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1. About ANTtest System

ANTtest System is an optimization tool for GSM network. Using SAGEMOT75/76 trace phone, it furnishes with versatile performances in GSM network test.

ANTtest offers real-time parameters such as LAC, CI, Rxlev, Rxqual, TA, TxPower, BSIC and FER.

This chapter gives you an overview of the system and basic functions of each component as well. More advanced features will be described in the following chapters.

1.1. Hardware

· Test Kit --- for hardware holding & protection.

· Mobile Computer --- for test control & data collection.

· Trace Mobile --- for wireless parameter collection.

· GPS --- for geographic positioning.

· Power Supply System --- Supplying power for GPS & notebook computer.

· PCMCIA Card --- for communication between the notebook computer, GPS and trace phone.

1.2. Software

· ANTPilot --- GSM network drive test software. Combined with the above hardware to perform a GSM network test. ANTPilot provides with real-time network parameters such as LAC, CI, Rxlev, Rxqual, etc.

· ANT for GSM2000 --- GSM network quality analysis software. Used to check the GSM network quality by analyzing the test data coming from ANTPilot on basis of a digit geographic map & cell database. ANT for GSM2000, a network optimization tool, helps you check current network status so as to track down the problem and solve it through a complete analysis based on digit geographic map & cell database.
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Fig1.1 Test Principle Illustration 
2. Hardware Requirements

Usually, the ANTtest system requires a hardware configuration in the following aspects.
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Fig2.1 ANTtest Kit

1. Trace Phone: SAGEMOT75/76M, used to test GSM network by collecting the downlink parameters in connection with the GSM network automatically.

It is recommended that a status configuration of the trace phone required as below prior to a test:

· Data Rate: 9600bps; Menu: Accessories\Data parameters\Speed

· Modem type: Data; Menu: Accessories\Data parameters\Mode

· Protocol: Secure link; Menu: Accessories\Data parameters\Protocol

2. GPS: GARMIN 12XLC, used to collect geographic information (such as Lon & Lat) automatically during the test. 

Before using the GPS, please ensure that the “interface” is set to “NEMA\NEMA…” mode.

3. Notebook: A notebook computer is used to run the test software ANTPilot, record the test data meanwhile monitor the test status. In order to ensure a perfect test performance, a basic configuration of the notebook illustrated below is recommended when running the ANTPilot for GSM network test.

· CPU: PII 400MHz

· Memory: 128M SDRAM

· Hard Disk Drive: 10GB

· Display Resolution: 1024 * 768 pixel

· Operation System: Win98 or Win2000

4. The Test Kit: used to hold & protect test equipment. 

5. PCMCIA Card: A PCMCIA card is used to connect the trace phone and GPS to a notebook computer. The test data will be transferred from the trace phone and GPS to the notebook computer through such a connection.

6. Power Supply System: This system supplies power for both the notebook and GPS. The power source comes from a car supply by linking a power cable with the car ignition during the test. The power cable & Targus auto/air universal adapter (for notebook power supply) are contained in it.

3. Software installation

Notice: we will assume that you are familiar with:

· Basic GSM technology

· Windows 98, Windows me, Windows 2000.

If you are installing the ANTPilot and ANT for GSM2000 on Windows 2000, you must have an Administrator access to the Windows workstation where ANTPilot and ANT for GSM2000 are to be installed. This is required for using the ANTPilot & ANT for GSM2000 configuration features.

3.1. Setup ANTPilot & ANT for GSM2000

ANTPilot and ANT for GSM2000 could be installed with a setup program. The setup program is delivered over the CD-ROM. To install the ANTPilot & ANT for GSM2000 software, please click on Setup.exe in the Disk1 folder of each software’s setup folder and follow the instructions. Directory of a default installation is: C:\ANTPilot & C:\GSM2000.

After installing the ANTPilot, you can find the captioned software folder shown as below:
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From above graph, you can see that there are three folders --- ANTFile, Gisocx, Map under the ANTPilot directory. It showss a very clear document structure. 

ANTFile folder ---During GSM network test, the test data will be automatically saved in the “ANTFile” folder named by dedicated time & test no. For example, if you perform the test on July 26th, 2002 for the first time, the data will be saved as 0726_1.ant (for trace test. If you perform the scan test, the filename should be S0726_1.ant) in folder ANTFile automatically. See below:
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Gisocx folder --- This folder contains files that support displaying electronic map & showing event mark (such as blocked call, dropped call or handover failure) on the electronic map.

Map folder --- Two kinds of data should be filled into this folder manually. One is the electronic map of the area or city you are testing in; the other is the cell database of the GSM network your are testing. 

The material in this folder is of great importance whichyou must prepare in advance for each test. once the electronic map put in this folder, it would be searched and displayed by the software on “navigation” window as soon as antpilot starts .

3.2. Setup GIS

Double click the following file when installing CD-ROM.GIS will be installed in the directory: C:\GIS. (In other way, you can just copy GIS folder in the CD-ROM and paste it under directory C:\ to complete the installation)
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Plug ANT For GSM2000 software protection module in the parallel port of your computer and run the file Mapinfo.exe under C:\GIS directory initially and then close it.

4. Start to use ANTPilot

The ANTPilot software must be used together with the hardware to perform a wireless network quality test. Therefore, you must firstly ensure a proper connection between the hardware and a notebook computer and a proper configuration as well.

4.1. Hardware Installation

1. Connect the test kit to a car supply with a power cable.

2. Connect the power supply adapter to a notebook computer. There are 7 units powertip supplied, please select 1 unit for your notebook.:
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4.2. The presentation manus

First of all, please plug the “ANTPilot Protection Module” into the computer parallel port!

Double click ANTPIlot.exe file in directory C:\ANTPilot or from start menu to enter into ANTPilot operation interface. From the window as below, you can obtain this software version. In general, you can access to our company’s web site (http://www.ant.com.cn) to obtain the latest information of the software from the “software download” area. Or you can update your software by downloading the latest software version of your own free will.

[image: image5.jpg]Air Network Tester

-
GSM 900 /D08 1800
ey F }

Version:5.0.2 (2002)e  http:/iwww.ant.com.cn
Copyright(C}2000 WanHe COM ZhuHai WanHe Communication Ltd





4.2.1. System Setup

The displayed is an ANTPilot interface.
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Before the test, you must set up the system by clicking “Setup” button or “System/setting” menu. The “setup” window appears:

[image: image7.jpg]© Rulev(-dBm)

~Com port Test Band select HS1 us2 Dl
ficons jv € W31ME2 Trarel & GSM  OT75(35) | O175(35) | & Auto
PSSR - C pes
1Btz soan Gome |come | € Hand
MS2[NONE | © Dual
Resard Graphics Presentafion Hand Free
LogmadFiie: 5 e | Rew CFul s oifizam | [ wst
5
il Unit @ dBm © RXEV oA @8 | I we2
& *ant (dbf)
- Map Presentation
croueerm 0 B B ;  WoBodkedcal A
=t  DroppedCall A&

7 [ [e3 0

¥ Handover Falluer &

cancel





This window shows an interface between the hardware & software.  

Com port --- You must select the actual com port for each hardware in the com port area. It is very important for you to select a right com port for each hardware and ensure the hardware & com port a right status, especially MS1.Or the software would not work anyway. A method to make sure of this is to check the status area after completing the setup & ready to do the trace test. Please refer to the following graph: 
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The above red point indicates a poor connection between the serial port and the mention hardware such as GPS & MS2. The above graph shows the MS1 is on the right working status. 

Don’t worry if you could not have a good understanding here. In the following chapter, we will talk about it again.

Test --- Please select a kind of test you want to perform. Selecting MS1/MS2 Trace means you are going to perform a trace test. Selecting MS1/MS2 Scan means you are going to perform a scan test.

Band select --- You are required to select a network you want to test.

MS1, MS2 --- The trace phone mode needs to be determined. 

Dial --- Generally, the test will be performed automatically based on Book script if we select “auto” in “Setup” Menu.

Record --- You can define the size of a log file here. For example, if you define 8 MB the test data file size and 0726_1.ant the current file, the system will add another file for the following test data (0726_2.ant) if the log file size is up to 8MB during the test. In this case, the file size will not be extended till the calling is over considering complete data record while the trace mobile is calling. Here please define the log file type as *.ant(dbf).

Graphics presentation --- In this part, you can define the unit of Rxlev and Margin of C/A &C/I for real-time graphics presentation.

Hand free --- In general, we set the trace mobile hand free in special case because this would waste battery energy and shorten working time of the mobile. 

Map presentation --- In this area you can define real-time map presentation. During the test, the test trace will be displayed on digital map in navigation window by adding Rxlev or Rxqual value, in different colors. In this way you can get an image of the real-time Rxlev or Rxqua value. And at the same time, you can also find the most concerned call events (e.g blocked call, dropped call & handover failure) on a digital map.
4.2.2. Cell database 

As we known, the cell database is a basic data in GSM network quality test. On basis of cell database & log data, we can find where the problem is and which cell it is related with. The cell database comes from actual parameters of each base and cell. The format of the original cell database is specified as *.xls in ANTtest software (Antpilot & ANT for GSM2000). In ANT for GSM2000, this original cell database is transferred to four types of file (*.ID, *.map, *.DBF, *.mapinfo table) for geographic analysis of the trace test data. (Please refer to ANT For GSM2000 manual for cell database transferring process --- “establish cell database”?) 

Here, you should load the cell database to the software by clicking system\cell database\load menu before using the cell database. 
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Select only the cell.dbf file. Click “Open”and then “OK”.

[image: image10.png]Cell Names

and select
 Gsmono  pes1800
CELL NAME _[lAc __[cI [ARFCN [BSIC_[LON LAt
GRSERT 950 (000 11 o0 (1136 (32005
BB 9540 (10002 |9 |60 |113386944 220225
BBEa3 9540 (10003 |7 |60 |113386944 220225 Add Cell
BBHEPLA 9540 (10004 |66 61 (113385033 22024444
9540 10005 (54 |B1 [113.385833 |22024444
Dalete Cel
> o —Tofitssssnas (raoneens | | 2ecll
MELLE 9541 [7s00 |7 |65 |113482222 22235
BRTAE2 (9541 (7501 (82 |85 113482222  |22228 Moty Cell |
EEErdl 9539 (7511 |s6 64 [1135725 22204167
EEiey] 9539 (7512 |70 64 (1135725 22294167 oK
sUEmE 9540 [A0s3 |0 |63 |113367222 221425
SiEXE! 9540 (A0S0 |0 |64 [113.243056 22065566
mammEN 9541 [a7s5 |22 65 [113ss1111 22273086 o





Then during the test, the cell_name can be displayed in real tine automatically.

4.2.3. Trace test

Click Trace button or Trace\start menu, the Dialing book appears. You should set dialing script first in the dialing book. Here, it is recommended that the “Sum dial Time” should be set to the maximum value 999 in a regular test and the “Break Time” should not be set less than 10 seconds normally.
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After Dialing book setting, the “file save” window appears and the system will give a default name according to the test date (such as 0726_1.ant). Or you can define a name by yourself. The trace test is initialized:
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There are several windows on display automatically. They are “Graphics Presentation”, “Serving Neighboring Cells” & “Navigation”. You can select the window you want to present from Monitor menu. 

The major parameters are presented graphically in “Graphics Presentation” window:
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In “Graphics presentation” window, the green area indicates an on calling Rxlev of serving cell and the gray area shows the Rxlev of serving cell when mobile is in idle mode. The Rxlev of two neighboring cells (the biggest Rxlev in all neighbor cells) is presented in curve and in different colors on the serving cell Rxlev graph (the curve color is related to the color of the character on the right area of this presentation window). Other basic parameters such as Rxqual, FER, Txpwr, TA are also presented in the graph. The data of these parameter is shown on the right area of the presentation window in real time.

The above graph & parameters value are also displayed in real time. If you want to see the data at a certain moment, you can click the right button of mouse on the graph. Then some menus will appear:
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Click “sample” menu, you can check the data at a certain moment. Click “parameter” menu, the status will go back to the real-time parameter display. Click “Rxlev/dBm”, the Rxlev unit will be changed to dBm. Click Full/Sub, the data displayed will be displayed in either Rxlev(Full) or Rxlev(Sub).

4.2.4. Scan Test

Click “Scan tools\Scanning”, the scan test is activated.
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4.2.5. Logging

From logging menu, you can select start log, stop log or pause log during the test.

4.2.6. MONITOR

During the test, there is much information to be shown on the screen. In general, they are classified in three parts: geographic information, graphic presentation, wireless parameters & layer2, 3 message information. Please refer to the graph as below:
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From the above, we have introduced “Graphics Presentation” & “Scan Chart” window. Now we’d like to introduce some important windows in Monitor menu:

4.2.6.1. Serving + Neighboring Cells
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The “Serving + Neighboring cells” window is a default opening window. This window displays real-time wireless network information of a serving cell & its 6 neighboring cells. The information displayed includes ARFCN, BSIC, Rxlev, C1 & C2.

4.2.6.2. OT76GSM Parameters 

The following shows the OT76GSM parameter window during the trace test and the content of this window will be refreshed in real time.

The widow contains parameters in five groups: Serving + Neighboring cells, RR Idle, RR Dedicated, MM & GSM QOS.
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4.2.6.3. Dedicated Channel

Please refer to the dedicated channel window as below.
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4.2.6.4. Radio environment

The content in this window will be refreshed accordingly during a trace test.
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4.2.6.5. Call event statistic 

During a test, the software will calculate call event and display them in Call event statistics window automatically. 
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4.2.6.6. Before & after HO parameter

During the test, you can check handover event in this window. This window shows a radio environment change before & after the handover.
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4.2.6.7. Insert mark

“Insert mark” function is used in the case you find a problem during the trace test and want to  track it down conveniently in later detailed analysis. 

During the trace test, you can just click any button in “insert filemark” window if you want to make a mark for a special event. Then when replaying this file, you can find it out --- the  black vertical line in the graphics presentation window.
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4.2.6.8. Network parameter

Click monitor\network parameter menu, you can view real- time network parameters:
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Power Offset indicator(POD.
Power Offset Parameter not Present





4.2.6.9. Layer3 message

During the trace test, you can view layer3 message in real time by clicking Monitor\Layer3 message. And double click one of the messages, the detail message will be displayed.
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4.2.6.10. Layer3 message select

If you want to focus on some special message, you can select menu “Monitor\layer3 message select”.

[image: image26.png]=lBix

Layerd Select Laver3 aunch
© Call Establishment | CHANNEL REQUEST

@ calichannel Release | SETUP
& EMERGENCY SETUP
' Channel Release

C ALERTING
 Handover € ASSIGNMENT COMMAND
AL | ASSIGNMENT COMPLETE

IR

Call EstablishmentChannel Release
D] Channel Request
D]immediate Assignment
D Aerting
D] Call confirmed
D] Call proceeding

Connect

D] Connect acknowiedge | |

[C]Emergency setup

OProgress

Setup

Connect
Setup
Release

o |





4.2.6.11. Layer3 message filter
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4.2.6.12. Layer2 message

The same, layer2 message can be displayed in real time:
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4.2.7. Force function during trace test

4.2.7.1. Lock BCCH (Trace\Lock BCCH)

Lock BCCH function is used to check how long the signal of a fixed Arfcn can reach to, or the range a fixed Arfcn’s signal covers.
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This function works when trace mobile is in an idle mode. 

4.2.7.2. Force Handover (Trace\Force Handover (Dedicated Mode))

This function works only when trace mobile is in a dedicated mode.
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4.2.7.3. Force LAC
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This function is used for forcing LAC update.
4.2.8. Replay

When a wireless test is completed, you can review the test data by using this function conveniently. This function is very useful in your analysis for GSM network quality improvement.
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After selecting the log file you want to replay from the Open window, all the data you saved in the file will be replayed just like the scene on testing.
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During replaying, you can adjust the replay speed by moving “Replay speed” scroll button.
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On the other way, there are some control buttons dedicated for replaying process control, they are very convenient. 
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Replay --- replay the file you just played.

Step --- play file step by step

Play/Pause --- play or a file playing pause 
Goto --- Go to the state (time, frame number or message) you want to check.
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Back --- During the replay, clicking this button can drive the state back to the latest sample point (as talked above, click the right button of mouse on the graphics presentation window and select sample menu to check the data at one moment)  

Other --- to replay another file.

Close --- Stop replay and close all windows.
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