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AFRALTI The African Advanced Level Telecommunications Institute
BSC Broadband Systems Corporation
CA Communications Authority of Kenya
DIT Dar es Salaam Institute of Technology
DSL Digital Subscriber Line
EAC East African Community
EACO East African Communications Organization
EGI E-Government Infrastructure
FTTH Fiber To The Home
GDP Gross Domestic Product
ITU International Telecommunications Union
IT Information Technology
JICA Japan International Cooperation Agency
JTEC Japan Telecommunications Engineering and Consulting Service
JTL Jamii Telecommunications Ltd.
KMN Kigali Metropolitan Network
KT Korean Telecom
LGs Local Governments
MDs Ministries, Department and Agencies
MMU Multimedia University of Kenya
MYICT Ministry of Youth and ICT
NBB National Broadband Banckbone
NBI National Broadband Infrastructure
NTO National Telecom Operators
NTT Nippon Telegraph and Telephone Corporation
OJT On-the-Job Training
PIP Public Infrastructure Provider
PSP Public Service Provider
RURA Regulatory Authority
SMS Short Message Service
TCRA Tanzania Communications Regulatory Authority
TKL Telkom Kenya Ltd.
TTCL Tanzania Telecommunications Company Ltd.
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ucCcC Uganda Communications Commission

UICT Uganda Institute of Information and Communications Technology
USD United States Dollar

VETA Vocational Education & Training Authority

WiBro Wireless Broadband Technology
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A X —F v MBE LB LT, X0 IR CmEREE 2R D R — e R0, (HE =2k
N )



N D) WESEYNT, 014 I =T R OWZ o =T 2 LI8l, AFEEII Y 4 Kk
VLY v EuaFBELE L, BB, T PIconTid, 201545 H 18 BiICy —F ¥ —
REND Y | LIBBUIERLN N TWD Z ENLRERNZENLHRS ZLicLE L,

FAEORNRIT, FRiTEE, BHERA, FRooN - LA EER D DR ST
WET, FATER TIEA X —F y M XD IEHRINE KO A ABRE (WHEEEES
WEEES, BEERES. F— 7 VEIEER) LoBRAHEZ I L, Bz 2%
BN OIRANAT O oD DO Z LE LT, £/, BIMFAETIZ, v WX ROV T &
DBEEES, WIEERES. UHMERE, PRBUMERAE LML, 77— 08 A
Wi, AMBER EORMBEEZERET S & L iz, BAROEKRHIEZRIN L, T ERKEH I
BT 2B AR AATVVE Lz, BIMIFHARK THRIL, RO - BHEZITV, HARBRE
L OBRZHAITOD, MEFELIFRLE LT

1.4 RAEH
AREOTHEE LY EKIINEZE S O LB T,

K% 3 FAEMBRUHEL IS

K 4 HEH B 1Y R
Ti s | JTEC@IZHAT - | @I, BETH OB, tr—7 VEARR, 7w
(FAEHER) VAT LR — RNy R —EORPL, BRI - AMBEROBLR K
O =—X(TB 9 5 E e
i —= JTEC v =7 « | e —7 W T A% L 07
FER) aHE b
1.5 :R&ERE

FHAEMIEIL, 201548 H 11 H225H 9 A 4 H T, F7-76M 0 RIIHAHER L 1IcH8# L
* L7,

1.6 EHfE5E

A B M & T 2 72 O IS BIRBUMRERY . lAE . WA EE K OWHEHEEE & 35
RILE L7z, ahffRERA4 2 RF 412, T L CTH AT OREARF 5 ICE#H L E Lz, £72,
FWERHEH LT LT — g VERHIEAEE 2 IB#H L E LT,



K& 4 FHRTH%ES

BRI EA 4 <PTfEE >

H SRS Uganda Communications Commission (UCC)<v 4 o &>

Regulatory Authority RURA)</L T > &>
WEE¥EFE | Uganda Telecom< 4 > &>
Liquid Telecom</L'V > &>
WEEHREH | Soliton Telmec Uganda<y 5> &>
TFE K% BE Uganda Institute of Information and Communications Technology (UICT)
<UHHE>
Fiber Technologies Limited<™ %' > %>
Z DAt East African Communications Organization (EACO) </L U > &>

East African Community<#% > ¥ =7>

M#E 5 FHETOITEEDNER

V& EACO IZT NI RURAIZT
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HT2E DAVERVILIVTORERR

AARNDZIEZT 7 BZOWTHREIZRLNAZFER LA L T in b ET,
Lo, Tzl TRt S5 FHIT, AR, wZofs, BIYEENZ <, AARA
DT 7 VBT HHBRIIELS BV EFA, —FH, ERICT 7V DOE~ ZFiMT 5 L.
ZIFARLFAI CEEDOAEERH Y, AAROFLEIHM ML AL LT, 8
HTHEEL TV AERDEELD D £3, AHED M ARICIZAAREEICLDZ T 70
TORGERSLFERHOERNDH Y T8, £ODITE, ETHEHRART 7 U BTkt
LT TV OMBMEEZDMENH D LEZEZTVET, KREFENZO—IITILSE
WTT,

KETIE, FAERNBEEO Y H X RO o X O—RIER, ZeER, %L CEXIHE
FIHFIZOWTIHRANET, Fo, BHFAEDONGIN THL TNV DIZONTH REIZ L D
FRONTAE AR L CWVET,

2.1 —ftER

S OTMERNRO T T FRONVT o 2Z, B 6 DEHICT 7 HONEEIZHY | IE
FEEFREZEG L7 =T LOZ P =TIZ8ELTWET, ZHDEOANOIE 2013 0
WETIZ, UH N 3,640 TN, VT X0 1,070 NE7Ro>oTWET, EomfElE, v
T ZIEAARDOKINE R CALDOIEESTHY . VU HIXARONE &SRR Z A DR TR
ST, WTFRbAREEARS E AN EMEL /N OETY,
INHDOEDO—ANYE7-0 GDP X, v #n 633USD, /LU %% 709USD & R72IK
WEE L 7o TR, El U o X3 - BRFEE, T AEERDY ET0N, LY
VHDEREERIIEETT, TNV RNEIME L, BOoANORCHEBITILY XL
FERITTY, (KR T73R)

X# 6 UH L FRONTEDMEEBADIES & DHEE

TH K
T K

ﬁ’f
T

poy=r Japan
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M 7 UHHE, VIUERRTNAPO—RER

[ 4 7 ZIFNE VIRV i |5 7L P HEE
N =] 3,540 75 A 1,070 75 A\ 940 75 A
(2013 4=, EAC)
i FE 24.1 Jiki 2.63 Fki 2.78 Fki
(HARDAEIND LX) (AAROMNEA+EERD | (BAONEAEIR
5 &) BIEDILX)
HHB VA XHY T2 T T
(F=w& 1,312m)
GDP 9,338Mil. USD 6,670Mil. USD 1,103Mil. USD
(2013 4, EAC)
— AN¥H7= 0 633USD 709USD 294USD
GDP (2013 4=, EAC) (2013 4=, EAC) (2013 4, EAC)
=zE WEE AU R U EE X=TNU X EE, JERE | LR (AHER). v
(O EE) VI R (2009 4, AFEEICEN | vV (M)
S, LFBIZ b > THE
S o). LGE
T FURNH B6FD), 56 | FVAME (DY w7 | FURRE (IR
NEA) FH BEN, AARATLHE | TaTAX N ARAT | v T, TaT AKX
(1)) LE ~)
FHEPER EMOKEE : GDP D) 22% | ¥ (m—b—, %) B¥ (2—e—, B
G EE) #lik - dFSE © GDP @ A5
9 26%
P —E X :GDP D1 47%
(2012 -, UH U FH
it 5)
FEEREE ¥ [E (394.25) . #E [EH | >k E (159.58) . ¥ [H | ~L¥—(63.85). Kk
NHBA) (152.32), HAR(68.87)7 | (64.62), ~/L*¥—(53.50), (51.82) . KA v
v~—27(64.18), /7 | AT #(37.03) (32.90), HA(21.20),
= —(58.67) <2012 %, BN K> 7 2 4(19.64)
<2012 %, H )7 RL> <2011 4E. 55 K>
H Rk H A3 13 4k 7 L 7 L
()

il SABA

2.2 BREEHR

AARORENEIN TOFELZRTT 255G

EAC. U7 et R

XEBRE A~ DPERLROWAE DL B HITEE T

T IBEE OMN L LR — L=V I OFRB B SN TR, v F ROV

A =W

(Ll s Wb +oEE LTSN 226 TL-UL 3 EHlEIED T

IV DLl oTWET, SR ANT (UHX) KOXHY (LT ) IHTE
LELEDN, ZREHOALZITE L EFHATLE,
¥, TN 2015 45 HDr —7 2 —LIk, BURRIC AL EZRBDS kKL L TUvE
TOT, EoOPLEHE (LL3) RREHSALTHWET, (RKR8ZM)
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K& 8 UHEH, VIUFERORT NV POREER

fERRER
(HE: BHREFER. S 5H)

&

LA EBL TSN,

LRI FEFR2DEMITLEST
Si=1AN

LA ERIFIEH TS,

LARJL4RELTIZSLY,

i A

2.3 BARBAR DR A &

Rwanda

Burundi

RHEDHIE L TOLERHEDOEALEHT LHICIE, HAOERICEDEPMHEL
FZERATVET, KHEIZITZZNHDOETO HABIN OEBIRCE RS 283 L £ L,

BAENZIND 3 PEICH LEFRZRAL TR, v Z LY I TIIAME
TR EENTOES ERAEEEANIAMBERICER L ETOTHE4ELOHE 5 ET,
HARBUFOSHRIZOWTEL LET, (RRISH)

M& 9 BEEZERHAOEASH
THH AN 4 TN
- B RR & LT 5 R - RV HARIE - EE AT T .
< EREROPT M - JEEEBA RS 1HBARE 7y
- AETEBRBEEEAN  (PRAEE - 7K) (BfHmfE L - © 2% 24k) - PR SR

- AEERHIIZ 38 1T % SR AL

« FOMMDOTEE

I E S e (A =B/
FREB K ONEHEDOL LT

v T wRDH LR | TREEI
eEOEOm EERfEL. Rt
JE—DBEIIGZOND LD
BRAMEBERT 2L 2 HML
ERAR

Y —vRm Lk

(L aTp /K DHERR)

- BRREX 2D NMER

(BHFEANEE - 31

Nk FLAR R v oD FEBLIT )
TV T X B HEET S
(BT 8E ) oo
W, Bt a0 gL 2 D
ANMBRRIZ D202 5 #ll BE K O %k
B - JIRREERE o R b O o i
~ORM % ZET 5,

Rt —ER

) b (R PR,
AETREREE A F)

- S EDIEREY T #t
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2.4 BXBIESE

KA HIE L TWDEREHI I — 7 i LA VERZ R E L TEY
BAETOBEKGIEZICRY £9, ZOMENL, KEHTIE

FEEBE]
ya =

+ A SR [E o0 FE AU A 40 B

HwE LTHEEDOT m— AV FBER K OEREBE Y — 2 ORBUICTHO W TRRE LET,

2.4.1 77— KX REGR

T RONT HEERFIENT IS 7 e— RN RBURAZRE L,

HEWEE=F— LN bENEEF TT,
T A2 TIE ICT AR BUR DR IE %17 > TH Y | The National Broadband Strategy for
Uganda (2016-2020) 35K € STV E T,

BUE BB 23

F7-1 0 # T, Youth and ICTMMYICD)E RNERKEEIT->CHB V., HiTTIX

SMART Rwanda Master Plan 2015~2020 233 E SN T ET, (KFE 10 2R)

K& 10 YHVFRUONT U FDT u— KAy REHE

v NI B TNy

71— K | Ministry of ICT 73, Ministry of Youth and | fF#7eL

N2 RE | The National | ICTMMYICT)2S, Ttz K&

¥ E | Broadband Strategy | -National ICT Policy
for Uganda | -National Broadband
(2016-2020) % & policy (Oct. 2013)
[4] -ICT Sector Strategic Plan
2013~2018
-SMART Rwanda Master
Plan 2015~2020[5]

% RE | Uganda Rwanda Utilities Agence de Regulation
Communications Regulatory Authority et de Controle des
Commission (UCC) (RURA) Telecommunications

(ARCT)

24.2 UHF DT a— RNV REERONE (Hke)
U A BN E L7 The National Broadband Strategy for Uganda (2016-2020) ™
EHZRF 11 ISR L E L,

2020 £ TiC
RH—E 228 100%H H 7T e

v MG OITEARRE, BB K OV AR L L O BERBI T, T m— RNy
LD R, TDOHEL 3Mbps L EETHZ A HAEE L

TWET, TRODORAEEROIZDN T —T VOB ANEESNLET,
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X 11 UH U FBIROT o — KXV RBOR

HAIEE B E
Zu— RNV RO 3Mbps LA I~ (2020 4% T)
Ta— RN RO J— T VIR 50%LL . #E. 100%
(2020 % T)

Ta— RN RO MG OATERER . RS, L E OB EK
B, 100% (2020 4% T)

A=l AN R Ve INERRE, B0% (2020 FEE T)

7 a— RoN> R A Zu— KX RO Mbs #4729 O H %2 TS
T 10%H 138 (2020 4% T)

IARHRIE 7 — 7 V5 i DR 2020 £ T

W56 A — B ADEH MDAs&LGs4®D 70%L4 E (2020 £ % T)

TR ERAT T A DG 50%LL L (2020 4E % C)

TN T T — 40%LL I (2020 4% T)

E% 7 v — RN RBUOROKRE 2016 £ £ C

E% 78— RV R A2 T7FAKTY | 2016 4FF T

T — S i 1 R

@QNVU DT a— R B

LT A BN ERE L7 SMART Rwanda Master Plan 2015~2020 OZEH)IEZFE 12 &
ORFK 18 ([2B# L £ L7,

BUF O B, B BUFBHR 8, ICT BRI, % v b U — 7 80505538 0 | 2020
EOFBHEIIBIEE (20183 4) D4 &2po THET,

F7o, 7T u— KAV FECRICIE 10 o\ B EAH ST Ed,

X#FE 12 VU U FBAFO HEE

THH RO OBLEME (2013 ) HHZME (2020 4F % TIZEH)
B 7 BUNBA%S 140 fir 70 i
ICT BH%8 141 iz (2012 4F) 80 ir
Fy B U — 7 K 88 i 50 fif

Mz 13 VU UFBRFOTr— RV REK 10 D BE

Ao HE gy =p A B
R I OAEEOED EOT-dDER, | < EmEERSEDOIK
By —tE 2DEA

@BHENEHTO ICT OFIEREE | - 7 V2 MRS ~0T 7 € 55 E
cFERT AR N T Y B3 OHEE

@SB OAFEMER . KO | - AEm EICnERIEREL, 22w
b, PEZELOfEtE DO

c BEO TENAKOFEENLDOTZDDREN
Ua—Fx— 0 DOFEE

4 MDAs |%. Ministries, Department and Agencies D%, & THEBI D = &, LGs 1. Local Governments
D, HGATEAEBID Z &
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OM B HAEOE E - B MBSO HEE
< RV AT KB
HFEoAE | @RS E O — 2\ B2 X B4 | - BPO O#dE, Bl CllXY— A0
LAEFEVEM | EZRG OBRERL & TR < ICT PEX¥A > 7 TR om |
E ®ICT A /L OEFHHIEE ) D]k CEHFEFOEAN T T—T ST LD
S L Kk ICT A ¥ LD =
- G2G RO A HAE ORESE L 55 P
DM E
DRt rTRE 72D H B & & B « NREY X T DOFKE
NI X VT 4 AT LORE
@FEMMNIE L= —EADED | HAEINZEEZE ICT 1 > 7 7 (Cloud
DRAEN DR 72 ILFIHFWA 7 | first policy) DiRfk
7 OEGE & [EZF ICT HAE D 3% A NR—=F2 VT ¢ BK, XIGT A
T A, FRERIR SRR ) o
B OFHY | @QICT DRES K OGN BARED 7= D |« ZHRB 7R EF ICT Ehi & & PR D% 7
EHT: EF ICT BUFESE~DZAL cRET D ICT a2l & LI FB 5k
L= —pm L
OETBFIC L2 EFERIEOMRE | - [TEHY—E 2O, FHRIFE L=
LEHT /RO — T VHIA~D R | 2=~ —2 a3 F vy (G2G & G2B) ®
W72 — B A Ot figite
cEHFRA v HF—Fy MMEREIR (local
internet) OILFT T v b7 — L DBHFE
2.4.3 EXRIBEFEE

v A KD R R

fg ¥ 3 12, National Telecom Operators (NTO) .

Public

Infrastructure Provider (PIP) & U! Public Service Provider (PSPIZSE SN TEY . 1
T2 4E, 24 KON 36 4L 2o TVET,

NTO (Zi%, MTN Uganda % O* Uganda Telecom, PIP (Z{%, MTN Uganda, Uganda
Telecom % & Te{E3ES5E 4, PSP 121X Airtel Uganda, Smile Communications 28735
EFNTWET,

244 BREEY—EA

ARIETIL, VH A RONT o XOESBET—EADOBRIZOWNTREHEH L TV ET,

Fio, TNV ONTE —EHOEREZBEE L F L,
1) v x
1) EEEIMAE

T H o H DB KR 2014 4 12 H T56.5%E 7o TWET, WiRld., 2% (324,442
MAE) NEEBFEMAE . £ L THO 98% (20,365,941 IIAH) IXH#E#EHEIMAE T,
(% 14 21R)
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X 14 A FOBIEMAEE

- 324,442 ,
[ AR ] 2%

EYIIPNE x4

A
&

56.5%

20,365,941
, 98%

HEHTAER A $

Hi# : UCC (Post, Broadcasting and Telecommunications Market & Industry Report,
October-December 2014)[6]

i) A ¥ —xv MIAFE
A X —3y MIJFEIZ 100 AH4720 30 A§5 & 72> TWET, E-BEEMFIHAOAL ¥
—% v MIIAZE X 118,400, % L TEASA AEINAE X 5,694,930 & 72> TWET,
(K% 15 21])

Xz 15 UHEFDA v H2—Fy MIIAEE

ENANA F—F oy MIAEK
I
113,400 [EEA 2 —2 >y MIAE$K

5,694,930

A =3y FRITE
10,812,888 (29.5 A/100 N)

0 5,000,000 10,000,000 15,000,000

Hi#f : UCC (Post, Broadcasting and Telecommunications Market & Industry Report,
October-December 2014)

iii) 7'vm— RN RIAE R

EE 7 n— RNy REERT, ITU O 2014 FEFEHRTIE, 0.3% & 72> TWET,

Fo, BEAA T m— RV REERT, UCC FH TiE 2014 4£KI1Z 10%272 5 & Tl
S TWnEds,

5Hifi : ITU, UCC (Postal, Broadcasting and Telecommunications Annual Market & Industry Report,
2013/ 14)[7]
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1v) E/SA L ke — A6

ZOETHHEHEIRD SMSTA M o 72F A LiksY—EAOFAFITL <. 90%LL LD
PEREEMAEPFA L TWEST, Zo—EXARaiZiE EEO=—XZE&E L TW5H
MERTHEMETT, (KK 16 BR)

XF# 16 UH LU X DOENANEEY—E R

20,3 T

25,000,000

20,000,000

15,000,000

10,000,000 TR EY;
5,000,000 Sl

Number of Number of Number of
Mobile money Mobile Mobile money
subscribers subscribers agents

Hi#i : UCC (Post, Broadcasting and Telecommunications Market & Industry Report,
October-December 2014)

Q2 oo x
1) EIFEMAE

VD U HDEGEE R FEIT 2015 £ 6 AT 73%E > TWET, WNaRIXEEEBTHMAE N
1% (46,465 MMA#E), LT 99% (8,181,993 MIAHE) IXHERELIMAE L 72> T
F9. UHFREE EBEEFENEEEG A RE L EE-oThET, (RR 1738)

I EEEDOREELR T =T 2R %5 L, Liquid Telecom #1725 67%, MTN Rwanda #£:43
33% LMo TNET (MK 18 B2R)., AiFILT 7 U W OEKOE~ CHlfEFEL Eh L T
VW5 Liquid 7 /v—71ZJ& L., 2014 42 Rwandatel £L0 [ & FE G F50 2 B UL U [EEE
R —E A& LT k3, Rwandatel 1TV HIZHAD NTT (CFHYS T 5 @EFEETL
=0, FROEREICEHSRTWAS L W) Z & T, FEBEELZEERETHY .
77U B OMICHIEERST U7 ClEFEEIToCVET,

EEEBEHEOFED > = 71X, MTN Rwanda49%. TIGO Rwanda35%-¢ L T Airtel
Rwanda 7% 16% & 72> TV EF (K& 19 2M). TIGO Rwanda thi% TIGO 7 /v — 7
BL., RZNV—1ZFIch - mkET 70 D THEELIToTWET, Airtel Rwanda [

6 ENANESY—EREL, EHEEAEH LZRE N —EARORESEY— 2D Z &, 22— — L
T—EADBRIECT ATy vEME, BE&ET ARV Y b & UTHIT, B SMS ZFH L Tik4e L
TEWHFIZES LT Z L EZOSBOEREED, A vE—VE2ZIT M, < ORKIE Chex =T
WMBZENTED,

7 SMS kX, short message service DHf, R PHS [ LTEHWTFF X b (XE) ITLbd A vE—
CEEZETH—EATT, (Wikipedia)
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Bharti Airtel 71— 2B LTCWET, ZDOXHINT o F TILBETG I EEEAZEN
XELLCWET (K 20 iZ MTN Rwanda % O Airtel Rwanda O 37T OB H % H8#) ,
Fio, B21 IR L 9 I 2 tREHEHIXIZZT2ECHAE L o T ETR, 3
HARUTAN A/ S—3T 85%50 & 72 > TWET,

X 17 VU FOBIEMAEEK

AR T8% 46,465, 1%
{ R B
BRI
8,181,993,
99%

Hi - RURA  Statistics and Tariff Information in Telecom Sector (June 2015)[8]

X% 18 BEEEFMABLROEEEN =7

15,497,
33%

MTN Rwanda

Liquid Telecom

Hil - RURA  Statistics and Tariff Information in Telecom Sector (June 2015)

MK 19 BEHEFMABBROEXEEN =7

1,336,679 Airtel Rwanda
, 16%

MTN Rwanda

TIGO Rwanda

Hil : RURA  Statistics and Tariff Information in Telecom Sector (June 2015)
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X% 20 MTN Rwanda (%) & Airtel Rwanda () O'E3¥FT

T —

AL

1 -
- e
W\ AT VT TV ORSEEES
S SOsY
L A
e

p—

g -
| i

X 21 BfEOV— v AR4EEHE (EEV/N—RE AOV/N—)
2G? 2.5G° 3G 3.5G"

Geographic Coverage % (Population Coverage %)

MTN 99.08(99.90) 99.08(99.9) 64.49(85.07) 64.49(85.07)
TIGO 88.98(99.83) 88.98(99.83) 12.35(49.54) 12.35(49.54)
AIR TEL 89.73(91.56) 89.73(91.56) 15.36(22.19) 15.36(22.19)

HJE : RURA Statistics and Tariff Information in Telecom Sector (June 2015)

i) A ¥ —xv MNIAFE

NI UHTEA L —Fy MIMAEDIZEAER T a— RN RIMAEF Lo TnET
M. FOEIE, BET v— RV FIMAFEED 20,548, £ L TEAA /LT m— RV RN
AEHIT 2,606,911 T THET, (X 22)

[EE 7 10— RN ROFEEHR]L = 713, MTN Rwanda 78 88% & K& 72y =724 LT
BV, &ITBSC7%. Liquid telecom3%, ZDfLl 72> TWET, (KFE 23)

ENA T a— RNy REEER] Y = 713, TIGO Rwanda & MTN  Rwanda 75 43% &
W 42% EFIER Uy =7 2F L. F& D ® Airtel Rwanda I% 15% & 72> TV ET, (K5 24)

Smart Phone FJf#& %1% 2015 4F 6 A WfAC 588,357 L7z > TW\E¥, (KK 25 BMR)

8 2G 1T, 2 MMHEHEF TN Z L C, TUXNERENA L RO,

(IT FFERA)
9 2.5G %, 2G LB L TEEARBEZEI L TWD, BT A—/WZEE T 7 A LV E2RFT 5 &0 oiz 3G
7 —E 2O E IR L 0D, (T HERR)
10 3G 1%, & 3 A EERT B /X0 Z & T, ITUEBESEEHAS N L > TED Sz TIMT-2000] 1Z
HEICHEIL L= F D Z VRO = L, FEAMIC CDMA R &M L(—iZk B o TDMA 5% F)
), Wl T — X WER~Y LT AT 4 T A LAY — AN Rt s s, AT ARERL)
11 355G i, 3G OF — X WEHE & Edb S B @ EHK, @5 HE I E Mbps~ 13 Mbps, (IT
FFEERESL)
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X% 22 Tu— KXV FIIAER

20,548, 1%

BE 77— RS2 FIMAEE

2,606,911,
99%

ENNA T a— RN RINAE

H i : RURA(June 15, 2015)

Mz 23 BEETr— RNV FEEEH =T

BSC, 1,463, Liquid

HiEE : RURA (June 2015)

X 24 ESANTE— RNV FEEER S =7

Airtel
Rwanda , MTN
525,920, 15% Rwanda,
,490,117,

TIGO 42%

Rwanda,
1,505,786,
43%

HE : RURA (June 2015)

21




K& 256 A~v— b7+ OFAEE

Smart Phone Users (June 2015)
MTN Rwanda 349,358
Tigo Rwanda 129,155
Airtel Rwanda 109,844
&&t 588,357

HJE : RURA Statistics and Tariff Information in Telecom Sector (June 2015)
i) ¥R

BBEFEEONEEAZRFE 26 1R LE LT, OIEEEHDZ L TIGO Rwanda T
t 375 4 C7,

X% 26 FBEEFEFOREEK

400 375
350 " Total
300 B Temporary —
250 241 Female
200 - B Foreign
150 - B Permanent
100 -
50 -
O .
@ g > ~ ) ) od > J
& & S P & 44°& & W 4@&
&Q Q X5 X5
< x K & _© & _®
&é GO Q> > & <
A\ & & & » &
S v N &

HJE : RURA Statistics and Tariff Information in Telecom Sector (June 2015)

@7y
1) EEEINAE L

TNV OEFEMAEET 3,271,375 TH Y, WiRIXEEEFMAELED 21,619, #Hr
EREIAEELN 3,249,756 & 72> TWVET,

G EERE Y — 21X, ONATEL 23feft U, #H#ERE— v 21, ONATEL % &te 5
DAL THWET, (KK 273R)
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M#E 27 TAUTPOBIEMAEZE

E R A
#, 21,619, 1%

Telecom Operators:
Africell S.A

MR R aE IIAFE Econet
¥, 3,249,756 ,
99% ONATEL
Lacell

Telecel-Burundi

HE : ARCT Statistics (June 2014)

2.4.4 St/ —7 )L OE AR

AL, T —T AR L AF VBT 2 ERGIEEA=—XOMRE B E LTVE
To KT —T7ME FITH IC X D127 7 B AMICFIA STV DS, HB TR 2 5 s
B, T LTHHNO A Fr ) 7 LTOFM, S oIcmBed 2 8 ERERE IS FH
EINdl, ZORENRH Y T, RETIE, K7 —7 VOENRPUZ DN TRRE T,

1 vHH

U AU H IR, 2014 FEREET, 5,000km DY — T ANREER S, ALY, T=T,
oY =T RONVT o Z L DEEE THOTHET,

UH U ABIFL, Zon7rYes b NBL (HET 2Bk 77) 7rvzs b
EGI (BEFBUNA 7 7) vy MeFEmPp T3, NBI (X, Eh#dizitr—7 17T
SR SHDOTT, £/, EGL X, BUFHAX > MY — 7D T-HIZ MDAs2jZ 272 <"
DT, (K% 28 KU 29 &)

7uYx 7 MIPhaselll £ THY 375, Phasel & ITIFIBEIZFET L, 22 OHIGF BT
BT —T N TORNY F LT, E4IE 106millionUSD T, HIEBIL DEKTH Y |
FEEZEO Huawel BAERNE,. £ L TCLEEFRIEIY FEO China Communications
Technology & 725> T\ &£,

Phase ITL |3, 8RO —TETH Y 2015 FITE D TEICL>TVET,

Z O, RFEOWBEFHEEDN T —7 V2R L TOE T2, Fl 203, Airtel, MTN, UTL,
Afritel, Roke Telecom, Inforcom % LT Google &%V, X HIZENE4%RD UETCL
bEENTHET,

12 MDAs I, Ministries, Department and Agencies D%,
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X 28

U HUFBRO NBL 707 NOEMHERE

Phase sl G PEEE) NS
I Kampala, Jinja, Bombo and Entebe and 27 GMDs (198km) | June 2008 T
II Busia, Tororo, Mbale, Kumi, Soroti, Lira, Gulu, Elegu, | August 2011 T
Masindi, Kyenjojo, Fort Portal, Kasese, Bushenyi and
Mbarara (1400km)
111 Masaka, Mutukula, Mbarara, Kabale and the Katuna | i
Border Post (756km)
Xz 29 NBI uv=Z b
= ' sQUTv‘f;s'u;D'hN»:’ X i
s 7 ,%
- < g Phase II
T - &
{ N
DEMOGRATIC Wiy i b
REPUBLIC. Y7
OF THE %o
CONGO' y!
._""& Cd
3', o o TN
i
o | g T Phase I
‘ NS T P
o ) SV R
Y, S ‘\ )\ 3 N
1 U’;‘Y‘ Z ) Ay
"'A‘\a e =X
B2 < Phase III
R ‘{Rw:;;ée,«i
Hi#t . EACO
(F—T o))

T =T NN T o RT T —T N EHER T T, =ML BT 7V I TORYIDE

Moz ETT,
(http://bgr.com/2013/11/22/google-fiber-uganda-project/)

Hi#t: Project Link — Google

http://www.google.com/get/projectlink/

(R E~DHEH)

Huawei ZRIEH~OHLHN TTWET, UV U X EFIL, FEES T Phase I 256 L
F LA, FEEEO Huawei DIER N TELZFEE L E L, FORE Sy —7 0B &
DCLEONENELS, BLENNELLR-TWNALEWNI LD TT,

Hi#: TeleGeography
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http://www.google.com/get/projectlink/

Q) ooz
EfFIE, &% Y6 —7 v TS NBB (The National Backbone) 7 w2 =7 k. &%
HFIVHHNDOY 7D KMN (Kigali Metropolitan Network) >m2 =7 b, ZL T, &
AR T 7 2 ABREEREAH O WiBro 7 m Y =7/ M EM L E L, E&IIRMEBIRTH Y .
THELEEOBEFEENEZOLE Lz, (KK 30, XX 312K)
Flo, INHDOFRy hU—2 A 7%, Broadband Systems Corporation 73&E 5 L T
WET,

X% 30 /LU LA DY — T VAR

NBB7uvy=7 K KMN 7oy =7 k | WiBro 7’r =7 k
(NBB: The National Backbone) (KMN: Kigali (WiBro: Wireless
Metropolitan Broadband
Network) Technology)
ML Jer—7 LT 30 districts ( 226 sites) | K —7Mc kD | A F =Ry 8TV
L border posts % H5#i. 10Gbps-ring ¥4 | & A Wireless
FERREEIL 2,500km, R OHEZ D | U iliNiE, Broadband
% & 5,000km 12725,
S #J 37.8 f&H A #7.5 &M
(BUE 4) (BUNE &) (BUNE &)
T % # | KT(Korean Telecom) KT KT
FORISES

X% 31 WU XENOIEr—7 VI

National Backbone Project
General and Network Map

UGANDA

BSC: Broadband Systems Corporation
(http://www.bsc.rw/)

| "BURUNDI

Hit : EACO
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3 Trrv

TN T ON =T OFANRBUT B 2 1ERIT D2 TT A i e o =2
K% EHiCTd Y, Phase 1(750km)i 2012 4FIZ T Liz&d Z & TF, (HE 328H)
Zovuvey NI TNV VOBEEEEDa Y —v T ATHD Burundi Backbone
System Company 23RO X252 17 THEO ZTE IC THEEFKELZHDTT,

F 7=, HHSD Bujumbura fiND Y > Zif@IEHEEK T, FEO Huawel 75 T84 506 L
TWET,

oL, ZOETIE, TEHENE TEEENT LB A E2ALTVET,

X 32 TN IONIr—T M K B EBREORHE

THE BURUNDI COVERAGE NETWORK

* PHASE 1 connects three border
points

* It consists of an IP node in
Bujumbura;

+ STM-64 ring between five Major
cities;

*And a ring of STM-4 between the
other towns on the route

* PHASE 2 connects the Southern
border with Tanzania

* It consists of STM-4 and STM-16
Rings;

Phase II

* And Microwave Hop that closes
the Eastern ring .

* PHASE 3 covers the West and
connects Bujumbura at the
border of the DR Congo and the
last border point with Rwanda

* It consists of STM-4 and STM-16
Rings;

+ And four Microwave Hops close
Northwestern Ring.

Phase II1

Hit - EACO

2.4.5 K — T VHE T A X)L OEHEH| EE AN =—X

BREHIE D =—RZHONWT, UHERONT FTHRERE., Wb ERITIFEEYE
T MELOZLETLE, (K%K 332R)

Flo, WU ETE, BB —T AT A RTA4 U &RELTEY, BEFHES
FEONBEERRLIZDOTA RIA NI L TTHEEITI 2 LI >TNDHDOT, AT
LERIIZ DA RT A EEEMNT TRET 22 NIV IR EDERRH Y £ L7z,
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M 33 N — 7 NHELTERESE=—XOWERR

HH

I H K VIR
BARHIEE | - B LA FILVERITIELE L TR0, il LA X VERIIAFEL TV,
OIS |« [HFEKIL, EFTORIESRLEN L | - BFEKIL, BT OHESCWENLE L
BLD ~N— RDBEND, 720 N— RIVDRE,
- REERE OB ANITEBPED IR & | - REEH OB AT ETUED L &,
VY, (Bt e 7V v 7
(BB e 7V o 7 158)
=—x < BE FEE L OVERE AR SRR E

IXE R E DA DNT, MBS
T 258, fE LiEEEIHE EMAE
DOETEATLEZERNLVELRD D
LDOERTHoT,
(BtgE e T U v 75

EfE S L OEE R RRE 11
FEHIEE DB DN T OB 2 B 5
b B BER S 20 LA BT A =0
TREFEENHE LA EDETEAT ST
EBRRVRN DD EDERTH ST,
(BfREE 7 U 7R
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HTIE H7I7VHERGKROIT—TILEAKR

RIE CIXA R ORARGE, 74 & ROVY v F OFERKEFRIEONC 7 v > ¥ O STk
WAFHE LE Lc, AETIE, 7 7 VU I[EE (East African Community, PA T, EAC)
LV D XD RERTHGHEIZOWT, K —7 VOB R EEEZEHE L ET, TOH
HiX, BAEORGE LI & > CHGBITEERER L 7056 T, FEFEE L NASE
JEFRE L= E OB HEIT BAROZNITHARD L /NI TH Y | FRIZE T —7
NEETS S/ MR TT, DEV —2DEOTGEMGREBZZ D MNPV E£T,
—J. ZROOEITRFLFAKREZHBR L TWDZ D, =20 E LTHD I &N
BTT, 2OXI90BEZNDL, KETIZIEAC Z—o0miG L LTE DX, BEERZ R
L., WETIE, EAC x5 & L TERKEADREL LET,

3.1 EAC DI E

EAC. 1%, /=7, vl ¥, Z2o%F=7 VU EROT N DIZR RS L,
FARCTH Y, BEBLRIME B E TS L1 EOoMgAE 2 B L CWWET, ALy o=
TOTN—rxIlHV, ZEOBUFHIZIL EAC 248 MR E S LTV ET15,

(1) — e

AN, HmHENE O GDP 225\ T EAC 20 EFHMEE BAZ I L7 b D2 XFE 34 12
RLET, AOTIE EAC REHAZEZ TRBY ., HWEIZEAD 4.8 £ T4, —J. EAC ®
GDP #FEHIZ A ADK 1% T,

X% 34 EAC O—f%iE#

Kenya | Tanzania | Uganda | Rwanda | Burundi EAC Japan
An (B7) 41.8 46.2 35.4 10.7 9.4 143.5 196.8
NEE:)i 72.0 52.1 176.3 435.0 371.0 78.9 335.5
(/)
T 582.7 939.3 241.6 26.3 27.8 1,817.7 377.9
(Flat) JLm > JL >
GDP per 1,055.2 742.6 633.6 709.4 294.2 727.1 38.216
capita ’
(USD)
E'E GDP 19,578.4 | 12,825.0 | 9,338.1 6,670.8 1,103 | 49,515.2 | 4.910.000
(Mil. USD) T

HEl - EAC R EO A0 o7 —2 1% EAC (2013 4F) .
HADANAT—Z 1%, #KE5©Q015 )

13 PABREE &1, BRPNBABLOHURE, MBI OEATH Y . 2010 F5E T,
W@l lix, =0 AL . X BAROARRBEICREER L, SEEOHER ORESE,
15 http://www.eac.int/
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(3)EAC > A MR

ANO OB, I RO —FEHEEZ 5ND Z b, EAC @ 2050 £ F TOA
AT HMEZ X 85 (2R L% Lz, 2015 40 EAC (A0 A1 (1.6 B AIEZEEIC AAQ.2 15
N % E[al>TWET 23, 2030 4, 2050 FEITIZZ OZEN—JBILK L, ThZh 2 &1 3.5
EICET D HIARTT, =7, Zo =T KOO T TR T AGEERTE LT E
T, PHIEBVICAONEMT S 01FE, ZOHRIIKIOH 5 HEHBICR D 525
nEJ,

X% 35 HA, EAC5 2>E DA O## 2015-2050

450,000 "
400.000 BN FA
’ P 384369 —amir=7
350,000 \
/ 2 =T

300,000
250,000 /.{M 0 —— T H B
200,000 LT

150,000 "1(‘%‘%9

bt 0@ 579 == 7\\11/ Ve :‘/\\
100,000 —o—EACHT
50,000 -
0 x T T 1 H ZK

20154E 20304 20504F

HiFT : UN Population Division, World Population Prospects, The 2012 Revision

(s

2005 £ 5 2013 4£F T EAC & [E D GDP kEFRAZKE 36 (ZrLET, ¥=T1%,
2008 I KRB O BRIV D o7 Z & HER L, ERDEDIZNZ OFiZITEE
LCWET, UV =THBIENEEL TS ZEbH Y T%HI% TRE LT-lE &k T
WET, U ZIE 2012 T 2.8%ITTHE HIAKLE L1223, 2013 4FI21F 5.2%IZ[FIE LTV
FT, T ZIE 2013 T 4.6%I272 0 F LI, T E TIX 6%LL EDO R EF Ak L T
WET, T TE BolEO 5 R 4% EEMERF L TV ET,

—A¥%7=v GDP IX (R& 378R). 7r=7LJSMNE 1,000 RLVLLFTT R, % OEEN
W shEd,
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X% 36 EAC £E® GDP & RH#(2005-2013)

12

10 -
3 \ -7 =7
- Y =T
6 e T K
4 7 —— LT A
2 )( ~ =TI
0 T T T T T T T T 1
2005 2006 2007 2008 2009 2010 2011 2012 2013
P © AFDB African statistical year book 2014
X% 37 EACZFED—AY%7=1H GDP OH#:#(2005-2013)
1200
1000 4— Hifz : USD N
- =7
800 ‘
- =T
600 e K
400 - = LT B
200 T =K TV
0 T T T T T T T T 1

2005 2006 2007 2008 2009 2010 2011 2012 2013

P © AFDB African statistical year book 2014

32 7 —TINEAKREEE

KT 7 AR —TNOE R E, T, A Fr U T ROT 7 AIZOWTEL

L., E7-Bd HMEEEB L 9,

3.2.1 kA

Z OHIRI T BRI T E R O E IS — T AN =T DF LAY R RE =T DXL
TAYT—AIZEGTEINTEBY, FETENLEZFHTE2RWIZHY ., r—7 &

ADBWEE 72> TWET,

FIAEOFERME (WITFHER L ~V) ZfE St — 7 ik oL, =7,

ND B ROE =T TRT L BIEE i, 0T A LUV O &2 S THENET L
TWET, o, U Z30Er =7 Vil O THRPRKERICH D . 7V 38—
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BeBED THMN 2012 TR T LTWET,
2015 £ 8 HEALED EAC KD Ffk: 7 — 7 L OREEREITA 60,000km (272> TEY
THEIFA% L ET,

322 Atwmly s

FEITERICBITAA e Y U TBETHEZETLTNET, ZICKD ., BUTBRERE
BIXCEEICLDFAR AR L RoTWET, AR BMOTEHHT CLERERIND
bDOEBEINET,

3.2.3 7/ kA8

X% 38 |, EAC HEODEE Y 1m— K2 R & ROHER(2000-2014), + L TXIFE 39
3L EE T v — RV RIMAE B OHER(2000-2014) 2R L7- 6 D T, 2014 FED % K 213,
UH U (029%), =7 (0.19%), ¥ H=7 (0.17%), VT ¥ (0.11%) KO T v
YV (0.02%) EioTWET, INHDTT TN, T PEERS 4 0EIE, 2010 £
B2 & R iR ORREHICBAT L LIl CE Ed, EFRBEET v — RV RIZIE,
FTTx 7Otz xDSL8, CATV D7 7 & 2 HFRNEENFE T2, Z OEIEDK 20%~70%
(20% LT FOEH F0E . X3 40 o T0%13 7 =7 OEE,. K#41,) % FTTx MAH L 8E
LET,

FEOEEZ v — RN R ERIFF 2 A ARD FITH O &3 29.31%2 T
TREWEE 725> THOETR, ZHEEEY v — R R —E2OF|FE D, BUFHES.
2, GIRERET L TEAFERFEEECRES N TVINLTHY, BAD LS I8
EOFEET FITH 2 FIH T 2 KB L B2 5026 TT,

Z oMk FTTx MMAE OEMBIZHOWTIE, BAROFEFIZE > THLELETHDLD
T, 2030 FOMAELDO TR AR E Uiz, FHFEL, T, £F—#(2005~2015)D
EE 70— R RoERR (RF 38) L, ZOMHA 2RIz ko (K
42) . BURDSE RO EINCH 2 EBUE L, [ Tz o T & ZRORFRAE % H H
LELZ (MK 43), RI, AROTHE (KR 36) Zflvy, £ OEITE KROFRAE A
BT, FMROMAESZ RO E Lz (KE44), S HIZ, ZOEMED 20~70%% FTTx DN
ANELELELT,

ZORER, 2030 FOREET B — RN RERRIT, v F (0.73%) . 77 =7 (0.54%) .
ZoH=7 (0.43%), VU H (0.29%) KOT L (0.04%) L7220 F9, £7-. MA

16 g Rl IcIE, R, RN, AW R OB S 5,

17 FTTx &3, K7 7 A4 N—Z L B2 —V —FaTEER OB, ZoFIIX FITH b&Eh s, (HE

Wikipedia)

18 xDSL &%, ADSL. SDSL., HDSL & W\ 7= 55 0#afr, (R « FZEME S S)

OEER 1T, HEARDPEMETH 72V HELIZ WIRE, HEREICRYVROES b & ORDEE +4
FENEORELND L9573, ()& . Weblio)

31



FEX, UK (455,178) , ¥ =T (358,245) . 7 =7 (353,225) . /LU > # (46,881) .
Tnry (7,290) T, EAC & TiE, 1,220,819 MAFE &£ 720 £7,

XD, ZOED FITx IMAFZHE T 5 & EAC &K T, 2030 0 FTTx A%
L. 20%fiH T 244,163, T0%fE T 854,573 £ 720 7,

X% 38 EAC IMEEOEET v— KAV FERBOHS

0.4
== Kenya
0.3 —l—Tanzania K 0.29
0.2 —‘.—Tqunﬂa
=>e=Rwanda 6.1
0.1 0.11
== Burundi
O T T T T =X 0'02
Q O b O 3 0 LV AN D O 0O N 9 O N
O V7 7 O Q7 QV 7 Q" Q7 Q7 37 Q7 Q7 B0y
S S S S S S S S TS S

Hih : ITTU  World Telecommunication/ICT Indicators database (2000-2014)

X% 39 EAC IMEEOEET v— KV FIMAEEOHERS

120,000 13.400
—¢—Burundi f ’
100,000 —=Kenya
==Rwanda / 84.600
80,000 =>=Tanzania 7
60,000 ==Uganda
40,000
20,000 : 2 g :
13,749
0 T T T T ,700
200020012002200320042005200620072008200920102011201220132014

Hil: TTU  World Telecommunication/ICT Indicators database (2000-2014)

X 40 HHROBEET v— KAV FIIABEBROEKHIT =7 (2015 FEERDOFH])

4%

m xDSL

H Cable
Modem

BFTTX

Hi# . TeleGeography
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X 41 =T OEETa— KV FIIAZEDT 7 & 2 HFRBIHNR

70,115, 70%

B EANAE D EAHTHIPR
20144297

16,999, 17%

12,394 , 12%

u & ER AL
EEFEMAE

= DSLIMAZE

B FTT x INAZ

u Cable Modem /M A

Hi# . Communications Authority of Kenya

X% 42 dFRKXOBEH

0.35

0.30

0.25

0.20

0317x ¢

0.15

0.10

0.05

0.00 -
20

-0.05

-0.10

¢ Kenya
B Tanzania
A Uganda
X Rwanda
X

Burundi

I (Kenya)
#F¥ (Tanzania)
#IE (Uganda)
#7 (Rwanda)
# (Burundi)




X% 43 EACIEEOEET o — KV FEER(%) D FH]

0.8

—O—Kenya 0.735
=f@i—=Tanzania /

0.6 =#—Uganda 0.54
=>e=Rwanda )

432

0.4 -
0.297
0.2
0 - 3 .Q"V 0.942
2005 2010 2015 2020 2025 2030
HHL - FE51ERK

X% 44 EACMBEEOREET 7— KNV FIIAE O T
1,400,000
=0—Kenya
1,200,000 ;220,819
U =@—Tanzania /_1_2
1,000,000 T—=a=Uganda /
800,000 Rwanda
== Burundi
o EAC A 455,178
400,000 / 358:245
200,000

0 - 6881
2005 2010 2015 2020 2025 2030

B - 2 ERL

3.24 W7 —T NENRIDE & D

EAC Hiulsk > 2015 45 8 HBUED ke — 7 /L O EEEITH) 60,000km TH V| 541E
ZHUSTHITA LV ETONT—T N THREyRMb L 2 82 3, ZOMicA ~al
YIREOT 7 AMHAOIN T —T A H 0 £, £72 EAC 2RO FTTx OMAF LI,
? 2030 4T 244,163 775 854,573 12700 & TRILE L7c, 2O L5 ks, o —7
MO TEITASH O L, PSRN T 2 2 &2 £9, (KR 456 2R)
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R 45 Sbr—7 VEARD
Kenya Tanzania Uganda Rwanda Burundi
kR | BUF R ONR BT 7,600km | BORF 1, 590km > | BRF M OV WEFEEAE
oY — DX —T N | =T NER | WO — &L ERog
TiE RA, O | A, £OM, @ | 7/L5,000km [ 4T, ZTE A3 L
30,000km (2 | fi, It | FFEEESES =5 & FE i,
2B TIE, PESED | StbRA. & 1, 250km D F
(E = #+C 15, 600km, .
A e F A 2 58 VARSI R Nin Google 234 X4V IE5E T2 TT
NS4 T.ERY | BT /NT CLEHEH T, Korean T5ET,
il ITEE R Telecom?3 . | Huawei 73 T.Z&
FREREF, + 2 F, % L,
VA« BiE(E & BitE(E F3 | BiE(EEEE | BiHEEF NES ]
g EENTH FHENTLEA L Google N T. EENTEHE
W Hp H

HEL - BURFBIMRE . @IEHEEH. B@E THEAt:

3.2.5 Yo — 7 VA sE ORI
WT 7 A OMREAEEROATITTE AN, EEORSIINTE THEAN,
KBS THIC L HHEE, i
FHEREFTOLFEICLLIAEEL L TEEBMOME, i LARDIATEZNEDZ ETLE (K
£ 46 W), LUV X TORFETIE, TEEENFEM L7 TFEROMENIEFITEHF
THERMLEZRS>TNDLEDERPH Y F LT,

BfREN OO T Y U ZIFHR TSRS < EHEPEX

ZO L) IR A SET DI,

WIE, Wi LA e /VEAREA N O BIEMHE O AR & B 2 ET,

K*E 46 K —T N OBEFRR
BMERRE (E7) T 1ER)
[t e A
CEREOER - AKES LI L DHE
EEEEEDIRICLDEE
CERMOGRE. EITR
-BRIR, A
IR v - Z Dt
il EE S, BEEBREE LD T Y U EHR
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3.2.6 W5 FHEE L BFERER OBMMGR

EAC I ETIE, o — 7V KOV OMERH OFRET N THIEL, KK 47 O L)
2, —HBOBEFEFITEE CEEL TWETRN, 2N EINTWET, MNEOSLE
X, FEEFRDBLHEE B ER ~EERIET 556 EANE R R R O (S d
~REESNDHAERH D T,

NEREENRHIBERRES BT 256, i LEFEDOAX L EMHR L ET 2,
i THESE T EHR DO AF N EZFT 2EBEN WD, TORBELE LT, FiE0ERIC
%E%@%ﬁﬂb Bl Hw (S kD H E%#%%Lt%@%ﬁméﬁfwéﬁ&@m ]

IZ X DRI TONTWET, BREESHIUE, 0L I RGEICERISDLZ L%
A M\E@ﬁmixﬂwl/%ﬁﬁ“é:k%ﬁ%ﬁ‘ég}:Z):T“%iﬁ‘o HEL LT, KT —
TNVLTEOGTEA MK 48 ITHH L £ Lz,

HE 47 BEFEEDVPBEBRERCHEETDOILLA

+ Alcatel-Lucent

S . ia-Si
ﬁizﬁf‘;égﬁj@) SR T Nokla. Siemens
BEEZE D (GEHgHT e - T, I3 " fricsson
(T8 - (575 4 CAE) N+ R . Huawei

Ehib IRy e

7YY T RO LRI A ST AEE (R TR O DRREE BT & o 72 1R
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3.2.7 LHEUFEBFMDLL A

T —T NV TEEFEFERT, e 7V TIHERTHLD =7 5% 300 A, &=
TIRTO0NEDZ ETLE, (KK 49 B3R)

D, VT E TN YO LEREFEERIIAATT R, F=T k2 =T D
BEODRVNSWEDEESND Z & D EAC 2K T 1,200 MRE LHBEL TWET,

FoBEFEST M OBEERETITOTID OJT X X —HEIKFE L TWVDH Z &M
O ELE, £2LT, AllE#E LI EEOBRTIT LHEUEHEEOFRNRE L8 ST
WE L7z,

Fio, =T T — 7 Vi THHE % Ehii L TWO D HHERERE R H 203, FEREN A
BTT, =T, v ERONT I — 7 Vi THHE 2 i L T 5 iFE
BT H D £ A,

X 49 Xr—TF NV ITEREEEK

=T HoF=T

WEEES TKL 7 100 A - TTCL IZ2EIZ 30 DfRSFE L ¥ —%F
THN, T —T DR - ARSTIEEE X
#9100 N, FHE - BEEHENE L 5 A,

WIEHEREHE | - Soliton I, REHHERGE T6 | X v P =T I3 FMAmEEEEE 25
AN, BE& - EARIHESRT S E1L.50 | 5 &K 100 £ 5, £ 10 4L ETH
AL BEJ% s F—T NAHHER G EIT | V., 144720 30 AOEWRENRNDL DT
20 N, REFIHEXT G110 A, | AFFT 300 A2/ s, 72550 @ 90 thic

« =T ERTIE, 200 A BET 300 AW B, B RL—=
V7 NEE 600 HFRFE L TRREND,
&t 300 A 700 A

HifL - Maktech, TTCL, TKL. Soliton

3.2.8 BUNDN A —T N THA KT 4

VU o ZOBEBHIERE TH 2 RURA BIRE O LA RT A4 L HRIEDHFITONT
UTOEHRERE LT,

2,000 F{CH T, FEBAHT~ DI o — TN DA ZE 15 FHEZ PHE TITo TOIER, €D
FER, MFEL DR 15T 5 —RPEFE LT, Z OfJEEFIERT ST BFPH LA
FZ12HE L, BIGFETR PHIGERSHIEF IV S 2SS 007,

FENT, BETSPEBRINDANL, BEFERT 1 4£THY ., F—7ALOTHEITON
TH LR oI 20 o723, TG X 0 B EERFGIRE L o722 & ¢, BUF
WZEDHETHA RTA4 L ORENBME L 72> TNET,

BEIE, =T RONVY CHBIFR N r—T Vi THA K74 2L TEY, EAC K
X EAC KEHTHAET 2720004 RI74 Rt L TnET,
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3.2.9 BRI E =
WEAE B J OVA AR 20 L 7= RS D = — XFRAFE R Il HW\W T, BFR 50 12

— XD R

Pl L3 R L LT,

HERNRE (F=7, Zo¥=7 VT ZRONVT o Z) OBIFEGRE,

A AR DHfG] &

GRS =

K OBfE R THEERE D D OFHREEIT L & MEOD I —7 VRO THIZ
X, RERENDB DL NP EFT L ENEBETHY , FLMLERRNIVHD 2 & 2R
TERHENFETDIZLENEE LN EDOERI

BPLBBARES LOBERTLE, SHI

TEMTEET, F,
. BRHERIMTEAT DL b, BUFA

ZDOHETREE

WETHMBIAA FI5A v L OFEMN T, AFNAEDOEDOPHELEDDIT S Z L2
FOMENHETEDLOERRNDLD E LI,

B#E 50 Y7 —7NHELAF VIR DEHGIEOFHERR
HH ARG R 2% . HAROERHIE
ERHIED | - BiE, BAC MEEICIZ, BADS | EREK :
G FLE RIS D E R0, RGBT E TALH B E A%
CEFERKIL, EFORERLYEN L | THEEEERK
LR = RAARE, T AR T Re +
- R E A% DB NI EBIMED FLi & | BB
VY, NTT 38 7E & ks

(BRE e 7 U v 7 1EH)

* ERIXERGEE FEICEET LEKT
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JTEC
Part A
Proposal for Qualification and Training
for
Optical Fiber Cable Installation Workers
(Uganda)

Draft Ver. 1
2015.8.4

Introduction JTEC

* In 2014 and 2015, JTEC visited Kenya and Tanzania, and
obtained the information from telecom operators and
telecom construction companies as follows:

— FTTx has beeninstallingin Kenya and Tanzania although the
volume so far is much smallerthan the one in developed
countries

— Although the optical fiber cable(OFC)installation work requires
new knowledge and skill to the workers in this field, the existing
training activities can not provide them.

+ JTEC proposes that telecom operators and telecom
construction companies work together and have a
gualification system and new training activity to the
Optical Fiber Cable Installation Workers.

* Part A: Framework of our proposal

* Part B: Detailed information on Qualification and Training

Number of FTTx lines in Africa  JTED

As shown inFig. 1, the number fixed broadband connections globally by the end
of 2014 willriseto 711million. AsiaandPacific region has313million(44%) and
Africa regionhas 3million(0.4%) . Asshown inFig.2, 20% of fixed broadband
linesglobally is FTTX. So itcan estimatethat FTTx linesinAfrica is 0.6 millionin
2014,
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Current Status JTEC

Item status Information

Broadband infrastructure
development policy

Existornot

Mumber of Fixed Availasbleornot
Broadband Subscribers

(2009-2014)

Guidelinefor OFC Existornot
installation

Qua | ification system for Existornot

OFCinstallation worker

Confirmation of Stakeholders
in Expansion of OFC Network

T ™

JTEC

Brozdband Infrastructure Development

broadband accessibility Policy

It 1

‘. | Network Service Providers: A, B, C,,

‘ Usersdemand high speed

Government hasa ‘

| Or Network Fadlity Providers: H, I, J,,

]

‘ Network Design and Construction Companies: O,P, Q R, , |

Existing Training Activity JTEC

Stakeholder OFC training activity Problem

Telecom operator
27

OIT, Manufactures' training

Telecom construction
company ???

0IT, Manufactures’training

Training providers OFC training
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Proposal of )TEC JTEC Proposal of JTEC JTEC

1. Guidelines

1 Prepare guidelines for Installation of Optical Thiz will be a fundamental knowledge required for the workers’ who
: ) work for OFC installation.
Fiber Cable

3 ificaion gyeem.

(Ref. Appendixes 1-1, 1-2, 1-3)
2. Prepare the Workers’ Ability Development
Plan

3. Introduce the Qualification system

Qualification of Advanced OFC installation
skill

o work alons st the filed. Amd

© provide ¥ instruction to

4. Introduce the Training to assure the
qualification system

4 Traiming

Two levs

considering actual field o
-Bazic OFC installation =kill eourse
-Advanced OFC installation skill course

. TED Activity to realize the Propaosals
Steps for developing workers J and expected Stakeholder JTEC

Activity Stakeholder
-Establish a Provisional Telecom Operators, Telecom
committee Construction companies and

-Prepare a Memorandum of Training Institute, etc.
Understanding (MOU)

Basic OFC
installaion skill
course

BasicOFC
installaion skill

Level 1

Prepare the Guidelines and [Regulatory body, Telecom

Qualification System Operators, Construction
i 0 .
Advanced OFC AcvaricedOr companies, etc.
installation skill installiation skill — — .
course Prepare the training Training Institute, etc.
Implement the training Training Institute, Telecom
Proposal2: Proposal3: Operators and Telecom
Worker’'sability Qualification [ . .
P — " Construction companies
plan —---I Proposall: Guidelines ]
Detailed Activity JTEDC StakeholderandRole JTEDL
_ _ Stakeholders Roles
Activity lan: n TelecomOperator | -Establsh a provisional committee
Dispatch expert 1 or Study number of candidate, support Appendiz 2 -Preparean agreement related the project
consultant 1 to support introduction of qualification system and Telecom -ditto
Provisional Committee training, prepare a list of stakeholders Construction
(PC) Company
Estab}ish a‘P:uvjEiuual Core me mbers gather and confirm the Appendix 3
committee (PC) necesaity of project, stakeholders. and Training Institute -ditto
ma]ig dec@sions on intreduction of -Preparation of training
qualification system, roles of players, cost Government -Supportto thetraining institute
sharing, etc. — -
Dispatch expert 2 or analyze on work standard of Telecom Expert/ Consufant :itppzztz fr:.::l.lmo?:;:.::;:
consultant 2 to support operators, prepare training contents, e =l —
traiming institute develop instructors, prepare practice Jlapanesecompany | -Support to practiceinthetraining
facilities. etc. ) lapanese -Support to the provisional and implementing commitiees
Prepare the training Assionment of Instructors, administration government bydispatch expert or consuftant
course staff prep aration of texthook. ete -Supportto thetraining by dispatch expert or consulant
Implement the traiming Recruit candidate. conduct training
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Implementation Schedule

JTEC

Activity Month
3rd 18th | 21st

Dispatch expert or consultant tosupport iy
provisional committee
Establish a provisional committee @]
Prepare a Memorandum of Understanding
(MoU)
Dispatch expert or consultant to support iy
training institute
Prepare the trainingcourses [
Implement the training courses [

Issues to be solve

of Detailed

4 JTEC

Demand of training,
Preparation of work standard

Study

manuals, Preparation of
Training, Cost estimation, etc.

Cost sharing by the

The Initial cost has toshare

ssue Stakehoiders

Others

by stakeholders

Appendix 1-1:

JTEC

An Example of Guidelines

Information item

1.Manholes/Hand-holes Installation

6. Trenching Guidance

2. Road/Street Labeling

7. Trenchless Technique

3. Cable Instaliaion Along Roadway

8. Crossing

4. Existing Utility Damages

8. Duct Sharing

5. Cleaning

10. Sharing Point and Shared Building
Cabling

[Bomce: Guideliom Sz Fibe Opkic Dailen Tibaoprond Lostalekion, EIRA, Octdbes, D19

Appendix 1-2:

JTEC

An Example of Guidelines

Information item
1. Introduction 11. Optical Fiber Cables
2. Procedures 12. Inspection Standards
3. Planning 13. Maintenance
4. Ducting 14. Symbols
5. Cablelnstallationin Ducts | 15. Safety
6. General 16. FeesandCharges
7. Aerial Routes 17. Forms
8. AerialCables 18. Application Forms
9. Drop Wire 19. Glossary
10. PCM Cables

Source: CCK, Guidelines for Installation a nd Maintenance of External
Communications Infrastructure (CCK 2012)

Appendix 1-3:

An Example

JTEC

of Guidelines

Information item

1. General Provisions

6. Laying of Optical Fiber Cables

2. Duct and Pipe laying design

7. Measurement and Testing of Optical
Fiber Cablesafter Instaliation

3. Laying Designfor Opticl Fiber cables

8. Inspection of Optical Fiber Facilities

4. Type, Structure and Characteristics of
Materials

8. Emergency Response Measure for
Optical Fiber cables

5. Laying Duct and Pipe

Source: Minister's Secretariat of the Ministry of Land,
Infrastructure and Transport (March 2013), lapan

Appendix 2: Telecom Operator

JTEC

Company Name

Company Name
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Appendix 3: JTEC
Telecom Construction Company

JTEC

Companyame Companyfizme * End of Part A “Qualification and Training”
(Uganda)
JTEC (Review) JTEC
) PartB ) Steps for developingworkers
Detailed Information CETART >
for
Level D
Qualification and Training -
for _ BasicOFC 'msamaﬁ:ig:zkm
Optical Fiber Cable Installation Workers tevelt ntaliion il course
(Uganda) Advancedore Ravancea0
Draft Ver. 1 Level 2 installaion skill installation skill
course
2015.8.4

Proposal2: Proposals:
Worker'sability Qualification [
development N
plan ----I Proposall: Guidelines ]

(Review)Proposal of JTEC

JTEC

This will be & fundamental knowledge required for the workers’ who
work for OFC installation.

3. Workers' Abikiry De Flan 3

in sysEm
Level The qualification is tobe provided after
e completion of trainine courss and passing the
Level 1: Able to work at the final examination
i i Tiwa Levels of qualifications are proposed

corsidering actual fisld condition, sush ast
Clinoion of b om ol
Qualification of Advanced OFC imstallation
kill

able to provide nec

the 1 worl
and zkill in this field Have
compl the Adve OFC
Installation Course amd have a its
Certification.

-Basic OFC irstallation skill course
-Advanced OFC installation skill course

Qualification System (1/4) JTEC

National
Qualification

Public
Qualification

Qualification

Private
aualification | € Proposed

It can be introduced based on the

agreement by the stakeholderssuchas
Telecom operators and Telecom construction
companies.
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Quialification System(2/4) JTEC

It contributes that Telacom
operators can have highar
| quality facility

Telacom Operators  +

It contributes that Telzcom |
Telecom Construction Construction Companies can

Companies increase his presence and
J competitive power J

Value

He/she can showthat
hejshe has a profassional
skill

'OFC Installation Workers

Qualification System(3/4)

JTEC

START: Telecom operstor
requests Contractors to
dispatch the quaiified worker(s)
10 DFE installation work

Construction
companies
dispatch the
quaified worker|s}

*Examination: In order to receivea
certificate as a qualfiction, the
trainee must passthe examination
after completion of thetraining

Qualification System (4/4) JTEC

Kind of Assured ability for OFC installation
Qualification [ work

Assured ability for
measurement work during
OFCinstaliation

Basic OFC -Understand thecharacteristic, -Understand the measuring
Installation skill | structure and specifiction of OFC items
-Cando splicing work followingthe -Have bast knowledge of
instruction given by level 2worker measurement and have
-Can do instaliation of OFCwork basic knowledge of

following theinstructiongiven by level | evaluation of theresuit.
2 worker

-Can findoutthe reason of trouble
following the instructiongiven by level
2 worker

-Have knowledge of safetywork

AdvancedOFC | -Can do splicing work, instaliationwork | -Can measure and evaluate
Insmllation skill | and troubleshoot alone. the result. In addition, @n
take countermeasure

Training (1/2)

JTEC

P —

S i g iy

Training(2/2) JTEC

Alnstitute ———

Training )
Institute B Institute

Special All necessary mattersincluding

Vehicle (Sv) operating company should be

prepared by the Project

Appendix 1:

JTEC

An Example of Training Contents

(Guidelines)

Information item

1.Manholes/ Hand-holes Instalistion

6. Trenching Guidance

2. Road/ Street Labeling

7. Trenchless Technique

3. Cablelnstallaion Along Roadway

8. Crossing

4. Existing Utility Damages

9. Duct Sharing

5. Cleaning

10. Sharing Point and Shared Building
Cabling

(B Greiialiom & Bbow Opic Ouibles Tndesgocnd Tustallation, EIEA, Ocko, D19
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Appendix 2:
An Example of Training Contents
(Guidelines)

Information item

1. Introduction 11. Optical Fiber Cables
2. Procedures 12. Inspection Standards
3. Planning 13. Maintenance

4. Ducting 14. Symbols

5. Cablelnstaliaion in Ducts | 15. Safety

b. General 16. FeesandCharges

7. AerialRoutes 17. Forms

8. AerialCables 18. Application Forms
9.

Drop Wire 19. Glossary

10. PCM Cables

Source: CCK, Guidelines for Inszllation and Maintenance of External
Communications Infrastructure (CCK 2012)

JTEC

Appendix 3:
An Example of Training Contents
(Guidelines)

JTEC

Information item

1. General Provisions 6. Laying of Optical Fiber Cables

2. Duct and Pipe laying design 7. Measurement and Testing of Optical

Fiber Cablesafter Instalistion

3. Laying Design for Opticl Fiber cables B. Inspection of Optical Fiber Facilities

4. Type, Structure and Characteristicsof | 9. Emergency Response Measurefor
Materials Optical Fiber cables

5. Laying Duct andPipe

Source: Minister's Secretariat of the Ministry of Land,
Infrastructure and Transport (March 2013), Japan

Appendix 4:
An Example of Training Contents

JTEC

Information item

FTTH Network

Network Planning and Inventory
A
Infrastructure Sharing

Infrastructure Network _Elements

In-house Cabling-Fiber in the Home

Deployment Techniques

Fiber and Fiber

Operations and Maintenance

FTTH Test i

FTTH Network Troubleshooting

FTTH Standardization activities and

Appendix A: List of standards and lated to FTTH

Appendix B: Deploying FTTH today...." 10 mast frequently asked questions”

Glossary

(Bramce: FTTH Qo Borepe, FITH Hadbak D14VED

JTEC

* End of Part B “Detailed Information for
Qualification and Training” (Uganda)
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Guidelines for Optical Fiber Cable Construction
March 2013

Minister’s Secretariat of the Ministry of Land, Infrastructure and Transport,
Engineering Affairs Division,

Technical Survey Office
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Chapter 1 General Provisions

1-1 Purpose

These Guidelines are intended to ensure proper functioning of optical fiber
communication lines during planning and design for laying of optical fiber cables, as
well as to increase the work efficiency of design, execution and other aspects of

construction.

1-2 Scope of Application
These Guidelines apply to optical fiber cable facilities laid in riverbeds, dams,
shorelines, erosion barriers, roads and parks under the jurisdiction of the Ministry of

Transportation, Infrastructure and Industry.

1-3 Composition
These guidelines are composed of sections for design and execution related to the

construction of optical fiber cables.

Chapter 2 Duct/Pipe Laying Design

2-1 General Provisions

Laying design for duct and pipe must consider the effects of natural disasters
(earthquakes, tsunami, wind/water damage, etc.) and motor vehicle accidents, as well
as the effect of ground liquefaction. The materials and construction methods used must
be selected based on the laying area, route location, and environmental conditions.
Furthermore, laying of cables must be performed efficiently in accordance with rational
procedures and based on optimal design conditions which comprehensively consider
cable laying performance, ease of construction, ease of maintenance, and economic

performance.

2-2 Exposed Ducts/Pipes

In the case of exposed ducts and pipes, consideration must be given to conditions at the
location of the duct and pipe, compliance with related guidelines, achievement of
integrity with other structures, and elimination of any interference. Furthermore, a

favorable installation location must be selected.

2-3 Flexible Joints

Expansion and contraction will occur due to pressure exerted on the duct and pipe due

61



to temperature changes, uneven settlement, earthquakes and other events. Flexible
joints and separation restraint joints must be installed in order to absorb said pressure.
The installation location for joints must be selected by considering factors including the
type of duct and pipe, the area in which the duct and pipe is laid, and environmental

conditions.

2-4 Design of Bridge-Attached Duct and Pipe

When the duct and pipe crosses a river, a comparison must be conducted for methods
such as attachment to bridges, etc. and underground crossing. If bridge attachment is
determined to be the superior method, a method of bridge attachment must be used.
Design of duct and pipe attachment to bridges must consider other exclusive objects.
Furthermore, based on the type and structure of bridge for attachment, and considering
damage due to natural disasters such as tsunami, consider construction factors
including the type of duct and pipe, arrangement of ducts and pipes, the number of
ducts and pipes and fire resistance, as well as the ease of maintenance and installation

when selecting the attachment location and attachment method.

2-5 Design of Handholes and Manholes

Design for handholes and manholes must consider the effects of natural disasters
(earthquakes, tsunami, wind/water damage, etc.) and motor vehicle accidents, as well
as the effect of ground liquefaction. The installation location, capacity and structure of
handholes and manholes must be selected based on comprehensive consideration of
optical fiber cable connections and junctions, duct and pipe shape, restrictions due to
underground exclusive objects, and the type of cable being laid.

A handhole must be installed at each end of duct and pipe where different construction
methods (underground burial, exposed piping, bridge attachment, overhead laying, etc.)
are used. When selecting the installation location for handholes and manholes, ensure
that laying modification, emergency restoration, and other procedures can be performed

easily and quickly.

Chapter 3 Laying Design for Optical Fiber Cables

3-1 General Provisions

Laying design for optical fiber cables must consider the effects of natural disasters
(earthquakes, tsunami, wind/water damage, etc.) and motor vehicle accidents, as well

as the effect of ground liquefaction and the transmission characteristics of optical fiber
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cables. Furthermore, the design must ensure that the communication line is efficient, as

well as highly economical and reliable.

3-2 Detail Design

The detail design for laying of optical fiber cables must give sufficient consideration to
the ease of maintenance, ease of installation and safety of the facilities being
constructed. Furthermore, an onsite survey must be performed for the required cable
laying route, connection location, and other factors required for creation of the design

drawing, and a detailed assessment of design-related items must be performed.

3-3 Laying Design of Underground Optical Fiber Cables

Sufficient consideration must be given to the following items during design for the
laying of optical fiber cables inside of underground ducts and pipes.

1. Allowable tensile stress exerted on optical fiber cables

2. Allowable bending radius exerted on optical fiber cables

3. Cable piece length

4. Connection points

3-4 Direct Burial Laying Design
When designing optical fiber cables for direct burial, the burial method, cable type and
material differ according to the installation conditions for the cable. Therefore, design

must comply with the applicable guidelines.

3-5 Laying Design for Pneumatic Conveying Pipe Cables and Optical Fiber Units

The pipe cable and optical fiber unit used in pneumatic conveyance are classified
separately. When designing these items, select the type and material based on the
laying purpose. Furthermore, standard laying design must be performed in accordance

with the details for each item.

3-6 Laying Design for Indoor Optical Fiber Cables

When conducting laying design for indoor optical fiber cables, consider the usage
classification for the optical fiber cable and the optical fiber cord, as well as the
protective method for the optical fiber cord and the optical connector. Particular care
must be given to the allowable bending radius for the pipe, and design must include the

installation of a pull box in the appropriate location.
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3-7 Laying Design for Overhead Optical Fiber Cables

The overhead laying method and underground laying method must be compared based
on the installation area and installation conditions. If the overhead method is
determined to be superior, the overhead method must be used.

Laying design for overhead optical fiber cables must consider the installation area and
the appropriate cable must be selected. Furthermore, design for pillars, cable erection,
etc. must comply with related guidelines and standard laying design must be used in

accordance with applicable regulations.

Chapter 4 Type, Structure and Characteristics of Materials

4-1 General Provisions

Appropriate selection of materials required for usage in optical fiber cable facilities
must be performed by considering the effects of natural disasters (earthquakes, tsunami,
wind/water damage, etc.) and motor vehicle accidents, as well as the external force for
abnormal conditions associated with said disasters and accidents. As a general rule, use

all-purpose products which comply with all related guidelines and standards.

4-2 Optical Fiber Cables
Optical fiber cables are classified by cable structure, type and standards. Cables must
be selected based on the network structure, device system structure, and other elements

of the usage purpose.

4-3 Connection-Related Parts
Connection-related parts for optical fiber cables are classified by cable structure, type

and standards. Selection must be performed based on the usage purpose.

4-4 Duct/Pipe Material
Duct and pipe material for optical fiber cables are classified by construction details.

Selection must be performed based on the usage purpose.
4-5 Overhead Laying Material

Overhead laying material for optical fiber cables are classified by construction details.

Selection must be performed based on the usage purpose.
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Chapter 5 Laying of Duct/Pipe

5-1 General Provisions

There are many different methods for laying of duct and pipe for optical fiber cables
based on the installation conditions. In addition to related installation guidelines of the

MLIT, laying must also comply with other related laws and regulations.

5-2 Preparation
Prior to laying of duct and pipe for optical fiber cables, confirm drawings and

specifications and then perform onsite surveying and measurements.

5-3 Installation of Safety Facilities
The installation method for safety facilities will differ on conditions at the construction
site. Therefore, installation must comply with the safety facility installation guidelines

of the applicable regional development bureau, etc.

5-4 Preparation for Laying Duct/Pipe
The laying of duct and pipe requires the installation of a spear-shaped leading frame,
drilling, erection of an earth-retaining wall, wastewater treatment and other earthwork

construction. Preparations must be made based on onsite conditions.

5-5 Laying of a Single Buried Pipe

Installation of a single buried pipe shall use methods using fluorinated ethylene
propylene pipes (FEP pipes) or rigid polyvinyl chloride pipes (PV, VP, VE, etc.).
Predefined standard installation methods shall apply to drilling, backfilling, and other
earthwork construction methods required for construction, to installation of handholes

and wall penetrations, and to connection methods with other pipe.

5-6 Laying of Multiple Buried Pipe

Installation methods using perforated pipes and troughs must be used for construction
in urban areas where it is necessary to prevent repeated drilling and for pipe in narrow
areas such as earthwork occupied cross sections. Furthermore, basic construction,
drilling, backfilling and other earthwork installation required for construction must be

performed using the predefined standard installation methods.

5-7 Attached Duct/Pipe

When laying attached duct and pipe on bridges, overpasses, utility corridors, tunnels
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and other similar structures, comply with applicable guidelines in order to avoid
damaging the structures to which the optical fiber cable is attached. Furthermore, the

predefined standard installation methods must be used.

5-8 Installation of Handholes, etc.
Installation of handholes, etc. involves earthwork construction on pedestrian walks or

roads. Therefore, road traffic safety must be ensured during installation.

Chapter 6 Laying of Optical Fiber Cables
6-1 General Provision
In addition to related installation guidelines of the MLIT, the laying of optical fiber

cables must also comply with other related laws, regulations and standards.

6-2 Preparations
Prior to laying of optical fiber cables, confirm drawings and specifications and then to

perform onsite surveying.

6-3 Laying of Optical Fiber Cables in Duct/Pipe

Depending on onsite conditions, the laying of optical fiber cables in ducts and pipes will
be performed either manually or using machines. Also, before passing cables through
the duct and pipe, calculate line tensile strength on and confirm that the allowable
tensile strength of the cable is not exceeded.

When passing cables through facilities for which many years have passed since the
laying of ducts and pipes, sufficient consideration must be given to protecting the cable.
Before laying the new cable, pass a test cable through the duct and pipe to confirm
access.

Also, be sure that kinking and severing of cables do not occur when processing the
excess cable length at handholes or manholes, or when moving cable in times of natural

disasters, etc.

6-4 Laying Optical Fiber Cables in Troughs
When laying cables in troughs, ensure that the laying tensile strength does not exceed
the allowable tensile strength for the cable. In the case of stacked laying, ensure that

the compression force does not exceed the allowable lateral pressure.
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6-5 Direct Laying of Optical Fiber Cables
As a general rule, when directly burying optical fiber cables, the cable type must be an
armored cable. Furthermore, comply with related guidelines when laying cables and

performing terminal processing.

6-6 Laying of Overhead Optical Fiber Cables

When laying overhead optical fiber cables, priority must be given to maintaining the
surrounding scenery. Sufficient consideration must also be given to natural disasters.
For erection of poles, cable laying and terminal processing, secure installation must be
performed in order to ensure that structures and standards comply with standard

construction methods.

6-7 Laying of Indoor Optical Fiber Cables

The laying of indoor optical fiber cables consists of pipe wiring using the ceiling or walls
of structures, cable rack wiring, floor under-carpet or protector wiring, and underfloor
free access wiring. During installation, sufficient consideration must be given to the
clearance with other wiring, the laying tensile strength of cables, and the allowable

bending radius.

6-8 Duct/Pipe Burial Post, Burial Sheet and Cable Display Tag
At the installation location of the buried duct and pipe, a burial post, burial plate and
burial sheet must be installed in order to protect the duct and pipe and cable. Also, a

display tag must be attached to cables inside of structures, manholes, etc.

6-9 Connection of Optical Fiber Cables

Optical fiber cables must be connected using the fusion splicing method in which the
cores of cables are connected, or using the connector junction method for cable terminals.
Both methods have a significant effect on section line loss, and it is therefore necessary

to perform secure installation based on the specified connection method.

6-10 Rear Branch Method for Optical Fiber Cables

When performing rear branching at a cable pull-through handhole or other location,
select an appropriate method for that location based on the required cable length, cable
type, closure installation space, etc.

If the need for rear branching is confirmed in the initial design stage, the required cable
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length and closure installation space must be ensured based on the type of cable.

6-11 Pneumatic Conveyance Pipe Cable / Optical Fiber Unit Method

When using pneumatic conveyance to install the optical fiber unit, use the standard
installation method in order to ensure the smooth feeding and conveyance properties of
the optical fiber unit. Also, airtightness testing and other testing for the pipe cable must

be performed using predefined standard methods.

6-12 Pneumatic Conveyance Optical Fiber Cable Method

When using pneumatic conveyance to lay optical fiber cables, use the high density
polyethylene pipe (HDPE pipe) method. Also, use the predefined standard installation
method.

6-13 Supplying Data for Optical Fiber Line Database Management
After completing construction for optical fiber cables, construction-related data is
required for maintenance and management. Data must be organized and submitted in a

format which enables management and searching.

6-14 Lightning Protection for Optical Fiber Cables
Based on environmental conditions where the cable is laid, select an appropriate cable

structure and consider methods for protecting optical fiber cables from lightning

damage.
Chapter 7 Measurement and Testing of Optical Fiber Cables after Installation
7-1 General Provisions

After completing installation/construction for optical fiber cables, measure transmission

line loss and connection loss, conduct tests, and confirm the external appearance.

7-2 Preparation for Measurement and Testing
Before performing measurement and testing of installed cable, check the standard
values for transmission line loss and connection loss, and prepare the required

measurement devices and measurement/testing yards.

7-3 Perform Measurement and Testing after Installation of Optical Fiber Cables

Use predefined standard methods to measure connection loss and transmission line loss

68



and to test closure airtightness for installed optical fiber cables.

7-4 Organize and Submit Measurement and Test Results

Measurement and test data for installed optical fiber cables is required for maintenance
and management of the cables. Data must be organized and submitted in a format
which enables management and searching.

7-5 Confirm External Appearance and Performance

After completing installation/construction for optical fiber cables, confirm the

transmission line loss and finished work quality for each execution unit.

Chapter 8 Inspection of Optical Fiber Cable Facilities
8-1 General Provisions
In order to ensure thorough management of optical fiber cable facilities, define and

record all inspection items and inspection methods for the all facilities.

8-2 Classification and Inspection Methods for Optical Fiber Cable Facilities
Classify facilities required for management of optical fiber cable facilities. Define

appropriate inspection items and inspection method for all facilities.

8-3 Surveillance Equipment for Optical Fiber Lines

Constant surveillance for the base line, trunk line, main line and branch line which
compose the optical fiber cable must use optical fiber line surveillance/measurement
equipment and optical fiber line control equipment in order to check for cable severance,

transmission loss, infiltration of water at connections, and other troubles.

8-4 Performing Inspection for Optical Fiber Cable Facilities

Inspection of optical fiber cable facilities is classified into periodic inspection and
emergency inspection. The required inspection items and inspection frequency must be
defined.

Chapter 9 Emergency Response Measures for Optical Fiber Cables

9-1 General Provisions

In order to ensure appropriate response in the event of trouble with the optical fiber
cable line, emergency response measures must be defined for cables, cable facilities and

other components.
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9-2 Identification of Trouble Location, Restoration of Line and Emergency
Response Method

If trouble occurs at optical fiber cable facilities, analysis must be performed
immediately using measurement data from constant surveillance by line surveillance
equipment. Procedures and restoration methods at the time of cable severance must be
defined in advance in order to enable identification of the trouble location and

subsequent restoration.

9-3 Maintenance and Management Supplies
The minimum required amount of measurement devices, tools, materials and other
items required for maintenance and management during trouble of optical fiber cables

must be kept available at all times.
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Outline of Measures to Prevent Harm to the Public by Construction Work

(Civil Engineering Works Edition)

Chapter I General Provisions

(Objective)

1 (1) The objective of this outline is to indicate the standard of planning, engineering,
and execution required to prevent harm to the life, body, or assets of, as well as nuisance
to (hereinafter "harm to the public"), third parties not related to the relevant work
(hereinafter "the public") in the execution of civil engineering works, and therefore
contribute to ensuring the safe execution of civil engineering works.

(Application)

2 (1) This outline applies to civil engineering works executed in areas concerning the
public (hereinafter simply "civil engineering works").

(2) The project operator and the project executor, in civil engineering works, must, in
order to prevent harm to the public, comply with each item of this outline, provided,
however, that the project executor is not barred from performing duties associated with
the project operator in this outline, as stipulated by the contract.

(Determination of construction method)

3 (1) The project operator or the project executor, in the planning, engineering, and
execution of civil engineering works, must, to prevent harm to the public, conduct
necessary research and comply with various related laws and regulations to determine
an effective method of construction which is in sufficient consideration of matters such
as safety.

(Construction period)

4 (1) The project operator, in establishing the construction period, must ensure that the
matters regulated in this outline are fully conformed to.

(On-site organization)

6 (1) The project executor must, before the civil engineering work begins, in full
understanding of matters such as the locational conditions of the relevant civil
engineering work site, assign personnel appropriate to the work required and establish
an on-site organization system with a clear chain of command, and shall disseminate
points of note, such as the nature of the work and characteristics of instruments and
equipment to be used, to persons involved in the work.

(2) The project executor must, in cases of construction involving multiple contractor
relationships, work toward the realization of safe execution, especially by the
organization supervising the entire operation.

(Coordination with neighboring work)
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7 (1) The project operator and the project executor shall, in cases of executing civil
engineering works in close proximity to other construction work, make contact and
coordinate regarding matters concerning harm to the public.

(Notification to nearby residents, etc.)

8 (1) The project operator and the project executor must, in the execution of civil
engineering works, notify nearby parties such as residents in advance of the description
of the work and ask for their cooperation.

(2) The project executor must be in close communication with the project operator in the
execution of civil engineering works, and must consider fully the thoughts of the nearby
parties such as residents regarding prevention of harm to the public.

In cases involving traffic restriction, efforts must be made to limit the restrictions
on those passing by, while effort is also made to publicize the restriction situation.
(Actions to be taken in case of accident and investigation of causes)

9 (1) In the event of an accident due to an execution of civil engineering works causing
harm to the public, the project operator and the project executor must immediately
respond to the emergency and notify concerned organizations, as well as promptly

investigate its causes and take measures to prevent reoccurrence of similar accidents.

Chapter II Work Area

(Demarcation of the work area)

10 (1) The project executor must clearly mark the area to be used for execution of civil
engineering works, such as the area to be worked in, where materials are accumulated,
or where equipment is stored (hereinafter "work area") to differentiate it from the
surrounding area, and may not use additional areas.

(2) The project executor must install a fixed barrier or similar structure to prevent the
public from mistakenly entering the work area, provided, however, that if a wall, barrier
or the like exists which can serve as an alternative, in the case it makes clear the
boundary and serves the purpose of preventing the public from mistakenly entering the
work area, that wall, barrier, or the like shall be deemed a substitute.

Also, in cases such as road maintenance and repair work which requires movement of
location and simple underground installation, if moveable barriers, traffic signs, sign
boards, safety lighting, safety cones and the like adequately ensure safety, these may be
substituted.

(3) The barrier and the like in the preceding paragraph are for the purpose of clearly
marking the work area from the surrounding area to ensure the safety of the public.

The constitution of the structure is to be decided according to the work surroundings
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and the purpose of use, but it must be sufficiently stable to not be overturned by wind or
other forces.

(Barrier standard and measurement)

11 (1) Fixed barriers must have a height of 1.2 meters or greater. In case of the need to
prevent obstructing the view of those passing by (including automobiles and the like),
the upper part of the barrier shall be constructed of wire mesh or similar material to
provide an unobstructed view.

(2) The standard moveable barrier is of a height of 0.8 meters or greater but 1 meter or
less, and a length of 1 meter or greater but 1.5 meters or less, and has a horizontal plate
of about 15 centimeters in height attached to the top edge of the posts. It must clearly
show that public traffic is prohibited, and must not be easily overturned. Also, should a
moveable barrier be of a height of 1 meter or greater, wire mesh or the like shall be
attached.

(Barrier color)

12 (1) The lower portion of the fixed barrier and the horizontal plate of the moveable
barrier shall be alternating yellow and black diagonal stripes (with reflective
processing), the width of a standard stripe being 10 centimeters or more and 15
centimeters or less each, at an angle 45 degrees from horizontal; provided, however,
that not more than two-thirds of this lower portion or horizontal plate may be colored
yellow or white, with information such the name of the work, name of the project
operator, name of the project executor, and notices to the public.

(Installation and removal of moveable barriers)

13 (1) The project executor must not, as a general rule, leave a gap of a width greater
than the width of a moveable barrier when installing a series of moveable barriers, and
must place safety lighting or safety cones between the moveable barriers to clearly
indicate the extent of the work area.

(2) The project executor must not leave a gap between two moveable barriers when they
are installed at an angle. Further, when installing movable barriers facing the flow of
traffic, as a general rule, a transition area must be created, and no gaps must be left.
(3) The project executor must install moveable barriers in areas where pedestrians and
bicycles travel along the moveable barriers in such a way so that gaps are not left
between moveable barriers, or take measures such as placing a safety rope or the like
between the moveable barriers so that no gap is left.

(4) The project executor must perform the installation and removal of moveable barriers
in a way that does not obstruct the flow of traffic.

(Vehicle access to and from the work area)
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14 (1) In cases of establishing a work area on a road, the project executor must, as a
general rule, enter and exit vehicles from the side behind the flow of traffic, provided,
however, that vehicles may be entered and exited from the sides parallel to the road, if it
is not permitted by the surrounding situation or the like. In such cases, a traffic
controller must be stationed, giving right of way to private vehicles and minimizing the
interference to public traffic.

(Parking of work vehicles inside the work area)

15 (1) The project executor must not, as a general rule, let park vehicles not for use in
work inside the work area established on a road. As to work vehicles which are in
operation, a driver must, except in unavoidable cases, remain in the relevant vehicle.
(Access to the work area)

16 (1) The project executor must install, as a general rule, a sliding door at access points
to the working area. It must be kept closed unless necessary for work and a sign board
must be displayed prohibiting the entry of the public, provided, however, that the door
may be kept open during periods of frequent entrance and exit of vehicles, during which
periods a guard must be stationed to control the entering and exiting vehicles.

(2) The project executor must be cautious that the vehicles and the like entering and
exiting the work area do not cause damage to road structures, traffic safety facilities,
and so forth. In the event of damage, a report must be made to the relevant

administrator, and the damage must be restored according to his instructions.

Chapter III Traffic Control Measures

(Traffic signs, etc.)

17 (1) The project operator and the project executor must, when executing civil
engineering works by establishing a work area on or next to a road site, comprehend the
road conditions ahead of time and consider how to manage traffic to prevent dangers
and congestion to general traffic due to construction, to ensure the safety of pedestrians,
and so forth. Following the instructions by the road administrator or the chief of the
police station having jurisdiction, necessary traffic signs, sign boards, and so forth must
be installed, according to the Ordinance on Road Signage and Marking (issued by Prime
Minister's Office and Construction Ministry, No. 3 of 1960) and Standard for
Installation of Marking Facilities and the Like at Road Construction Sites (issued by
the Construction Ministry Road Bureau, No. 372 of 1962).

(2) The project executor must, when necessary in installing facilities for construction,
take measures as to the sections of a height of 0.8 meters or greater and 2 meters or less

from the ground level of the surrounding area that they do not hinder the view of those
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passing by.

(Safety lighting)

18 (1) The project executor must, when executing civil engineering works at night on or
adjacent to a road, install safety lighting along the portion of the barrier and the like
installed on or adjacent to the road, of a height around 1 meter and has a luminous
intensity to be visible at night from a distance of 150 meters.

In such cases, the distance between the installations must be around 2 meters for

sections facing the flow of traffic and 4 meters or less for other sections adjacent to the
road, and must be placed with extra attention at the corners of the enclosure.
(Identification of work location from a distance)
19 (1) The project executor must, when executing civil engineering works on a road with
particularly high traffic volume, install safety facilities suitably so that the work
location can be identified from a distance and safe driving is ensured. For this purpose,
sign boards (internally lit, as a general rule) indicating occurrence of construction shall
be installed in portions of the work area facing the flow of traffic, in addition to the
traffic signs and safety lighting prescribed in 17 (Traffic signs, etc.) and 18 (Safety
lighting).

Further, a rotating or blinking yellow or red caution light with a luminous intensity
to be visible at night from a distance of 200 meters must be installed in close proximity
to the aforementioned sign board, as necessary.

(2) In cases described in the preceding paragraph, if there is a tall construction
structure or the like in close proximity to the location where the aforementioned sign
board and the like is to be placed, the sign board and the like may be placed on this
structure.

(3) The project executor must install traffic signs, sign boards and the like warning of
construction on the curb or the center strip where they are easily seen, between 50
meters and 500 meters in front of the work location.

(Traffic control around the work area)

20 (1) The project executor must, when executing civil engineering works on a road,
follow the instructions of the road administrator and the chief of the police station
having jurisdiction, station a traffic controller at access points and the like to the work
area as necessary, install traffic signs, safety lighting, safety cones or arrow signs, and
so forth to constantly make efforts to not impede the flow of traffic. On roads with low
traffic volume, traffic may be controlled by means of a simple automatic signal.

Additionally, in cases that other construction is being executed in close proximity,

the project executors must coordinate traffic control sufficiently to ensure the safety of
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traffic.

(Detours)

21 (1) The project operator and the project executor must, when necessary to detour
general traffic due to civil engineering works, follow the instructions of the road
administrator and the chief of the police station having jurisdiction and install guide
sign boards and the like which can be easily seen by drivers and those passing by at the
entrance of the detour route and strategic points, to enable drivers or those passing by
to pass through the detour route without difficulty.

(Maintenance of road surface for vehicle traffic)

22 (1) The project executor must, when using excavated locations for vehicle traffic,
backfill the location, then, as a general rule, apply measures such as temporary paving
or covering plates. In such cases, there must be no difference in height with the
surrounding road surface. In cases where a difference in height is unavoidable, it shall
be sloped at a gradient of less than 5%. In cases where the construction makes sloping
difficult, sign boards and the like must be used to warn vehicle traffic.

(2) The project executor shall, in cases of construction on or adjacent to a road site and
especially when executing underground tunneling work, observe for deformations in the
road surface, and, as necessary, take measures prescribed in each paragraph of this
chapter.

(Carriageway width)

23 (1) The project operator and the project executor shall, in cases that traffic must be
restricted on portions used for general traffic for the purpose of civil engineering works,
follow the instructions of the road administrator and the chief of the police station
having jurisdiction, and in cases where no specific instructions are given, the standard
will be as set out in the following items.

(i) In cases where the road restriction results in 1 lane, its carriageway width shall be 3
meters or greater, and in cases which result in 2 lanes, its carriageway width shall be
5.5 meters or greater.

(1) In cases where the road restriction results in 1 lane, which is used for two-way
alternating traffic, this restricted section shall be made as short as possible and
measures shall be taken to prevent congestion on either side of the section, with traffic
controllers and the like being stationed as necessary.

(Measures for pedestrians)

24 (1) The project operator and the project executor must, in cases as prescribed in 23
(Carriageway width), additionally set aside a passageway with a width of 0.75 meters or

greater for pedestrians for the safe passage of pedestrians, and a width of 1.5 meters or
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greater in areas where there is a large volume of pedestrian traffic.

In such cases, the boundary with the portion used for vehicle traffic must be clearly
marked as a pedestrian passageway such as by barriers and the like installed without
gaps, as prescribed in 11 (Barrier standard and measurement) to 13 (Installation and
removal of moveable barriers), and the road surface must be free of bumps hazardous to
walking, with steps and the like installed as necessary.

(Drainage of passageway)

25 (1) The project executor must, in the execution of civil engineering works, maintain
good drainage in areas used for general traffic so that there is no interference to traffic
in the event of rain and the like.

(Lighting of tall structures, etc. and dangerous locations)

26 (1) The project executor must, when installing pile drivers or other tall construction
machinery or structures on or in close proximity to a road, or when a point exists due to
construction which is expected to be a hazard for general traffic, these points must be lit
by white-colored lighting so that their existence may be easily identified.

(2) In cases described in the preceding paragraph, the lighting equipment must not
glare into the eyes of those passing by.

(Maintenance, etc. of facilities)

27 (1) The project operator and the project executor must, having installed the
necessary facilities as prescribed in Chapter IT and this chapter, maintain such facilities
so that they function adequately, and exercise due care that sign boards and the like do

not interfere with the effectiveness of traffic signs and the like.

Chapter V Underground Installations

(Safety precautions)

33 (1) The project operator must, in designing the civil engineering work, research the
location, standard, construction, and the burial year of underground installations with
the cooperation of their administrators for underground installations in the
construction site, passageways for construction, and areas in close proximity to the
construction site, and after consultation and confirmation with the administrators of
the underground installations and the organizations concerned based on the results,
must record on the drawing and specification measures necessary for the protection of
the underground installations and explicitly communicate it to the project executor.
(Attendance)

34 (1) The project operator, in cases of executing civil engineering works surrounding

underground installations, in performing the research prescribed in 33 (Safety
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precautions), as a general rule, must request the attendance of an administrator of each
underground installation as prescribed in 36 (Confirmation of underground
installations) for the purpose of confirming the type, location (plane and depth), and the
like, provided, however, that this shall not apply if the state of each underground
installation is evident beforehand.

(Safety measures)

35 (1) The project operator or the project executor who has received clear
communication from the project operator regarding measures necessary to protect the
underground installations shall, in the case of executing civil engineering works in close
proximity to an underground installation, consult with the administrator of the
underground installation and the organization concerned beforehand and follow any
related laws and regulations to determine necessary measures for safety at each stage
of the construction execution, the method of protection of the underground installation,
whether attendance is necessary, emergency contact information and method, the areas
to implement safety measures, and the like.

(2) If the project operator determines as prescribed in the preceding paragraph and
notifies the project executor, the project executor must strictly follow the decisions
made.

(Confirmation of underground installations)

36 (1) The project operator or the project executor must, when attempting to execute
civil engineering works at a site where underground installations are expected to exist,
perform test digging and the like before the execution based on the register kept by
administrators of the underground installations or the like, and, as a general rule, must
visually confirm the type, location (plane and depth), standard, construction, and the
like of the underground installations.

The project operator or the project executor must, in cases where an underground
installation was confirmed by test digging, report its location and the like to the road
administrator and the administrator of the underground installation.

In such cases, the depth shall, as a general rule, be indicated by altitude.

(2) The project executor must, in the event of discovering an underground installation
whose administrator is unknown, again perform research of underground installations,
request the attendance of a relevant administrator, confirm safety, and then manage the

underground installation.

Chapter XIV Work at Height

(Temporary enclosures)
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99 (1) The project executor must, when constructing structures with a height of 4
meters or greater, must install a temporary enclosure with a height of 1.8 meters or
greater from its ground level (in cases where its ground level is lower than the ground
level surrounding the work area, from the ground level of the work area surroundings)
around the work area during the period of the construction, provided, however, that this
shall not apply in cases where other enclosures with equal or greater effectiveness exist
or in cases where there is no hindrance to hazard prevention according to the conditions
of the work area surroundings or the circumstances of the construction.

(2) In cases described in the preceding paragraph, when there is a possibility of
hindering traffic or the like by installing a temporary enclosure, the enclosure must use
wire mesh or other materials which can been seen through.

(3) The project executor must, in cases of work on viaducts, upper part of bridge
superstructure work, special wall construction, and the like in which installation of
temporary enclosures is not possible, install safe protective facilities to protect the
public from falling objects, as prescribed in 101 (Protection from falling objects).
(Accumulation, etc. of materials)

100 (1) The project executor must, as a general rule, accumulate materials and the like
for work at height on the ground, provided, however, that in cases of unavoidable
accumulation on an existing structure and the like, storage space shall be established,
in accordance with the following items.

(i) Items shall not be accumulated 2 meters or less from the edge of the existing
structure.

(i) Materials and the like shall not be accumulated in excess of the allowable load of the
existing structure.

The height of the pile shall be less than 2 meters from the floor.

(iii)) The materials and the like shall be set down in a stable position. Do not, for
example, lean long items against a wall.

(iv) Measures shall be taken with form panels and the like which may be moved by wind
and the like, such as tying them to a firm part of an existing structure.

(v) Measures shall be taken with materials which may roll, such as tying them together.
(vi) Bolts, nuts, and other small materials shall be accumulated in a bag or the like.
(Protection from falling objects)

101 (1) The project executor must, in cases where work is done 4 meters or more above
ground and the angle of depression from the area of work to an area for general traffic
or other uses 1s 75 degrees or greater, install necessary facilities to prevent hazards

from falling objects, such as by covering the area around the area of work and other
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areas necessary in preventing hazards with boards or the like.
Necessary facilities must also be installed in cases where work is done 4 meters or less
above ground but presents a possibility of a hazard.
(Ensuring safety of vertical clearance)
102 (1) The project executor must, when installing facilities above roads as prescribed in
101 (Protection from falling objects), reserve a height from ground level as stipulated in
the Road Structure Ordinance [Cabinet Order No. 320 of 19701, Article 12.
(2) In cases where it is difficult to follow the regulation as prescribed in the preceding
paragraph, permission must be sought from the road administrator and the chief of the
police station having jurisdiction, and necessary signs and the like must be displayed.
If the aforementioned sign and the like are to remain installed at night, suitable
lighting and the like must be installed so that it can be seen by vehicle traffic.
(3) The project executor must, as to structures above pedestrian and bicycle pathways,
reserve a height of 2.5 meters or greater from ground level, and must be of a structure
preventing the fall of rainwater, construction oil and grease, dust, and the like.
(Work above roads such as bridge erection)
103 (1) The project executor must, when working on bridge erection and the like above a
road which in in use, take measures regarding traffic following each of the items in
Chapter III. Especially as to work such as lowering of a bridge beam, instructions must
be sought from the road administrator and the chief of the police station having
jurisdiction, or by consultation must take the necessary measures for traffic.

The construction must be executed after meticulous planning of the work, such as
the selection of the most fitting machinery for the concerned construction method and

the confirmation of the stability of bridge beams and the like during the execution.

Chapter XVI Prevention of Fires and Oxygen Deficiency

(Fire hydrants, etc.)

109 (1) The project executor must, in cases where fire hydrants, fire alarms, public
telephones and the like exist in the work area or the surrounding area, follow the
instructions of the administrators of the facilities and take measures so that their
public use is not hindered.

(Fire prevention)

110 (1) The project executor must, in cases where fire must be used in construction,
contact the fire department having jurisdiction beforehand, and as necessary, follow
procedures such as filing a registration or applying for a permit according to the Fire

Service Act.
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(2) The project executor must, when using fire, take measures as set out in the following
items.

(i) The use of fire shall be kept to a minimum of what is directly required for the purpose
of construction. In cases of use of fire for purposes other than construction, designate
beforehand a location posing no fire hazard, and use only in that location.

(i1) The location to be used for fire shall be equipped with fire extinguisher and other
basic fire-extinguishing equipment befitting the object of fire prevention.

(iii) Fire shall not be used near flammable substances.

(iv) In cases where sparks are expected, such as welding and cutting, a supervisor shall
be stationed as necessary, and measures shall be taken to limit the area where sparks
can fly.

(Prevention of oxygen deficiency)

111 (1) The project operator or the project executor must, when using pneumatic
methods such as the caisson method or compressed air type shield method adjacent to
sand beds which include impermeable strata above, gravel beds with low moisture and
spring water content, or strata containing substances with reduction properties such as
ferrous salts and manganous salts, take measures as set out in the following items to
make efforts to prevent oxygen deficiency. The project operator must thoroughly
familiarize the project executor on each of the following items, and the project executor
must comply with these and applicable laws and regulations.

(i) When pressurizing, use the lowest possible pressure.

(i) Regularly monitor for the presence of air leaks or lack thereof, the degree of leakage
and concentration of oxygen in possible leaking points of air, such as wells and
basements in buildings, in areas in close proximity to the construction.

(iii) If research results detect that air low in oxygen is leaking to other locations, report
this to concerned governmental agencies and administrators of buildings which may
possibly be affected to disseminate the information to parties involved, while taking
measures necessary to prevent incidents.

(iv) In performing the research and work prescribed in the preceding two items, give

ample consideration to prevent oxygen deficiency of the workers and persons involved.

Chapter XVII Other

(Organization)

112 (1) The project executor must keep the work area organized at all times, inside and
outside, and exercise due care that dust and the like do not become a nuisance for the

surrounding area. Especially in work areas adjoining privately owned land, ample
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consideration must be given to temporary placement of machinery, materials, and the
like, so that they do not become obstacles in emergency situations.

(Maintaining the environment)

113 (1) The project operator and the project executor must, to prevent harm to the
public, give consideration to the environment surrounding the work area while working
to maintain the living environment of the residents in the area surrounding the work
area.

(Patrols)

114 (1) The project executor must enforce safety patrols of the construction work area
and the surrounding area, and work toward establishing and maintaining accident
prevention facilities.

(2) The project executor must assign for safety patrol a person with adequate knowledge
for safety patrols, such as a technical expert with adequate experience or a person well

acquainted with related laws and regulations.
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Optical Cable Route Design

Section 1 Types of optical cable route designs
Article 1 Types of optical cable route designs
Types of optical cable route designs are listed below.

(1) Optical cable route designs

Section 2 Optical cable route design

Article 2 Classification of optical cable route designs
Optical cable route design will be performed according to the following classifications.
(1) Preliminary design for optical cable routes

(2) Detailed design for optical cable routes

Article 3 Preliminary design for optical cable routes

1. Purpose of work

Based on related materials such as optical cable usage plans and various types of
survey/investigation materials, and based on factors including the usage location for
optical cables, the topography and geology of the installation location, and relation with
other facilities, preliminary design for the optical cable route will be performed to
conduct a comprehensive technical review from the perspective of conditions indicated
in the particular specifications, construction constraints, economic constraints,
maintenance/management systems and methods, safety, and the environment, create
basic materials for the laying route and laying method of optical cables, and identify the
required surveys and important points for the detailed design.

2. Contents of work

The contents of work for preliminary design for optical cable routes is determined by the
particular specifications.

Alternatives for preliminary design will be proposed based on materials including the
topographic map (1/2,500 to 1/50,000), the results of onsite surveys, related literature,
and design conditions. A technical, social and economic review will be conducted for

each proposal, and the optimal proposal will be selected prior to beginning work.

Article 4 Detailed design for optical cable routes
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1. Purpose of work

For the optimal proposal selected through preliminary design, based on related
materials such as optical cable usage plans and various types of survey/investigation
materials, and based on factors including the usage location for optical cables, the
topography and geology of the installation location, and relation with other facilities,
preliminary design for the optical cable route will be performed to detailed design for
optical cable routes is performed to design detailed methods required for construction of
the optical cable route and create materials for planning the economic and efficient use
of construction expenses.

2. Contents of work

The contents of work for detailed design for optical cable routes are listed below.

Based on the particular specifications and assuming use of underground (including
conduits) optical cable routes as the standard, determinations will be made regarding
existing conduits and joint use of utility poles etc., the length of said conduits and poles,
and the type and core number of the cable to be used.

(1) Design plan

In accordance with Article 2104-2-(1).

(2) Onsite investigation

Prior to design, the contractor will perform an onsite investigation and visually confirm
the consistency of the site with design range listed in the particular specifications and
the lent materials.

Furthermore, through the onsite investigation, the contractor will survey and confirm
the onsite conditions (topography, geology, suitability of location), the relation with
other facilities (underground facilities, structures), the assembly of utility poles
belonging to electric companies, telecommunications companies, etc. (in the case of joint
use), the condition of bridges etc., the site of the installation location, and the
procedures required for exclusive use, use, and other agreements.

(3) Onsite survey

In accordance with Article 2104-2-(3).

(4) Confirmation of design conditions

In accordance with Article 2104-2-(4).

(5) Optical cable route design

1) Based on conditions listed in the particular specifications and on the results of onsite
investigation, the contractor will decide upon basic items for the optical cable route and
the laying method.

2) The contractor will conduct detailed review of the items determined in item 1) above,
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and will decide upon the laying route and laying method (underground conduits, joint
use, etc.).

(6) Design drawings

Based on the results of review for the applicable design, the contractor will create the
design drawings listed below as standard drawings.

1) Location diagram (scale: 1/25,000 to 1/50,000)

2) Optical cable system diagram

3) Ground plan for laying of optical cable (scale: 1/500 to 1/2,500)

4) Cross-sectional diagram for underground installation

5) Assembly diagram

6) Piping diagram

(7) Creation of consultation material for use with related organizations

In accordance with Article 2104-2-(7).

(8) Quantity calculations

In accordance with Article 2104-2-(8).

(9) Inspection

If required by the particular specifications the inspector will conduct inspection based
on Article 1108 for the standard items listed below, and will submit a report to the
manager.

1) Confirm whether basic information other than onsite conditions was gathered and
assessed when making a decision on design conditions, and verify the appropriateness
of the gathered information. In particular, confirm whether or not information
applicable to the purpose of design was obtained for topographical and environmental
conditions (including construction conditions such as underground facilities, hindering
properties, and relation with surrounding facilities).

2) Based on the design drawings, verify the appropriateness of design for laying routes
and laying methods. Also verify the consistency of said designs with basic design
conditions and related business plans.

3) Verify the appropriateness of design policies and design methods.

4) Focus on and verify the accurateness, appropriateness, and consistency of design
calculations, design drawings, and quantities.

(10) Creation of report

As the results of design work, the contractor shall create a report in accordance with
Article 1211.

Furthermore, the contractor shall create a design outline which explains and lists a

summary of the following items.
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1) Design conditions
2) Optical cable route and laying method
3) Optical cable loss

4) Points of consideration when performing construction

Section 3 Deliverables

Article 3405 Deliverables

Using the preliminary design according to the particular specifications, the contractor
will create the deliverables shown in Table 3.4.1 for the detailed design, and shall
submit the electronic media defined in the particular specifications.

The onsite survey will be performed according to the particular specifications.
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