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ABSTRACT

Mobile telephone number is considered as a great asset to a mobile telephone user.
Generally subscribers are reluctant to change their mobile telephone number as it
requires him to communicate about his movement to each and every potential person
that is trying to reach him via his mobile telephone. Mobile number portability is a
network function that allows mobile subscriber to switch service provider while
retaining the mobile telephone number. Many countries have implemented MNP
services in their telecommunication network to date.

In this research study the necessity and subscriber willingness to accept MNP
services implemented in Sri Lankan telecommunication market was tested through
a mobile subscriber survey. In addition statistics on reasons for subscriber churn and
some demographic aspects of subscribers those are willing to accept MNP services
also analyzed through the responses collected on survey.

Different MNP implementation architectures were analyzed in detailed with call
flows. Advantages and disadvantages of each implementation architectures was
identified and compared. The list of modification required in mobile service
provider’s core network under each architecture was identified and feasibility of
implementing each architecture was discussed with mobile telecom service providers
in Sri Lanka.

Analysis angicomparison fscosts) inkalvea inyeachsdifferent MNP implementation
architecture{’@as performed.; ~The, ~recommendations 01, implementable MNP
architecturewas given based on the feasibility and cost analysis using the statistics
prediction fade throigh ‘subscriber stitvey.



ACKNOWLEDGEMENTS

It is with great pleasure | take this opportunity to convey my sincere thanks to the
Department of Electronic and Telecommunication Engineering, University of
Moratuwa, Sri Lanka for giving me the opportunity to participate in the Master of

telecommunications course.

I would like to convey my special gratitude towards Eng. A.T.L.K. Samarasinghe
(Senior Lecturer, Department of Electronic and Telecommunication Engineering) for

providing me with valuable supervision and support throughout my research project.

Finally, I would like to extend my gratitude towards all the lecturers, telecom service
providers, my batch mates and all the others who helped me on this research project.



Table of Contents

(D LTol T - 14 o] o FO TP T VPP UPTOVRRUPPROTIIN 1
FA¥el [V Y] 1= F o= o Y=Y o PP [
1Y o1 1 T TP PPO PP TPPRPPRPRR Il
CHAPTER 1:  INTRODUCTION ....ueiiuiiiiieteeiteentee ettt ettt et st sttt sbeesmeesmeesnneeneens 1
1.1. Overview of Sri Lankan telecommunication market..............cccccoeiiiriiiniinniennns 1
1.2. Overview of Mobile number portability ............cccccoeiiiiiiiiiii e, 2
1.3. International experience With MINP ...............ccooiiiiiiiiiiiiie e 2
1.4. Problem statement ..........c.cooiiiiiiiiii e e e 6
1.5.  ReSEArCh ODjJECLIVES ...........cooeiiiiiiieieee e et e e e aae e e e aaee s 7
1.6. Organization of the thesis...............cc.ooiiiiii e 8
CHAPTER 2:  Overview of Signaling System Number 7 (SS7) ...ccoeevieeeceeecieecee e 10
2.1.  Subscriber identification numbers associated with MNP...................cccceeienne 11
7 1 13
2.3 IMIAP ettt st s b e bt e b e b et sae e et e et e e nbeenaeesaee e 15
2. AP e 15
CHAPTE ‘,"l: wentaticharchitecturesiofiMobile N bef Porta Y SR 18
3.1. !m%@:%t of MNB-on'Mobile oricinmated ealls i L T 18
3.2. Jpact NP on Mobile terminated calls ...........cccoovieriiiiiiiinreceeeeee e 18
3.3. Terminating call Query on Digit Analysis (TQOD).............cccceectvreviieicieeeiee e 19
3.4. Queryon HLR Release (QOHR)..........cccuiiiieiiiiiiciee ettt ree e 22
3.5. Originating Query on Digit analysis (OQOD)............cccccveeiiiiieeeeciiee e 25
3.6. Signaling Relay FUNCLION (SRF) .........ccccuiiiiiiieii ettt et 28
CHAPTER 4:  Mobile subsCriber SUrVeY ......c.ueviiiiiiicie e 33
4.1. Questionnaire desigNiNg ...........cccccuiiiiiiiiii it 33
4.2. Sample size calCulation .............cooociiiiieiiiie e e 37
4.3,  Response COlECHION............cocciiiiieiiie ettt aaee e 37
L T oV Vo 11 | ol e 1 4 U= PPNt 38
4.5.  SubSCriber ChUIN..........cocoiii e 40
4.6. Willing to aCCePt IMINP............oiiiiieee ettt e e e e s eaaaeee s 40
4.7. Subscriber willingness to pay for MNP services...........cccccccoeveieiiiieeesncieee e, 41
4.8. How soon MNP services should be available.................cccocoiiiiiiiiiies 41



4.9. Correlation @nalysis............coociiiiiiiiii i 42

4.10. DemographiCc aSPectS .........coccuiiii i e 44
4.11. Predictions and calculations ...............ccocceriiiiniiiiiii e 47
CHAPTER 5: Mobile telecom service providers feedback on implementation of MNP.....50
5.1. Overall view on the availability of MINP..............coooiiiiii e, 50
5.2. Handling other barriers than call routing.................cccccooiiiiiiiiii e, 51
5.3. Direct call routing vs. routing via Donor network...............ccccccoeveveiieeeenciee e, 51
5.4. Centralized number portability database vs. Distributed database. ................... 51
5.5. Regulatorinvolvement............ccooiiiiiiiiiic e 52
5.6,  NetwWOrk SHaring...........cooooiiiiiiiiii e e 52
5.7, TIMEIINES......oiie et ettt s saee s 52
CHAPTER 6: TRCSL view on implementation of MINP .........ccccooiiiiiieiciiieeccee e 53
6.1. MNP implementation architecture for SriLanka...............ccccccoeeviieiiiiieeiiiiieeen, 54
6.2. Processes and procedures implementation...............c..cccocciiiiniiiie e, 54
6.3. Handling information requests and customer queries...........cccccovveereeeenecnnnnnenn. 54
6.4, COSETECOVEIY .....oiniiiiieiie ettt st e te e ste e baesaaesaeesanesane 54
6.5. gﬁtﬂ“ql": arifgV & LRlLY, QL VIOLAUIWY D, QL)L Ll lSd e 55
CHAPTER A ts analy st ) S e 56
RV 1% P A wsttoutmbetasvions 56
7.2, COSE@IEMENTS ..o s e 57
7.3. TOMAI COSE ... e e e e 62
CHAPTER 8:  RECOMMENATIONS ...eveiuiieiieriiiiieeteeie ettt et 66
8.1. MNP implementation architecture.................ccoccviiiiriiiiiicieee e 66
8.2. Number portability database..............c..coooiiiiieiiee e 66
CHAPTER 9: List of modifications and equipments required to implement MNP .............. 68
9.1. Telecom service provider NEtWOrKS.............cccvvveeieiiiiiiiiiiieeee e 68
9.2. List of centralized eqUIPMENLS............cooooeiiiiiiiiiiiie e 68
CHAPTER 10: CONCIUSION ..ttt s 69
REFEIENCES .ttt ettt b e s bt s ettt e et e e s be e s bt e sabesabesabeebeebeenbeas 71
ANNEX-A: Call FLOWS ..ttt ettt s s e e e e sne e e sareeeneeas 73
Annex —b: FORECASTS Of POItiNg rate.....cccuueeiieiiie ettt ettt e et e e e e e e 86
Annex-C: Calculation of cost of post dial delay........cccceieeiiiiiciiii e, 89



Annex -D: Scope of WORK (MNPDB and SRF)
ANNEX-E: Comparison of CALL charges.........
Annex —F: QUESTIONNAIRE .......c..coevvvvviunnnnn.

Vi



List of Figures

Figure 2. 1 : Layered architecture of SS7 protocol stack .........cccecvuviiiiiiiiiicciiee e 10
Figure 2. 2 ISUP messages being exchanged while setup and teardown of a voice call ........ 14
Figure 4.1 : Distribution of SUIVEY rE€SPONSE .......uvieieiiiieeieiieee ettt e e et e e e erraee e 39
Figure 4.2: Necessity OF MNP .......ooiiiiiii ettt e e s e e s sbee e e s sbeeeeseans 40
Figure 4.3 : Subscriber willingness to pay for MINP .........coovciiiiiiiiiie e 41
Figure 4.4: Age distribDULION.......coccuiiiiiiee ettt e re e e e ebae e e e sraeeeeeaes 44
Figure 4.5 : Comparison age VS willingness to move under MNP .........cccccoveeriiiiiieenieeennnen. 45
Figure 4.6: Monthly income VS willingness to move under MNP .......cccccovvciiveiiciieenicieeeeeans 45
Figure 4.7 : Educational level VS willingness to move under MNP ...........ccoceeevciieeeciieeeennns 46
Figure 4.8: Education level VS willingness to move under MNP Error! Bookmark not defined.
Figure 4.9 : Type Of CONNECLION. ... .uiiiiiiiee e e s e s sbeeeeseaes 47

Figure 6.1 : Comparison of total cost for 5 years under different MNP implementations —
Distributed database.......ccccccveeiiiciiiicciie e, Error! Bookmark not defined.
Figure 6.2 : Comparison of total cost for 5 years under different MNP implementations —
Centralized database .......ccceevieeeceiiiieeceee e Error! Bookmark not defined.
Figure 6.3 : Comparison of total cost for 5 years under OQoD — Distributed vs. Centralized

N1 I PSPPI 65
Figure A-1: Call flow — Terminating call to a non ported number (TQOD).........cccovveeeecrvreeennns 73
Figure A-2 : Call flow — Terminating call to a ported number (TQOD) .......ccceeveeerceerrcreereneen. 74
Figure A-3: Cath flow | Teriminating.call fd\alpem pakied ntmber4QaHR)......cccovvviinininne, 75
Figure A-4; C@T@‘Iow FTerminating caftito.a nongorted number (QAHR).......ccccceveeciieernneee. 76
Figure A-5: CaH #Iow — Terminating call to a Rpn ported number (OQOD) .......cccceeveeereennencns 78
Figure A-6: Cafl flow — Terminating call to a ported number (OQOD) ......ccvvevvecieeriecreeeeennen 79
Figure A-7: Call flow — Terminating cali to a non ported number (SRF)Errori Bookmark not defined.
Figure A-8: Call flow — Terminating call to a ported number (SRF-Direct routing)................. 81
Figure A-9: Call flow — Terminating call to a ported number (SRF-indirect routing) .............. 82
Figure A-10: Call flow — Terminating call to a ported number (SRF-indirect routing — related
Co Y] o 3ol 4] o] 4 Te] o) USRS 84
Figure D-1: Basic MeSSage fIOW ......ociiiiiieeeee ettt ettt e e e et e e e e vae e e e 95
Figure D-2: SRF MESSAZE FlOW ...c..eviiieiiiee ettt ettt e et e e e e ebre e e e e reeaaeeaes 97

Vil



List of Tables

Table 4.1: Questions added to test the correlation.......c.ccccovveeriiiiniinccincee e 35
Table 4.2: DEMOZIraphiC @SPECLS ..uuiiiiiiiie ittt ettt et et e e e s sbee e e sbee e e e sabee e s ssabeaeesnres 36
Table 4.3: Survey response quota allocated per each operator........cccceeeecvveeeeccieeeccciee e, 38
Table 4.4 : Assignment of numerical values for the ordinal, nominal data........cc...cccuunnneen. 38
Table 4.5: Are you seriously considering moving to another mobile service provider? ........ 40
Table 4.6 : If you were given a chance to keep existing mobile number and move to another
service Provider, Will YOU MOVE? ......ociio ettt eeerre e e e e e e e arrae e e e e e e e aaraeaeeeaeean 41
Table 4.7 : How soon MNP services should be available? ..........ccccooveiiiciiiiincee e, 42
Table 4.8: Correlation analysis — satisfaction level vs. Willingness to accept MNP................ 43
Table 4.9 : Number of originated calls per day by MNP accepted subscriber....................... 47
Table 4.10 : Number of terminated calls per day by MNP accepted subscriber.................... 48
Table 4.11 : Number of terminated calls per day by MNP accepted subscriber.................... 48
Table 4.12 : Number of terminated calls per day by MNP accepted subscriber .................... 48
Table 5.1 : Segregation of telecom service ProViders........ccccceeeeeeciireeeee e 50
Table 6.1 : Costs per each database deployment option .........cccceeveieiiccciee e 57
Table 6.2 : HUM@N FESOUICES COSt..ciiiiiiiiiiiiieeiiiiieeesiiee e eriee e e esteee e ssteeeessabeeeessabeeessenbeeeeensees 58
Table 6.3 : INfrastructure COSt PEI VAT ...cviii it 58
Table 6.4 : Annual maintenance fee ( NPDB)........ccoocuieiiiciiiee ettt e e 59
Table 6.5 : Annual maintenance fee (Server hardware) ........cccccceeecieeeciee e 59
Table 6.6 :Colggiof SIM[GaRdie:ecits- o f Motatirwa - Sti-Lande s o, 60
Table 6.7 : C@"s%of additional trunk utitization.amd GMSC resource, utilization (LKR)............. 61
Table 6.8 : €@85ewT post dial delay — with Centralized NPDB..........coooviiiiiiiinininecnenssienne 61
Table 6.9 : Cost of post dial delay = With DIStriBUted NPDBS .........vveevereveeeereeeseeseeseeesseesseene. 62
Table 6.10 : Total cost for 5 years from 2016-2020 (LKR)......ccoecviereiiiieeeeeiiee e e 63
Table B-1: Total number of porting, based on 30% porting rate assumption...........ccccc........ 87
Table B-1 :Total number of porting, based on 40% porting rate assumption .........ccceceeeuenn. 87
Table B-3 : Total number of porting, based on 50% porting rate assumption ............cc........ 88

Table C-1: Extra signaling and trunk utilization under each MNP implementation
ol Y =Tt (] S 90
Table C-2: Total cost caused by additional post dial delay per day — Distributed database

(LR 1ttt enttett ettt st ettt et e st st s e st e e bt e s be e sa e e sat e sabe et e e b e e b e e b e e ea e e ea e e et e e heesheeeaeesaseenbeenbeebeenaes 91
Table C-3: Total cost caused by additional post dial delay per day — Centralized database

(LKR) +ove et eeeeee e eees e s seseeeeeeseeseeeeseseeeeaes e seeeeseeeeeeeeeseseeseeeeesesasesseeeseeseseessaesseensaeaneenes 92
Table E-1 : Comparison of usage charges — post paid .......ccccceevcieiiieciiee e 101
Table E-2 : Comparison of usage charges — post paid .......cccceeeeciieeeeciiee e 102

Vil



