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GSM Roaming Analyzer

* Roaming traffic is high revenue traffic and optimising the network for
roamers is highly profitable

 The Roaming Analyzer focus on optimising and increasing roaming traffic

By analysing where roamers enter the network

By finding out where roamers fail to enter the network

By analysing of where roamers are taken from competitor networks
By analysing which roamers enter the network

By analysing of where roamers move in the network

By finding out where roamers generate traffic

By estimating where roamers are lost to competitors
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Major functions

Cells with most incoming roamers

Cells with roaming failures

Cells where roamers enter from competitor network

Cells where known roamers are entering a new LAC

Cells where roamers generate traffic

Cells where roamers are lost

All reports can be filtered and combined by:
 LAC, Cell, Operator, Latest network

Coverage hole detection

The Roaming Analyzer is both a reporting and a trouble shooting tool
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Based on CDRs from Call Analyzer
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« Easy to add new features
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General functions
Apply filter for the last network the subscriber was active in
Apply filter for home network (e.g. to see only subscribers taken from a competitor)
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Apply filter for LAC or Cell ID
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Detecting roamers - 1

DR Analyzer
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Identify where roamers enter the network
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Detecting roamers -

CDR Analyzer - Rioaming , DEM| Il Analyzer\CALL_ANALYZER_DB.mdb
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Find out which roamers that enter the network
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Use neighbour filter to select competitor networks and find out how
many roamers you take from each of your competitors
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Detecting roamers - 4
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Detecting in which cells you take roamers from competitor’s network
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Roaming traffic

See the traffic generated by roamers

You can sort by:
* Home network
Cell ID

LAC

MTC

MOC

Total

Use all filters
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Roamers movements
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See where roamers come from when
they enter each cell
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Roaming failures -1

Roaming . DEMO - C:\Program Files\Netcare\Call Analyzer\CALL_ANALYZER_DB.mdb
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Location update failures show problems in entering the network

Apply cell filter to see where you have radio failures when roamers
try to enter

Apply home network filter to see which roamers that get roaming Netcare
not allowed International




Roaming failures - 2

CALL_ANALYZER_DE.mdb
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Sort roaming failures per home network to see if
specific roamers cannot enter the network
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Roaming failures -

Fie Sefing Yiew Help
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Roaming failures per previous network (neighbour network) can show
you if you have a problem taking roamers from your competitors. Apply
cell filter to see where in the network the problem is
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Roaming failures -

s\Netcare\Call Analyzer\CALL_ANALYZER_DB.mdb

Fie Sefting Yiew Help

General M5 Home Meighbors
LUP Attempts LUP Success Delay vs. MS Home Network
LEE::ccess QT
L 3,200
LUF Delay
3,000
T E storia, E stonian Mabile 2,800
I Firland, Sorera Corporal 2,600
tance, Bouygues Teles 2400
tance. France Telecom
wance, SFR 2200
1 DeTe Mok 2,000
1,800
1,600
1,400
1,200
I Italy, Omnitel Pronto
Mlaly, Telecom lialia Moo ) L0000
o Noren 300
—I- —IEI 500
¥ Enable Neighbor Fiter .
200
+-Bd Lacod - 1 = = = = =
+ Lacod - 10001 2 2 = ] 2 2 = =
+B | acod - 15001 & | b & & & B &
+-B Lacod - 20001
+f2 Lacod - 36002
& Lacod - 40001 Refesh Graph Copy Graph Export Gragh
+-B Lacod - 40002
+0H Lacod - 40003 =
+-1 L acod - 45001
+-B Lacod - 50001
%53 Lacod - 60001 23002 2470 1 1 100
LUP Losses +- Lacod - 65001 20412 2064 1 1 100 o
LUP FronTo 26201) 2050.19518518519 7 z 100 BT
Last Activities — = 20601 1550 1 1 100
Ut DEfihed 26003 1878 1 1 100 " Quen Riesuls
I™ Enable Cell Fiter .
Others 20610 1529 1 1 100 x| " Effect. CDR's
|Please Frocess COR Database Fils [Toral Records : 767763 |Buery Resulis : |Effected COR Records : 54

Measure the delay in location update per home network may
indicate problems if an HLR have long response times
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Loosing roamers

* The Roaming Analyzer links all TMSI to the IMSI if possible

* It detects in which cell each subscriber had the last activity

« It then detects if the subscriber enter the cell again from a competitor’s network

« If a cell has many re-entries it is clear that roamers are lost in this cell and some of
them can come back

* Use cell filter to find out in which cell you loose roamers and neighbour filter to find
out to which competitor you loose them
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Detection of coverage holes

» Coverage holes are detected as unanswered paging commands T

* Roaming Analyzer finds in which cell the MS was active shortly e T
before or after it did not answer the paging

» The time to search for the MS is user-definable e
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Ganeral | M5 Home | L g | Thessbold ipreee Rronated Attempty = [ snconds
LUP Aoty || Number of Paging Failures nesrby given Call
LUP Success 1
Weddy || 4 :
LU Fakass Fieset Arthurizaton

Wk famTo sy | el | ® |

Corvingn Holes ||

w & A B R B8 ¥ &

LALDG ot | P Tyt | ISRRAEREARBE - THEERERIAL
TR Licod 1

+-E] Lacod - 10000
+- B Lacond - 15010
i Elmul 20
{8 Locod - 36002
] et 00K Rshwihfenks | ComGosh | EwotGueh |
-] Lacet - 40002
-] Laced - 400013
+-E] Laced - 45000
+-E] Laced - so0m
||+ & Lacnd- s0om
oo || |~ B Locoa- 650
e | =) = 15021

| UsmDained || 1 gt cotrne econt 20e) £ ] :
| o031 120 5i2) 10 DO | ¢ EMet CORY

I [Tolal Rocends: 772108 [Queey Flosus #4537 [Efected COR Recondi 7130 [Tabde | COR Gurey
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Subscriber trace

By a simple double click on a CDR record can give you a subscriber trace where you can
follow all activities for a single subscriber

DR Analyzer : Roaming - C:\Drange Aint\DB1.mdb MEE
File Seffng Wiew Help
General 1S Home: | Neighbors |
LUP Attermpis Total MOC Traffic vs. MS Home Network (mErl)
LUP Success Tty
LUP Types o000
LUP Delay 150,000
LUP Lasses 140,000
LUF From To 130,000
) Ausstria, Mobilom Austii
China. China T elecom & {20000
Traffic Czech Aepublic, Radiol 110,000
Denmatk, Tele Danmark
- 100,000
Denmatk, Telia Dermark :
Finland, Fadiolinia 40,000
Finland, Sonera Corporal 50,000
France. Bouygues Telec
70,000
France, France Telecom !
Germany. D1 DeTe Mob 60,000
Germany, D2 Mannesme S0
Germany. E-Plus Mobifu
~ SO PR 40,000
=l = 30,000
I~ Enable MS Home Fiker 20000
10,000

-1
+ Lacod - 10001
+8 Lacod - 15001
+ Lacod - 2000
+04 Lacod - 35002
+& Lacod - 40001 Refresh Results Copy Graph Export Graph
+00 Lacod - 40002
+ Lacod - 40003
+00 Lacad - 45001
+4 Lacod - 50001

2281

+4 Lacod - 50001 2903| 135409341 300485635 22810 20001 25422 |SMS_MT 040
+& Lacod - 55001 23910 242364103 300485685 22810 40001 2231 | CMSREQ_MOC 040
148627 | 516147083 00485635 22610 40003 1151|SMS_MT 040 Expart Table

148640 -633716343 300485635 22810 35002 1743|SMS_MT 040

= = =  Query Results
I~ Enable Call Filer 148668| 242964103 300485695 22810 40001 2231|CMSREQ_MOC 040

€ Effect. COR's

| [Total Records ; 28541 [Duery Results: 2 |Effected COR Riecords : 1463 [Table : Individual History
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Protocol data

A double click on an activity will get you access to the full transaction or call trace in
Call Analyzer where each message can be decoded

Fie Protocal Mode GSelect Decode Message Flow Hesuts Define Opfions Wiew Iooks Help

2l =|=] 8l @l Walslniplpl = ] =zl # 1

CE CL3I LUREQ 18267, 18267, 5718155 LAC and CI (1)

35002 6171 mormal location updating (0)

02:34:53'% 222 CC 14,4904 13363, 18267 18267, 5718155 1259213 9349
02:34:53'9 2?7 DT1 IDREQ 18 4904 ,13363,18267,18267, 5718155 . IMSI (1) 9355
02:33:54'1 2?2 DT1 CLUPD 24,13363,4904, 18267 ,18267,1259213 class 1 (0)  algorithm A5/1 availabla (0) ,CECS option implameni
02:34:54'5 2?2 DT1 IDRES 26,13363 4904, 18267 18267, 1259213 TMST (1) 23330, 100413383, 0100413383, 238300100413383 10464
02:34:54'6 27?7 DT1 AUVTREQ 34,4904 ,13363, 18267 ,18267, 5718155 .0 10612
02:3a:55'5 222 D1 AUTRES 21,13363 4904, 18267, 18267, 1259213 11962
02:34:55'5 2?2 DT1 CICMD 30,4%04 13363, 18267 18267, 5718155 11977
15,13363,4904, 18267, 18267, 1259213 12727
02:33:56'0 2?2 DT1 IDREQ 18,4904 13363, 18267 18267, 5718155 IMEL (2) 12746
02:34:56'4 2?2 DT1 IDRES 26,13363 4904, 18267 18267, 1259213 IMET (2)  350137803114060 13557
02:34:56'6 ??? DT1 LUACC 29,4904, 13363, 18267, 18267, 5716155, 23830, 238,30, 35002, TMST (4) ,3600413835,D6 99 F4 8B 13896
02:34:57'4 2?2 DT1 TRCMDP 17,13363,4904, 18267 18267, 1259213 15222
02:34:57'4 2?2 DT1 CLCMD 22,4%04 13363, 18267 18267,5718155 Call control (9) 15247
02:34:57'4 2?? DIT1 CLCMP 15,13363,4904,18267,18267, 1259213 15263
02:34:57'4 2?2 RLSD 14,4904 13363, 18267 18267,5718155 1259213, SCCP user originated (3) 15284
02:34:57'4 2?2 BRLC 12, 13363 4904, 18267 18267, 125%213 5718155 15295
Message flow mode Pratasal - &lnterface stk Setup - RoamingAnalysis set 4| Frame : 8331
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