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AT&T PRACTICES AT&T 421-104-009
Standard Issue 2, October 1988

OPERATION AND MAINTENANCE
MAINTENANCE SUPPORT
HOT STANDBY
DR 6/11-135A AND 135EC
DESCRIPTION
RADIO

DR 6-30-135 DIGITAL RADIO

A DR 6/11-135 Digital Radio frame can contain up to four vertical radio T/R (transmitter/receiver)
pairs. However, most hot standby applications will only require two T/R pairs per radio frame.
The waveguide can be arranged to grow from left to right or right to left in a radio frame. This
section uses block diagrams to describe the DR 6-30-135 and the DR 11-40-135 radios in terms of
the radio transmitter, radio receiver, common alarm circuit, and dc power distribution.

This practice is reissued to add the 4411( ) ALC Network and the 4415( ) RF Switch Network.
The practice is used in binders 421-104-001 and 421-104-060.

The following symbols are used in the block diagrams.

O

I] = WAVEGUIDE

c1q

c2 q = K§-18224, L2 COAXIAL CABLE

NOMINAL POWER IN DBM

UT-141A COAXIAL CABLE UNIFORM TUBE

c3 (3 = 7318 COAXIAL CABLE

DR 6-30-135 DIGITAL RADIO
TRANSMITTING

A 64-QAM (quadrature amplitude modulation) signal at 70 MHz from the digital terminal
transmitter or regenerator is fed to both the regular and the standby radio transmitter. The
70—MHz signal is mixed with a locally generated frequency (via the microwave generator) in the
6-GHz band. The signal is then amplified to a specified high power level, fed into the transmit
switch, and transmitted (either regular or standby—based on the transmit switch position) to the
next station. S

Figure 1 shows a block diagram of a 6-GHz radio transmitter with TWT (traveling wave tube)
option. Figure 2 shows the 6-GHz radio transmitter with the solid-state amplifier option.

Copyright © 1988 AT&T — All Rights Reserved
Printed in U.S.A. Page 1/2




Panas

.

TO TRANSMITTING ANTENNA

1503( ) FILTER

CWT-4883-0T
ISOLATOR
ADAPTER

Y

TERMINAL/

A <4—— INPUT
cr @

TRANSMITTER
WAVEGUIDE
ASSEMBLY
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* Equipped as two units (ED-8C560-30 RF switch and
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RF Switch Network).
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RECEIVING

In the standard hot standby receiver arrangement, the two radio receivers are dual-fed with
unequal signal levels via a 10 dB microwave directional coupler. The standby receiver input signal
level is 10 dB below the regular receiver input signal level. Switching is done at baseband in the
digital terminal or regenerator receiver, based on the best quality signal present. Therefore, in
normal circumstances, the regular radio receiver will be selected to carry transmission service.

In the hot standby/space diversity arrangement, the regular antenna and waveguide equipment
are connected to the regular radio receiver and the diversity antenna and waveguide equipment are
connected to the standby radio receiver. Again, switching is done at baseband in the digital
terminal or regenerator receiver, and under normal nonfading conditions, the regular radio
receiver (or longest waveguide path) will be selected to carry transmission service.

The received 6-GHz signals are translated to two 70-MHz IF signals. The signals are then corrected
to produce a 70-MHz output signal with constant power and minimum linear distortion for dual
output to the digital terminal or regenerator.

Figure 3 shows a block diagram of a 6-GHz radio receiver.

Figure 4 shows a block diagram of a 6-GHz radio receiver with space diversity option.
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Fig. 3—6-GHz Hot Standby Radio Receiver
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DR 11-40-135 DIGITAL RADIO
TRANSMITTING
A 64-QAM signal at 70 MHz from the digital terminal transmitter or regenerator is fed to both the
regular and the standby radio transmitter. The 70—MHz signal is mixed with a locally generated
frequency (via the microwave generator) in the 11-GHz band. The signal is then amplified to a
specified high power level, fed into the transmit switch, and transmitted (either regular or standby

base on the transmit switch position) to the next station.

Figure 5 shows a block diagram of an 11-GHz radio transmitter.
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RECEIVING

In the standard hot standby receiver arrangement, the two radio receivers are dual-fed with
unequal signal levels via a 10 dB microwave directional coupler. The standby receiver input signal
level is 10 dB below the regular receiver input signal level. Switching is done at baseband in the
digital terminal or regenerator receiver based on the best quality signal present. Therefore, in
normal circumstances, the regular radio receiver will be selected to carry transmission service.

In the hot standby/space diversity arrangement, the regular antenna and waveguide equipment
are connected to the regular radio receiver and the diversity antenna and waveguide equipment are
connected to the standby radio receiver. Again, switching is done at baseband in the digital
terminal or regenerator receiver, and under normal nonfading conditions, the regular radio
receiver will be selected to carry transmission service.

The received 11-GHz signals are translated to two 70-MHz IF signals. The signals are then
corrected to produce a 70-MHz output signal with constant power and minimum linear distortion
for dual output to the digital terminal or regenerator.

Figure 6 shows a block diagram of 11-GHz radio receiver.

Figure 7 shows a block diagram of a 11-GHz radio receiver with space diversity option.
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Fig. 7—11-GHz Hot Standby Radio Receiver with Space
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COMMON ALARM CIRCUIT
The alarm circuit is common to a vertical T/R pair. The alarm unit collects and displays the status
of various circuits associated with the radio transmitter and radio receiver. The status outputs are

then sent to the associated digital terminal or regenerator CHAN CONTR unit.

Figure 8 shows the radio alarm reporting signal path.
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ALC NETWORK | OF RANGE ngfiﬁc
OR ALC OFF
THT POWER[AL OR _ |
SUPPLY | PREAL

AMPLIFIER | OUT OF

soLID STATE[ BIAS
LIMITS

* NO FACEPLATE INDICATION

** EITHER A TWT OR SOLID STATE
AMPLIFIER CAN BE USED

Fig. 8—Radio Alarm Reporting Signal Path
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POWER DISTRIBUTION

The radio transmitter and radio receiver are equipped with power conditioning units to provide the
appropriate dc voltages to their respective units. Some units are powered directly by the —24 V or
—48 V office power source.

Figures 9 and 10 show the radio transmitter power distribution. Figure 11 shows the radio receiver
power distribution.

ISSUING ORGANIZATION

Published by the AT&T Documentation Management Organization.
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PART OF o PART OF |
'.,_ __,, [@———— TRANSMITTER ——-—-o,
TRANSMITTER | AMPLIFIER ASSEMBLY
I l | |
TRANSMITTER THT PWR ALC
SWITCH SUPPLY NETWORK
FROM PRIMARY
DC POWER . S
SOURCE (-24 _BATT _BATT +5 | -15
OR -48V)
-BATT
-BATT
+5V
-BATT Ty
TRMTR PWR
+15V R
| +15|-15 | +5 l+15 -15) +5 +15 |15 |+5
: .hP 6ﬁNv ” ALRRM/ IF
| | P cow_| A PREDISTORTER
| TRANSMITTER
UP CONV &
: MWV GEN :
) MUV GEN |
i ; i
| 1 |
T |
I I
| |
| PART OF !
le TRANSMITTER —»l
| SHELF !

Fig. 9—Radio Transmitter Power Distribution (TWT Amplifier)
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I PART OF I
| . PART OF TRANSMITTER
TRANSMITTER "l" AMPLIFIER "’:
l ASSEMBLY
_ [ I I
FROM PRIMARY TRANSMITTER Sﬂﬂg
SOURCE (-24 AMPLIFIER
(OR -48 Vdc) , S
- +10 A+5 A-15
BATT 1* BATT
-BATT +10V
+5V
“BATT| romTR PUR|- 15V
(+5,215V) 1+ 15v
| +15|-15 |+5 * k10]+15]-15] +5 +15 1-15 | +5
: HP NV “ ALARM/ IF
; | up cowv | AL:E';EQ"D PREDISTORTER
| TRANSMITTER
| UP CONV &
| MWV GEN :
| .
[ . |
| ] |
! |
| !
| |
! PART OF |
le TRANSMITTER >
| SHELF I

* +10V LEAD USED FOR MONITORING PURPOSES ONLY

Fig. 10—Radio Transmitter Power Distribution (Solid-State Amplifier)
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FROM PRIMARY DC

POWER SOURCE RF
\(-24V OR —48V) , PREAMPLIFIER : N
PART OF
-15V(A)T T+15v N ALARM AND METER TRANSMITTER
58 PART OF *x SHELF
* INSTALLER
INTERFACE
PIN 2| |PIN 4 | panEL ’
/ -15V(A) | —15V(B) |+15V| +5V
+5V N
+15V
4 BATT Rn [V
—15V(A
-15V(A) |+15V] +5V PART OF
1 RECEIVER
DOWN CONV -15V(B) -15vw)'+15v' ! SHELF
RECEIVER DOWN IF AGC ADAPTIVE
CONV & MWV GEN AMPL EEEPE
MWV GEN
7’
T-BATT

* The RF preamplifier (if equipped) is powered by the first and/or second
receiver (if space diversity) equipped in a radio frame

** ALARM AND METER unit powered from transmitter shelf. Receiver voltage leads
provided for monitoring purposes only.

Fig. 11—Radio Receiver DC Power Distribution
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