INTRODUCTION

With the rapid growth of wireless industry, GSM (Global System for Mobile Communication) network are rolling out and expending at a high rate. The industry is also becoming intensely competitive. In this environment, high quality of service is a competitive advantage for a service  provider. Quality of service can be characterized by such factors as contiguity of coverage, accessibility to the network, speech quality and number of dropped calls.

Service provider must continually strive to improve their quality of service if they want to keep customers. If too much time is spent simply reacting to customer complaints, there may not be enough time to improve overall service quality. Therefore, service providers need the ability to fix complaint-producing problems quickly.

The primary tool used by most service providers to solve network problems is a drive test system. The conventional drive test system is comprised of a test mobile phone, s/w to control and log data from the phone, and a global positioning system ( GPS) receiver for position information. A test mobile gives a  customer’s view of the network , but can only indicates the type of problem that exists. It cannot show the cause of  the problem. Several other limitation of a phone only drive test system is covered in this application note. These limits are overcome if a GSM receiver is integrated with the phone.

FIG 1 Reference Optimizing Your Network Today and Tomorrow

GSM Physical Channel Background

GSM uses both TDMA ( Time Division multiple access) and FDM A (Frequency Division multiple access). The available frequencies are divided into two bands. The uplink is for mobile transmission, while the downlink is for base station transmission . Each band is divided into 200 KHz slots called ARFCNs ( Absolute Radio Frequency Channel Numbers) In addition to this frequency multiplexing, each ARFCN is shared among 8 mobiles using time multiplexing. Each mobile uses the ARFCN for one-time slots and then waits for its turn to use the ARFCN again. Mobiles can use the ARFCN once per TDMA frame. Fig shows the TDMA and FDMA structure of the GSM system.

Reference: Fig3 Physical channel consist of an ARFCN and 8 time slots.

A GSM cell will have one or more ARFCNs depending on mobile traffic requirements.One of the ARFCNs in the cell is configured as the Broadcast channel (BCH) ARFCN (fig 4) . Time slot 0 of the BCH ARFCN is dedicated to several logical control channels, including the Fast control channels (FCCH), Synchronization channel (SCH), Broadcast control channel (BCCH) and Common Control channel (CCCH). These logical channels are used by the mobile when it camps on a cell, and also for establishing calls. A BCH ARFCN can have the remaining 7 time slots configured as traffic channels, which will be used for information ( Speech, Data or Fax) transfer to and from the mobile. All  the timeslots on the BCH ARFCN in the downlink will be continuously on with the maximum power setting of the base station, and not under downlink power control. In the absence of traffic (Calls) on the traffic channel timeslots, these timeslots will have dummy burst transmissions.

RXQUAL

Quality of the received signal (RXQAL) is a key parameter for evaluating network performance. RXQUAL is the bit error rate(BER) derived from the 26 bits midamble on the TDMA burst. RXQUAL levels characterize speech quality and drop calls, where 0 indicate the highest quality and 7 the worst. If we are doing a drive test in a trouble zone with a phone, we can easily locate poor quality spots by monitoring RXQUAL. However, we may want to identify the cause of poor RXQUAL. RXQUAL can be poor because of poor RxLev (Coverage), Low carrier to noise ratio (C/N), Co-channel interference, Adjacent channel interference or multipath. A phone-based system will report RXLev, but will not provide adequate information about the other potential problem.

If RXQUAL is poor and RxLev is good, then it is generally assumed that the cost is interference. However, interference can exist in several forms, including co- channel, adjacent channel, multipath and external. 

Minimum Hardware & Software requirements

For one mobile station + GPS receiver

· PC: Pentium 266 MHz, 128 MB RAM

· OS: Window 98 to XP

· GPS protocol: NMEA 0183

For multiple mobile stations + GPS receiver

· PC: Pentium 500 MHz, 256 MB RAM

· OS: Window 98 to XP

· GPS protocol: NMEA 0183

Starting TEMS Investigation

TEMS investigation s/w can be installed by CD. Once TEMS investigation has been installed, you can launch it from the start menu.

Choose start ---- Programs ---- TEMS Product ----- TEMS investigation GSM 3.2

CONNECTION

This figure shows the connection of TEMS investigation kit
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Workspace & Worksheets

The entity  that stores all the windows, setting , etc. used in a working session is called  the workspace. Only one workspace can be open at a time.

Reference: Chapter 2, pg12 TEMS Investigation GSM 3.2 users manual

To manage your window more smoothly, you can divide your workspace into several worksheets. Up to five worksheet can be active simultaneously.

TOOLBARS

Through the tool bars all the  central function are accessible. Most of the toolbars buttons are mirrored in the menus.

NAVIGATOR

From the navigator, you can open presentation windows, change the color range of information elements, and manage your worksheets. The navigator is especially useful for configuring your workspace at the beginning of a session.

MENU BAR

The menus mirror most of the toolbars as well as the Navigators Menu and worksheets tabs.

STATUS BAR

The status bar displays symbols and short message that indicates the current status of the application.

CONNECTING THE MOBILE MS TO THE PC


Connect the TEMS mobile station to a  COM port on your computer.

Click the Identify equipment button on the equipment control toolbar. A dialog named port properties will appear. Click OK

Tems Investigation now scan the COM port for external devices and enables these devises automatically. A configuration window is opened, showing the progress of the scan when it is finished ( After a few second ), the text “ready” is displayed at the bottom of the port configuration window.

To receive data from the mobile. you must perform one more operation .

Click Connect All on the Connections toolbar.

TEMS investigation will now log the reports produced by the mobile. Leave the recording on for some time in order to collect data.

DISCONECTING THE MOBILE STATION FROM THE PC

STARTING THE RECORDING 

Before starting the recording, check all the connecting equipment with  the laptop.

Click the start recording button on the recording toolbar. You are asked to name the logfiles. Enter a logfile name and click OK.

DISCONNECTING THE MOBILE STATION FROM THE PC

When you think you have collected enough data, disconnect the mobile.

Click Disconnect all on the connections toolbar.

STOPING THE RECORDING

Click stop recording on the recording toolbar. The logfile is closed.

REPLAY A LOGFILE

Logfile replay is handled from the replay toolbar.

First open the file by clicking open logfile.

In the dialog that appears, select the logfiles you just recorded and click open.

(The open logfile button changes into closed logfiles.)

Click play. (The button changes into a Stop button)

Information from the logfile is now shown in the presentation windows.  The replay starts from the beginning of the logfile and continues throughout the file unless you halt it.

To halt the replay, click stop.

To replay the log file one step at a time, click step repeatedly.

To fast forward   through the log file, click fast forward.

To rewind the log file to the beginning, click rewind.

To close the log file, click the close log file button.

FOR EQUIPMENT CONTROL TOOL BAR 

REFER TEMS INVESTIGATION GSM 3.2 USER MANUAL (page-18)

USER MANUAL

STATUS BAR

The status bar at the bottom of the main window displays symbol and short massages concerning the current status of the application.

RECORDING SECTION 

Shows the name of files being record, its current size (number of reports from the mobile station),and the number of filemarks  inserted.

CONNECTIONS SECTION

Shows the status of external equipment.each COM port is represented by a symbol with or without the caller indication.

The connectable types of the device are represented as follows:

· Mobile station

· Scanner

· GPS unit

· Mobile station data cable                                                                                                                                                    

In the status bar, the symbol appear in the order from the left to the right:mobilestation, scanner, GPS unit, data cables.Devices of the same type are sorted by the number in their designations with the lowest number first.

The status of the equipment is shown by adding various elements to the basic symbols.

Red Light

The External device has been enabled but not connected in the TEMS

Investigation and is therefore not ready to be used.

It might not even be connected physically to the COM port

(Green Light and Red triangle)

The GPS unit has been connected in the TEMS investigation but reports an invalid position.

(Green light)

The external device has been connected in the TEMS investigation. It is ready for use, or is being used.

(Green Light and padlock)

the external device connected to the port(either a mobile or TEMS scanner) is busy performing a frequency scan or executing a command sequence.

Presentation control, and configuration menus

 These menus mirror the Menu tab for the Navigator.

Worksheet Menu

From this menu you manage your worksheets.

Window Menu

This is standard window manager.

Help Menu

Online help, containing the same information as this manual.

NAVIGATOR          
The Navigator allows you to set up and manage your workspace smoothly and easily.

The detail of the navigator are as follows

1. Presentation

· GSM

a) Serving + Neighbor

b) Radio parameters

c) Current channels

d) C/A

e) C/I

f) Line Chart 

2. Data Services

a) GPRS PDP Context

b) GPRS Status

c) GPRS Throughput

d) Data session

e) Data timeslot

f) Data Line Chart

g) GPRS Prediction

3. Signaling

4. Positioning

a) Map

b) GPS

5. Modified MS Behavior

a) Uplink data

b) Template

6. Control

a) Command Sequence 

b) Frequency scanner

c) Handset Control

d) Layer3 Control

e) Channel Verification

7. Configuration

a) Audio Indications

b) Cell Definition

c) GPRS Prediction

d) Event Definition

e) General

f) Port Configuration




Laptop with TEMS investigation s/w  
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External antenna at the top of car








