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1  General

ANT FOR GSM, an intelligent post processing software of drive test data, has the function to collect field drive test data and electronic mapping information. It can describe  test data in a map, and present the distribution of network parameter in direct vision on the electronic map. It also can find problematic cells to instruct engineers to evaluate and optimize network properly and effectively, by combining drive test data, network resource data, digital scanner receiver data with GSM messages. Furthermore, by using productive analyzing and automatic diagnosis function of ANT FOR GSM, combining statistics data information, it will help engineer find and locate network problems easily and fast, and effectively improve network running quality.
ANT FOR GSM is a network analysis system which is based on the realtime drive test data collected by ANTpilot and does not require users to have complicate theoretic knowledge. It is designed for the staff who is engaged in the maintenance and optimizing of network in the base station engineering.

1.1 System features:

The function to integrate drive test data, cell setting parameters and electronic maps

Automatic diagnosis function can find all kinds of network problems and locate them.

Thematic maps can describe all kinds of parameters of network and interference analysis

Reports can make statistics of drive test result and distribution of message events automatically

Compatible to data formats of all kinds of drive test tools

1.2 system function

coverage evaluation and analysis

ANT FOR GSM can analyze ANTpilot drive test data and display: cell coverage area, coverage hole, optimum serving cell coverage, the second best serving cell coverage, own network and external network coverage and coverage rationality statistics.

Interference analysis

In terms of all kinds of GSM network interference, ANT FOR GSM can analyze call measurement data and network resource data and then display: serving/neighbor  ARFCN collision、upline interference statistics、own network Adj/Co_channel dynamic search、radio link loss statistics、C/A distribution of real-time Adj_channel and ARFCN adjustment statistics.
Automatic diagnoses and aided analyzing function

This function can display on the interference resource window the specific section distribution of Co/Adj_channel interference. The whole drive test file can record the times of dropped calls, blocked calls and channel distribution failure. And the aided analyzing function can respectively display and analyze the following problems: 

serving cells of poor coverage、serving cells interfered by own network、serving cells 

interfered by uplink、 handover failure、 overmany & PingPang handovers、missing neighbor cells and overmany location updates or failures. 

 neighbor cell analyzing function

ANT FOR GSM has the function to make  statistics of  neighbor cell rationality 、 display effective neighbor cell distribution and  neighbor cell dynamic status and search island effect. 

Handover analyzing function

ANT FOR GSM has the function to display analyzing parameters of handover、make  statistics of power budget of handover and handover.

Message analysis function

ANT FOR GSM has the function to describe message mapping point and make  statistics of call course events.

To export statistics reports

    ANT FOR GSM can produce a complete statistics report of drive test in 

    EXCEL format, these reports are designed as calling status、calling course  statistics and radio parameter  statistics, they help network providers evaluate network quality.   
1.3 



system configuration

ANT FOR GSM consists of :

Data collecting section
To produce parameters of a call and recording network performance、measurement data and scanner receiver data

Installation

Win98 or Win2000 is requied

Post_processing consists of:

High quality customer/server hardware

Network reports, mapping software and measurement analysis software.

2 system installation

2.1 hardware installation

the first step: connect the softdog to the parallel interface on the back of host computer.

The second step: put the installation CD into the CD_ROM. 

2.2 software installation

the first step:  install WIN98 and OFFICE97 version(they are used to produce measurement report in EXCEL format.)

the second step: install GIS support software system, and activate the file gis.bat  in the path of CD disc.

The third step: install ANT FOR GSM software, and activate setup of disk1 in the path GSM2000

The fourth step: during the installation, the system will ask you to enter <user name>、 <user password> and < MSC>, according to the prompt, a user can enter the above information by himself.(the password and user name can be modified in this window)
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Note:  MSC choice: choose the MSC you are using.

      If you need to install ANT FOR GSM again, you must first copy the base Station parameters data that are in the path: C: \GSM2000\MAP, in case the data is covered after the second installation. 

2.3  Activate system

Enter WINDOWS operating system, and double_ click global icon[image: image3.png]Gsn2000. exe



, enter system main menu, choose <CALL analysis> or <scan analysis>, then system main menu will pop up.
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Note: when the softdog is not connected or loose, the system will give 

 you the prompt of canceling and then cancel the operation.

2.4 System management

When you enter ANT FOR GSM system, first press <system management> choice in the <preprocess> main menu, and enter password to confirm identification, then  system management window will pop up. You can modify user name and password in this window. The default password is<111111>, you can modify it as you like.
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ANT FOR GSM APPLICATION INSTRUCTION
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3 System Operation
3.1 basic operation

3.1.1 function conversion

ANT FOR GSM has trace analysis and scanner analysis choice.

trace analysis: to describe measurement data and reports that has been recorded by a test mobile during calling.

Scanner analysis: to describe  selected ARFCN that has been recorded by a test mobile during scanning.

You can choose one of the analysis in system main menu to finish conversion operation, or click about choice in help menu, system will enter main menu again to finish conversion.

[image: image7.png]
Note: If you have chosen call analysis, you can not implement scanner analysis.

     When open file is selected, please choose correct measurement data file(a File, with G in its name, belongs to scanner data files, otherwise belongs to trace analysis data files.  

4.1.2 shortcut icon application introduction

In ANT FOR GSM system appear many shortcut keys. Their meaning is following:

	Sequ.No.
	 icons
	 icon meanings
	 online prompt

	1
	[image: image8.png]



	To choose an object(such as antennas, streets) on a map.


	 choose

	2
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	To zoom in a map or printing pages 
	  zoom in

	3
	[image: image10.png]



	To zoom out a map or printing pages
	 zoom out

	4
	[image: image11.png]



	To move a map 
	 move

	5
	
	To locate a base station regarded as a center
	 locate a center

	6
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	To view data information of all cells on a map(database will pop up)
	information

	7
	[image: image13.png]



	To measure the distance between two cells
	ruler

	8
	[image: image14.png]



	To label cells information(click right key of a mouse, choose map layer control and select a map layer and allow it to be edited. 
	 label

	9
	[image: image15.bmp]
	To illustrate the relationship between colors and parameters in the view menu 
	Open legend

	10
	[image: image16.png]



	To enter characters or words in the  user identification layer item
	 enter texts

	11
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	To enter a symbol(such as  construction) in the user identification layer item
	 enter a symbol

	12
	[image: image18.bmp]
	To search an idle channel in a selected circular area.
	Radius select

	13
	[image: image19.bmp]
	To draw a circle signed as some information(such as an interference section) in the user identification layer, and complete it with a double_clicking
	 draw a circle

	14
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	To draw a polygon signed as some information(such as an interfered section)in the user identification layer, and finish it with a double_clicking.
	To draw a polygon

	15
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	To select a polygon in the user identification layer, press this button to switch this layer to area map. Double_click the map, area object dialogue box will pop up, and you can modify style,for example, you can change line color, select filling and pattern  
	Switch to areas

	16
	[image: image22.png]



	To display at the bottom of a screen the latitude and longitude of a mouse, map  scale and screen view range 
	 Mapping information

	17
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	First select a cell antenna, then BCCH antenna with Co_channel can be displayed with this icon.
	`Co_channel search 

	18
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	First select a cell antenna, then BCCH antenna with Adj_channel can be displayed with this icon
	Adj_channel search 

	19
	[image: image25.bmp]
	To find an appointed ARFCN in an appointed area, and represent different ARFCN with different color. 
	ARFCN mapping view

	20
	
[image: image26.wmf]
	First select a cell antenna, the BCCH antenna location of neighbor cells  that have been defined by a number of   systems  can be displayed with this icon  
	NCELL search 

	21
	[image: image27.bmp]
	Represent the relationship between CELL and NCELL of each frame
	 NCELL data

	22
	[image: image28.bmp]
	First select a point, then scan information about this point can be displayed with this icon.
	Interference measurement window 

	23
	

	To observe scan data of some point
	 scan data of some point.

	24
	[image: image29.bmp]
	First select a cell antenna, pressing  this icon can connect this cell with all defined neighbor cell with lines
	 serving cell and neighbor cell display

	25
	
	First select one point of test track, pressing this icon can view and compare the parameters of GSM and DCS network.(such as Rxlev, RxQual,TA and TX)
	 comparision of GSM900 and  GSM1800 network 

	26
	
	First select one point of test track, pressing this icon can display information about ARFCN, BSIC, Rxlev, C/A of  4 adjacent channel of the  serving cell of the current testing point. 
	C/A, C/I display

	27
	[image: image30.bmp]
	To copy a map, and no more than 4 copy maps
	Copy maps

	28
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	 you can modify the scope and color of the legends as you like 
	Modify legends

	29
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	To switch the legend between Rxlev of 4 and Rxlev of 12, the former is used in common research, and the latter is used in network resource      
	 switch legend

	30
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	To label other information of the  test data that has been viewed(for example, you could label BCCH on the map of description of Rxlev), and you could select anchor point, color and size for the label.
	Automatic label


3.2 export Digital map 

ANT FOR GSM is a post processing analyzing software which is based on digital mapping information, with this digital map, we can display different information in different layers, such as area layers, street layers, base station layers and measured data layers. The space and attribute relationships among layers will be described using the earth as their coordinator.

Overlapped map layers description:

Measured data layer: the top layer of a digital map, its data comes from drive test data files, and the files of this layer are in the path: c:\GSM2000\normal  
Resource map layer: it includes digital map layer and cell base station layer, and is in the sub-path of c:\GSM2000\map . it is the main resource for our analysis data.

Digital map layer: it mainly includes mapping resource, such as area, block, grassland, mountain, public, street, town, water and island. You can add or delete any kind of these mapping resources as you like in map layer control 
Cell base station layer: it mainly includes cell and base station data, which come from cell established base. Its file name is (cell.Tab) and (base.Tab) respectively. When you open a map, the system will examine automatically and see whether GSM900 cell and cell are in the MAP path or not, and open GSM900 network resource or GSM1800 network resource.                 
3.2.1 Map configuration and opening

Map configuration is the main resource for our data analysis, it includes area maps, street maps and network resource, users can open map configuration dialogue box just by clicking map configuration in the preprocessing  main menu.

The contents of map configuration window are as they are following:

Area map configuration: in terms of large mapping area, it mainly includes some information about areas、mountains、water areas、 blocks、base stations and cell antennas, and so on. These mapping resources are required to open a map, so we choose the above items as default configuration:


Street map configuration: it mainly includes some information about roads, bridges, tunnels, public, large constructions, toll station and post office, users can choose as they need:

 Network resource configuration: it mainly includes GSM macro base station, GSM micro base station, DCS macro base station, etc. Users can choose the ones they need.

The above labels are the result of taking different requirement of different users into consideration, users can label other information as they need. For example, users could establish cell antennas and important areas labels in map control menu. See the details in 3.3.

3.2.2  open files

the steps of opening files

choose open maps in preprocess menu.
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choose open files in file menu, the chosen files are the result of data conversion, their extential name is *.TAB
Note: sometimes no information is displayed on the screen when you open a file map, this may be a result of too small map size. You can resume the information just like this following way:

　　　　　　
 Click right key of a mouse to choose view the whole map layer.

  

Choose street in the whole map layer item, press ok, then the entire map will display

 add map layer

After performing the above steps, if there is still some required information being not displayed in the map, you could add map layer in map layer control menu to get the information. The steps is as they are followed:

1 click right key of a mouse in an open map to choose map layer control

2 in the map control dialog box, choose add to enter add map layer dialog box 

3choose the item you need, and press add button

4in the map layer control dialog box press ok , then you have added a new map layer to the map

Note: if you want to view any one of the layers mentioned above, just operate above steps.

With locate center you can fast move and search test files that have been viewed 

In terms of the resources opened in the map, we can find their relevant position in the base station. The aim is to find the objection in the screen played just like 8 kilometers view. If you are not satisfied with the size of screen view, you can use zoom in and zoom out to adjust it.

 Save  files

when you open a map for second time, you may open the map layers that have been opened last time, but these map layers is not required this time. To avoid this trouble, it is necessary for users to save each map layer that has been opened every time. Just choose save workspace in file menu, then you can finish this saving. This kind of file will be saved in the path C:\GSM200\USER, and the extential name is *.Wor 
Note: what you have chosen is not save file, but save workspace.

3.2.3 map operation

In the ANT FOR GSM system, we can zoom in and zoom out a map with zoom in [image: image35.png]


and zoom out [image: image36.png]


button. Anther way is to click right key of a mouse, choose modify view, and a window as it is following will appear. In this window enter the value of view(window width), map scale and window center coordinate as you need. Furthermore, you could use[image: image37.png]


 shortcut key to move the view window as you like.

3.3 map layer operation

map layer control is to control the attribute of the map layer that has been opened in the resource map. Map layer control can let you add or delete map layers, and adjust the position of each displayed layers.

The function of each item in the map layer control dialogue box

Visible attribute: to see whether some layer in the control resource map has displayed. Sometimes you should disable it to close some map layers for more space used to analyze data. And sometimes you should activate it for more exporting information when you print.

Note: [image: image38.bmp]  represent you have chosen (visible attribute), [image: image39.bmp] represent you have chosen(invisible attribute)

Editable attribute: sometimes you need to label information on the map layer. For example, in the map layer, if you want to modify coverage area of equal RxLev and label some annotation, you must make this map layer editable. Every time only one map layer can you edit.

Optional Attribute: all kinds of operation can be implemented on any map layer selected by this button.

Labeling attribute: to display labeled information in an open map layer. That is to say, select labeling attribute of some layer, then labeled information of of this layer will be displayed, and the default value of this item is no display of labeling on some layer. For example, sometimes you just want to know the labeled information of street and cell, you should activate labeling attribute of only these two layers, and the labeled information of other layers will not displayed.  

Manual label: in order to label road layer clearly and make use of computer resource effectively, it is very useful for us to label only the objections that we concerned with. The way is to activate optional attribute of the layer you concerned with, and press label button and select your objection, then you will finish the labeling. If you have activate many map layers, all these layers will be labeled.  
automatic labeling content: when you label a map both in an automatic way and by hand, the labeled content will be decided according to data list name that is related to mapping objection. We often label each layer on the resource map, and through style and position, we decide the size, color, decoration and position of a labeling symbol to label a layer clearly. For example, if you want to label the value of Rxqual Sub and Rxlev Full clearly at the same time, in a way that these two parameters will not pile together, you can set the items as they are following : offset=11, style=Aa, character size=10, color=red, Outline, etc.

labeling skills: sometimes choose repeatable files and overlapped files under proper condition, viewable attribute and view option can help users display and print beautiful maps.

layer sort: the map layers in the map layer control dialogue box will be sorted, the bottom layer will be the last one to be displayed. You can use up or down of map layer sort in this dialogue box to change map layer order. For example, when the water layer covers the street layer or base station layer, you can solve this problem through layer sort.

Add and Delete: user can add or delete any layer

Display Attribute: It can be used if you want some layer to be displayed only in a designed downsizing level. For example, when you display ZhuHai area layer and ZhuHai city layer(just in a single map layer), we can set ZhuHai city layer will be displayed only in a window view of 5 kilometers.

decoration map layer: each map layer has a decoration layer, in ANT FOR GSM  system we call it user ID layer, and it becomes one of map layers once it is saved.

3.4 User layer

when you analyze data in ANT FOR GSM, we need to label problematic areas and describe them in a written form, or we need to print titles for some  thematic maps, user layer can let you implement the above operation. For example, you will represent cell coverage on the map, the steps is as it is followed:

choose open user layer in file menu

press polygons[image: image40.bmp] and protract coverage area, and finish it with double_clicking.

Select the line you have protracted, then press switch to area[image: image41.bmp], the polygon curve will become broken line.

Choose save user identification layer, the layer you have protracted will be saved.

You can edit in this coverage area , the steps is as it is followed:
Double_click the layer area, a dialogue box will pop up:

By using style, color and width, you can edit this coverage map layer area.

Use combile forms, you can get an entire cell coverage map layer.

Save it, then it will become a map layer.

Note: you should choose transparent background for this cell coverage map layer, and light color is best, then you can discriminate it with other map layers, and adjust layer order to clearly display the layer you want 

Operation steps for entering text

1 select open user  layer in file menu

2 press enter text, and enter your text

3 select save user layer, and the layer with the text will be saved

or you can choose decorate map layer, and select the layer on which you will edit, and press enter text.

Edit text:

1 select the text you will edit, double_click it and a dialogue box will pop up, then you can edit it

2 choose save user identification layer and save the text you have edit, then the map layer with this text is saved.

3.5 system files path arrrangement in GSM FOR ANT

	path name
	File content

	C:\GSM2000\
	

	MAP
	 Files of running resource 

	NORMAL
	 Files of measuring data 

	SCAN
	 Files of scanning & measuring

	MYSYMB
	Symbol base

	USER
	User identification files, files of  reporting measurement and files of downloading cell parameters 


3.6  Definition of all kinds of file in ANT FOR GSM 

	CELL.
	Cell resource base

	BASE.
	Base station resource base

	BASE_ADD.
	Station address resource base

	NCELL.
	Neighbor cell resource base

	SCAN.
	Scan data

	SWITCH.
	Muti_map management files

	CQT.
	Dial_up measurement


4 cell establishing base 

The prerequisite for ANT FOR GSM post processing data software is geographic digital maps and cell establishing base. In this chapter we will describe how to establish cell parameters base and how to modify it and search the parameters you want.

To establish cell parameter base: put base station parameters of GSM network and cell running parameters into a database to analyze measured data.

3 methods of establishing cell parameter base:

enter by hand

get the files from EXCEL form

automatically download cell parameters from OMC_R operation and maintenance center.(only for Ericsson MSC system)

Cell parameter classification:

cell hard parameters: include base station address, cell No., antenna direction, antenna height, antenna type, antenna transmitting power and antenna angle of leaning down, cell soft parameters: include parameters that can be modified in MSC, such as cell No., BSIC, ARFCN, broadcast control channel(BCCH), traffic channel(TCH), etc. 
Cell parameter base is in the path C:/GSM2000/MAP, its file name is (Cell.xls),  when you open a map, ANT FOR GSM system will search cell base files and base station base files automatically in the path C:/GSM2000/MAP, and will label the location, name, cell direction, BCCH or TCH of each cell on the map.

4.1.1manual cell base

manual cell base : you will establish a cell parameter base by hand, the steps are as they are followed:

  in preprocess menu, choose cell design data, enter password, a dialogue box will pop up: 


The description of the cell parameters mentioned above is as it is followed:

Table 3

	LON
	longitude
	Hex is required
	DCHNO
	TCH 
	

	LAT
	latitude
	Hex is required
	Direction 
	The polarization direction of  antennas
	Maximum polarization angle of antennas

	CELL No
	Cell number
	The base will produce a corresponding cell list when you enter for the first time
	Declination angle
	The declination angle of antenna
	

	Cell name
	Cell name
	
	H_bearing
	The level polarization angle of antennas
	

	Base No.
	The base station No.
	
	BTS_max
	Maximum transmitting power of base station
	

	CI
	Cell identity
	Hex is required
	Rxlev_min
	The minimal access  level
	

	LAC
	Location area code
	Hex is required
	Ncell
	Neighbor cell name
	

	BSIC
	Base transceiver station identity code
	
	time
	Modified time
	

	BCCH
	Broadcast control channel
	
	ARFCN_BCCH
	Absolute radio frequency channel number_BCCH
	


The steps of establishing a cell base:

1 enter: users enter associated parameters of their own base station

2 press add station when you finish entering one record.

3 press generate when all records are entered, then a cell parameter

 base is generated

4 save the cell parameter base in the path C:/GSM2000/MAP.

NOTE: some section of cells in ANT FOR GSM has inheritance, that is to say, users just need to enter the first cell parameters of each base station in the cell parameter forms designed by ANT FOR GSM, then other cell parameters will be entered automatically. 

4.1.2  import files from EXCEL forms

 import files from EXCEL forms,which include information about cell name and all kinds of parameters

operation steps:

1 save an EXCEL file in user path (or other path is ok)in EXCEL5.0/95 format.

2 choose cell design database in preprocess menu, network resource management dialogue box will pop up.

3 press import，then a window will pop up as it is followed:
import the EXCEL file from the path where the file is saved, press open, a window as it is followed will pop up:

As the window instructs, drag the fields in the EXCEL form to their associated parameter name item, for example, Field C in the excel form is associated with CI, drag C to CI, and choose associated lon/lat format, press OK, the parameter will be entered automatically.

 the result is as it is followed: 


Note: 1 if disordered characters appear after conversion, save the EXCEL file in EXCEL97 format, and implement the conversion again.

2 you can combine EXCEL fields with operators as you need, for example, C+D field means the value of field C +the value o f field D.

3 the EXCEL form must be in a single line or single column form, complicate form is not allowed to convert, and the order of lines or columns does not matter. If the format is not correct, please modify your EXCEL format, then implement the conversion.

4 please choose correct lon./lat. format, otherwise the EXCEL file is not allowed to convert.

4.1.3 to download cell parameters:
The way of downloading cell parameters from mobile service switching center is very easy and accurate, but it is just for ERISSON users, the operation step is as it is followed:

enter all base station names and all cell identity(CI) in cell designed data menu, then cell soft parameter index has been basically entered.

Download cell parameters through OMC_R of MSC, and save them in some path.

In cell design data menu, press download, a window will pop up.
Select the file you are to convert, click open, and ANT FOR GSM system will switch the open file to cell parameter base file, then choose one of the 3 listed files in this window, cell data base update will begin.

Note: after finishing CELL AND NCELL establishing base, you should save cell files and base files separately with extential name cell.* and base.* respectively, in case you may delete some base files because of your incaution. 

Appendix 1: to download data from ERISSON service switching center:

Password of downloading cell base: rldep, rlcpp, rlcfp

BSC1CDD1.LOG

RLDEP: CELL=ALL;

RLDEP:CELL=ALL, EXT

RLCPP: CELL=ALL, EXT

RLCFP:CELL=ALL;

RLCFP:CELL=ALL,EXT

Password of downloading NCELL base: rlnrp

RLNRP.LOG

RLNRP:CELL=ALL

Text files downloaded from MSC are saved in the path C:GSM2000\user, and be used when you need them.

4.2 To modify cell base

you can modify an established cell base by the following way:

To modify in a cell base

  modify the value of each field in a cell base, then press generate , the system will save the result automatically

2 to modify in MSC

 To download the latest cell resource from OMC_R of MSC, the cell base will be updated automatically after conversion.

3 to modify in EXCEL forms

 if you have made some modification in EXCEL form, just import this EXCEL file again, a new cell base will be generated.

To modify in an open map  
operation steps:

1 open a map, activate the cell or base station you are to modify with (information) button.

Note: when the cursor become (+), click the cell or antenna you are to modify, and it will be activated.

4.2 cell base export  

  cell base export is to export an established cell base to an EXCEL form.
Operation steps:

choose cell design data in preprocess menu

choose export in cell design dialogue box

the system will export the content of cell base to EXCEL form, and save in the user catalogue

4.4.  function of tool buttons

add station: to add a new base station in a cell base

add cell: to add a new cell

delete: to delete all base station or some cell in a base station(the cell is optional)

sort: to sort a cell list according to some parameter value

 statisticss:  to make  statisticss about the whole system 

parameters.

Change network: to switch between GSM900 and DCS1800

Download: for ERISSON system, you can download associated updated files and established cell base directly from MSC.

generate: you can save the result of modification with this button.

Upgrade: to upgrade the cell base of low version 

4.5 Search function

ANT FOR GSM can provide you with a perfect search tool by which you can search all kinds of parameters (such as BCCH, THC,etc.) under different situation, its main function is as it is followed:

Search/ traffic/ window/resource/help

Cell search according to ARFCN

Cell search according to CI

Cell search according to CI

Cell search according to Bs No.

Cell search according to LAC

Co_channel group cell search

Adj_channel group cell search

Same BSIC cell search

Same LAC base station search

Same ARFCN & same BSIC search

Co_channel cluster view

same LAC view

Neighbor cell definition check

Idle ARFCN search

BS address display

4.5.1 to search on a map

ANT FOR GSM can let you search directly on a map, and the result will be displayed directly on the map, that makes easy for you to view.

Operation steps: 
Select the antenna of some base station 

Click Co_channel search[image: image42.bmp] on the toolbar, a dialogue box as it is followed will pop up:

enter the channel type you are to search , press OK , then the search starts

those found points are connected by red lines as the following map displays:


          同频查找结果显示
You can implement Adj_channel [image: image43.png]


and neighbor cells
[image: image44.wmf] search by the same method.

Note: you need to clear old search result when you finish some kind of research and search a new one, just click the right key of a mouse, and choose clear ornament map layer, then you can clear the old one.

4.5.2 network parameter search tool

choose corresponding search order in search menu, and an associated view window of displaying search result will pop up.

1 to search cells according to ARFCH.

To choose cell search by ARFCH in search menu, the following dialogue box will pop up:

1  To search Co_channel cells according to ARFCN
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2  to search cells according to CI(decimal is required)

3  to search cells according to BSIC( octal is required)

4  to search cells according to BASE_NO

5  To search cells according to LAC(decimal is required)
4.5.3 cell parameter combined search

Co_channel cell search: to search the cell that has the same ARFCN as the selected cell.

Operation steps:

Choose co_channel group cell search in search menu, a following dialogue box will pop up:

Choose the base station in cell selected base, and choose the cell you are to search, then select the channe type ( CCH or TCH ).

Press ok, then the system will start to search.

Adj_ channel cell group search: to search the cells that has Adj_channel to selected cell

same BSIC cell search: to search the cells that has the same BSIC as the selected cell

same LAC cell search: to search the cells that has the same LAC

Same ARFCN & same BSIC search: to search the cells that has the same ARFCN & BSIC as the selected cell.



4.5.4 neighbor cell check

neighbor cell design rules:

neighbor cells define the others mutually, for example, if cell A is defined as Ncell by cell B, cell B should be defined as Ncell by cell A, too. only by this way can assure these two cells implement handover mutually.

Serious blocked cell should be defined as Ncell and deleted.

Co_channel and Adj_channel are not allowed in the same cell.

Co_channel and Adj_channel are not allowed in the neighbor cell.

Neighbor cell check 

Operation steps:

Choose neighbor cell check in search menu
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Prompt users to choose cells they are to check, and press OK.

The system will display the check result automatically.  
4.5.5 idle ARFCN search

idle ARFCN SEARCH is the ARFCN which has not been used both in TCH and CCH. We can arrange TCH and CCH reasonably through idle ARFCN.

Operation steps:

open a map, and drag a circle that represent the scope within which you are searching. 

choose idle ARFCN search in search menu

the data list that will pop up is the ARFCN that has not been used in this area.

5 data conversion and resource management

ANT FOR GSM is a post_procession & analysis software that deals with Um interface downlink measured data of GSM, it can analyze the drive test data and scanning data collected by ANTpilot, and data collected by TEMS. But before analysis, we need to convert these data formats to a particular one that can be accepted and processed by ANT FOR GSM.

5.1data conversion

Data conversion includes call analysis data conversion and scanner data conversion. Different original data format require different functional module to convert. The original data files with extential name (*.ANT) should be converted in call analysis functional module, and the files with extential name (*.SCN) in scanning analysis functional module.

Operation steps:

1 click preprocess menu

2 choose data conversion item, then choose the data format you are to convert in the Sub_menu.
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3 choose ANT pilot 

4 choose the file you are to convert(you can choose one or more files at the same time), then double_click it or press open, a following window will display.

Two choice items:

Smooth processing of mapping point: to insert the data of some areas that has not GPS signal in the middle of the converted data, and do a complete processing in advance for measured data file with extential name (*.TXT) or (*.ANT). this processing includes format conversion of each frame message data, adding point for different value among mapping points, smooth processing and establishing mapping database.

Features of this processing: the measured data for this processing is the signal frame number that the test mobile actually receive, and also the complete record of downlink and uplink communication of Um interface during measurement. But the file is relatively bulky, the processing takes a long time.

Applied for: view and analysis for layer 3 in network optimization project, and message event statistics generation.

Geographic point filter processing: in terms of traffic jam during measurement, we may do some repeated records of some point, in order to avoid repeated processing , we need mapping point filter processing to abstract frame data, data format conversion and mapping database of the first point among those points, which have same Lon./Lat. as the first points

Features of this processing: at a high speed to do this processing, but is just useful for those users who want to know network quality, and concern with wireless parameters (such as RXLEV and RXQUAL)but not message information.

Applied for: wireless environment quality research for network optimization project, full network Rxlev and bit error allocation map, wireless parameter allocation statistics

5 when you have chosen one of the conversion methods, press ok, document management window will pop up. When measured report of document management has been generated, ANT FOR GSM system will add the file content selected by users to the report. It is easy for users to manage documents. Pressing cancel, users can escape this operation .  
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6 When you choose document management, press ok, ANT FOR GSM will start to convert data, and a window that can display the rate of conversion will pop up. When conversion is finishd, the files will be saved in the path NORMAL. The converted data is arranged in 4 kinds of files, with extential name*.DBF, *. ID, *. MAP and *.TAB respectively.

Note:  name of the file processed by filter same Lon. & Lat. often has a postfix F, for example, when file 0318_1.ANT is converted, its name become 0318_1F.tab.

5.2 file operation

In file menu, you can implement all kinds of operaton for files, the details is as it is followed:

1 open files

choose open files in file menu, 

choose the data files or map files(*.tab) you are to open

choose one or more files, then press open, and these selected files will be opened together in the same map window.    

Black lines in the map represent the test data file that has been opened.

Close file: close currently displayed measured data layer and map layer.

Close all: choose this item when you finish an analysis assignment and start a new one, or when there is something wrong with the system.

Save file: users can save middle_analyzed files with this item generated by ANT FOR GSM.

Open user identification layer: to open a map layer on which users can add information 

Save user identification layer: to save a map layer that has attained some information.

combine files: to combine many files that have the same structure into a new one.

Save as: to save a combined file.

Note: you need to open the map before you open a file, if you can not see the file, this may because the file was not be added to map layer control. Just press add in the left bottom of the window, add the opened file to map layer control.

5.2.1operation of combining files 

combine files: this means we will combine the forms that have the same structure. For example: we can combine GuangZhou cell data map layer and DongGuan cell data layer into a section of base station cell data map layer of highway from GuangZhou to DongGuan. And we can also combine many files of measured data collected by drive test into a large file.

Operation steps:

click file menu, and choose combine file.

the following window will pop up, choose the files you are to combine.

combine these selected files into a new one, or add these merged files to an existing file, just enter the aim file name in the file item. 

 Note: 1 selected files that will be combined do not include aim file, for example (see the above window), you can not select _0820_ 1f as one of files you are to combine.

       2 you’d better save the combined file as a new name.

5.3 save workspace

WORKSPACE in ANT FOR GSM means operation course for a serial of maps and measured files. It is not necessary for us to open the former map layers when we print the latest map layer. every time system is closed, save workspace can save operation course , so we do not need to open former map layers one by one when we print the latest map layer.

5.4 window operation

Open window menu, there are following functions:

protract again: complicate maps will not be displayed completely because of insufficient memory and too many deposit fragments, we can recover the maps through protract again. 

Connected mode: to arrange open windows in a connected mode.

Stretched mode: to arrange open windows in a stretched mode.

Arrange icons: to display map operation. 

5.5 resource data conversion

resource data includes all kinds of map data and base station cell data, and it can be used mutually by these maps or cells.

The resource data we often use is in the path C:\GSM2000\MAP, so we need to copy resource data in the common path C:\GSM2000\MAP for muti_resource data handover and application. For the first handover, ANT FOR GSM will automatically establish a sub_path of C:GSM2000\MAP\MAP  to save its data. A safer method is to establish a new path(such as MAP\ZHMAP) by yourself and copy the data of sub_path C:\GSM2000\MAP in the new path, in case you may delete these data for your incaution and have to establish a new database.

5.5.1Map & BTS changer

Open resource menu, choose resource Map & BTS changer , the following window will pop up, choose complete handover or change base station, then press ok, within several seconds the map you will open is a new resource map layer.

Note: resource handover can be either complete handover of both map data and base station cell data or handover of base station cell antenna data. 

5.5.3 Map & BTS information setting

For resource data definition, first we should establish resource data of other city ( the method of establishing is as same as that of database establishment), and copy the established resource data in our own sub_path.(see the following window, the sub_path is MAP\SHMAP), then choose resource definition in resource menu. In the resource definition window , first press add key at the left bottom of this window, then enter resource name and path, now you have finish defining resource successfully. You can add resource data of many cities and areas to the resource definition list.

6 mapping view

This chapter will introduce the fundmental function of ANT FOR GSM. Through mapping viewing, analyzing fundmental parameters of wireless network and combining cell parameter base and geographic environment, we can find network problems and solve them. Fundmental parameters include FULL/SUB RXLEV and RXQUAL, ARFCN, BSIC of serving cell and neighbor cell , measured parameters and lay 3 message information of GSM network , etc.

 6.1 description of serving cell measured parameters

  parameters of serving cell

Rxlev SUB: to describe Rxlev change when measured data are transmitted discontinuouly.(DTX=1)  

Rxlev SUB: to describe BER change when measured data are transmitted discontinuouly.(DTX=1)    

ARFCN: to describe the change of BCCH and SDCCH/TCH)

CI: to describe the allocation of wireless cells

RxLev FULL: to describe the change trend of Rxlev

RxQual FULL: to describe the change trend of BER.

Tx_Power: to describe the power fading change of measured mobile.

Timing_advance: to describe timing advance of TDMA communication.


Note: For the cells that the data is transmitted continuously, the value of Rxlev Full is basically equal to that of RxQual Full, and the value of Rxlev Sub is basically equal to that of RxQual Sub, because the value of Rxlev and Rxqual is the statistics average value of 8 timeslots.

6.1.1 RxLev

RxLev here means peak value power, its value can be labeled with MSC unit(0-63), and also be calculated by unit dBm, the conversion relationship between these two units is: the value of dBm is the value of (0-63) - 110. For example, the RxLev described by MSC unit is 50, while its value described by dBm unit is 50- 110= -65dBm, the following chart describe RxLev Sub statistics distribution chart of serving cell, the number in the last bracket is the measured times.

Operation steps: choose current cell parameters in the value of chart 1, then choose RxLev_Sub, the observed result is as it is following:
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Annotation of each number in this map

Red symbol means: 0 point, the field strength is from 0 to 15(-110d ~ -95dBm), accout

Blue symbol mesns: 318 points, the field strength is from 15 to 25(-95 ~ -85dBm), account for 16.35 percent

Purpel symbol means: 620 points, the field strength is from 25 to 35(-85 ~ -75dBm), account for 31.88 percent.

Green symbol means:1007 points, the field strength is above 35(more than -75dBm), account for 51.77 percent.

Note: the point number of the last column in the above chart is the point number of actual sample.

  6.1.2 Bit error rate definition(BER)

Bit error will appear during the transmission of digital communication radio link,we represent it with bit error rate. It can reflect the wireless environment quality of network, and is classified with 8 grades, from grade 0 to grade 8, associated bit error rate of each grade is as they are following:

grade                            associate BER

0
BER<0.2%

1
0.2%<BER<0.4%

2
0.4%<BER<0.8%

3
0.8%<BER<1.6%

4
1.6%<BER<3.2%

5
3.2%<BER<6.4%

6
6.4%<BER<12.8%

7
12.8<BER

Operation steps:

Choose current cell parameters in the menu of chart 1, then choose RxQualSub), observed result is as it is following:

Annotation: for example, 196 in the first line means there are 196 points(data) among all points, their BER grade is 7, account for 32.34 percent. The same way of annotating is to the rest of lines.       

 6.1.3 Absolute Radio Frequency Channel Number(ARFCN)

When we describe ARFCN, one of the carrier frequencies should be chosen: BCCH or SDCCH/TCH, and one of the analyzing methods, through  thematic map or by labeling ARFCN that reflects the measured track. When no call, we should choose BCCH , while during calling, SDDCH/TCH is what we should choose.

 Operation Steps:

choose ARFCN in the serving cell parameters menu, ARFCN analysis window will pop up:


2 After you have selected parameters, analyzing method and service network you want, press OK, a statistics result chart will pop up: 

Annotation: for the first line, it means there are 28 points(data) that have chosen TCH of 92 as

 their carrier frequency. The same way of explaining is to the other lines

Note: For the first column of this chart, different color represent different ARFCN value.

6.1.4 Cell Identity Code(CI)

The mapping description of CI provides information about the occupation and 

distribution of serving cell during test.

Operation steps:

1 choose CI in serving cell parameter menu, file choice window will pop up:

2 choose the files, then press ok, an associated statistics result chart will pop up:

there are 916 points that have chosen CI of 272 as their cell, this cell is called ZhiDi 2. The same  way of explaination is to the rest of the lines.

Note: the first line means symbols of different color represent different cells.

6.1.5 Mobile Transmission Power(TX- power)

Mapping description of mobile transmission in the current location

6.1.6 Timing Advance (TA)

TA is a parameter that assures the synchronization of GSM digital communication information, its value represent the transmission space between MS and BS, furthermore, by combining electronic map, it can reflect the rationality of cell antenna coverage, multi_path fading and island effect. The range of TA is 0<TA<63, one TA is equal to 500 meters.

Note: TA appear only in the measured data of TCH, otherwise it is set vacancy 

6.2 Radio Link Loss

Radio Link Loss is a standard that describes whether the message layer can succeed to decode the information of SACCH.

Choose radio link Loss statistics in view menu, the statistics is as it is

following:


Annotation: there are 6 points, their radio link loss is from 1% to 5%, and 9 points, their radio link loss is from 10% to 15%

6.3 Hopping Frequency Status View

In order to improve the resistance of fading and interference, hopping frequency function has been developed in many high traffic areas. Through ANT FOR GSM, we can view hopping frequency area of some city and two main parameters: MAIO(mobile allocation index offset) and HSN(hopping sequence number). Furthermore, through hopping algorithm in the appendix and HANDOVER COMMAND in the message report of layer 3, we can know the ARFCN of hopping frequency. In general, the same HSN and different MAIO in the TCH prevent channels in the same cell from mutual interference. Different HSN should be used by the distance cells that use the same ARFCN. 

6.4 label parameters

Through label parameter menu, ANT FOR GSM allows users to label parameters they want for measured data on a map, furthermore, dual label is one of special function of ANT FOR GSM, that means you can label two different parameters simultaneously. For example, you can label BCCH and CI for a serving cell at the same time, and only by labeling BCCH and CI can you decide which serving cell of the point is.

1 Choose parameter label in view menu, a following window will pop up:

                        [image: image50.png]



2 Press OK after you choose the file you need, a following window will pop up.
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3 Select the 2 parameters you want to label, and choose label location, up & down means you will label the 2 parameters up and down separately, and left & right means they will be labeled left and right separately.

4 Press OK , the result is as it is following:

5 dual label view map( CI is up, and BCCH is down) 

6.5 Data Statistics Chart

After users select a range of measured data on the map with (radius selection [image: image52.png]


  ),  they can make statistics for all kinds of parameters of these data. The statistics range(X_coordinate) unit can be time or serving cell, ANT FOR GSM will create a statistics chart automatically. The operation steps is as it is following :

1 choose the range you are to view with radius select[image: image53.png]



choose data statistics chart in view menu.


choose the parameters you want to view , press OK, the statistics is as it is following:


6.6 Data Replay

If you have not participated in the test, while you want to know the real_time status of the whole measurement or make analysis for some point, you can choose data replay function, it can replay geographic information of any point.

Data replay illustration 

Note: Because the data processing of this function is very complicate, in view menu, please find the mapping point you are interested in, then use data replay.

6.7 GSM900 & GSM1800 Network Handover View

For the network compatible to both GSM900M and DSC1800M, through mapping position view to the mutual handover between GSM and DCS, we can observe the handover status and ARFCN, moreover analyze the rationality of the handover.
6.8 Map Layer Data Browse

Choose Map Layer Data Browse in view menu, and open the data base of measurement files(. TAB), which includes measurement data files, GSM map and database files of cell base station layer), then just click the data you are concerned with, an associated object will displayed in the map

 7  Analyzing Function Description

Analyzing function in ANT FOR GSM can provide you with some practical comprehensive analyzing method, it is a powerful tool to make qualitative and orientated analysis of interference resource and trend during calling measurement in GSM network. But ANTplus can analyze interference resource just through the data collected by dialing measurement of uplink and downlink drive test, so for the interference that comes from non_network、idle channel or Ncell channel that has not been defined as Ncell, ANTplus can analyze it just through mapping allocation of cell ARFCN and operator’s experience. Fortunately, the  thematic analyzing function of ANT FOR GSM include: coverage analysis, interference analysis, neighbor cell analysis, handover analysis, message analysis and GSM900 & GSM1800 network analysis.

Interference classification

	Interference resource
	Interference reason
	ANT analyzing method

	1 operator network interference
	C/I is out of control because of   repeated use of GSM network ARFCN   
	

	BCCH--BCCH
	Some of data is defined as Ncell
	To confirm cell signal  coverage or search interference of BCCH for Ncell

	Interference among BCCH
	Plan of reused ARFCN or antenna installation 
	To search the interference reason through mapping cell and bit error allocation of drive test.

	BCCH<--TCH
	Plan of reused ARFCN or antenna installation
	Locating search of TCH and Ncell interference

	TCH- TCH
	Plan of reused ARFCN
	To search interference through ARFCN plan

	2 non operator network interference
	
	

	Non operator network interference
	Be interfered by operators of the same ARFCN.
	Through Scanner analysis function and judging BSIC attribute

	Invalid radio interference
	Non operator network fixed or chance ARFCN interference
	ANT FOR GSM can find interfered section, and do further research with frequency spectrum equipment.


7.1
Coverage Analysis

Through measured data, ANT FOR GSM can analyze and evaluate actual cell coverage. Users can select some cell and view its coverage range, and evaluate it through serving/neighbor cell RxLev.

7.1.1 Selected cell TCH & BCCH coverage

Selected cell TCH & BCCH coverage analysis means we view coverage status of serving cell or neighbor cell that has selected certain BCCH.I  

Operation steps:

Choose coverage analysis in analysis menu, and choose cell coverage display, then choose selected cell TCH and BCCH coverage.
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choose the data file, press OK.

Choose base station, cell, and condition choice in the following window of deciding cell coverage scope, then press OK

The system starts to analyze, the result is as it is following:

The system starts to analyze.

Annotation: withwin the selected cell, there is 0 point whose RxLev is from -110 to -95dBm.
There is 0 point whose RxLev is from -95 to -85dBm

There is 146 points whose RxLev is from -85 to -75dBm

There is 0 point whose RxLev is more than -75dBm

7.1.2 Network Resource Poor Coverage Area

Those points that is beyond RxLev threshhold selected by users is called poor coverage point. Users can define RxLev threshhold of serving/neighbor cell by themselves, if the RxLev of both serving and neighbor cells is beyond threshhold, there are some problems for the coverage. You can adjust some relevant parameters through network optimization to exterminate poor coverage area.

Operation steps:

Choose coverage analysis in analysis menu, then choose network resource poor coverage , a dialogue box will pop up:


Choose the file you need, press ok, a dialogue box will pop up.

  

Enter the threshholds of serving cell and neighbor cell, press ok

Choose network threshhold in the data choice dialogue box, the system will scan the measured data automatically and represent the poor coverage area of a selected data in the map with special symbols.

7.1.3 Cell Coverage Area display

Cell coverage here means the actual signal coverage of cell antennas that attained from measured data collected from city drive test, it includes consecutive RxLev coverage of serving cell and neighbor cell that is not effected by handover. Large icons in ANTplus represent service coverage, and the little ones represent handover band coverage. Too large handover band coverage area will interfere other reusable cell, so controlling cell transmitting power is an effective method to reduce interference.

Note1: Too large handover coverage will generate interference to other cells.

       From the map, we can evaluate the resistance ability of cells to side lobe and back signal

Note2: Coverage does not include own cell coverage that is received by other cells that has not been defined as Ncell.

7.1.4 The Best Serving Cell Coverage 

There are some measured points whose Rxlev is higher than -70dBm, the scope of these points is called the best serving cell coverage. ANT FOR GSM will scan all the data in the database and label those measured points that are within the selected threshhold, just choose the file you are to view and press OK.
7.1.5 The second best serving cell coverage

There are some measured points whose Rxlev is higher than -83dBMm and lower than -70dBm, and the scope of these points is called the the second best coverage, this definition is relative to the best coverage.

The coverage view of the  second best serving cell, bule points in the map represent the  second best serving cell coverage. 

7.1.6 Coverage Display of GSM900 and GSM1800 Network

ANTplus can label the coverage of GSM900 &GSM1800 network according to measured data.

7.17 Coverage Display of of own and external network 

When dual_mobile measurement system measures the networks of two different GSM provider at the same time, such as China Mobile and Unicom, ANTplus can label the coverage of different network on the map according to measured data.

7.1.8 Coverage Rationality Analysis

Users can analyze the network coverage distance and judge whether the current coverage is reasonable through TA.

7.2   Interference Analysis

ANT FOR GSM can analyze the Co/Adj interference, collision, uplink interference and Co/Adj interference within selected scope of serving cell caused by neighbor cell. And Co/Adjj interference can be searched through combining map resource of base station, furthermore, in terms of the sector with high bit error rate, we can analyze it through searching Co/Adj_channel. The details is as it is following:

7.2.1 Co/Adj_channel collision

Basing on the log data, ANT FOR GSM can analyze Co/&Adj channel collision and interference of BCCH and TCH of serving cell caused by neighbor cells. We describe this function from these following respects:

 Serving Cell Collision of TCH caused by NCELL

 Interference of TCH caused by NCELL means the downlink interference of TCH and SDCCH caused by BCCH in cellular network during test. In downlink we can just view the interference of measured TCH/SDCCH caused by neighbor cell BCCH, but the interference that comes from the other BCCH that has not been defined as neighbor BCCH still exists. We can create a  thematic map for Co/Adj channel collision of TCH caused by NCELL through existing sector of collision of Co/Adj_channel from downlink measured data.

Co_channel collision will be produced with the increasing times of channel being reused. When this menu is chosen, Ncell carrier frequency and associated RxLev will be scanned automatically, then all Co_channels、 the points that can be decoded or not be decoded and C/I will be filtered out and labeled with different symbols. Typical GSM Co_channel C/I is 9dBm. ANTplus will label the sector of Co_channel collision with  thematic map.

Annotation: the method of deciding Co_channel collision: Co_channel collision of control channel will be generated provided that the same carrier frequency as the ARFCN of serving cell exists in any one of 6 Ncell. But when you discriminate inside and outside traffic distribution by Y/UNDERLAY, Co_channel exists because common control channel is being used, and Co_channel collision depends on the change of BER.

Adj_ channel collision: there are many Adj_channel collisions during actual running of GSM network. We can control the degree of interference through evaluating Adj_channel C/I. Because of the complication of refraction and reflection of city construction, we can control the interference effectively through actual measurement and partial adjustment. When the menu is chosen, Ncell ARFCM and assoicated RxLev will be scanned, all Adj_channel C/I will be filter out and labeled with special symbols. Typical GSM Adj_channel C/I is 4dBm.

Collision of BCCH caused by Ncell

The collision of BCCH caused by NCELL means Co/Adj_channel collision of serving cell BCCH caused by neighbor cell BCCH. When it happens, mutual interference of BCCH will appear and decoding of message channel will fail, because there are different base stations at the same location that are occupied by more than 2 mobiles. The existance of his kind of interference is proved by the ANT measured data.

7.2.2 Statistics of Uplink Interference

For the measured point whose RxLev of serving cell is very high and whose mobile transmits at the highest power, there must be uplink interference that force the mobile to improve its transmission power, ANTplus can label these interference points on the map automatically.  Some scattered points are caused by handover, and if there is a consecutive sector of points, there must exist uplink interference.

The green points on the map is uplink interference points

7.2.3 Co/Adj_Channel Search In the Selected Range

ANTplus can search the Co/Adj_channel serving cell of some carrier frequency in the selected measured range. That is to say, if the interference(BER) of some serving cell carrier frequency is very severe, we will search its Co/Adj_channel serving cell, and judge whether the serving cell is interfered by this Co/Adj_channel serving cell provided that it exists. The operation is as it is following:

1 Choose the scope you are to measure on the map with radius choice.

2 In analysis menu choose Selected Range Co/Adj_channel search, a following window will pop up, the system will abstract the BCCH within selected serving cell, we can choose one of the carrier frequency to analyze. For example, we choose carrier frequency 38 of the first cell in the base station of ZhongKe technological center, then we can observe whether there is Co/Adj_channel serving cell.


3
Press ok, the system will search and display the result automatically.

The Co/Adj_channel search result of ARFCN

Annotation: the second cell of HuaZiShi base station (it is labeled with pentagon stars)is the Co_channel serving cell of the first cell of Technological center base station. The coverage area of HuaZiShi 2 is labeled. And if there is some overlap caused by HuaZiShi in Technic Center 1 , Co_channel interference is proven.
7.2.4 Real_Time C/A of Adj_Channel 

When dual_mobile is used in measurement, and one of them is used in calling measurement, the other is used in scanning measurement, then C/A can be calculated. When +/-1 cell is scanned, C/A is less than -9dBm, and interference appear in +/-1 cell

When Adj_channel interference exists, too high BER or too low RxLev will appear.

7.2.5 Statistics of ARFCN Adjustment

When dual_mobile is used in measurement, ANT FOR GSM will label those points(data) whose C/A is less than -9dBm and make some adjustment for the Adj_channel interference, because these points represent Adj_channel interference. 

7.3 Neighbor Cell Analysis
The problems that the neighbor cells bring out are common in GSM network, such as error neighbor cell, neglected neighbor cell, the incomplete definition of neighbor cell parameters, etc. ANT FOR GSM provides some useful analyzing tool to do  thematic analysis.

7.3.1 The Statistics of Neighbor Cell Rationality

ANT FOR GSM can make the statistics of the definition of neighbor cell through log data, and work out the degree of decoding, average RxLev and the sequence from the best neighbor cell to the worst one through the 6 neighbor cell of these measured data. For ARFCN defined by neighbor cell, we can get it from SYSTEM INFORMATION TYPE 5 of layer 3 message. 

7.3.2 The Allocation of Valid Neighbor Cell

The definition of neighbor cell is a key for handover among cells in GSM network. The parameters of GSM should comply with or more optimized than those of NCELL. The allocation of valid neighbor cell parameters has been designed to find the current status of neighbor cell during downlink wireless measurement. Neglected neighbor cell and mistaken parameters of neighbor cell can be reflected during the description of wireless network downlink measurement.

Basing on the measured report, we can distinguish valid neighbor cell whose carrier frequency and color code can be measured and invalid neighbor cell whose carrirer frequency can be measured but color code can not be decided. If there is not valid neighbor cell in some sector, it must be a failure to implement a handover request.
7.3.3 Solitary Island Effect Search

Solitary island effect is a phenomenon that a mobile goes away from the serving cell and be handovered back to the cell again. We call this excellent serving cell solitary island of the serving cell carrier frequency. Dropped call will appear when a mobile contermarch the current serving cell, because the solitary island is out of the service scope of the carrier frequency and the mobile is not able to be handovered to the neighbor cell that the serving has defined. That the base station, construction, and glass screen are too high is the reason for the solitary island.

ANT FOR GSM has designed the tool to find, locate and evaluate solitary island from the measured data. Since we know the expected coverage of each cell, it is easy for us to find many solitary islands on the city street, the farther the solitary is away from the serving cell, the more dropped calls will appear.

Since the ARFCN of the same cell is not consecutive, we can find solitary island through ARFCN mapping view. The area that is out of the cell expected service range is solitary island. The operation step：choose cell antenna，the antenna is lightened, then choose solitary effect point view.

If the expected coverage area of a cell is 1 kilometer, the excellent service area out of 1 kilometer is solitary island. The following is a solitary island analysis map of some city, the cell coverage area is 1 kilometer, choose TA beyond 2, we can label RxQual(full or sub)when the BER is lower than 3 and evaluate the quality trend on the map
To solve solitary island problem

1 To adjust the declination angle or transmission power of the cell antenna that has solitary island.

2 To adjust the handover level that is required to handover 

3 To define the solitary island as a neighbor cell of the serving cell, let the solitary island be an aided solitary island.

4 To use the handover system of TA being limited.

We can find the relationship between TA and RxQual with the changing time, and work out the strength and trending of the solitary island.

7.4
Handover Analysis

ANT FOR GSM can analyze the realtime handover during measurement, and find out the address and reason of handover success, failure and PingPong handover. Users can judge whether the handover is normal by the way of analyzing parameter improvement that handover brings and working out the distance between the original cell and aimed cell. Handover problems are common, users can find out the address and reason for No handover request and handover failure through mapping view and analyzing calling handover data report.

7.4.1 Handover Effect
Choose this item, the system will display the parameter change that handover brings, click each handover event in the handover event list, you can view the parameters before and after the handover separately, and the specific handover address.  

ANT FOR GSM can display the mapping points at which a mobile has the most transmission power and whose neighbor cell RxLevs are higher than those of serving cell , and these points are the points that should have implemented handover, that is to say, they have no handover request. The threshhold of the handover can be modified basing on actual network condition. The default threshhold is as it is following:

	Neighbor cell
	Serving cell
	Threshhold

	900
	900
	5dBm

	900
	1800
	5dBm

	1800
	1800
	5dBm

	1800
	900
	30dBm


The light red point is the point whose RxLev of neighbor cell is higher than that of serving cell and beyond threshhold. 

7.4.2 Handover Statistics

This function is to make statistics of all handover type automatically, original BCCH, aim BCCH and the distance between handover cells. We can judge the rationality of handover through handover distance. If the handover fails, ANT FOR GSM will point out the aim cell of attempting handover.

7.5
Message Analysis

Parameters of Lay 3 of downline is message information of GSM network, the geographic description of this layer make the event course clear, and help operators a lot.

Mapping description of main message:

	
	

	CONNECT
	Includes CONNECT& DISCONNECT

	RELEASE
	Includes RELEASE& RELEASE ACCOMPLISHMENT

	CHANNEL RELEASE
	

	HANDOVER
	Includes HANDOVER& COMPLETE, ACCESS, COMMAND

	LOCATION UPDATE
	FAILURE

	IDEL
	Includes LOCATION UPDATE, ACCEPT, REJECT and REQUEST

	COMMAND
	Includes ASSIGNMENT COMMAND, COMPLETE, FAILURE


7.5.1Mapping Description of Message
ANT FOR GSM will display the message that users have chosen. This menu includes main message description, mapping description of other messages and message layer replay. Main message description is to view some common message; and mapping description of other messages is to view the rest message of 3 layers; message layer replay is to replay the 3 layers of measured data basing on the time.

(1) the choice of main message

Users can choose many messages to view at the same time.

For example: Through viewing allocation map of handover event, we can analyze Ping_Pong handover area in the GSM network, the area of handover failure and the problem whether handover band comply with the plan.

(2) Description of Other Messages

there are 73 messages of downlink and uplink, users can choose the one they need. The following are some useful messages in the radio resource management information of layer 3.

HANDOVER COMMAND: 
includes ARFCN of hopping sequence

SYSTEM INFORMATION TYPE5: information about BCCH will be given

SYSTEM INFORMATION TYPE6: information about LAI and CI

CLASSMARK CHANGE:CLASS CHANGE of mobile station will be given

ARFCN REDEFINITION: ARFCN REDEFINITION will be given

MEASUREMENT REPORT: Measurement result about dedicated channel and neighbor cell will be given. 

SYNCHRONIZATION CHANNEL INFORMATION: support the synchronization between MS and BSS, include BSIC, T1, T2 and T3.

(3)Replay of Message Layer:

Radio link layer of uplink and downlink is the message layer that GSM fix all kinds of events, it is classified with RR(radio resource management), CM(call management) and MM(mobile management), and includes dedicated message report, measurement report, idle channel report and other information report.

It is helpful to understand the establishment, release and handover course of call message. Especially the analysis for the dropped message is very helpful to the analyze dropped call reason.

7.5.2 Call statistics
The mapping description of call collected event includes establishment, talk and release. Often used message for each course is given, users can choose one or more event courses to do mapping view.

Press ok, the selected message events will be represented 

7.5.3 Dialing Course Replay

This function is to replay the dialing course during measurement, it mainly replay serving and neighbor cell RxLev, handover, ARFCN, Layer 3 message, the 3 course events(establish, talk and release) and their associated mapping display.

7.6 GSM900 & GSM1800 network analysis

With the development of technology and business, all network providers pay attention to the effect that other network brings. It is necessary to know the difference between GSM900 and DCS1800.This menu is designed to process the data collected by dual_mobile. This function is available since ANTplus 3.0. With this function users can decide a mobile is to measure the  selected network.
7.6.1 Operator Network Better than Non operator Network

This means RxLev, RxQual and comprehensive quality parameters of operator network is  better than non operator network, the system will label these parameters automatically.

7.6.2 Non Operator Network better thatn Operator Network

This means RxLev, RxQual and some comprehensive quality parameter of non operator network is better than operator network

7.6.3 TA Distribution Label of GSM900 & GSM1800 Network

This means the system will label TA of GSM900 & GSM1800 network at the same time.

8 Automatic Diagnosis Function

Automatic diagnosis function: First general network problems is found by analyzing the data of the whole drive test, then analyze the specified problem by  thematic analysis software and data collected software(ANTpilot). It is a powerful tool for network optimized engineer to find  the network problems. This function can locate network problems automatically, and improve the effectiveness and accuracy of diagnosing network problems.

Operation steps:

Choose Auto. Diagnosis in Auto. Diagnosis menu 
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Choose the file you are to diagnose in file choice dialogue box, press OK

Choose the topic you are to analyze, and choose the item you are to diagnose 

The found problems are listed on the map.

Note: we can find many problems from the data, but perhaps these problems are not the true fault of network, they are just exhibited through these data. So it is important for us to make a simple judge at the beginning. For example, when the Auto. Diagnosing system judge poor signal in some section, it is necessary for us to consider whether there were some other reasons that caused poor signal of serving cell when we measured. Furthermore, before we make a further judge we should consider whether there are better cells near the serving cell to be used.

 9  Scanner Analysis

Scanner analysis is one of the two important functions of ANT FOR GSM, through it we can know how much resource is in each channel of cellular, how much is RxLev, and whether there are Adj/Co_channel interference.

The main function of ANT FOR GSM includes: scanner replay, changing number of usable channel, local coverage label, nonlocal coverage label, interferece point label, coverage hole label and selected ARFCN RxLev distribution.

9.1  Data Process

ANT FOR GSM can process scanner data of both ANTpilot(in ANT format) and TEMS(in SCN format).

Operation Steps:

Choose scanner menu.

Choose data conversion in preprocess menu, then choose ANT pilot scanner data conversion.

Choose the file you are to convert, then press open.

Choose measurement aim and associated item in document management, then press OK

Choose one of the method of processing in scanner data conversion, press OK.
Data conversion accomplishment window will pop up after the conversion.

9.2 Scanner Analysis

9.2.1 Scanner Replay

In order to further analyze scanner data, replay function has been designed to display the relationship among ARFCN, BSIC and RxLev of each point with electronic map navigation.

Choose scanner data replay in scan menu, scanner data will be replayed automatically.

9.2.2 Useable Channels Number Chart

Accoding to scanning result, ANT FOR GSM can make mapping description of useable channel. It is evident that this description result is effected by the entered channel number and cell location. If there are some unusable channel on some point, optimizing work will be required.

9.2.3 Local Coverage 

Local coverage : ANT FOR GSM can label all BSIC of own network according to scanner data. 

Operation steps:

Choose local coverage in scanning menu

Choose associated file and judging condition,  thematic map of local coverage will be generated.

9.2.4 Nonlocal Coverage

ANT FOR GSM can label all non_BSIC of external network according to scanning data

9.2.5 Interference Point Label

To label the points of some ARFCN whose BSIC can not be decoded   

9.2.6 Coverage Hole Label

To label the whose RxLev of all ARFCN is lower than threshhold value(such as –93dBm)

9.2.7RxLev Distribution of Selected ARFCN

To label RxLev of selected ARFCN

 10  Map Export

Any map or statistics resulted from ANT FOR GSM can be printed. Two method of exporting map will be introduced in this chapter.

10.1 Page Setting

Operation steps:

Choose page setting in file menu, then in the page setting dialogue box choose the following:

Typewriter type: choose the typewriter type you have installed

Paper Size: choose A3 or A4

Side Distance: the distance between a map that will be printed and the paper side.

Arrange Direction: the paper will be arranged in line direction or in column direction.

Press OK, then the paper is set 

Note: Open the map before you print, first open the file you are to print, choose the map layer with map layer choice, then copy the map layer with generate copy map.

10.2 Paper Layout

Page layout window is the actual window you are to export, all contents in layout window will be displayed on the page you have set. A map (such as diminishing, moving)will be done every time an operation is implemented on the layout window, so do not make the layout window too large during adjustment.

Operation Steps:

Choose page layout in file menu, a follwing dialogue box will pop up:

Choose all the frames of the open window, press OK, the result of layout will be displayed.

The diminished window of layout will be displayed at top left corner, drag it with mouse till it become largest.

Click the right key of the mouse, choose the whole map layer in search map layer, then the result frame of layout will be zoomed in till it become the largest, with the adjustment of the mouse, a satisfied map will be generated.

Note: Before page setting, you should adjust the scale of map page, and the location of displayed information, content, object of reference, legend and label.

10.3 Print

10.3.1 Layout Print

 Choose Print Layout in File menu 

 Choose associated item, confirm the typewriter is connected, press OK

 The feature of layout print is that it can print very clearly on the paper(from A4 to Ao), however it prints slowly.

10.3.2 Screen Copy Export

Screen copy export is an effective method to reflect network problems and generate measurement report through inserting typical illustration in the report.

The feature of screen copy print is that it can print fast, however it is just suitable to the paper smaller than A4 because of poor clearness degree.

Operation Steps:

First adjust the position of measured data and label on the map 

Click print screen key on the top of the keyboard, the screen will be copied in the clipboard.

Open accessory in WINDOWS, then implement paste, and cut in paintbrush; or save the screen copy as a file with extential name *. BMP
Insert the pattern in the paintbrush in the measurement report.

 11 Statistics Report

11.1 Measurement Report Generation

In order to reflect the result of measurement, ANT FOR GSM has designed the function to make statistics of one or more data files and generate a measurement report in Office 97 Excel format.

Operation steps:

Choose creat measurement report in file menu

Choose one or more files that will form measurement report in the following window, then press open

Choose the setting items of statistics, then press OK.

The system will display the  statisticsal result in EXCEL format.

11.2 Content of  statisticsal Report 

include call record, call statistics, measurement statistics and message statistics. See the above table1, table 2 and table 3.

11.2.1 Call Record

This function records the start time and duration of each call, and records the serving cell, message and the status of LAC, MNC and MSC.

11.2.2 call statistics

This function makes statistics of setup 、duration and release of a call and events of block call、drop call

11.2.3 Message Statistics

 (1) call flow message statistics

To record message of call flow，and report the blocked rate、drop call rate and related

 message， and attempt to give the cause of blocked call、drop call.

(2) Location、update message statistics

To make statistics of location update message success rate、failure rate，and the cause of failure is also provided through related message
（3）Handover message statistics

To make statistics of handover success rate and failure rate according to handover procedure message

11.2.4 Measurement Statistics Report

Events that can reflect network problems directly should be recorded. Such as the following:

System response time statistics (message course : CHANNEL REQUEST & ASSIGNMENT)

Handover statistics (message: from ASSIGNMENT COMMAND to DISCONNECT)      

Handover performance statistics (message course: from HANDOVER

COMMAND to HANDOVER COMPLETE or HANDOVER COMMAND FAILURE)

For GSM900 & GSM1800 network, we can make statistics of internal network handover、DCS TX power， and can also make statistics of parameters, such as RxLev、RxQual、TA、C1 and C2(cell reselection parameters)，etc.
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