will accept this utility on Incoming Call packets from a transit network.
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3.3.2. Call Identifier

The Call Identifier utility permits a uniqgue name to be given to each call established. The use of
one call identifier over the entire Virtual Circuit (VC) allows common identification. Conse-
qguently, this permits a meaningful comparison of call statistics and error reports from many
networks. The Call Identifier utility is in the Call Request packet, the Call Connected packet,
and the Clear Request packet.

3.3.3.  Throughput Class Indication

The Throughput Class Indication is a network utility that can be used by any STE for specifying
the throughput classes (for both directions) that apply to a VC.

This utility, when transmitted by the PSN in a Call Request packet, contains throughput class
values that the lower than or equal to the ones selected at the calling DTE/DCE interface (ei-
ther explicitly or by default). The Throughput Class utility, received in a Call Connected packet,
should be less than or equal to that specified in the Call Request packet. Otherwise, the call is
cleared with the cause of “Network congestion”. The Throughput Class utility, when transmitted
by the PSN in a Call Connected packet, corresponds to the minimum of:

® the throughput class of the PSN access line, or

¢ the throughput class specified in the Call Request packet received from the for-
eign network.

If particular throughput classes are not explicitly confirmed, the value in the Call Request
packet is assumed as the confirmed value. The interconnecting networks must bilaterally agree
to a relationship between the requested throughput class and associated window sizes.

3.3.4. Window Size Indication

The Window Size Indication utility is used by either STE for negotiating the window size for
both directions on a specified logical channel at the STE-X/STE-Y interface for a given VC.

The PSN supports window sizes of 1 through 7 in modulo 8 and 1 through 127 in modulo 128.
If particular window sizes are not explicitly requested, a default value of 2 is assumed.

The Call Connected packet must indicate a window size which is in the range of values
between the default window size and the window size chosen in the Call Request packet; oth-
erwise, the PSN will clear the call with the cause of “Network congestion” in accordance with
CCITT Recommendation X.75.

Copyright © SBC Service, Inc. 2000
This document is protected by the U.S. Copyright laws.
Any alteration to its text, contents, or presentation format is
an infringement of SBC’s Copyright rights
145



SBC Practice AM-TR-NPL-000016
Issue 2, May 1988

3.3.5. Packet Size Indication

The Packet Size Indication utility is implemented in the PSN network and indicates a packet
size of 128 or 256 octets.

A request for a packet size greater than 256 will be negotiated to a packet size of 256. Re-
quests for packet sizes less than 128 will be negotiated to a packet value of 128.

3.3.6. Fast Select Indication

The Fast Select Indication utility is a network utility that allows up to 128 octets of user data in
the Call Request packet. When no restriction on response is indicated in such a Call Request
packet, the remote STE is permitted to issue a Call Connected packet with a called user data
field of up to 128 octets. At any time a Clear Request packet with a clear user data field of up
to 128 octets may be sent.

If a restriction on response is indicated in the Call Request packet, the remote STE is permitted
to issue a Clear Request packet with a clear user data field of up to 128 octets. The remote
STE is not authorized to send a Call Connected packet. Thus the Fast Select mode permits in-
formation transfer without actually setting up a Virtual Circuit (VC).

If a VC is established then either STE may initiate disconnection by using a Clear Request
packet with up to 128 octets of clear user data.

3.3.7. Closed User Group Indication

The Closed User Group (CUG) Indication is a network utility used for enabling the establish-
ment of Virtual Circuits (VCs) by DTEs which are in different LATAs or which are in different
networks and which are members of Closed User Groups. The CUG index assigned to a DTE
has local significance. This CUG index (a 2 digit code) is mapped into an Inter-LATA or inter-
network CUG interlock code, which has end-to-end significance. This mapping results in an
interlock code. The PSN supports the 65,535 interlock codes established in the 1984 version of
CCITT Recommendation X.75. At the destination DTE/DCE interface, this interlock code is
mapped into a locally define code index defined for the corresponding CUG.

When using the Closed User Group Indication Utility in the Call Request packet, the STE indi-
cates that the Intra-LATA or internetwork virtual circuit call is requested on the basis of valid
inter-LATA or internetwork closed user group membership. The network of the calling DTE sup-
plies the relevant interlock code.

An STE will not change the CUG indication field in a received Call Request packet. Only one of
the closed user group indication and the CUG with outgoing access indication utilities may be
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present in the Call Request packet. This utility should not be present in the Call Connected
packet.

3.3.8. Closed User Group with Outgoing Access Indication

This utility enables the DTE to belong to one more CUGs and to originate VCs to DTES in the
open part of the network (i.e., DTE not belonging to any CUG) and to DTEs belonging to other
CUGs with the incoming access capability. See the description above for Closed user Group
Indication Utility for other details of this utility.

3.3.9. Reverse Charging Indication

The Reverse Charging Indication is a network utility used for establishment of VCs on which
the Reverse Charging facility applies. The use of this network utility at the STE-X/STE-Y inter-
face is subject to bilateral agreement between the administrations.

When using this utility in the Call Request packet, the STE-X indicates a request for reverse
charging to apply to the call.

In the absence of this utility, STE-X is assumed not to request reverse charging for that call.
The Reverse Charging Indication utility is not present in Call Connected packets.
3.3.10.  Utility Marker

The Utility Marker, consisting of a single octet pair, is used to separate the X.75 network utilities
from non-X.75 (or non-CCITT) network utilities that may be agreed to bilaterally be the involved
network administrations.

3.3.11.  Tariff Utility

The Tariff Utility is an optional utility used for passing tariff information across the gateway
where coding of the utility code and utility parameter fields is network dependent. Since this is
a nationally defined utility it must always appear at a position past the utility marker as de-
scribed in X.75.

The network stores as part of the billing records, any tariff utility received over the gateway.

The coding of the Tariff Utility has been left for further study by CCITT. The network defines 4B
in hexadecimal format as the utility code for the Tariff Utility.

The Tariff Utility parameter field consists of two octets. The first octet indicates the source tariff
and the second octet indicates the destination tariff. The last three bits of these octets indicate
the protocol type (0 for Async, 1 for X.25, 2 for 3270 BSC, 3 for SNA, and 4 for 2780 BSC), the
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4th bit indicates access type (0 for dial-in and 1 for dedicated), and the remaining bits are set to
0.

3.3.12. Called Line Address Modified Notification

The Called Line Address Modified Notification is a network utility used to indicate the reasons
for the called address in the (Call Connected) packet being different from that specified in the
Call Request packet.

The following reasons can be indicated with the use of Called Line Address Modified Indication
Utility:

®  Call distribution within a hunt group
®  Call redirection due to originally called DTE out of order.
® Call redirection due to originally called DTE busy.

®  Call redirection due to prior request from the originally called DTE for systematic
call redirection.

® DTE originated.

This utility is present in the Call Connected packet where the called address is different from
the one originally specified in the Call Request packet. It will also be present in the Clear Re-
guest packet, if the call is being cleared by a DTE different from the one originally called as a
direct response to the call Request packet.

3.4. Network Defined Capabilities

The handling of network addresses, the STE link group capability, the procedures for taking an
STE link in and out of service, a PSN self-testing capability, and the network defined STE-Y ac-
tions are described in this section.

3.4.1. Handling of Network Addresses

The network includes the full International Data Number (IDN) when transmitting addresses in
X.75 packets as described in CCITT Recommendation X.121. The IDN consists of either the
DNIC (Data Network Identification Code) + Network Terminal Number (NTN) or for countries
having an integrated numbering scheme, the DOC (Data Country Code) + National Number
(NN). A prefix is not used by the network on X.75 interfaces; they are prohibited for use by
STE-X on X.75 interfaces. Network handling of addresses in Call Request, Call Connected,
and Clear Request packets is as follows:
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Call Request Packet

Call Request packets from the network contain both the called IDN and the calling IDN.

Call Request packets from the STE-X must contain the called IDN and calling IDN. If an

2.

IDN is missing in the Call Request packet, the network will clear the call with a cause
code of “Network congestion” and the appropriate diagnostic code of 67/68 - “Invalid
called/calling address”.

Call Connected Packet

Call Connected packets from the network contain both the called IDN and the calling IDN.

Typically, the IDNs transmitted in the X.75 Call Connected packet are the same as the
IDNSs received in the X.75 Call Request packet from STE-X. However, whenever the
network receives a calling and/or called address in an X.25 Call Accepted packet from
a DTE (for calls terminating on the network) or in an X.75 Call Connected packet from
another PSN (for calls in which the network is a transit network), the network uses
these ISDNs in the X.75 Call Connected packet.

Call Connected packets from STE-Y contain and address length field, an address field, a

3.

network utility length field, a network utility field, a user facility length which is set to 0,
and a called user data field. Call Connected packets from STE-X may contain one,
both or neither IDN; if these address fields are empty the network will automatically in-
sert the preface 0. The incoming user facility fields are ignored (and the user facility
length field is set to 0).

Clear Request Packet

As specified in the 1980 version of CCITT Recommendation X.75, calling and called IDNs

3.4.1.1.

are not present in X.75 Clear Request packets transmitted by the network. The ad-
dress length field is coded with all zeros and the address field is omitted. The network
follows the procedure described in Section 4.5.4.4 of this document if it receives a
Clear Request packet from STE-X that contains calling and/or called IDNs.

Call Pattern Validation

Address transmitted or received in Call Request packet by the network are screened and vali-
dated as described below so that invalid internetwork calling patterns are blocked. Internetwork
calling patterns are only valid when they have been negotiated by the PSN administrations in-

volved.
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The network maintains, for each gateway (STE link or STE link group), a list of all destination
DNICs that may be received across the gateway (an Accept List) and a second list of all desti-
nation DNICs that may be transmitted across the gateway (a Send List). To accomplish
screening of invalid internetwork calling patterns, the network uses these lists as follows:

1. The network will transmit a Call Request packet across the gateway only if the DNIC in
the called IDN is a member of the “Send List” and the DNIC in the calling address is a
member of the “Accept List".

2. The network will accept a Call Request packet across the gateway only if both the call-
ing and called IDNs are present and if the DNIC in the called IDN is a member of the
“Accept List” and the DNIC in the calling IDN is a member of the “Send List”.

Any calls that do not pass the screening procedure will be cleared with a cause code of
“Access barred” and a diagnostic code indicating routing problems.

3.4.1.2. Multiple PPSNs Sharing a Common DNIC

CCITT Recommendation X.110 specifies that the calling and called DNICs are used to deter-
mine the destination of a call and routing (X.110 Section 3.1). This procedure applies for calls
between networks with unique DNICs. However, an additional procedure, as defined in Annex
B of the 1984 version of CCITT Recommendation X.121, is needed when several PPSNs share
a common DNIC. Here, the network examines, in addition to the DNIC, the next six digits of the
Called NTN when determining the destination gateway.

3.4.2. STE Link Group

An STE link group is a group of STE links that form a single internetwork gateway. Originating
virtual circuit call requests are distributed across the available links of the link group so that the
number of virtual circuit calls set up to each link is approximately equal. Link group sizes of up
to 8 STE links are supported.

The network selects an STE link for each originating virtual circuit call request. Once a virtual
circuit call is assigned to a particular STE link, it is treated as a regular call. All packets associ-
ated with an individual circuit call are routed over the same STE link.

All STE links in a link group are treated as a single administrative unit when network service
provisionable utilities and link level parameters are selected. All STE links in a link group must
use the same speed. However, a link group can have a mixture of analog and digital STE links.
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3.4.3. STE Line Takedown

The X.75 Packet Transport Network interface supports two capabilities for taking an STE link
out of service. These capabilities apply to individual STE links, including STE links which are
part of a link group.

3.4.3.1. Unconditional STE Link Takedown

A network administrative authority may request an unconditional takedown of a link to the inter-
facing network administrative authority. Both the networks, in turn, will clear and reset all the
corresponding Virtual Circuits (VCs) and Private Virtual Circuits (PVCs) associated with the link
being taken down by initiating the link level disconnect procedure. The clear cause in the Clear
Indication packet should be “Out of Order” and the diagnostic code should be “Maintenance
procedure”. The Reset Indication packet will be transmitted with the cause code of “Out of Or-
der” and the diagnostic code of “Maintenance procedure”.

When the link is up again, a Restart request is sent from STE-X to STE-Y and STE-X waits for
the Restart Confirmation. After receiving the confirmation the corresponding logical channels
are placed in the Ready state (pl).

3.4.3.2. Conditional STE Takedown

This feature allows a network to take a link gracefully out of service. The network administra-
tion may request conditional takedown of a link. Based on the request, action is taken to
prevent any new Virtual Circuit (VC) from being set up on the specified link. Existing VCs and
PVCs (Private Virtual Circuit) remain unaffected. When the network detects that all the VCs on
the specified link have been terminated, the network will take the line out of service by initiating
the restart procedure at the X.75 interface and then initiating the link level disconnect proce-
dure. All the PVCs should be reset at this point with the Reset Indication packet to remote
DTEs containing the cause code “Out of order” and diagnostic code “Maintenance procedure”.
The link will remain out of service until the network administration requests its return to service.

3.4.4. PSP Self-Testing Capability

The PSN may place virtual circuit calls to itself via the gateway. The network performs virtual
circuit call request logical channel selection (see Section 2.3.1) and STE link selection when an
STE link group is employed (see Section 4.2) in the usual way. Using this capability, the PSN
may test its STE packet level procedures. Note that to allow PPSN to use the self-testing capa-
bility, this calling pattern must be validated as described in Section 4.1.1.
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3.4.5. Network Defined STE-Y Actions

CCITT Recommendation X.75 has left several items for further study. For each of these cases,
the network will take a particular course of action as described below.

3.4.5.1. Out of Order Conditions

Section 3.6 of the 1980 and 1984 versions of CCITT Recommendation X.75 states that in
some cases of trouble at the link level it may be appropriate to initiate the restart procedure and
to accept no more new calls. In these cases, including the transmission of a DISC command
from STE-X and failure to recover at the physical or link levels, the network will clear all virtual
circuit calls and reset all PVC’s on the link with a cause code of “Network out of order” and an
appropriate diagnostic code. The network will also reset all permanent virtual circuits on the
link with a cause code of “Network out of order” and an appropriate diagnostic code. During the
failure, the network will not set up new virtual circuit calls over the link. When the failure is re-
covered at the physical and/or link level the restart procedure will be initiated with the cause
“Network operational” and reset with the cause “Network operational” will be transmitted to the
remote end of each permanent virtual circuit.

3.45.2. Flow Control Actions

If an STE receives a Data packet with the 0-bit set to 1, both the 1980 and 184 versions of
CCITT Recommendation X.75 (Sections 3.4.1.2) state that the STE may defer updating of the
window for previous data packets (within the window) with the D-bit set to 0. The network will
not defer updating of the window for previous data packets within the window.

When the network receives a Data packet form STE-X that is out of sequence but within the
window, STE-Y will reset the virtual circuit call or the permanent virtual circuit (beginning in
1987) using a cause code of “Network congestion” and a diagnostic code 1 - “Invalid P(S)".
This condition is not defined in the 1980/1984 CCITT Recommendation X.75 Section 3.4.1.2.

3.4.5.3. Utilities Procedures

When the PSN receives a call set-up packet with utilities which are not supported by the net-
work, the virtual circuit call will be cleared with a cause code of “Network congestion” and a
diagnostic code of 65 - “Utility code not allowed”.

The following sections describe how the network will handle each specific utility which was left
for further study by the 1980 and/or 1984 versions of CCITT Recommendation X.75.

3.4.5.3.1. Transit Network Identification Code
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As previously discussed. the Siemens PSN will currently not act as a transit network. However,
the network will insert the Transit network Identification utility and will accept a Clear Request
packet either using or omitting this utility.

3.4.5.3.2. Call Identifier

The 1984 version of CCITT Recommendation X.75 (5.3.2) states the Call Identifier should not
be present in the Clear Request packet. The network does not use the Call Identifier in the Call
Connected and Clear Request packets but accepts a Call Connected or Clear Request packet
either using or omitting this utility.

3.4.5.3.3. Traffic Call Indication

The network currently does not support the Traffic Class Indication utility and will clear any Call
Request packets containing this utility.

3.4.5.3.4. Estimated Transit Delay

The network currently does not support the Estimated Transit Delay utility.
3.4.5.3.5. Tariff Utility

The network supports this utility as described in Section 3.11 of this document.
3.4.5.3.6. Address Extension

The network currently does not support the Address Extension ultility.

3.45.4. Network Actions on Improperly Formatted Packets

This section describes the network actions taken on the receipt of improperly formatted packets
in states where receipt of these packet types is normal.

3.4.5.4.1. Call Request Packet Which is Too Short

If STE-X issues a Call Request packet which does not contain a utility length field or a facility
length field, the network will transmit a Clear Request packet with a cause code of “Network
congestion” and a diagnostic code of 38 - “Packet too short”. This condition is omitted from
note 3 of 1980/1984 CCITT Recommendation X.75 Table C-3/X.75.

3.4.5.4.2. Omitted Cause Fields or Diagnostic Fields
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STE-X should include the cause field and diagnostic field in a Clear Request packet (1980/
1984 CCITT Recommendation X.75 Sections 4.2.3.1 and 4.2.3.2). The network action taken as
a result of STE-X not including either of these fields depends on the interface state:

If the network perceives that the interface is in a state p1-p4 when it receives this
Clear Request packet from STE-x, the network will clear the virtual circuit call.
The network will transmit a Clear Request packet with a cause code of “Network
congestion” and a diagnostic code of 38 - “Packet too short”. On issuance of this
clear Request packet, the network will consider the clearing procedure to be com-
pleted at this interface. The interface will be placed in state pl. The network will
also transmit to the remote DTE (or STE) a Clear Indication (or Clear Request)
packet with a cause code of “Network congestion”, and a diagnostic code of 38 -
“Packet too short”.

If the network perceives that the interface is in state p6 when it receives this Clear
Request packet from STE-X, the network will discard the packet, and the interface
will remain in state p6.

If the network perceives that the interface is in state p7 when it receives this Clear
Request packet from STE-X, the network will transmit a Clear Request packet with
a cause code of “Network congestion” and a diagnostic code of 38 - “Packet too
short”. The interface then remains in state p7 and the network starts timer T33.

STE-X should include the cause field and diagnostic field in a Reset packet (1980/1984 CCITT
Recommendation X.75 Sections 4.4.3.1 and 4.4.3.2). The network action taken as a result of
STE-X not including either of these fields depends on the interface state:

If the network perceives that the interface is in state d1 when it receives this Reset
Request packet from STE-X, the network will reset the virtual circuit. The network
will transmit a Reset Request packet with a cause code of “Network congestion”
and a diagnostic code 38 - “Packet too short”. On issuance of this Reset Request
packet, the network will consider the resetting procedure to be completed at this
interface. The interface is still in state d1. The network will also transmit to the re-
mote DTE (or STE) a Reset Indication (or Request) packet with a cause code of
“Network congestion” and a diagnostic code of 38 - “Packet too short”.

If the network perceives that the interface is in state d2 when it receives this Re-
set Request packet from STE-X, the network will discard the packet. The interface
is still in state d2.
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®* If the network perceives that the interface is in state d3 when it receives this Reset
Request packet from STE-X, the network will transmit a Reset Request packet with
a cause code of “Network congestion” and a diagnostic code of 38 - “Packet too
short”. The interface then remains in state d3 and the network starts timer T32.

STE-X should include the cause field and diagnostic field in a Restart Request packet (1980/
1984 CCITT Recommendation X.75 Sections 4.5.1.1 and 4.5.1.2). The network uses the ER-
ROR procedure of Table C-2/X.75 with a diagnostic code of 38 - “Packet too short”, if it
receives a Restart Request packet omitting either of these fields. The network uses this proce-
dure if it perceives the interface is in state rl or r3.

3.4.5.4.3. Interrupt Packet With an Interrupt User Data Field Too Short/Long

If STE-X issues an Interrupt packet with an Interrupt user data field too short or too long, the
network will reset the virtual circuit with a cause code of “Network congestion” and a diagnostic
code of 38/39 - “Packet too short/long”. The network will also transmit to the remote DTE (or
STE) a Reset Indication (or Reset Request) packet with a cause code of “Network congestion”
and a diagnostic code of 38/39 - “Packet too short/long”. CCITT Recommendation X.75 does
not address this issue.

3.4.5.4.4. Non-zero Address and Facility Length Fields in Clear Request Packets

The 1980 version of CCITT Recommendation X.75 states that the address length fields and the
user facility length field should be all zero in the Clear Request packet (1980 CCITT Recom-
mendation X.75 Section 4.2.3.3).

The 1984 version of CCITT Recommendation X.75 (Section 4.2.3.3) states that the address
length field and the user facility length field need not be zero in the clear Request packet.

If a Clear Request packet is received while the interface is in state p1l-p4 or p7 with non-zero
values in the address length fields or in the user facility length field, the network will state a
clear sequence. It will transmit a Clear Request packet with a cause field of “Network conges-
tion” and a network defined diagnostic code of 74 - “Non-zero address length field”. On
issuance of this clear Request packet, the network will consider the clearing procedure to be
completed at this interface. The network will also transmit to the remote DTE (or STE) a Clear
Indication (or Clear Request) packet with a cause code of “Network congestion” and a network
defined diagnostic code of 74 - “Non-zero length field”. A Clear packet received while the inter-
face is in state p6 is discarded.
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3.4.5.5. Network Actions on Receipt on Unauthorized Interrupt Packet

If the network receives an Interrupt packet before it confirms a previous Interrupt packet, the
network will reset the virtual circuit (1980/1984) CCITT Recommendation X.75 Table C-5/X.75,
notel). The network will transmit a Reset Request packet to the local STE-X with a cause code
of “Network congestion” and a diagnostic code of 44 - “Unauthorized interrupt”. The network
will also transmit a Reset Indication (or Request) packet to the remote DTE (or STE) with a
cause code of “Network congestion” and a diagnostic code of 44 - “Unauthorized interrupt”.

3.4.5.6. Network Actions on Expiration of Timers

This section describes the actions taken by the network on the expiration of packet level timers
(see 1980/184 CCITT Recommendation X.75 Table D-1/X.75).

3.4.5.6.1. Restart Request Timer T30

Timer T30 is started when the network issues a Restart Request packet. If Timer T30 expires,
the network will send a Restart Request packet with a cause code of “Network congestion” and
a diagnostic code of 52 - “Timer expired for restart indication/request”, reset Timer 30 and the
interface is in state r3. If Timer T30 expires a second time, the network will consider the restart
procedure to be completed, i.e., all logical channels for virtual circuit calls will be placed in state

pl.
3.4.5.6.2. Call Request Timer T31

The network starts Timer T31 when it issues a Call Request packet. If Timer T31 expires, the
network will clear the virtual circuit call with a cause code of “Network congestion” and a diag-
nostic code of 48 - “Timer expired for incoming call/call request”. The network then starts Timer
T33. The network will also transmit to the remote DTE (or STE) a Clear Indication (or Clear
Request) packet with a cause code of “Network congestion” and a diagnostic code of 48 -
“Timer expired for incoming call/call request”.

3.4.5.6.3. Reset Request Timer T32

The network starts Timer T32 when it issues a Reset Request packet. If Timer T32 expires, the
network will clear the virtual circuit call with a cause code of “Network congestion” and a diag-
nostic code of 51 - “Timer expired for reset indication/request”. The network will also transmit to
the remote DTE (or STE) a Clear Indication (or Clear Request) packet with a cause code of a
“Network congestion” and a diagnostic code of 51 - “Timer expired for reset indication request”.

3.4.5.6.4. Clear Request Timer T33
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The network starts Timer T33 when it issues a Clear Request packet. If T33 expires, the net-
work will issue a Clear Request packet with a cause code of “Network congestion” and a
diagnostic code of 50 - “Timer expired for clear indication/request”, reset Timer T33 and the in-
terface will be placed in state p7. If Timer T33 expires a second time, the network will consider
the clearing procedure completed, ie., the interface will be placed in state p1.

3.45.7. Maintenance Procedures

If network operations initiates an action that results in a virtual circuit call being cleared or an
STE link being restarted, a network defined diagnostic code of 122 - Maintenance action” will
be given.

3.4.5.8. Diagnostic Code Fields

The diagnostic code field in a Clear, Reset and Restart Indication packet will always be given in
the outgoing packets. The 1980 version of CCITT Recommendation X.75 refers to Annex E of
Recommendation X.25 for the standard diagnostic codes to be issued. In addition to the diag-
nostic codes listed by 1980 CCITT Recommendation X.25 Annex E, the network uses the
following code which have later been adopted by CCITT in the 1984 version of CCITT Recom-
mendation X.75:

¢ Invalid facility length (diagnostic code 69).

® No logical channel available (diagnostic code 71)

®  Call collision (diagnostic code 72).

® Non-zero address length (diagnostic code 74).

®  Facility/utility not provided when expected (diagnostic code 76).
The diagnostic code field of all incoming packets are passed unchanged through the network.
3.5.  Numbering Plan

The PSN numbering plan is independent of the numbering plans used by other packet carriers.
The objectives of the PSN numbering plan are to facilitate the following:

L To allow PPSN users in other LATAs to access PSN users in Siemens LATAS.

® To provide an addressing scheme that attempts to comply with CCITT recommen-
dation for public data network addressing as well as forthcoming FCC and T1
committee recommendations.
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The numbering plan is compatible with the CCITT Recommendation X.121. Each PSN data
termination is uniquely identified by a 10-digit Network Terminal Number (NTN). This consists
of a 3-digit Data Numbering Plan Area Code (DNPA), a 3-digit central office code (DCO) and a
4-digit End-Point Number (EPN). In addition, each NTN is preceded by a 4-digit Data Network
Identification Code (DNIC) as specified by CCITT Recommendation X.121.

The allocation of DNPA and DCO codes will parallel that of the voice network NPA and CO
codes notwithstanding future standards changes.

3.6. Routing
3.6.1. PSN DTE to Foreign DTE

On internetwork calls, the PSN DTE enters an address of up to 14 digits for the called DTE that
is connected to the foreign network preceded by the prefix “1”. This address consists of a 4-
digit DNIC of the destination network and a DTE address of up to 10 digits. The PSN STE
strips the prefix “1” and passes the called address to the foreign network STE at the network
interface in the same Call Request packet. It also passes the calling address in the same Call
Request packet. The foreign network routes the call based on the address information.

3.6.2. Foreign DTE to PSN DTE

Internetwork calls that originates form terminals connected to a foreign network are routed on
the basis of the PSN DNIC and the address of the called DTE connected to the PSN network.
The number of digits on this inter-network call is a total of 14, of which the first four digits are
the PSN DNIC. The foreign network would use the next three or six digits of the called DTE ad-
dress to route the call to the PSN gateway (STE). The PPSN DNIC will be provided by the
terminal user at call set up time.

The destination DCE (in the PPSN network) may add the prefix “1” to the calling address be-
fore it delivers the Incoming Call packet to the DTE.

3.6.3. PSN DTE to PSN DTE (Inter-LATA)

Calls that originate on a PPSN network in one LATA and terminate on a DTE to the PPSN net-
work in another LATA must use a transmit network for inter-LATA communications. The call will
then be routed by the PSN network to the selected transit network (STE). The PSN DNIC will
be included in the address fields of X.75 Call Request packet. The transit network then deter-
mines the appropriate routing based on either the next three or six digits of the called address,
and routes the call toward the corresponding gateway. The destination PPSN then routes the
call to the appropriate DTE.
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3.8. Appendix A: Terms

This section lists relevant abbreviations used in this specification.
ANSI - American National Standards Industry

ASCII - American Standard Code for Information Interchange
BOC - Bell Operating Company

CCITT - International Telegraph & Telephone Consultative Committee
CO - Central Office

CPE - Customer Provided Equipment

CUG - Closed User Group

CUGIIA - CUG / Incoming Access

CUGJ/OA - CUG / Outgoing Access

DCE - Data Circuit-Terminating Equipment
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DCO - Digital Central Office

DDD - Direct Distance Dialing

DDS - Direct Digital Service

DISC - Disconnect

DM - Disconnect Mode

DNIC - Data Network Identification Code
DNPA - Data Numbering Plan Area
DTE - Data Terminal Equipment

EIA - Electronic Industries Association
EPN - End Point Number

FCS - Frame Check Sequence

FRMR - Frame Reject

| - Information

IC - Interexchange Carrier

IDN - International Data Number

Kbps - Kilo bits per second

LAPB - Link Access Procedure Balanced
LATA - Local Access & Transport Area
LC - Logical Channel

MLHG - Multi-Line Hunt Group

MTCE - Maintenance

NPA - Numbering Plan Area

NTN - Network Terminal Number (Also DTN or Data TN)
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NUI - Network User Identification

OTC - Operating Telephone Company

PAD - Packet Assembler/Disassembler

PPSN - Public Packet Switched Network

PS - Packet Switch

PSN - Packet Switched Network

PVC - Permanent Virtual Circuit

RES - Reset

RNR - Receiver Not Ready

RPDA - Registered Private Operating Agency
RR - Receiver Ready (packets frames)
SABM - Set Asynchronous Balanced Mode
STE - Signaling Terminal Equipment

TNIC - Transit Network ldentification Code
UA - Unnumbered Acknowledgment

VC - Virtual Call/Circuit

XOFF - Transmit Off

XON - Transmit On

3.9. Appendix B: Bibliograph y

This section lists references identified in this specifications.

ANSI X3.4 - Denotes the code character set to be used for general interchange of information
among information-processing systems, communications systems and associated equipment.

CCITT Recommendation V.3 - International Alphabet No. 5
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CCITT Recommendation X.1 - International user classes of service in Public Data networks.
CCITT Recommendation X.2 - International user services and facilities in Public Data Networks.

CCITT Recommendation X.3 - Packet Assembler/Disassembler (PAD) facility in a Public Data
Network.

CCITT Recommendation X.4 - General Structure of Signals of International Alphabet No. 5
Code for data transmission over Public Data Networks.

CCITT Recommendation X.25 - Interface between DTE and DCE for terminals operating in the
packet mode on Public Data Networks.

CCITT Recommendation X.28 - DTE/DCE interface for start-stop mode data terminal equip-
ment accessing the PAD facility in a Public Data Network situated in the same country.

CCITT Recommendation X.29 - Procedures for the exchange of control information and user
data between a PAD facility and a packet mode DTE or another PAD.

CCITT Recommendation X.75 - Terminal and transit call control procedures and data transfer
system on international circuits between packets switched data networks.

CCITT Recommendation X.87 (X.300 in 1984) - Principles and procedures for realization of in-
ternational facilities and network utilities in Public Data Networks.

CCITT Recommendation X.92 - Hypothetical reference connections for public synchronous data
networks.

CCITT Recommendation X.96 - Call progress in signals in Public Data Networks.

CCITT Recommendation X.110 - Routing principles for international public data services
through Switched Public Data Networks.

CCITT Recommendation X.121 - International numbering plan for Public Data Networks.
TR-TSY-000462 * - X.25 Interface Specification, August, 1981
TR-TSY-000301 * - Public Packet Switched Network Generic Requirements

* Document may be ordered from Ameritech by contacting the Document Order Center at (847)
248-4324.
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Appendix C: Summary of X.75 PSN Standard (Default) Interface Attrib utes

FHYSICAL LEVEL
Transmision Rates 9.6and 56 kbps
Interface CCITT Recommendation V.24 and V.35
DDS-Like Facilities
LINK LEVEL
Procedure LAPB/SLF
FParameter k 7
Parameter N1 20596
Parameter N2 10
Timer T1 3 seconds
Parameter T2 04 seconds
PACKET LEVEL
Packet Types All Basic Packets
Maximum Mumber of Logical 2048 (@ 56 kbps
Channels per Lk 512 (@ 9.6 kbps
Packet Size 128 Crctets
Packet Sequence Numbering Modulo 8
Address Format 4 digit DNIC + 10 digit NTN
Access Line Takedown Conditional and Unconditional
Timer T30 180 Seconds
Timer T31 200 Seconds
Timer T32 180 Seconds
Timer T33 180 Seconds
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Appendix D: Exchange Termination (Modems, Data Sets) Compatibility Specifica-

PSN Port Termination PSN Access PSN Exchange Termination
PSN Exchange
Access Tariff Applicable
Types Speed Frotocol Line Requirements Reference Standards Required Settmgs*
(BPS)

Fublic/ 300 Asynch 2 wire, Public Switched Sections Bell System Full duplex
Private Telephone Network 3.31.Dand (WECH operation
Dial In Service (business/ 331E 103113

residence), 1 party, no compatible

call warting™* {Note:

may require additional

cirenit conditioning )
FPublic/ | 1200 Asynch 2 wire, Public Switched Sections Bell System Full duplex
Private Telephone Network 3.31.Dand (WECH operation
Dial In Service (business/ 331E 2124

residence), 1 party, ne compatible

call warting™* {Note:

may require additional

cirenit conditioning )

* All other parameters should be set at the factory standard settings.

** The Call Waiting feature, when activated during a data call. may cause data calls to be cleared.
Users should consider turning this feature off when making data calls.
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PSN Port Termination PSN Access PSN Exchange Termination
PSN Exchange
Acoess Tariff Applicable
Types Speed Protocol Line Requirements Reference Standards Required Settings®
(BPS)
Direct 1200 Asynch 2 wire, dedicated Sections Bell System | Full duplex
analog, (MNote: may 331F (WECH operation; mode
require additional 2124 selection =
cireuit conditioning ) compatible | originate only,
character length =

10 bats; transmit

line signal level =

0 dBm; must conform
to modulation
spectrums of 2124
data sets and be
operational on

private lines,
Direct 2400 Asynch 4 wire, dedicated Sections Bell System | Full duplex
analog, point-to-point 331F (WECO) operation, must be
ot multi-drop 201C-1D and | equipped with

OCITT V.26 | internal or external
type A or B | synchronous to
encoding asynchronous
compatible | converter

Direct 4800 Asynch 4 wire, dedicated Sections CCITT V.29 | Fall back speed
analog, pomnt-to-point 331F compatible | from 9600 bps, must
or multi-drop also be equipped

with internal or
external synch. to
asynch. converter

If fast polling is
desired, must use
Umniversal Data
Syatems (UDS) Model
9600 FP compatible
modem
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FPSN Port Termination PSM Access PSN Exchange Termination
PSM Exchange
Acoess TarifT Applicable
Types Speed Protocol Line Requirements Reference Standards Required Settings®
(BPS)
Direct 2600 Asynch 4 wire, dedicated Sections CCITT V.29 | Must be equpped
analog, point-to-point 331 F compatible | with internal or
or multi-drop external synch. to
asych, converter
If fast polling 1s
desired, must use
LS Model 9600 FF
compatible modem,
Direct 1200 25 2 wire, dedicated Sections Bell System | Full duplex
analog, (Note: may 330F (WECOH) operation, mode
require additional 2128 selection =
creult conditioning) compatible | origmate only,
character length =
10 bats, transmit
line signal level =
0 dBm, must conform
to modulation
spectrums of 2124
data sets and be
operational on
private lines,
Direct 2400 K25 4 wire, dedicated Sections Bell System | Full duplex
analog, point-to-point 331 F (WECOH) operation
or multi-drop 201 C-1D and
CCITT V.26
type Aor B
encoding
compatible
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PSN Port Termination PSN Access PSN Exchange Termination
PSN Exchange
Acoess Tariff Applicable
Types Speed Protocol Line Requirements Eeference Standards Required Settings®
(BFPS)
Direct 4800 M 25 4 wire, dedicated Sections CCITT V.29 | Fall back speed
analog, pomnt-to-point 331F compatible | from 9600 bps: if
or multi-drop fast polling is
desired, must use
DS 9600 FF

compatible modem.

Direct 2600 25 4 wire, dedicated Sections CCITT V.29 | If fast pollng 1s
analog, point-to-point 331 F compatible | desired. must use
ot multi-drop UDS Model 9600 FP
compatible modem.
Digital 2400 M 25 4 wire, dedicated Sections 5004 DSU | System Status = off
digital 331F compatible | Cicuit Assurance =
Asynch off
“*# (Note: see
below)

*** If asynchonous, must be equipped with intemal or external synch, to asynch. converter.

P3SN Port Termination P3SN Access P3N Exchange Termination
PSN Exchange
Acoess TarifT Applicable
Types Speed Protocol Line Requirements Reference Standards Required Settings®
(BPS)
Digital 4800 25 4 wire, dedicated Sections 5008 DSUI Syatemn Status = off
digital 331 F compatible Cicuit Assurance =
Asynch off
Digital 2600 25 4 wire, dedicated Sections 5008 DSUI Syatemn Status = off
digital 331 F compatible Cicuit Assurance =
Asynch off
'x- :f 5 LL L
Digital | 56000 25 4 wire, dedicated Sections 5008 DSUI Syatemn Status = off
digital 331 F compatible Cicuit Assurance =
K75 off

#*#* If asynchonous, must be equipped with mtemal or extemnal synch, to asynch. converter.
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