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55 [ (R ] ] AR ke R B R AT 1P R ) R A
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6.1.1 HEMIKENBETHIFL

BE T 1999 4 IRHE BRI LIRS . Saerom AR A RITEF A B G IR BeA EER AL T 4
TR T HRSS . EIRBLILTIAR ST Z 1T, Saerom HEA 2 w4 5 & UM MU (1 A5 b 55 S L 7
LRI 2 KRR

£ 2004 SEEAT P TR SN2 /T, EIBCR TR AP E — M St i s 2L
A B AR A2 55 o DRIE, 120l S5 LA 2 — T G 9 (B B B AR A LT AR 55

PR B A SR 11 X 285 38 30 44 1) EL IR DX 7 [l R, 4 W U 0 Yl ol — o 25 TEC IR PR 1)
%%, B BUR BT RS T BRI AT T 3 e LR R S . 5 [ BURF S BT — X EL B )
AR S, B HAE RO A SIPAET. — AL FUES A& T iRE SN EE TS .
TEEATFEIWTE, BEBUFRBORIER T IER, 78 2004 5 10 A KRR TH % BB H G A 3
. 2005 4F 10 H kA T HATHI

2008 FHF4E, MBI AARE] T RKE, BNZFFERH A RIAR] T 247 Ji. 2009 4 6 H
FPEE] T 400 Ji, 2009 4EJEA A S T 666 J. & 2010 EH PUREIAR T 914 J5, MWEIT
2011 6 HH A 1 000 /3, ([ e HEIEL S - S 1) 34.6%. 2008 4F % 2011 S [H] 45
EEEBKZE (CAGR) N 49.15%.

5. &5 E 0 IR IR AHERN

a I
— U

/././-
I //

L | ——PSTN —=—VolP |

l

6.1.2 #HEAXELZEM LEHE-FRU (2004 5 F)

2004 4F 5 HAAG T (CHERMRIEEAIRT) o & 12T WA HAE P28 BT 0 e
o BTN A P PSR, BB ETRRAE 2010 A O TIHRIE E .
FEZT W AN R AN T RIS T R R, R4 3 a5 a8 il i B R IR 55 A T
QENLE, EZMIZE RIS, AT THM G 3 e 8 588 17
BEAN G 5 MR AR 55 PR e 4 UK A5 T3 20, EShIZE 2 I AP 524 AR 55 T+ 2

s [ UG A RS O AN LR R L i AR, o i Bl s B i . SR Il R A 7 2
Ho AR R IR € N EIE B LSS, WA TS KA “oN0” , JfE R Br

29



% 19-2/1 53RA: AR T B R K IP w47 L5

B B BRI O (05 SUR S T IR G AR . 12 TARHIE TR T L EE, W
WU Joit 2 R B AT 3% 3 DR AP ]

i EEUR T 2004 FR50 7 “1T839” E K ICT SRR, Forh H BRI L% 243k N 8 Tk
Kz —. X2, BT HBW EIFEBCOR R TAERUUNE. H 2005 4 FRER, F A
“070” SR F ELBE N HLEE A P B R AR RE g oy

FERA RS, MW AT BERPA BB 5588 . AT N, BB GRS
MR P N EIRIZE AL TR E R o SeOE IR LT Rk 55 188 12 8 s 48 A Le 4l TR
PILT I BT, DL A AR 55 a6 45 I S B < £ PN EL B X L TR B 6 (I e T . IX
28 T PR IR B G AR 55 s G B (s T VE R S A PPA AR ) ROV AT . R ITELIER )
LR 5518 78 T 2 18 1A ELIBEI X 28 AL 40 A L IBC I 15 it 1) 12 7 7

SRR R A, “0707 FriR TS da s M LG o MR8 Al 55 4R L R SR 2 (A
(A, BEAT UL BUR B R G T DO 3 ia ) i HEAT (R AR AC . R A I8 L8 BE A6 356 A2 WP Y o
PRUEIZE T U7 REAS B W RO Y () S . AR T R BE B T 2 TR b E BT Bl s E
FHEIRSHEIEOLT, HATLAa “070” 5158,

1. I E ELRK ) I AR 55 PR L R ) 2R 5
K A
TEEER WA BBEE CETR . R A FEE B Bt (RS #5 . BREI#S.

P PSFEE) HIIZETE

7 1% | PO E T, A S B G A 2 S0 U U 138
) i
PAI% B. REGS 5. WAL, MTTREBH NSRS PSTN AT
AIEME

2K | S E AR A RS B LR R iR LI L 1 IR 55 IS E R

5 1] ST ) TEL IR X R 138 I 55 1) ot Al SR, SR 3 TR ) L AT R R 7 0 A2 R A A
#E. FAT S, ZREEFENITRE 2T 70, —X —KEESUL T 150ms. X EN &
M5, PRI N T 95%. 188 i AfS 2IE E A BRI & (TTA) BUINIE. BUEAIVE
P TARREF AT — Ko

FE IR ELIEBUA T T, LI 0 R A% R 55 4 {3 7 6 TS A X 2 A P 9%, R ol A& X T 7 R T
Fo X TEA% PSTN BAEBhRI4E, Ml BRI F iR SR AL R 5 SO HOE B 3% L TR Y fL il
Ak S5 PR AR NARIE A SC & R SOATERE . X8I PSTN 5 1P WIZRAHIERIZE RS, PSTN
T2 T A 2 ) ELIBR I P SRR R SR SR BT

XTI, BSHEAN. BN ERER. ZetE R TRmE A, % E
SR I LT AR 55 (K0 B, T DR % )7 OR3P 5 T (R RTE R 55 FLAR

6.1.3 ZE:W w455 PSTN #5434 (2008 4 10 )

2008 410 A 1 H, WHEEFEZR RS (KCO) fEH 32 bW Fi@d T XA, HE
TH 1 080 H 2 HL UG S A HE T (MAE 1T o LLIRAB T SR I e 78 T4 LB B 5k 45 I N AT 5 5
Sz . CHBEWSEE) 25 83-4 FifRit, A5 HECWE G2 B1S50#Ew, BIEMR
B 5% 2 (] 5 R E ik B L R v A P AR A . 2008 4F 10 AR, AHbHIE 5 H
W EL 1 2 [ PR R {5 48 T 0R AE 2
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BT R0 T
- SR {5 485 P 5 B A A b B 15 7 e 3] BB PR BT

- BER LA TR EGE R, Gl e A E R A AR 2 A E
bELSE

- FE SR HE AT B 0N 33 7 T L A T L
6.1.4 ZBEHHLEKERN BERE
MYLG070

LG Dacom T 2007 FJAzh T “MYLGO70” HIEM B IEIH , i v B H 1M H 5 1T 5
IX. MYLGO70 AR 216 ol Ik I AT P 4R A S B iR 55, 15 3% 7 FH LRI PR IS 5 48 2 () ] o
I o IS 2 2 T i [ P Ul P B S5 A K, R i) 5 L P Y R 22 4 b 1 L L i
DEUABIE SIS BIX — . B, NI R e B AR S, R AR T 4005 B TH 52 6 R
o BTz Sae M Wi-Fi RS, R HBEAELLEN S (AP) 13t 77 {F v £
MYLGO70. MYLGO70 ] DA$Eft i-HUB %5, X2 —FiFE 4Ll (walled garden) 511 EIE M Al
% o i-HUB IR %5 7] LUIE I Wi-Fi 3241540 9% 8] . SR FIEE B

#E w1 (KT) QOOKZFER w45

HE AT 2008 FEs) T H BB BEIERS . ZA TR T —MIE G S A TR
Bt (LCD) WM& P gkhift#% (CPE) . @Y 4.3 H~FHIEREE, H AR ROE. K
EHEAMFERITI S . 2009 4, HEEAEGHEE T —KE Iier ARWIFANERE, HHEE
ARG, MR, MP3 1B, TTLHBEZ HATIRE . MAMZRBEIGIE A G818 7 (F Hh
BUBE . RIS B0 DN ThRE

6.1.5 ZEZBEMEEASHETLENGYH

I E 5 1R R R R R B A P . 5, ok E BRI E 14 B AR A P I TOR B
R DX LT T A R 18 AR 55 R B — PRI T e e 2 U R S AR R I 5% o R SR I S
THPHER 1. Rk, R B JE R S 8 i 2 KR R, W ER 17 AT LI
UGN —ANEE2e . B8 =, I@ BT T 3l SCReRs BB FLE 2 1 FLE T3 R O A

6.2  FINREF IP EE
6.2.1 F4

SMEETIPE, ET P WHEERS M ISP, M P ARSI AL (IPTSP) AITEHS
TN (BWA) AL, ZEEIE 412 5 1sp, Hi 112 4 E M 1P, 87 XN
g [X ISP, 58 Z XM ISP, 119 KA A 2K ISP (H[AIERIRIX) , 26 A B 2 ISP (4+x*t
Chittagong- Rajshahi. Khulna. Barisal 1 Sylhet Metropolitan 3[X) 1 10 & C 5 ISP (JF[X DL
SMIHLIX D o ZEIEAT 41 KEBM PTG RS SR, b 30 KA EEE, 8 XIME

3 1/INF/41 B SCfE.
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PO X, Fi4h 3 FKINA BRI . EONB EIAE IR BWA RIS N o T s [ B
JIFHRE K VoIP IRFFHRMERT (vSP) MEE=AX (36) ReahlfEpiig, Zfefr bt e, %
E BUF 2 oE MR s E B AR gE TC) MBI AT, X e R A i 2 1 1R X 9E
[ 75 SR A5 HL R AR R DL A7 24K 5 3R 3t 1P 55

T P WG ET g E A EiTE SRR, Bl LIh 6 XigEBahhiE
VANERFA H . M ERERERRS (Bh4) HAHT 6 skEFRMEL (TC) M
M, BbAh, ZEBUR EATIETEMUR 3G/4G/LTE A1 VoIP MRESHEMERE (vsP) JERR, H Lz
RERMER IR . HAr vk, B R SRR AR U, ITCOB e & .

Fomb E )4 P B v H Arim il E PR BRI OE (16) ARk EdE. 1G 22T 1P
) ANS & Heft 1P A e R IREE A N . I E iR E REWE 1G; JERXHHET 36
Ko HET, WG A RIRMEE 2T P BB, MWMIRTHEERENBER, SR
{RUETH 37 11 w5 58 ek

ISP Al IPTSP #5203t IG FEBUH 5% . HRIE IPTSP S, 3KEX IPTSP MR (A RTHE & 4h 2
ISP FELHE ,

BWA B RFA AMMIZZE ISR, 1F 2.3 GHz & 2.5 GHz SRR At WiMAX V5%, Jiig
A NI R 5ZE 58 M4, 16 IEE802.16e Frt I RLnl i it4 HyEHE N BWA IR
%o 16 T AR A FH S A] DLZE [E] S8 S 4, BT DOk B A2 50 ThRE . BWA IR
R &R T E R ISP IR . BWA 1278 fiE 5 1G iEil kAL BEE PRV 5% .

ISP HJ LU FH] IEEE802.16e Anifkis & KAE ML & WIMAX AR5, (HILATHE 2 T RMIZ & &I
BEmIE s, HAMTAHE (FA) AV (HA) ANIEAETZOMA . A, BE%E)
HiFIZ S R E GSM m R E %R (EDGE) Fld 4402k %S (GPRS) i AR (L 5h H EE
W AR 55

2004 SEMAR TN IPTSP () CIAFRTAZFE ALY AT BWA REIE . ISP RLIE H %A 48 35N .
HelREYLH AR R E I 58 1E . BT RREE Nidi ik 7 2001 MUk H (Fombr
B HAEZERE) (2001 4, EFR)  ZIER FIMEMNER (2001 ) L AT, ZE R
SRR FEIR 4, WNHZZE 026 BAELBURHEHE S 0T B4 sl M . ZR R
PR BE T R AT 5 ) iy 2 BIRAT a5 2 AR N [RTUSCRT BE Y B R 45 R 3Kk, 1428 A& T [ vk 4
BEIERT . AT IERG 1L S0, %E A AT [ B B P SRR

TP A S, EmBE I E RS T ERTTER. H 2011 4F 7 H & 2012 4F 4

H 4 B0, 1P A5 MRS5S A R 2L ) i B UM 34T T S AIA 91 382 626.40 H5 (=1 124 847.69

EI0) MR, EXEHRAT, ISP 32T 7T 17 758 730.00 ¥ (=377 866.8928 £7T) , IPTSP

XAF T #7112 020 000.00 ¥+ (=147 956.6715 3£ J6) , BWA FFIEAS AT T 61 603 896.40 ¥4+
(=758 295.1304 £J6) . (1 FE=81.24 ##F)

P FEAE R S50 AL [ AR 2 S 1 A T BRI . LTI A JE T A H A T
s PIATAT A SRBUR AR T A5 JE 2 TSR Wil SR o e o [ R 3 T AR L X P 5N T F
THAE. TREET/AT A WS PRk, BrfngERg, HihzEANRSER
Mo GTERE . BAT SIS T RN, AR R AR A AN AT T .

12 I A RIS T 60.9%, FLEEM IR R T 18%, HEIT T HIEEE 860 i LA
b, HEMAPPESERETE T 2 644 T ANFFLEE 70%MEFRIEK . 2009-10 FEEHEEIE R
21N 12%; | 2010-11 FENEF] T 4) 14%, 1 2011-12 FEREIEL N 18%. RIE (TELKEH
FrY  (MDG) MEER, #2015 X —HIRE I KA 30%.
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6.2.2 %%

HI T TE U A K R B, BAEBE AR DU B P AR A L 7. e RS IR AER IR
FE55 1118 1Z 2% B SR M EORIRIE IR 5 i (QoS) » {2 1 Tl isiE A - B Rk
IR ESR, B P ISR A RIRST FR (QoS) » B, %% i & tIciksmil g
MRS SR BE R IR QoS ART, IEANASIAF ESCHTA SUTRHIIBEE, T 1P AOIE(E 4 FAnhr E 17
KT BRI 2B % H AT CONE AR SR T AR P SR T #E% .

6.3  WEXIEN) P HEEMS. RGN

6.3.1 Ak

WESZRE [ HLAS/ICT A% 8 = K IRAUE E it s, R ZMHBEEIZER CAMTEL, 3128
MTN Camernoon £l Orange Camernoon. W42 FIHAE/ICT HidnNIEA 60 K UL LM B
PRI N5 IR &5 #R 4k RG (ISP/ASP) , Hh Q3G ZMUa B R CAMTEL FIF23)) FiL ik 12 5 7 1 ELEK Y
W5+ AF .

CAMTEL 7E[E ik i 5 A WA, H 1998 AL LR A A AFRAL T A B iE AR 55
(kg Th. AR, BAESE) o 7E 2005 4, BFEEHT “CTphone” MW HIHEL, CAMTEL
R A WS RS AL 2. E T AR R T COMA ARdE T i 5%, 1E AT B A B i
% B R o

HIC& e g gt A Z2FETTYs (1999 41 Orange 11 2000 4F MTN) | 2005 4 H#f[A],
EATEEA ] GSM FrUEIRE s & IR AEE 2 A1 sMS k55 . 7F 2006 4, XULIEE T GSM 1
DM T % GPRS, MRS Z AR B (MMS) FIH B/ &350V 4%. 2008, 2009 A1 2010
SRR EAT T DK R DG IEAR AT MSC IR 45 B N FHAZ o 9, DASIZI G A P 285 1) 1P R 4% (1) it

H 1998 FHEITAEELICR, HEXM T — BN FRIVKE . SO IR
ZAFEM LG . uE AR . WEIRSIRIZEM P BIE . R O R 8 T A 3 A e H 1
(PSTN) , T ey S 22 ) S B2 38 3 B 2R B 1% (CDMA. WIMAX) & A5 £ 5% (ADSL.
ISDN) YE4FHT VSAT. FlT A5 X SE il 55 K L #R & Bt ISP/ASP 1278 [N 4% Fh 1) 1P 15 4% Il A it .

2010 5, Xf 1998 4F 7 A 14 HAEKMIWEZZBEHASESE 98/014 S1EARIMEIT B4 %M, b
PAET TAEH 2007 47146, FETF 2010 4F 12 A 21 HPUHiHEHE =0 0EE NS R Bl 5T
FEH B S 058 2010/013 5154 TG ERE M 4 2 MM IUFEIIEE 2010/012 F44; LA
KA T T S5 A 2010/021 5954 . HETIEAEJT R FELR RS TIE. 1EA
A VAR, VR IR B TAE R R R ST E R RS T AN B E, F AT T P
B AR B DT I R

B 2011 ELCK, TR 7 —Wintse, AT WL HAE M2 g — AU 2% (NGND 1)
A s o LIUT 7T 5 AE Sl FRAE /ICT AT 3 S 5 F R LM 2l 3 42 1P 4%

UEAt, NIHRRBASNCT ATk fzedr, ZEBUFT 2011 FHREAB SRS NGBS
575, JFNEMIZER CAMTEL Rt —FKER G, €581k, BEPTBUFIRE, —
KA N Viettel [IHNSE IR 1 —5KE BRI IETTIA) 3G LA
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6.3.2 XA IP 2iZ W 548 £ IR 5-F L A

R RE I G /ICT I E MM EE, fERLMAIE R RSN T E3) 1P R0, XLER
28 SR AL Y E L S5 AN S ARG UG FEAE . SMS 1l S R 2 AR B DA R . B IR A
BN HRTIMETT RIGENL S (A EARSS TS . Wk, HahIfEr) .

6.3.2.1 ZHEHEFEER

LR EIZE R CAMTEL HLEMSOIEHLEANM RGOS « BERBEAMNW (TE
AT CHRGE . LTk UK H R RN RS

HAGE 251 173 002 X LRBR I HEERRE /1, PO 93 LA EMIBIR AR S5 . %M EA
27 A3t ADSL ARSI 54 31 AL iR AR T AR ST . BUAUL AR S s TR,
HARAHGW RIS ATREALX (EZITT) AERAWI S H 534, AERN R4 it 7>
SINGEE P8I o3 R ds) , IFP R EHIX K ADSL W4% . LT E NI G 73 A T
YaoundéAll Douala FPEANEETIRISIARE, EATRT LLBORIZ PN IX 14 T 2 8] e 6 S I 752
5 R

TEMKHALT Yaoundé. Douala 1 Garoua —Huf) B EHuH GG . LN HE &
WO —AN e (HEEMER) M4, —MEEZE T DMHIX ) COMA M4, —NEEDN
ARSI X IR 55 ) VSAT PIZEFT— AN WIMAX X 28 21 %, o

NRETRMLHLTE RS, CAMTEL 4% (122 ¥ 22 G0 1 FH 1) 72 K 3BT 32 AR B 7 5 AR ) A b HL o
T BRI O, H CDMA W & A B =AM EAE R 5E (MGW)
iRk, H HHET 500 000 £ 1% & il A T2 5 800 000 £k A L& M 245 [ i L FE — & AL
AL, PR CAT MSAN B2 N4, LA &N 10 000 i1 1. EL&H MGW Al MSAN #:A
PEE IR 6 S | IEAE BB ) M 25 5 N FE Yaoundé>y 70 000 i/, #£ Douala y 60 000 iJ
P desh, AR FAZ LA LM, H RTIEAESE 20 000 45 ADSL £k .

KT HEML S, CAMTEL (A2 R Gu il 5 R 8 22 14 X 45 5 [ s X 48 e 3 78— 2 1)
BN S, FAEBRT RSN 155 Mbit/s, HANEH EFRAM A (PoP) . ADSL #iANE
&% (DSLAMD « PN CT HLIE M I BB L (CDMA) LA K 3t P8 7 X S B A AR 55
] VSAT.

E X Z0, Y8R X I3 E TRBACLT IS, XA 2%E T MEEs iRt
STM16 BHE AL T 5 000 B LA EW6ET. ok, ZE R A473E 3 000 2 Byeef Itk H
K TMEY Rz E -+ X T A T B G

EFrZTH, CAMTEL AefEHz NARMIS 7 — BLIEE E WD X (47 . 4 CAMTEL i
AN RPN (ACE) TH MIEEkAE, X —PHAEM R IR 8 R gk M IE S
BEVS B — LR % W SRR EREAE T —#E . BhAh, TE K VE VEUS A ST HT 0 R B A B R A
(WACS. ACE. MAIN ONE) , ZR#AEHE B X N2 BRAE B sl A BRI A () — 4.

Ak, Harc i ek, o A SRR AT AU BN LS, BRI AZ O M ] IP
WG . X T H RS IS (MORA) , WEFERETEH M (CBN) LALLM
(OBN) TiH . IXLLIiH 190 £ 290 L~ W4

- B b AR BB ) NGN BRI, SEIUE TR Ui i, (R nEein %
JHEE A X3
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- PVERAZ ML B A~ B B e 3 mh e, AT E A% BE DA Rt 0t A 05 AR A PR 3R HE 4
A R . 551 SRR S P

- IREL VoIP A1 IPTV ML 55 F &, Gl@ETEAE=REBRAM S (POP) T i 4k BB 2
ANBLR IP-VPN %5, SEBLA 54T By L) (8] 1) 3%,

- TEGCET B TR %nsk 4% UL 2 Douala 1 Yaoundé G AT 3R B% (1 B ml 358 IP-MPLS P&,

6.3.2.2 BIHEIEEER

A RIS E N MR s e, M. B4l RIES4E T RS, R RO
WSS R P B, T ICHIH T IX e LR LIS E T O T BRI 3 R 55 AL — R )
AL BAN FE MK 55«

- BEARHIERS . fRE. HdE. 18I, GPRS;

- RRZE Y. WAP 3 WA R4

- ARG R MMS . A HLFIIBAF () MMS;

- WS {35 USSD A5 0 kRN A5 1 1 9 5

- ISDN ZhAE (CLIP. CLIR. CUG. CCF. CW. FMPIY{REFEE) |
- AR, TEE R SMS. 1T SMS FIE AR 55 4% 5

- EATMRETFHLH IR N .

7£ 2008. 2009 F1 2010 4E[A] Orange &3 [ WA 48 A% O S AL S N SZHL T 1) NGN K22 (13
. ZOMZHER T LLNET 1P -

- 3 & MSC-S (Bl Hrhity - ARSS2%. NGN fRA) , HAaiEp AN b+ T/ERE
] MSC-S Fl— & eS8 LR W& & —BEAT AR & 13 4%

- 9 & MGW (IEARML)
- 2 ngHIR CHr—RIFJEHZF 788

2009 % 2010 4E[A], %004 H) S BR AL A2 X ngHLR B A HEAT 1) 53T DL SORS 2% 40 X 285 )
REYTEE 700 JiT 7.

fE41 = B FE @I Bafoussam K% [H AN i KT (Yaoundé Al Douala) IEH{E— 21
IP-MPLS ‘& T/ 7E1Z% E b FiX —#E B2 81T Garoua F1 Maroua Y SZHLK) . I 1P MPLS ‘B T ¥
() M R 45 R B R I T ek i h AL A BE RS DL P 2 GBRELE) A PE GREERTILZ)
(K1 1P B HIA% . 2010 S T W F2 BOR R AR A S0 B TR M BE % oK 1P-MPLS i T-MITT ¢ 2
SDH(1+1), B ik 154 FIEMLEP R S IP-MPLS, F£4 IP-MPLS B TMEI& T VSAT %

fire

Orange W EMBIILL T RS0 5 31 DHEEEHIEE (BSC) , 1 041 GREAW KIS G
(BST) PLK 11 127 & TRX. BES4EH T R4 2B S H A 5@ n, K a6
IP BTt 281 N2000 ZH14,
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£2009 “EHIR], MTN 19 22 B A% o R 468 A0 A% B W78 0 32 A% 55 NGIN 58 %0 R rp A
TARREHIMTTEAELLT 1P 258

- 4 & MSC-S (sl gsAcfedty — RS NGN A , HAT5FZRANRIE NGN
MSC 77,

- 6 5 MGW (ZEARML)
- 2 5 SGSN/GGSN (GPRS AR5 3 FF /M55 GPRS SZHF T AL &

RS — G R T RE T aE ek, P 2 GRARH AIRMERTLZ (PE) IP B
SE it % FH -5 AR 45 5 2 B IP-MPLS BT,

BLELHETRGEEE 14 G342 (BSC) , 1 064 &3yl (BTS) A1 25 140 4 TRU.
BYET RGBS A LT 22 HE, a3 6] 1P BT 5 B 281 M2000 2244

6.3.2.3 ERKMEAMRSS R

R R AR S5 P AR 7 X 28 A B WIMAX T2 A AR (WLL) , WLL ARSI a6 i
X [ — b XS s BE M, MZ IS E TS CAMTEL AL I F T 32 53 i ANl T AR 25 1) VSAT &
U GEERE . IXEERER NN T — RAIFET IP RS (B2, HIEEM PoP. JIRZH8%) . XUH
I X 2 NS AL 7 AT B 1 5 B 1P H A IS5 046 VoIP. IPTV. IP-VPN. WebSMS Filf& B HEA:

6.33 EEELEIP LML

MEGFAEERE, —RINEER (BT RES FRI B E A, RALIRST yEE ) P
LA R IR Yl & R Xz R A% O S M 1P R, IR E
M5, [P AEGEFRAL T — LS, G AL T 28 Xk 55 I SRR SR m L B B AR
JIo WERHMAERE, 5 1P HAE R MRSS R R DT

- M5 (QoS) MLE{E %4, Hpnl2ET 1P W/ HATHEARLFAE N NAE R Gl
TR AL s SIS . ANATEER - H BRI . B ER. e tkm AR

RIS
- FK P SALEFEIERN, FTXUATIR SR T E A, JEAE AT S R HE T 1) 1R
2 R IX BB R

- 52 B I FRL B AR S 2 AR O SR M I I 2 (K ELE B, W RE R I IER D (W)
AR VRO CAR & SRR P i il e g (RPRUZR42? T3 AIEREF? ) 1A A AR AL

- AT T PR RE R O 2 T IR S5 AR R AL

12 18] T I 1) = R 0 968 G i S e =y S BURF P BX. (GOVNET) « BT MRS CFETF IS
B P BT RISS. w12 | Ipva 1) IPve BOIEE DL HE HEEMAS B s (IXP) o 5%
Fla—Titl, WEFEREIEEF A AT AL . STt IXP K HEsh A iz & 7 St 2 Al
AT IR S B, PR 1P 1[5 5 RS54
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6.4  ZFERCH T I A Bk AR

6.4.1 ARk

PEMP G R T HIER - ANRETEEK . AL, ZE RS T KR
Ko BB HTEML 55 A PR T [ 52 F V55 B T RE 2 %o Bdfolk 55t AE AN W HE (B A 22
H Al 5 0 dE M S 2 8L VSAT, BN ZERL R & H BT IS R SALTHE R 40 . [
Wb, FER A B A X ACAE DR X e YR I 0 20 2 28 S AR R X T o TR0 b B B0 7 A T LY
M. HS2, BHATRERAEIME R SERNER (ACE) TiH Wi # Rl J64F7E 2012 4 N RFIF

thizE .
6.42 EAEFENED

NT R AT EERLA B 1 K 2 AR WK I ST LS BN 2 R AR BCR, ZEMATE ICT
BBt T4 1Pva R IPve (X4,  [R] R AN [5] X 25 75 3E 1 BB S B A0y (Afrinic) VEM I
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Annex 1: Questionnaire on ITU-D Question 19-2/1: Implementation of IP
Telecommunication Services in Developing Countries

Question 19-2/1 (Implementation of IP telecommunication services in developing countries) is expected
to describe:

. The potential challenges, benefits and opportunities that developing countries encounter when
implementing IP networks, services and associated applications;

. The technical, economic, and regulatory conditions necessary for developing countries to
implement IP technologies, services and associated applications; and

. The main issues raised by the operation of IP networks and IP services, and associated
applications, such as economic impact and possible regulatory frameworks.

Expected outputs for this question are:
1) Annual progress reports indicating the status of IP applications;

2) At the end of the study period, a detailed final report addressing all the issues raised in the
Question as well as lessons learned/success stories/conclusions; and

3) Guidelines for overcoming the challenges identified.

During the first meeting of ITU-D Study Group 1 for the fifth study period, held from 20 to
23 September 2010, the Rapporteur's Group on Question 19-2/1 recognized the need to compile the
latest information about the status of IP telecommunication networks, services and applications from
various aspects (technical, regulatory, economic, social etc.) and to get views/opinions on the issues
addressed by Question 19-2/1 through a questionnaire to be sent to ITU Members.

Please read the guidelines below before answering the questionnaire. As your contributions are very
important for the success of this study, please answer the questions in detail as much as you can.

GUIDELINES IN ANSWERING THE QUESTIONNAIRE
The questionnaire has 3 parts:

In Part I, the main purpose of the questions is to get the latest information about the current status of IP
telecommunications (IPT) networks, services and applications in a country along with the national
strategies, policies, existing regulatory regime and approaches to IPT networks, services and applications.
It is expected that the questions in this part will be answered by the Administrations.

In Part Il, the aim is to learn the potential challenges, benefits and opportunities encountered when
implementing IPT networks, services and associated applications along with the technical, economic and
regulatory conditions necessary for developing countries to implement IP technologies, services and
associated applications. Also, in the questions, it is intended to get views and opinions on the main issues
raised by the operation of IPT networks, services, and associated applications, such as economic impact
and possible regulatory framework. In Part Il, questions are also intended to get information about the
main issues raised by the operation of IPT services, such as economic impact and possible regulatory
framework. These parts of the questions are addressed to the Administrations and Sector Members
where relevant.

In Part Ill, it is expected from the countries to provide specific needs for training and expertise and also it
is expected that the countries to share their experiences (country case studies) on IPT network, services
and applications which could be useful for developing countries. Administrations and Sector Members are
welcomed to provide their contributions for this part.
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For each part, it is appreciated if you can provide the relevant documents (legislation, law, web site
address, project description, etc.) or links to reach the documents if available online.

ITU-D Study Groups Secretariat, Telecommunication Development Bureau
Fax: +41 22 730 5484, e-mail: devsgl @itu.int

With copy to

Mrs. Aysel Kandemir, Rapporteur for Question.19-2/1, ICTA (Turkey)
Phone: + 90 312 294 7259, Fax: + 90 312 294 7153, e-mail: akandemir@btk.gov.tr
And Mr. Fabrice James Djoumessi Dontsa, Vice-Rapporteur for Question 19-2/1, Telecommunications
Regulatory Board of Cameroon, Phone: + 237 99310548, E-mail : fabrice.djoumessi@art.cm

QUESTIONNAIRE
Name of your Administration: .......c.cceiiiiiiiiiiiinniiiiiiiereseeriessssssssesssssssssnsssssssnes

L0V 3 N

1] 3N

Please answer the following questions in detail as much as you can. You may attach a separate document
in answering the questions.
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1)

PART-I

(This part of the questionnaire is to be completed by Administrations only)

Do you have in your legislation the definition and scope of "IP telecommunication network", "IP
services and/or applications".

|:| Yes
|:| No

If yes, please provide the web site address where the relevant document can be found. If your answer is
“no”, please provide your perception and understanding on the given terms.

2) Which of the following describe your legislation best in terms of addressing the issues raised by
IP telecommunication (IPT) network, services and applications? Please choose the most
appropriate one for your country.

[] Thereis a specific legislation governing IP telecommunication (IPT) network, services and applications
[] Existing legislation is based on the principle of technology neutrality so it is applicable to legacy and next
generation networks/services.
|:| Revision required in some areas (licensing, numbering, interconnection, quality of service, consumer issues
etc.)
[] other (Please specify below)
3) Do you have law/legislation which governs the access to IPT services by disabled people?

|:| Yes
[1 No

If yes, please provide brief information and the link if the relevant document available online.

4)

Do you have specific law/legislation which allow for providing VolP services (please refer to the
definition of VoIP made by ITU-T SG17)?

|:| Yes
|:| No

If yes, please provide brief information and the link if the relevant document available online.
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5) Do you have national plan and/or strategy for deployment of all-IP networks (overlay or
replacement)?

|:| Yes
|:| No

If yes, please provide the main points and the link for the document where it can be found.

6) Does your national regulatory authority encourage telecom operators to roll-out full IP-based

network?
|:| Yes
[] No

If yes, please describe briefly how?

7) Do you have national strategy and/or plan for transition from IPV4 to IPV6? If yes, please provide
the planned deadline for such transition.

[] Yes (Deadline for transition :............. )

|:|No

If yes, please describe the main point of the strategy and provide the link for documents available on the
subject.

8) Do you have any survey conducted in your country which measures the market demand for IPT
networks, services and applications and their availability in your country?

|:| Yes
[1 No

If yes, please explain briefly the main results below and provide the document or the link if available
online.
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9) Do the operators in your country deploy or planning to deploy IP based networks?
|:| Yes
[] No

Please provide brief information on the status of IP based network deployment in your country.

10) Which of the following IPT services are provided in your country? Please provide brief
information about the range of services provided.

] voIr

IPTV

IP streaming

nPlay bundled services

E-services (e-government, e-health, e-commerce, e-learning others)

O 0O 0O O d

Others (please specify......)
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PART-II

(This part of the questionnaire is to be completed by Administrations and ITU-D Sector Members
if relevant)

11) Which of the following challenges are the most significant for your country when implementing
IP networks, services and associated applications?

] Investment cost and lack of financial resources
Existing regulatory regime

Lack of established standards

Lack of expertise and experience on IPT

Lack of specific regulations to govern IPT

Lack of IXP (Internet Exchange Point)

Inter-operability between existing and IPT networks and services
Technology knowledge and skilled human resources

Quality of service

Trust and security for IPT networks and services

Others (please specify......)

OO 0o0o0odggooad

12) Which of the following benefits are the most significant for your country when implementing IP
networks, services and associated applications? Please explain briefly.

Increased productivity

Economic and social development

Innovations

Low cost in service provision

Provision of new, converged and bundled services to the customers
Accessibility of public services

Economic and social development

OO 0o0o0odoaon

Others (Please specify...)

13) Please describe the opportunities to be encountered when implementing IP networks, services
and associated applications in your country.
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14) What are the technical, regulatory, socio-economic and policy issues that need to be addressed
in your country in order to introduce/deploy IP networks, services and associated applications?

15) What are the main issues raised in your country by the operation of IP networks, services and
associated applications, such as economic impact and possible regulatory frameworks?

16) Is there any IXP (Internet Exchange Point) in your country?

|:| Yes
|:| No

If yes, please provide brief information about the success factors particularly impact on internet prices
and the link if the relevant document available online.

If no, is there any plan to establish it? what is the effect of unavailability of IXP on Internet prices? And
what are the conditions necessary to implement an IXP in your country?
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PART-1II

(To be answered by both Administration and Sector members, if relevant)

17) Could you share your countries’ experiences (best practices, success stories, lessons learned) on
IPT network, services and applications which could be useful for especially developing countries?

18) Training needs: Please list the 5 most critical areas where your country needs trainings (seminars,
workshops, etc.) in order to introduce or to foster the use of IPT services. Being as specific as
possible will help ITU to seek ways to provide the required trainings

19) Expertise needs: Please list the 5 most critical areas where your country needs expertise. Being as
specific as possible will help ITU to seek ways to provide the required expertise

20) Other comments

Thank you.
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Annex 2: Results of the Survey

1. Introduction

In order to compile the latest information about the status of IP telecommunication networks, services
and applications in various countries and to understand associated technical, regulatory, economic and
social challenges as well as to get views/opinions on the issues addressed by the Question 19-2/1, a draft
questionnaire was prepared by the Rapporteur and Vice-Rapporteur for Question 19-2/1. After
discussion, it was adopted by the Rapporteur’s Group in its meeting in 9 May 2011. Subject questionnaire
was sent to relevant ITU members. Answers to the survey received from 9 developed countries, 6
transition countries, 22 developing countries and 4 least developed countries (31 July 2011). Preliminary
analysis of the survey is provided below.

2. Preliminary analysis of the answers to the survey

Responses to the questionnaire on Question 19-2/1, attached as Annex 1, were received by 41 countries:
9 developed countries, 6 transition countries, 22 developing countries and 4 least developed countries.
Annex 2 provides the overall statistics prepared by BDT based on the answers received. In order to
provide some insight into the answers received, below is a summary of some of the main points of the
survey result.

2.1 Definition and scope of “IP telecommunication (IPT) network”, “IP services”
and/or “IP applications”

Regarding the question on definition and scope of “IP telecommunication (IPT) network”, “IP services”
and/or “IP applications”, developed countries stated that specific definitions of the given terms are not
available as they have technologically neutral legislation which covers all kinds of technology including IP
based technologies. On the other hand, one third of developing countries and least developed countries
provided their answer as “yes” giving some reference to their legal documents on the issue.

In general, the perception and understanding of the countries on the given terms are very similar. For
instance International Telecommunications Users Group (INTUG) provided its understanding as “IP
telecommunication network means a network using the Internet Protocol (IP) and IP addressing for
communication. “IP service” means a service available using an IP telecommunications network. “IP
Application” means an application accessible via an IP telecommunications network. The majority of the
countries who responded to questionnaire stated that their existing legislation is based on the principle of
technology neutrality so it is applicable to legacy and next generation networks/services. On the other
hand, some of the countries stated that a revision is required in some areas (licensing, numbering,
interconnection, quality of service, consumer issues etc.) on the issue (see Figure 1).
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Figure 1: Status of legislation with respect to IP telecommunication networks/services
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m Other

2.2 Laws/legislation on access to IPT services and VolP

Regarding the existence of the laws/legislation in the different countries who responded to the survey
which govern the access to IPT services by disabled people, from the 39 answers received, only 5 of them
stated that their legislation has provisions regarding access to IPT services by disabled people. Concerning
the question which sought to understand if there were specific laws/legislation in place which allow for
providing VolP services, from the 39 answers received, 16 of them generally stated that VolP is allowed by
legislation. In some countries, like Tonga, although it is not explicitly stated in the law, VolIP services are
provided by the operators. The majority of countries who responded to the questionnaire stated that they
have a national plan and/or strategy for the deployment of all-IP networks and that the national
regulatory authority encourages telecom operators to roll-out full IP-based networks. For instance, in
Latvia, the government has decided to co-finance the deployment of optical backhaul in rural areas.
Furthermore, most of the countries stated that the operators are deploying or planning to deploy IP
based networks.

2.3 National strategy and/or plan for the transition from IPV4 to IPV6

Concerning the national strategy and/or plan for the transition from IPV4 to IPV6, from the 38 answers
received for this question, 13 of them stated that they have a plan to guide them in the transition to IPV6.
For instance, the Czech Republic stated that the deadline for transition is 01/01/2011, Viet Nam stated
that their deadline is 31/12/2020 and Turkey stated 31/08/2013 as their transition deadline.

24 Types of IPT services provided

With regards to the broad range of IPT services provided in the countries, in accordance with received
responses, the main services provided in the countries are VolP, e-services such as e-Government,
e-Health, e-Commerce, e-Learning, IP streaming, IPTV and nPlay bundled services (see Figure 2).
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Figure 2: IPT services provided in the countries
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2.5 Challenges faced by the countries in rolling out IP networks

The survey further showed that the challenges which are most significant for countries when
implementing IP networks are the following. Note that these are listed with the most significant
challenges first and the less significant challenges last in the list:

Trust and security for IPT networks and services

Investment cost and lack of financial resources

Quality of service

Lack of established standards

Existing regulatory regime

Inter-operability between existing and IPT networks and services
Lack of expertise and experience on IPT

Lack of specific regulations to govern IPT

W L N o v AE W DN e

Lack of IXP (Internet Exchange Point)

[EEN
=

Technology knowledge and skilled human resources

11. Further details can be found in Figure 3.
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Figure 3: Challenges when implementing IP networks
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2.6 Benefits and opportunities related to the implementation of IP networks

Regarding the benefits which are most significant for the countries when implementing IP networks the
following benefits were mentioned (further details can be found in Figure 4). Note that these are listed in
order of significance.

Provision of new, converged and bundled services to the customers
Innovations

Economic and social development

Low cost in service provision

Accessibility of public services

A A o

Increased productivity

Figure 4: Benefits of implementing IP networks
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As for the opportunities to be encountered when implementing IP networks, services and associated
applications in the counties, various issues are mentioned by the countries as opportunities. They include
the following:

° Employment opportunities

. Infrastructure development

. Innovation

. Increased productivity

° Ease of expansion and upgrading of the network

. Greater availability of advances services

. Lower costs of network development, lower service cost

. Faster access and collection of information

2.7 Issues to be addressed in order to successfully introduce IP networks, services, and

applications

Regarding question on the technical, regulatory, socio-economic and policy issues that need to be
addressed in a country in order to introduce/deploy IP networks, services and associated applications,
some of the countries stated that the regulatory frameworks to govern the implementation of IP
networks, services and associated applications have to be put in place, including the issue of
interoperability between the legacy network and the all IP network. In addition to these, human resource
development and capacity building are stated as the issues to be addressed.

Concerning the main issues experienced in a country with the introduction and operation of IP networks,
services and associated applications, various issues have been stated by countries. For instance, the main
issues raised in Tonga were noted as being the unavailability of a regulatory framework and the quality of
services provided to the general public. Montenegro stated that the main issue in the country is the
shared use of underground ducts and global Internet access. For Eritrea, the main issues noted are the
high prices and the latency of the existing IP network, as well as inadequate capability and experience of
the young engineers. They further noted the need for longer training on high-end software.

The International Telecommunications Users Group (INTUG)® stated that the major challenges affecting
most regions/countries are the following:

. Cost models used for determining regulated prices for significant market power (SMP)
operators;

. Progressive elimination of fixed and mobile termination rates;

. Transparent traffic management rules to prevent discriminatory network prioritization;

. Spectrum allocation processes (avoiding stealth taxation through auction fees); and

. Establishing and sustaining open competition in wholesale and retail markets.

1 INTUG is an international association of business users of telecommunications, bringing together national and

multinational user associations throughout the world. They have members and contacts in all five continents.
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2.8 Impact of Internet Exchange Points on internet prices

In order to better understand the impact that the existence of IXP (Internet Exchange Point) have on
demand and on internet prices, countries are asked whether they have an IXP in their country and if this
has an effect on internet prices. From the 38 answers received, 23 of them stated that they have IXP in
their countries. In Pakistan for instance, there is no IXP, however operators and ISP's have established
interconnects with each other so local traffic can be routed locally, without the need to go to internet
cloud and back and in this way increase costs.

2.9 Training needs in the countries

Concerning the training needs of the countries in order to introduce or to foster the use of IPT services
various areas are depicted by the countries. Some of them are as follows:

. Regulation of IPT services

. Implementation, administration and management of all-IP networks.
. Legal implications and policy issues of IPT.
. Transition from IPv4 to IPv6

. Allocation of IPv6 resources

. IP Interconnection

° IP QoS

. IP service licensing

. IP network security

. Billing for IP based voice services

. Internet regulatory policy
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Annex 3: Composition of the Rapporteur Group for Question 19-2/1 —
Implementation of IP telecommunication services in developing countries

Function Name / Country

Rapporteur Mr Fabrice James Djoumessi Dontsa (Cameroon) from 2012
Ms Aysel Kandemir (Turkey)

Vice-Rapporteur Mr Youcef Bouzar (Algérie Télécom SPA, Algeria)

Vice-Rapporteur Mr Seyni Malan Faty (Senegal)

Vice-Rapporteur Mr Rachid Outemzabet (Algeria)

Vice-Rapporteur Mr Patrick Zeboua (Céte d'lvoire)

BDT Focal Point Mr Desire Karyabwite
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Annex 4: Reports of the Rapporteurs Group Meetings for the study period
2010-2014

The reports of the Q19-2/1 Rapporteurs Group meetings for the fifth study period are available at the link
http://www.itu.int/md/D10-RGQ19.2.1-R/ .

The reports of the Study Group 1 Q19-2/1 meetings are available at the link
http://www.itu.int/md/meetingdoc.asp?lang=en&parent=D10-SG01-R&question=Q19-2/1
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Il. Glossary

3G Third Generation

BWA Broaband Wireless Access

CDMA Code Division Multiple Access

DSL Digital Subscriber Line

EolP Everything over IP

FTTH Fiber To The Home

GPRS General Packet Radio Service

GDP Gross Domestic Product

HDTV High Definition Television

ISP Internet Service Provider

IP Internet Protocol

IPT IP Telecommunications

IPTV IP Television

IXP Internet Exchange Point

MMS Multimedia Messaging Service

NGN Next Generation Network

NRA National Regulatory Authority

PSTN Public Switched Telecommunication Network
QoS Quality of Service

RFID Radio Frequence Identification

SMP Significant Market Power

TDM Time Division Multiplexing

VoB Voice over Broadband

VolP Voice over IP

WTDC World Telecommunication Development Conference
WTSA World Telecommunication Standardization Assembly
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