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4=4 Calculation Result

Calculation result of traffic distribution im 1979 is shown in Table

11-10-

Calculation results of traffic distribution for the planned

years, i.e., 1983, 1987 and 1993, are shown in Table 1I-11, II-12 and

1I-13, which are used in the succeeding work of circuit calculation that

appears in PART IV of this report. Calculation results are summarized

below:

Item

Year
1979 1983 1987 1993

1)

Weighted Average
Originating Calling
Rate in Erlang

0.068 0.0552 0.0535 0.0495

2) Number of Line Units 93,511* 271,700 376,200 569,200
3) Originating Traffic
in Erlang
a) Local 5890.08 13,188.82 17,290.40 23,810.11
b) Trunk 369.48 1,512.39 2,428.66 3,735.64
¢) Special 99.84 287.79 402.43 605,25
Total 6,359.40 14,989,00 20,121.49 28,151.00
4) Number of 26 32 32 33
Exchanges
5) Number of Switching 33 54 58 63
System Units
*Note: Number of working lines (for December, 1979)
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Table 1I-11 Traffic Distribution as of 1983 - , o

10 . a [+ o - - L] - ] - ] : [ : : w o - [ ] : : -« - - » - » - - - - - o w o - - - - - - - -« o a g 3 19
- - bl ~ -~ - - o
N MM EHE M BB HA BRI HHEHEE B HHHE I I BB E N I I H T EE 21 faon
Trasize 20 jzazafes 2efeeanf 64 fus 2217 113 0] 10| 3 08] 3 vafarea]ne se{a se| e ccinas|arrafzs e[z 2ol vz Tas[ramie o] e sa] a3z|a03] 103) 1 @frs s3] 10m8] s aa[va ] voaf ass] warf sse[vam[iezilroas] enr] sui] 126] 94 owif1o1a[ioe] ssi| ass[ 1 ar sea[ vos] ww] au[reTa[ warfuras] asr T R
% |lass|nra[masfonaa|naaf 1orf saa] s | s03f 2891 qeafihan]rsvo] yra] vaa soof woafrrasiinne] w2} 2ee] dse] 3w S| 620 Rak| 122} ret] Gan| ey wez| asaf 1ua) s8] wen]| 1] rraf am| sso aval cos| aas] zok] ava| 22| and] em| skl 2al rasl ar] arel assl amsl dastreszl aae] om] ta2 e BT
s (nwtnr]nzajnsenaaf 193] 423) 5 40] 503 250 pud[ 16400 1500) 7| 770 604| 4D6[1975{1058] R332 as] 4 5 298| S7| E30] 244 122) Va0) OON| 56 E82) asy] 1e0] B06) 300 184] Y7e| 233] 5350 &pv| a09] ozs] 2oe] asa| 3nzp ooy| k| sl 233] 175[ am| ero| o4 oed| sasfasr) atz]| A% a7 S0} k1T &
vz £ |posfo aajrasfna]ua] 1erfam[sadsoa 31| oeafrecof13s0) 7amfvra| s ou] sos[wars| e} 552 2ee] asa) 2oa] s dzof 2ad] vaa 140| anaf ser] wez) asa| 1ma] so8) 303) 19u] 7| 293] ssof oo] won] wael 1o oso] 3ua| eus] anr| esa] 239] vrs| an] sl aus] oes] aasprsa] an| wmif weso| wrz ¢
Wiz o |mes|mrafnnnaadnge| ver] an|540303) 2 91| 3] resof 1seo] Tae) va] eok] soe| 1evsit05a] 552] 2ucf ssa] 2es] S| aro| 2ed] 12| 141) 030) 56 wuq] 4] 1w s0] 203 19| 13| 23] 50| woa| aoe] oaed zod] esa] vuaf owi| ex] ass] 2300 178] an] eof assl owf vesjasz] wzf a5y 173 aa50| k12 O
e & nte| s70| a70| axof aza] 73s[ 3erfassl v es] vee| 1] vusf rez] 2 amaf 2] anaf sy snof 3} v as] auej 2ov} 373 ssa] 240f 120] 3] ase) 228) xex| nu] o] 200] 120 o] awr| ave] <ae] am| 3ma] o} zoi| nat] 2 @] zoa] 210 wwi] ol | 1ar om| anm 13| 2%0] 093] wi® ckG A
vir & Jirerl ves| ane sesfsan]2aa] snofvarfa0z] v su] ouaf weal aso] eat] a2e[ yaf amafronal sl e 135l 20l 1an) amsl asol sml ewel 1aa] aml 29sf 3 aa] 225 oew a el eand el vod] v 3 0] v aaal o] v 0s] ead) veo] wio] 2ol zea] ses] ewl wet] asy e aud] oo} e 236 ) sed O pLy A
Tt o |nea| 7aa] 132 razl 192 aszf v2z[veaf s ;[ ven| 1oz inas|noof saef sae] a3 easheasa] 7mzf amaf 3ae| asof rae[ eae] sea] af vy ves] ean] azel w ] am] v2] avs] awf ] wae] vsof esa) aas] aasf o] ves] ecof zas] on] redd aoe] asz] 1] esif sz2[ 0xa] asg voojzes] a1e] 34e] 139 1om| AL1 B
[ane 4 [1s37) n o6 506 S0e} sek)10a) 260f a2s] asa|248] nay| wae) soe] dadl axa] 3| amfarasl ese] das[ 163] 2] 120] 230! am] 13| oest oas) oaof 4o 4o aum 144 sas) 297 a3s] 18] vaf s0s 22 22| an] 1) am| 1a7] o] 292f ava] 1xs] 112] ods] 294] onf or| omjires] 2saf 2va) 1oe w0000| AMC A&
e » | t08] 2% 24, 293 13| ossi 130 163, 2asf124] onsf aeal ssaf 233) 232] 1me| 1wy 613] 3m) 1saf aazf om] ass] was) vezf oes) oxf oaef 010f 204 1aw| | v raef vae] aw) aes| aws| tszf vaa| anaf oer| ose ous| aad] o 1as) s en| ase] oz wir] o) o o] asap 1 ¢ sy Waik] ANC B
roL ot 1 80| 150l 1508 150 1as 1ae] 179 o76] caef anf 260} s3] 122} e2s) ass] ami| 3ma] ver] vea] osel aes] ei2] vz} 1aed av0] eas| os2| 014] 098] om]| asi] cae| 0w el an| wnf en] 1w Cai (o] o] ansl a1z ase] aod ees| o] aua] 0a7] oul am] aca| o1s] o2y s29p" 0w osaf 932 sao0] TGt
[ 281 2 Inrelre sshicasha esioe aa] s 28] s 90 vas) voa] 3 sef onsforacfaroossfaoss] sl imas] sratavan]ia st vashes] 1] wvxyoreq s02] 298] 3w onsjrtag ) inen ) 7ea] i8] 3M] wrf o] 0aar|r007) wea] ase] saa] was] aae] oaa|torz]ansy K1) LSe] e8| N] 1) 20| aha)seae) AE3] 9A4 A6 . CIL: 3
a1 8 |woapsaainnnisn] 148 easf rn] 2as] a74] rorfasea]ciarfanae] 2ore] wsa wang] saro] 20as|1s.03] 298 ra3 67 a2e o 1299] wos] 302 2a3| Omy) 2sefnamnfr06e] &aa] amrf ksi] a3s] 303] so¢]1ex3]raan 109y| ool 3y wad] ardd oas) e[ 12 2] eas] ca4) zoo) sk inf 2ty &Pn 621 912 3N M40 nio| GBY B
o1 ¢ Iresi! 55| 605 sa8] so5] 195 290 as0] sae] 1 s} oasfanss|rwva] wrs| evs] vau| vesf zez vams| s9a] ass] sen] avo| ar0] swa| 27f wakd vas| axef sed] wsay avr] 1o am| ¥nr| vea| sae] 1| 6] aedf sz anmf 248] oes] an| an| soa] saf 290 12| 080 Sy7| A5y 096 1RO} 409] siM T n| cer e
st 0 Jramel 6as| eas| sus) ces| 155! 2e0] 230] 238] 1 68| ous|2ass|rana] ars] evs] vus| vac) 2eze] v2s] worf 350 sea| 1r0| am| ssa] 1| wast wa] oml se ) 49| am| aea| 217] sae] 1| 2m] wsa] asr| a2 om| zan| o] am| on| sos] sus| 2v0] 2| ov0] ST ass] 098] M0 403) asa| 1T 12o0f cB1 o
a2 2 first saa] s3a| saa]saa] vz] geel av0] 2eet s aa] cas]esfaszaf vas] vas] wae] aref avda]venr] 1nf ane] wns| w1a] 30l sas] 2] 1350 woaf eaf sl emf s 2a9] awa] 2es 1 ] 2] e soe] stef asaf zex ono) ama| a2l seof anif 37e] 282 1ae] ve0] oty 2] wm[2840 ate) aua] M nwo| car A
car & |1nert sl sl s3] saa] vm] 218] 290) awsf 14y canjasmainm] vas] yas| wrs] vy | ke | aw e8] kae] wro was] 2aa| 123 1p2) oas] sm| wre] s 23] 20w 203) vv2| 18| 2v0f ewa] von| sua) aae]| 7mr| oeo] am| azs)] ew] rn 2w 2 Naa) r5e) BT 122] 1.29)1840| L0% aca) 1T ol a2
obs ¢ |mrahrarime|raalizas| 19 vos] watl vad] s 6] vrel mm| wazeasfaeas] | anathoars] ssaalanne| 1z a9) o) 13 50| sa caliasal v 01| | asdb vee| ez aera s Ted nine] | seof saa] amfraasivise] rem| s | v aeof1sed masl21 sy 2ans tzast M19] dan4ac] 2300 397 &8Y) 9241) rads) L EO| 587 bosao] B2 C
G821 0 Jrot2] v29] v29) w1y 929 1t 375.470 cya| 249l oczbzraz| 26 57 12 98] 12 o6 16 o) 16 o] s50af ya 2|2 a0 ewzieion] 220] 6€ck] 7] &2 24l rra| osz| 1003 1s e2|100f L) sae 153 2] 237 sl 9213} vool 00| ase| aen 1IN aia| auxfrtas|azm) 6sE] &%0F 18] 10.08] 132] 211} Ta1] 6009 T 274] 297 56001 GB2 D
awt & [120s] sas| 53| sas| sas| am]aca] a0y k] 130 ecel weod s var] raa] woel woe] 2emaf rang 251 earfioaa] wro] Lev| suof 3wl verf vaa] aseb sa] sea] san) zod zee] 3| vaa] ] 23y v eme] weo| asr] aar] vt i3e] 0at] exe| emf daap Amf unaf 7o) 093] af2] 142 6] 4s7) 4B4] 184 300 SM1 A
M1 B €23 277 217} a2 ver| Al t 29| 1 %6 135| Q60| Qrdl €300 eD&f 193] 293} sra| S48 KAL) PRy G4F] 3XS| 33 A48l 241| 2wo| 203 02| OVE| Q10] 25F] TUA| 2352 POS 14Y any| arel gast] 117 eas| asy| ass{ oze] zaol amt| raa] ar] 23| asor zael 171 ov3 42| ol osal ars]isae 239 350) 093 oo sMi @
sw2 & J1o3a] s3] s3] aeajseaf 15| zos] zex] 22r| 113] ceofrave] vaxy ey ws2f rae| ymfaavafazesrova) sss| mae] 730l Lol ano| 3e0) 190f V0] Sy 4ax} sar] aey vy 2P| ass| 129 V0d] 24 194| 26| Bes] okl Kas| 120) TOM QD] G1k| KEI| K63 DAY) 1S M 101 1Y 122} 1nsg &09] asef 1T J2I00] 37T A
et B | 670l 202 107 203 apz] ove) vaz| 0] 148) aref oas] am] wes] wasl azs| aus| easfisa] wmsd veof ana| wan] anm| ] xoa| xaa] vm] ons] osl 2m| vr| aesl rae] wse] voof esdd ose] 1as] raa| sve) sve] ooy 1] om] ave] aasf a0o] 41| ab2| 22s| to1] Swf Gee| o) emf WS 76Y 257) n ocel suy b
sp & |an] s+t sof saf sadvesf ze0] 361y 242] 8 1] es|numfnsa] s sos| cuo] weofveaa] resi sos] am] dae] 1re] ses] o] 2ez] 199] wsol oanl asg] aes| s3] vio| zas] tae] vea] oas| 13 sas| wos 404] o] 202] adey zes] ois| d00) a2¢] vez) 1.36) 0Sa] 230] QB ASS) 104) 190 186 213 L19 22400| SLA A
SLP B J1s0s] 648) 649 48] Kasf221) aen) 438 293] 1 45| aeg wnfran| an| en] su| snf 20 sl cos] ana] awr| 2] an] wua] 214] 157] 100] 00| am| wea| 116 wsa] 29a] r98] 1) ror| vse] esaf sus] sus] om| 243] ose] vef ore] Im aaa zra] 6] oy ca0 adas| ok r2s| radt) a4l 7S] LAY 000 SLP B
win 2 {oea| zre] 2ma] 27a) 2oak eas| awn] ree] v aa] owa] 02d vad) vaal asa] ssal s anlreae] sssi wes| aadl a30] 2] am| 2aa) 3ea] vedd vul oas] v0a] zaa] sai] ans] 13a] oael amy] ads] amsf wor] asi] way] oml 1ae] esy 1) o) 2} 1] ves] 121) oeop 3ol oM} asr) oee) 1w 103 231 S8 Woo PM A
PiM B | 234 140 340] 140} 140] 065 | G76] owaf aea] 6az| wy| 37| 380) vas| a6l vsed 1sa] sa0f 2vr] mas vaed 28] vao] vas| v7r| vse] ove] om] arz] rod| s3v] cos] owf ass| o4d oo s addd aod 228 25| oos] ver] oaef V] oos| 193f azs] oes] o6y] 020y vaaf ozl onf em) TOS] 182 VM) Qe o0l PLM B
nED 523 193] 18] vapt 193] 140] 2 38| 192} 0¥ 045] 037| 434| 411] 2o7| Zai| 1e3) 183 SN 23] 2v3| 170F 1e0! 197] 21| zaz} voe| uea| ;| ax7) 10| 17| o] oo ade] o%4 axd on| 08| ze| ree|us| sl vost o] s noe] vizf vzi[ o8| ase} an] Tao] aw| an] 0] 1] nis) tzs| o sate| ken
WER 131] 053] ©53 653 04M 034] D32| 040] 02a] 02| ooa| 133] 128f 0.63] o3} o83 as7] 193 as] ees| cas| ax} ass) ose| osr) ass| o ax]| o1 03?3 eas| ore] crs] ws| and aod an| Ly 0w oec] coel osy 1] aso oo ot} oy oa1) 024] o o8a] ey cor) aiz| 18%] ol es 016 00 HER
PP & |19 $54] 554 ssal ssaf 104] 215] 243] 244] 172] axe| 13| rask «11) 31| 60l €50] 21 99| 01 30) «9%) 256 aarf 2a1f 310 373} 17| oos} oer| eas] res] wwa] cto| 2saf aad rea] 22e] vve] 2od dse 3ed soo| o2 vee| ass] 30| v sae] sed Tve| 210] 0wy s34 osf vi4] T 230 ady] 31y L4 06| CPP A
err 3 11a%s 5o0] 6s1] w0l e30] v21] 257} 393} 408 zor] 0an] 1sani S ea) 734] T38| TSH) TS 2477) 1218] 13 29| SoA 328] 343] e3s) 208] o4 oee) o 6910k Tn| 28 Sa3f 3o8] 20] zoe ase sa3] ank] coe] oz ws] a6z 3 D 439 see 376) 244] QW) 18] 05§ 13| 1IN 2TM LDo) cb) 17 ot cre 2
wie & {1sa] 538 s sl wn] ror] zest zsw sa] tnf enfuad ne] e o3 o[ amjzsnl o] S99 201 sad asil 2wl asy vse el ey o2s] el asdlinr] say 33 39) 19s] 2es] sea| sw| axe] s26] aa2] 2% oay 28| 037 41003 489 360\ iy weB G48] 236) 11% NS L11) K30 1T L0l ARG A
wMG B | 41y zo0f 221 221 11| oaa] cusl 107 145 o7z oosl sed se3 £o6 266 321 3241047 ssa 247 rze| 224 148] r23) e osl os1] oax oua and asa| sis] 2290 22| 130 v2sf wae] 2sd 23] 1av] 179 ota] 1% 024 218] ou| asd 222 200 150 05y 3] 0 %] Qi Iim| i tEY O ] 1s00| RuG B
Ter & [1mss] 709] Te3) 7e9 740] t47] a6s| 445 &63] 32| 531352 1310] 64t 641] $95 S 1950 1040] <68 zas| 197 239 34 434 109 osd] 100] 023 sw| saa| 10a] 2 vsysase] a2f ss| asel asof azx] 23y o] 17 oay 3n| e sagp §79) 28] 149 oY) eda] 04N 127) ) 13] 28T &dy 453 132 s1s0] 1eR 4
tea b |10} sn] 2] and ol onl 2] 2] aeaf 1es] aaz sn| ree] aey awf aeel ssqnire] cad 2 rae] aa] sl 2w 2a| ton] o] asof o] sn] asf aaa vorfiose] ema| 785¢) 235] AT 264 V9% 136] 0] 1A QY he7] 009 M4} 43) 133 113) 047 134 O ave| ara 1oz| 248 1| 103 19300} TRR B
[ S78] 24%] 258) 753) 788 048 10a) 70| 195 097) pus] s76| 5o0] 248 248 750 754 W30 K4d| 197) a%] 187 voe| 128) 153 oas 035l 03] 618] 297 aae| axm v3a] asyg 217] 2o ves] 2o veo] 1] eae] oos) on on ray o] zaaf zex 1z2] 0% aa Ty 07| oed DuE)0se] 15| 147 A6y nobo| kes
e wz2] 230] 350) 3] 350] De3| 154 1%7] 296 143 agn 657 638 211 3n) an| 21| 1006 842 237 123] 200] 135 1ex| 193] oarf 6ol axy a1X 367 sze] «sa) 1] anf a3 2ad sa a3 22 1as] 165] onf on:] amf 1wf oo 3| 3y 164] 23] 033 27| OM| O6) Sy K5 104 233) Q87 %s00| CLe
#G6 738| 240] 250] 240 40| 061 130| 152] 234] 107 01N 78a] 768 276 376 aas| axd 1asE] 776 340 196] a0l 201, 18] zad 113 087 ozl 016 asa] sza] 788] 3an) aad] 2l 2| 2ed waa axs) 3adf aae] 0ia] 1sd odef 313 o S55| S 238) 223 0wy £o0] a1 162 070 WL 25k 218, 106 2000| PGG
BT & [16C7) $18] G18] 7] & 18] 251 300} 375] 704] 147} 083 1781) 1726 845 was] wan| 484 2895 156a] 1375] T11| 1928 466l 5es] 701 536 294 ZuW QM 535 eay 547 zz8 3n| taq 18s) 124 zsafzema e[ e rorf ava] 19| 839 oy 12¢] yaof 593 s 777 330 pey 131) 132 Hs0) 554 €07 2N M5 wpv A
581 B | 1060 439 45 <sa| 483 107 277 178 718 109] 048 1327 121 77 Gx1| 659 643 ias|as| en| 20 eesl sal] 436 szol add] 22t o8] ari] aw| asel coa] 149 2ag val 1is) ani telisad iaserana] anf 5| 1es] eyl oan sy serl cdd 33 e s 108 aw i s i1 &40 132 IR0 KaY 8
sbt £ |maa] a56] 45e, wm wtel amr| 223 a7l 298] row] oun tazz iz m| s3] e27] esy esM sy vaE]oan] syl wed ko) e3s] sad aad] 22 awr] an] ana) aeq SoH 168 TN 1 8Y 113 08 RAAIEM 1z38] 12%8] ars| i3] es) 697] oar| 54y saz] W40} A3y 165) 69 V08| 097] 13N ISH Ln| 30| 132 UL xBY €
cPA & | 1) oas| oest ous omst geg] nas| ass] oeo] azof ovz] 2ad zas| vis| vas| was| v 2] worl 2u0) vas] ona rea] sas] ows voo| ava] auf oa] ors] ars| asel o cad aul ous| azl cn] oxij aca] 229 22% 16y a1y ey 21y oy a2M) 130 136 vo2] ord 146 oss| ax| o2 613 oas| o031 as? o] CPA A
CPE A | 37 34K 246 34k 346) T48] 18] z0%) 166] 081 039 898 365| 478 o277 538 S 1753 935 400 «1c| niol sza] 323] awe| 343 17| 127, o3| 22| aze| 36K 153 teal 111 095 o7A] 173 1230 19| suaf v re0q 247 k) am| SH] S8 41 404) 267 619 184] 0% 0882470 sy 2R3 LA 1000 CPE A
wSM & | 142 o#a) 083 om| om| ol 093] a41| oaz| azr) aon 7&7] 239] 117 113] ez 143 <62 246 180 am| 1w 130] ara asr o™l a3 oaw ata] o3| voo 108 ces] oes] ozs] ord o asyf 2ma 700 20zf 021 231 0N TT0) oM 152 16y 14| 130 0By F26 Q&) ON) Iy €13 oAy 997 O 00| PiM &
Wl & | seat ast] 3aa] 1] 3et] 137 vinl 2 100 103] oar sved vl a7 544 706] 100 1508 1739 883] acal s9N sac 37 aen 798 14| vea] as| Lag 97] 530, 238 zsal ssab vaal as] anfaoes] waa] 1ea] owsl ewy 120940 om] 195) aem wrs] esn 3w aod 20 ¥60) vou IS Luy wi0) LN AL, WAL A
1GA aer, 039 03 03] o] aie| ote| 622 o0 010] D6 118 112 038 a5 od7) D&Y 298 113] %Y aer ney) 861} o3& oen ars] ons] on] oosf oef awe) asi| oz oaed e v ow) oz 13z7] o 0% oze 12l o1y 132 on G784 DX 00 00| ok oM 455 016 0 10% 044 D4y 013 B IGa
116 & | sasl a6x] ool asel 06| 103 193] 77| 191 195 oadiave| arre k2] 674 e10] 890 2840 va 08 702 363 e5i] 420 110 a3a 220 110 0w 03z| &o3] 707 W aeo] awr] 220] 202 um| ase] 7o) sz a5 ool 333 w05 6| 0312191219 say 453 uas] ey niol 229 106 366 G 48y 1R Hsea] TG A
116 b (w01 g0z seal soa sed] 1n] v93) aky 2o vae] @azsera] sard o7 wva] wval evfesca esue] 1se awl 2onf aer] 334 coi 28 1] awsl ool ki ysy] 3 am] aas 2130] 298] 193] 443 260 SaG 6y Okl a%4 £13] 728) DM 1313} 16 14] 650 487 193] o Vi8] Z42) 125 W0AT] Liy 447 186 15000] TG B
TAW A in‘i 16| ars] aief a0s] oes] 19| 0| 373 ome] oiw 337 moa wid] eed sre a76) 1aad ooy 617) 3ve] ene] wta] 28] e 200 100 o72| adol aac] cas] 42 zaok mao vaaf we] 1o} 27 7w 3 53Q eS7) 4 1560 sdd| oSkl 75| eta| ek T3 284 752 177 188 Q41| 2333 130 341| 13B 00N Caw A
taw 8 | s0d 1m0 29 13, oW o83 awl 1) 139 68| pm| 208 et 333) 333 w%2] wx| w30 757] as3 zas] aed a0x vre 2] 150 o8| ose 023 2ea] o8| st 172] v7a) toa] o okd 1 SME 28 ol 04X 2 113 RW 040 Sic] B0% 3% Si3 733 S8 1)) 26 o6 1130 248 71| 303 m00{ Caw B
Pik 2a0) 134| 134] wef e 0w osg oni onf oasl an| sod ssd am] 1w| 20 242 29 amf aarf ree] 2ef aw| vl 1z ewa auaf cas) oae] se 18y 27 own aw 237 08y osd 177) I7Y 7T 218 0 9| 103 o7 oas| I a0 awd 2] zaM Aty 17| Q7a ol sk ts2] 267 OBy tod PSR
M A |on§ 469, 403 L6% LB 11K 190 23] 2%t 126l 033 17ef 1339 5K 68y esa) caa| prsdriad am! w2a] zysl sosl aarl wvo] 254l 129] am] oo sm| er] s%) 2] a0y ver] 18 1] 201 a4 613 €13 iy 3TR 102 TOH am| ass| sn) sso &18] 10l 1597 109 138 | 2A5M L1] &59 172 3O IBT A
GAH 23 110 190 110 110 035 047, asa 058 amsl sod 277 31 V5% 055 193] 197 esd 36l 238 113] 24 140] oas 109 wa] oca| a0 ote] 126 151 195 a7y areg oae] osa] aaf owl am) 1an 27| asy 3wy s 7] 084 250) 2es 323 T4y 1y 7% 2 osy Oy 443 bd1] 1Y 0% ] 100001 GAN
wo 1ad 1l v o] v 2l ces] usy o) 09w cowl 309 30d 143 143] 18| 188 608 334 157 oer| 148 a7 o7 ang asg ozl ozol aer] 1se] 1ez] 212l 193] 110] oesl os2| ose 18 a4 w11 o) os a2¢ 170] 00d 2a3] 202 e 126] 0% z14] 032 0 a2y o8| 02| 11| 042 wod o
$LDD TLHI aesa| aned) vz anma) vama| vrea] Tace] wraa| a0a) 528 san] savd 78 e0| znsol zece] P80 a1 aa 20A3] 15.00| 28 acd 108d aams[ 2309 v | rou{ 1add ausfzam] zave] esa| saes|3ess] 1n20f sosa] 108s] 1364 2eso) e aER, 617 3L00 KNI{ 285N oW 2aé7| 3087| 2Ty3| 17I0) 10SH 1050 BR2 TCR| nIwm - - -] = . ~ | sLoo
SUNTom [047) 612} ata| am| w0t} 238 283] o8| 254] 127| 6% 863 912) 408 &03] 03| «oa| 1334l 0l xaz] 229 aos] 47 zee] aca] 200 wo2l vna| cas} aea] ape] an] 1n] an] 2ea| 1s3] ziof 2se ssy avr] 1] oy 358 os] 41 odk LY sy 230 2400 152) em| txp vo7] oy -} <) - p T = | sumToM
OPERATON | 1387, 423 K23 %33 673 3cd 28] am| 38a] 192] us) 1904 1ara| €13] $13) $93] 613 za17] wrs| 664) 343 €19] «63 <3| sue] 907 Lsal 13af osa sami sos] 632] 2e0] el ans| 291 saa] anf ww a2z em; oval s3fp 1w 631 o6 K34 €T) A9 an| 2] 62 vz 1% g = - | =} - ~ |oPERatoR
!
1o14L Y383 11342.17] 342 17| 306 481, 30 9389 12 saye0 T8 TLss{ 1 8 A ®|ve n|osxajmsin e a1 07| 7593] 72.9)| $4.07 (200 5 364 79 300 6112583 2ea IR S AN 024701 07 1BATE RIA0I MATH DIATH 21 21 [20108 52 85 [NELE) 18 5 )172 s mas) T ol sawjussjen) - [ - | = [ ~ TotaL




Table II-12

Traffic Distribution as

of

10 - L] -] » -« - « .|« [ - L] v o« L] L] o - : : : - .|« - « | & < -l . L] - < | - o » o z B 10

Bl A
FR

T §128) 27 95127 95} 21 88! oLy tieaz7r e 25 64 12 99 83| 1 % ool su RY3) il o
W17 4 |2005 94 a4k 13 328 630 1232 18| sad sag LIRS 344 s3] [XF 119 [ 'Y prray
X112 B |2008 0ok 844 102] 35| 650 trag | sud sea 1185 LAn 254 53] ) 33 38 s 7] P
ki1 ¢ [2085 02t BdL 033 15| 654 21 18] Sk 54 1148 Loy 14k 533 an 114, EED T pryase
12 0 | 089 244 044 1} 128 eso e unl sy s ¢ 1244 449 2.4y 523 3 238 178 Ty For—
2 E |202d1tag v el [E T Y 1y 1601 782 292 1743} &0 88| 108 [T Lo 513 T 10 i ]
a4 | 488 272 272 423 220) &%) I EDEDED 537 264 oy 1)) 163 119 12 242 NG A
e B ) aes 272 2TH L2% 218 &7 S09| Leaj 2Ly 241 337 784 06 31 16 113 129] 2 42 o5 B
PLT & m{ w36 434 188 L35 260 €% s8] 32| In 699 213 7094 17 244 11y 230 215 A
AT B [N AT 872 308 460 1720, 1| 1zes scf s 1197| $ay w1 sas 429 151 [ &30 T
Nt 4 11128 438 casl 072] 193 185 695 €87 33 1% T8a] 254 194 294 136 1546 341 00 e A
ane 8 [y sl sad 0% 241] any] a6y 11| L2 e a2 an T4 sy .20 3.9 &5 o o] e B
6L ] 799 798 349 788) 57 517 4yg 248 245 $ 60 248 MUED 17 L34 L5 219 T
a1 & farmivionney ) 431 9.0 2304] 31 84] 15 £ 14 67| 13 ] 12 04) 113 1319 1008 T8 [ 15.09 o8t A
cal & | 295 1106|1188 134] &88] 320 PIS S RTNIIRTTLININE ) 313 12 9H 884 148 e 1126} [ 1638 a1 &
et € |1 513 523 108 114 437 15431 1502| 243 163 ol sm 433 5| &3 344 t 210 681 C
bt b |11y 523 53 0S5 214 £17 ¥ EY 1502 43| 743 Mmooy E1R 40| &3 &7 34 TS 118 GA1 D
ear a [1eny Lee] sod 082 L64] 3127 1943, 1138 SEN 563 0| §0 430| 13t [ 3L 285 »12 T
a2 B | sl aod spd o8 184 377 ] 13y 56l £83 WK §0 e Th 48 £37] [T 929 T
ce? ¢ [nzuidan 267 S2810 87, 074 37 14] 98 3 183 1L URER Y 15451 2382 15 84 1415 LRy 006 GB2 ©
cs2 o [207 e vz 231 462 828 20.57] 32 19] 15 92| 15 92 4941704 13 3% 1045 13983 12 3% 119 26.08) 682 O
sl 4 |1l o8] ks RORIDERE 13031250 611 st 1433 1r 01 8341270 40 397, (X YY) SH1 &
SME B {1379 534 Sk 148 137 4y 1573/ 1508| 246] 116 2239 13 24 10.07) 1532 <31 479) L T ) B
sW2 A | 85 146 sl 100] 157 31, L UERLO D 1538 8 éy 1w nn ELT! 148 197 iy MY A
i1 8 |13ew 523 827 153 238 47 tesd 1s00) 742 w2 22401332 1273 1927 S48 524 29y 12 89 M7 8
sLP 4 |azs se1f 36 119 t33 ey 248 783 a1 172 el 176 429 18 175 142 370 P a
ste 8 |an ey wey 23 .49 ¥ 49l 144012 49 1 17 1 T4 4y 109 ¥ 38! 93 99 73 L1 Ly 108 sLF B
PLM A sa:: 209 219 cpe 113 277 85T 534 264 1 UL 121 i 171 iy Q9% 1Y) PLM &
PLM sey 209 108 A ass 113] 227 £50 $34| z64{ pék e 378 R 173 ) [ 373 LM B
XED s08] 294 1w LUELE Y b G0t 298 29 QUL 283 4ok 194 14 17 108 KED
MER uf 1) 1L ) ors ol 18y 179 115] 158 186 I 227 s 2m 101 Qs 061 19 WER
CPP 4 latse a62l L62 o+ 178 358] 110 105§ 522 523 15.231 4 44 357| Lag 105 5 05| 183 an €PP A
L B T 151 271 65 2020 1537 %e; 3% 2rsol At 655 397 12 87 326 5,66 1536 PP a3
awG A | sa2] 3 ae 047 150] 300 S5 945 487 447 159 & 1% koo 534 248/ 329 1z MG &
UG 8 | o1sl 315 a2 ess| 128} 25 821| 287 38y aey 11 393 129 304 L% 103 an 1061 RMG B
12 4 |15 51 s 095 284! 528 am) 20 <65 46 12 26 345 L 542 %2 17 710 R 4
PR N | ;68 742} v47 12! 14| 68 121219 60N 6R) 1589 47 EE: R1L 719 [ 1648 + 20/ 8 a
WG 1306 $03 50 ol 203 40 | $14 484] ool 1348} LM 17 N 414 €y [ 176 [
FLe AW 48Y 487 OTE 100 &0 ast 871 cod 0] MAT 3% 168 610 5.3 59 LEL 7 cLe
PLG 18 an2] wm) ars 10| 189 1103 1058|523 52 a5 §12 22| es2 & 53 1330} 584 w16 GG
war & | 1235 2eq o8 168 T26 452 1340 1288] | £37 1893] 1514 999 15,201 419 413 22 1022 xBY &
LR ETER 1250 168 1.5 187 956} 47 4N 0oy 8 781) 1128 1) 204 177 158 xer 8
KBy €| 519 ek 14 135 168 A 397 956 47 &M o8 434 7a1f 1128 333 204 73 50 By ¢
Pa A 23w 1 12 a5y 064 tiy 254) 238 ren] 1e 513 19 1M 41y 132 1.26 084 334 CPA &
CPE 4 | 87 236 256 105 124 74 138 708 354 350 RELEL, &0R 913 2 65 27 134, 201 CPE &
FSH A mf 12 12 oy o5 rom 161 i 1 1m HERL L] + 19 150 071 419 PSM &
sAL 4| oTz8 ame za, 0rs] 173 248 aed) a2 <100 420 143 6B 643 474 15§ L1l th) 1042 kil A
KAL B JHJ 1640 e a3 o8| 123 &12 &te| z0% 1o T2 3400 bR 17 204 0.9 5.3 MAL B
Jer 11y oud o 036 a3 077 258 24 11y 1y 418 22 g v asy 114 LA 25Y 164
EL] I!T: IH‘ 34) o7 tIs) 270 ST 20 L60| 460 1686 58 LAl 73 [ [ %1 27 1859 JIG A
A6 » isa 6ag e 125] I4% 498 1391[ 1717] 2% s 311 033 453 135 LAl 17 bkt 30 82 G 8
v A | s 229 128 05g 093 13y E£7% 631 ax| 122 11 80| 484 LKLY ar 4 00} 168 10.0% CAW &
CAw B 18] 65y 457 108] 147 274 1287110V Gk fad) EIDELD #9914y &1 193 EEL 018 caw @
PiR 0L 160 160 oy o8l 135 400 C60 2280 12 810) 4iH 15 AN 710 27 113 & 84 psa’
LS 0ty 14| 2m2 1025 98] L8 L 1702 68 5180 001 [ Xz 23 175 °r A
m e :mf 15 148 ox| aiy 118 L27] L10) 20¥ 203 743] 274 2a 148 1.85) 202 D34 430 Y @
Gan DEEEE 045 O&7) 135 L85 L4 I2Y 10 792 64 344 53 199 2 &3] 108 657 L]
X stel 200 zof 038| 0N 16 skt) 53d re8| 244 353 108 268 409 HS| %12 134 340/ 20
SLOO |k 3cus 48] 36y 1118] 20y i1 v 71§ K152 3084 45K 9713 4049 34 5 5743 1z 1idg b Gi 44 sLoe
SuNToM | )| onf am 213] 266 537 ey 8 &30) A1) 1210] S04 UK ¥ L3y i TH sua Tou
OrEAatDR | 19200 549! a9 200 400 100 M8 10y &ck| ssil 1 734 T 550 54D [ 12.00 OPERATOR
tatae Jysrad sasdsnsaiaa sy o 15 1188 34200 s m 06t i 46 7850200 345 54 515 85 R DD 1516 il T0TaL




Table II-13

Traffic

Distribution as of

1993

10 - L] L] a - -« - - - - n ('] a L - - o o - L] - - - [ ] - L] - ™ u -« - o« ] < - o - - < o - - - - - a v - o < a g . ra
-~ el 2] ] ~ el -l =]~ al "
N EHE BB B R EEHHHEHBEHB B I EHHE I B HHEHEHHH L EHHHEH R ) -
%11 9201 20 13] 2u00] 21 13[ 211235 76) I 335 1020/ I3 60] waa{ 31 45 €214 90f v w0y TATY 41 608 15 Kol 204 a2yl azas| Ty av2[a244] san 43ee; asa(135e| nox s3d naer| roveaa] esdaampioes) vy rea ol ers] ws{ 03] waf esd g asel zaa] coof 126 132 sidioaa) 16s) 1710y 00 cosfeese] 358] seo) vioo] 338 saspazon] v i) mTz| ToM owd 71
w12 2 b2y spa s2d 624 s 03s) casl 290 216 70| 35| el o3 am| sw|azaw 306 336 0e zas] asaf sool ase| a2y 2sg nzey 1s] 355 28] L4 ave| vouf 82| 24 am] 2] aml sod aael wae] 2m| 22 wad} vz a2d on| ow| vez] osol ass] wus] 2es) oss] 13% LOF 2ad 1] e ios| sy aarj osy 13 aak aes| 507 1M nsof k12 4
K12 B F13%% 74 €34 €24 GIYIDAS] OBS] 238 T4 01 pes) 43 131 AN L 3fzied 13| 3134|098 1241 153 aoo| zse| szzf :E8nael M a5 281 1400 aom vos| AW} 24N Iv| 2e0f sve) e8| avy| sae] pod 22 g} v as oia] am| 11z osol o8] 1an zva| o0& 2 LEY z2sd 1sel svk| 104) 257] 122 Os9] A7 d0A8] dss| so7 142 125008 u!_)I
w11 ¢ [1973] G2 s34 er4] X4 1055] o 7 8} 20N 75 pe w3 L3N G| azas S3 204pTEY 124 25y enol 75e! »azf rysi mao ana) 3ssF zay v40l 3| zoad ax 2 3w rad 4] s are 478 20 22 rud vel an) en] ow] 1a osd ooe] 4] 19sf 04 T Loy 1wl 1o Lom) tod| zsH) xzz) oss] war| amsl dss| 507 sy 20wty £
—“Tn re2s) 424 €24 &28] 4234|1088 ass; 1 114 701 15 s1sl 101 An| an|aies asel 224) Wy r2dt| 357 aod asel ezz2) 2S§ 1120 (18] 358 284} 4ok 3 ved w3 AN awm) 2ad awm| se 3w aas| 299 2add 1ad ol eay onaf owi| n:] osd oz tasl 7w 0AW AN Ay 1ad 01w Lisf 164 287) 322| 03N AN JR48| WAS) SOT Lat 32800y K12 Q
Wtz € |aesq 1055} 105s| se55) 1055 17a8] 1ad] Se4] 165 1LAT| c2i 133N 12d ras| vaslaeoh ssB| S aesy aues s 13%) c33]1sed Cafrees] zool soy a2 2wl wad v w]rkoel 1M 2 ara) e wor] ww] 1200 asel a7a| a7e| rost oaz| o) tad tso o] oes| 23 soe] ora] &00) 1 (e zpn v0Y 134 435 SEL TEY 114 s512| 74y Us8) 325 ssaod K12 €
cne & | 6my dsel teal ves| el zes| zas) soz) 132 to3) e 234 263 160 nds| ved) 1is) vral aay 43 176 s 12| Lel g 5% oay 2s] 203 LY sea 2] 23 oYX 1vd oeq waw 161] vod vee] 17d 14 reo] nse] cus] 010 o5 ory am| amf amd vi] oze] 0m V4K oo o 170l 04s) ose) 1722 o4y GSE 165) 200] 218) ol uood £nG
cxG B L20% Saw Sux sesl SeA 997 eo)jIeoe 4631505 2151 e 417 S3d S avaw A1) A vafaaaa| 1St e1s) aasn| ssof e &ro{ s zvd am am| La ave ron a3 258 a0M zan A SAl| aeM sns| saq cool o 2o aen 03 zov) 2w 1oof oy} 2av| 4ec] osw 284 1 35 a0l Sey 173 43| &2d 173 207, A0 100 764 F11) 4000 ©AG B
Ut & Fizar) zan 208 2ew 7w 4w cay 312) 25§ &2 gy amf 15 20 zpfnoa ted veal w3y sod rey wa| 1o aan 163 i o] 2 navl 1ol uaap azs 384 naf vr] vssr a6 ase] vef 1ad aso] va] 1000 a3 ousf oos| oar| oss| ow] e2al nas] s3] oas 11t] 1] s osal zos) osz vas) wsel oSy omy) qwan 257 244 166 18000f PLT &
oo 8 Jaas| sw) o35 sas sashis ez zeolrova] nasfacm) cadrs0q Leq w6 wae{3meo] s2d sy ivis{rasd saNvao asifrean sa[a30f 2a 48] 107 32y sesfroseizaa] 3] sse] soz] asi| san eel w32 suz| w2z ca7) 2o osi] aasl vsi 21} aeel oo zao cas] owzp 388 O a3y veof ee§ v sog 507) 185 203 6eag 437 913 A48 sesodl Pt B
ant & | oos 2uel nay psd aae] wer| oan] vae} 113 aee gurf rod ead] 21 masasae e 13l syl wrr| are aas v 4l 116 s10] asd akn ati| eedl zay saz] s22] 148] 243) 299 so4] ase] sus| 208 em| 104 ue| nsel o1z codf e ose o2e] a1s] ave] 15¥| oz 141] 16 wre] oss| 223 sy TEA TS ASY €20 1IN 2SN T4 104 Ay ANC &
o B |srax a7y ead 82y 92X asez] 13e| 4o8| Ie U] socdzaay 21y en ese s sesl sesvecd e sl e o] tama] ardiess] wsg saf 398 20w vaofreagined] a9 w0 1ve) 1t 10aa| w2d sas) aze| asp] ass| na] 0wl oa| 1z voe aed| oz} 1sd sos| or7] asd) vk see] 216 756 te4] as6] sT0] 17| 189 e3zd AT $NY] dif SEDY ANE B
61 1239 197 792, 2%t 287 a3 zsdroze| 28| eusl az| caol esa] zasl zasiizan] ves| tes| e eed zsd st ey eed 29 a2r val asd oy uaX 1eal 3w o] 118 ams| rss] zed 2w zaal 1es] 236l 1sa] 1md] 10| oacl s8] a73] 108 o3| ozl 1ol zod was] 12§ 212 1ss| cew dog cew 147 ree] Qe4] 114) 2664 112 35 11I ) 16k
GRY € |120% 283 18X 383 10Y S| 067 2% 14| ESM gey sim owd Sad saqd 200 415 a8 asa]asaq 4sf o) azof sy ragiedd] 13z aw] 138 i6] avy| vos| say 26 a9y 02| a4 52 2ss| 4| a2W M) o2l 14 oao) ors| nss| e} okd] 0.4y res| vy oSy 1M sz aad nad| sax v 218 asef 123) 253 aenz| asof s02] 139 7200 GB1 C
o1 b |o% am| am 30y 35) wia] okt 238 tar] s ven sca] osd sad seaf amaa ws] aasl s isas] csr| wao! az0] usa| zamf ez 1ml aw| 23 1u]| ans| red aag zed) aws wor| i sea] za| cns] am| 2m 2] 1ed oad oust oms| ras] esa| awr] ves| arr| osv e tac acsl vesp sz 1] aaw 39 12y 213 ganz| asg 507 199 322000 G811 o
o1 £ 1szow vaps 1esy dvan 198 x ey asolzas| ras]zaee] wockzase] asaf 200 ze.awlienan] 21 63| 2069] rane] saon 2a52] s2 0] 0| eord vz e sasap s w)20m) 122d 2o ve | 26ad sasd 137 saeo] voszf 1rad e vsea 21l vaaa] wies] vem] ras] 1| ae] sos| vos| aze] 28] wedrwed zesframf2ndvead rralavad cas| w660l 2025 6ed) 191399 24021 2630 95t paac] GEY1E
caz & | 328 296 Tl zssl 29d 4w’ asyf veaf 103 2an! rad o] oma) aod s 1iad sm] 526 vray vaeo avedonsy asy wzedd rer] ree] voel asd san] 0l aad 73 sad] 393 el sas] aw) 5w 2y cew 2u0 ze| el vaal oad ons] yuf vzl o3y osH 23] aws] ads a63f 4eq s V) KEY YR LOT] S04 ViR 16T W) A6l 500 1w HIDC| GAZT A
ohz 8 | 925 a0a 78 294 2oy a9r, psa| ieg] 1or asel va es0l 039 sos| oe) mraed sae] sad[veer] ovedd amf vosd wsal vaer] aw aed[ o asd vwe] 13y amd] ver] sarp ol aed ves] v so| dasl was] sed 2o 2e[ 1@ osaj aae 11] esaf arsl osel an| ey ey 369 sy o] 191 667 e acr] soal vss| 249 1eiz| Leop sug 10 s 687 B
oot € |12 s5e ssal ssal ssa ez 1ol sed aug 10| weijross] zasl vaad vaaa] sase 1700 vz anfsena|wasd s asad nsa] oo e esen] amf mss| e dad wsazaan] 2282 023 vsax eodroaq ey seil1ssaf 1 ered 1e] <6a 1od] asy v <o 20d 1w 3ssfrses] 224 1192 1ad ass] e20] 2Ty S36[1226] 1657 504) #7[13412) 1502) 1630 62 0000 B2 C
Gaz o | 3atr tons] r0ne] raae] 10ned vaom vea] evl g e sz e es] 2w s nafesaa] vas 1380 1waolsisa vaae] vraaf avoe) 1aoof com} wes] 2aial sad1a0s) 2| sad aczo 2eas 3030 visf vuaa] Gl ot oo twne 0o vaoe 12s0] 1008] saaa] sz r1a] assi tos] sed 2y 208| esq arv0] 255 raen) unmhay 2od a6y 67 1507) 1878| ST} K87 105G 1702 MG P02 mody Ga2 D
smt oa Diovs 33 s3d 33 23¢] see] owd 2e) a6 waz] aar| cod 08| 405 cvsl 2ardl sod Soaiiess 1esd sua)zaay sazj2aaof 259 aran] 213 cas] 206 243] aes] emy| eos| 30 L} teo 304 im| 2m0f asdf ese sad say| 233 o] 0%0) dod 24d 126 o8] ss] am Tas) ana) 25| wnp 29y 49nf s| TN 1e) waon s8N €3y 4G weon SM s
swr b [2es5) vsol vso] 7ol ysonepl vael esy 309 R0 33d 1032] 2431665 1668} 5SS 10 10| Mak At TR 2o aa| s ae 14 sz 2| Sanfassy] Aapfraad e8] ol eas ssrvl1eos] €8] r092) 1oa] amfrarsf ae; o] el 12 adaiae) 61¢] a8 oce] Am] e3n 282} 212 T97) 1594 163¢) soaa] $76] 1997 ss¥ o) na7g w2z E%rarTal 1301) 1IN 51 I I
Sw2 & | oba] 2w 2ap 240 24N adel osab 72 w0y 337 vow) asS| o) dae) davreve| AR e A2EM 1A38 Sea wiBd| sOS T RY 15 MaM 1YY %33 23y 1sy 23N S1] €27 2ad| 386 137 23] 3v 1] a7 SR skl Les) 237 35| O2Y 136] 255 i8] O3] 325 650, 0t cod] 23M TAB| 29 cts] 318] 215 23| 2048| 468 S0W 182 b IELENS
sn2 m a9k g9z ow) ea2) e asng| 226l 77 6N 1028| ywafrzve| 292 w299 1285 a5k 1601 14 00 4u8) 5176 2i08f sas7 T e saq 00| st 1| a3y edd 1oy 19N 22sa| ers) tnuaf £k 03] 1340 vaed 1aSe] anke| emafieny] es] 19ef oy &ma] 93] 432y 317 1170[ 23 40) 2000145 S11[20 74 P 169 JAGE TTH ESN1IESI 16T 1435 400 0oy Iw? a
e 4 | 937 zea 26 263 283 gl ave] 249 v anf ros] 24sf os8 2l 2l asa 213 23] eod vad 2ael ead 200 wof 2aginra] am| 239 zaa] raq v sy A24) 124 1ey wna| 200] 2ed ved ruif 228 194 vas| 112] n23 anf drol 0se] 040 pag 110] 2. 0y 11s om| zes oty 172 218 o7 107 BEY 7e6| A1) 114 000 sLe 4
sie p |atod 1150 vsrirse) s 1asy aes ars| S5 X ssed 1512] am| e v ezzd soe vamidoectaies] iz s zaae weafaz e 0l c220] Lesfrans| oen Sas) aaA rsry vk Ss4| axx] Sis Ae0| 184 7e| s1%q02) w5z ws2| sen ass| ose 303 s3] 177 133 4as] 970 e 1es] 3580253 33 258 sis 110 AT 0418 1S IATH SHY #8005 SLP B
e 4 | &85 1| vm] va] | 229 asa} 16s] oed zoo asd yae] osy teq 165] eeo 149 10 ced s 2ed sedl 200f Tay vaw s23) vzal dey 12N it w3 21e] zse] oad| 2] oea) 108 V84 o rav] 28y zod| aoe| 129 o] o oref 107 oez} 03z 106 243 2cr 134] om 16 on] wvax amy] aml oy qiesa] 200l 2107 omy %000 PLM &
pum B |1asd aez) a9 297 3% wsd van o] 1w 62 vea] w2e] a3 am| zsdasee) car| wimvasel sy vorfired o] zead asises aad sz soe) cas| aet| esyd vy zaa] aes| vesl and sezy 2] ana]| 283 el en| 2 ave] iy aq 3z 1w 09s aw| 63 1n| a2y Kos 40N 21Y 16T T3 10 s13) 2% 237 asm| 601 635 284 L2000 PLM B
(13.] 1aex psy asd asy asA see| 193] wrd oz v wad| svd 2ad 354 3se|tesA 2o rae was|woss] sacd ses] sraf sl aarfoaedd T wad vre] v 2ol Ler| ssaf waef zer| ve0] a0 aso] zww| 27| s1ef aa0] wed| 229 ous] ozd va2s] res) av0] asi| vyl asd oen 1N d6A zag 123 AXE VEY DAL 305 13 veY 3557 429 468 A7) a0 KED
wER 625 tea red 1ad) ad dbsl avy 0] val MW are zasl trf an] p3r) vrsd zoot 200l €5a 740 aa vrsf zesl 32 vyl ms| ac0l sl 30y 30 uss) 2s0 adaf 4an o) oad] 1as) 308) 1za) ae3 3y 30y wz) 224 acy b3Y 133 Ve)) okg) o4 18] aog 06y tiy) 37y v 18y 381 1o; 1as] 237 112) oy zasa] e 33 1 20008 WER
cep 4 |s11s] ase 3se 384| asa] «os| asz 1M v2d <03 jse] eae] ore] coa] codd 2107 ete] aie| 1357) 16a8| avo[ a2s| zrsitooa| tva] va] too] 3o 1] 109] ses{sovsfrzse] aed swel ze| anm| nas] wsd was] zer] 220f 2m] waa| oas| ovof oan| ire] oss| adal ae] a7 essp asi] e a2 r65] s7e) 1&g 338) s3] 129 29| s u6d] S0€) 191 na50] CPE &
cPp B | 2070 651 661 667 eed 1123 o8% 138 23 w| 370{ 1701 148 28d 153 2928 78| vl zsaclaweed eas way szoliemf amc|rese] 1a7] sea] 2] rod jose 0se|zaze] wafinre] sz e vass] wazfizoa) see <n| sn] 210) 047 o2 1so| 29| v10| o} sz 704| 103) 654 nov st 30A[1078F 269) K25 M| LY 54| 7t63] 863 S&4] A8 60500 CPP @
cpp € |2a56l vey 183 28] 1l 133e] vl endd 270 war] cad vanm 17| esed s wesz] 997 7] zasd saasl e1f wad wid2zn] 3ol ol 1] sex ass| zei| sz eel 2azc]2ec0] wseliz gd inlaosola7oe] ssd vazo] sed oS aes) 24 o8s| a8 tsg 251] 1a0p o8 4ae] 832 23] 77 uIm aSi] 164 1274 d0a 733) 42N 186) 64 pass| mzr) 1115 412 715D0] CPP ¢
i & | 056 27 271 212 278 aso| oa1| 42| 084 308 1s0] s30l 05N 126 228 1701 394 3sd 1786 1457] 254 7saf 276 ase| ras] sa) osnf zed 142 osel fie] eas] ser] ese] swel 27 amo| mze) saxaom] ze 218 s seof o2 mid] ows] v2s| omf 0%y 207 aed] oss] &an| bas) 592 227 Y9I 19y sy 405 100 483] 1789 458] &99] 1Y 2000] RMG A
WG B [1284] w0 :.m] coa] 080 £33 063| 293 248 <5 2g0] Te0 o#nl caw Lw| 2551 S| 593 1978 2005 s3] 11n & 16| 1asd zox asY 133] 398 213 e 637 1253 1680F 938]vaea cod| em[1z42] aoof tsar| awn] a7 3 1ea] ow| anf var] 13 106] o8] 2ae] eae 103] 2322|1333 edn| 2s0 miey 2| s 723[ 270) 225[ s6wy €6 Tiy 14 Wo{ RMG B
TPR A b1ad! a10 &10] «10] 4i0] Rec| o%e] zoa 198 S552| 330| 1006 102, AIN 233 176 316 3h; 1on] 1 ed zmif &30 7os| resp rer| 239 oez| zag 17el eae] was] wn| ess) asz| saA en|vsed nmnoa| 2vr| 1p3 rdt] aex) asr| ots| oew 0es] o4 oky] Ay 1ax avel oki| #wf ioe| aml 127 &44) 1DV 25A Y42 100¢ 26)) M4} &6« SOH 191 32450 TRR A
tPr B | 2411 9% w88 E98) 9 e 101 357 284 23 s7sl vioet 11x| sed] sed] 2aas] see]  sae] vvva] vmaal s iake] as2fr2ee] 2adf1nae] vae] 408 2eq 2] varfravelneze] so3] et 1say 26| 2anaf te3afraasl 24d 2] zas] 1aa) 032 ate] 10af Jda| 074 0SS 1ok 4vy Oks] <é4] deof §TI ZTE[ 182 187) &t 529] téy Laff | TAN A% 325 LLLL ]
PG #39) am| 1o o) 12 nrad asey asd 260 mad oaa| mes] 1se] aml ssajaeas| 709] oy 2308 2603 ezz 1asd ces]vean 218] vaee| ves) o 2] e} war[recs] 2ves| au]arsd swspresd] xxfaver]1eam Las) 4R 267 ae) adl| o] N4 201) 104 O8] a4 66N O8N 6341371 436 313 1047 45| ser| T38| 247 S69 v6oE 430 WA Taa4 (1y BELT
e 2344 oanl 685 6260 E8% 116 097 198 271 48 so4 1638 158 &l S11] 3AS| 1| 610] 1951 2256 Sea| 1218] 409 67| 29%] 125t] vas] o<k 2ail ves| #8s| 1697) 1308 878 1ana| s aajzas] 26 0 eszpl 2okt s 3200 waof 1es| oaal wry] vz w7f onaf o070l dos| «13] oo ey nai] IW| 196036 255 $I) 664 240 KT Wae 93 WiL 1K Bs00q CLC
PLG 170 563 563 S61) 5571 853 a0 219 186 €m] asa 1138 119] 627 627 3278 14| 2432423 2747 6sdl 1amo] s10) 1365| 272 19an] tes| &es] z7raj 180] sof 1609 1996) 1242 ekl tos|vees] mar{asa2| 24| cavk sov im| 20y osA w7l 1v 2450 1388 102] osi son; w37] sas{voe]1i3s] csa[1603) 93] T2&| 90S| IT) KB T4 3in KO0 39 66000) PGE
atY 4 | 978 23 256 286 2% %01l 03] 277 123 s tas] &1) 116] &24] apela1os| azel czetiaesl 1sEE 767 1293] kas) 230 2aa 1osa] 248 1a7] 337 ace| 207 s7d 6vrl 28| aae) 153 256 4] 23 a9y avol eool ecof son] aeey oad] 2ea] dad 1so] t20] aes| zrel vso[ asi) cer] euyf 262 916] 2] sos) Siq 1M 1S 45y 955 SOS) 12y 10800, HBY A
wey B | 657 288 740 264 zcd 413l 0TI 270 10%] 3| 104 333 os 333 2331737 350 3% 1141|129 &3] ure| 27| 1asr 108 901 708 616| 298] 2353) 154 «n| Sss] 213 aze 12y 70| 230 veal dzsl endt ke ed ad ox ex 13| wn| | wss g sad vzel 20e) sad 3sd 216) 7SS 2300 363 a8y 225 207 2783 A%y 499 e 120000 W AY
wor ¢ | eor pad] zs4] zae] 2ad aral ord] rrvod ros] aaa] ros] 29 em] 23d amdwras) asor 2sed mar]azad] 632 vandl 53 e 2od] o) ] es| 209] 250 zsd amaf sy 28 aze] r2g 2] 330 133 378 A00] £E0] ERN 3J0] OF1) 0M| TIY 33| 137] oNY) 3200 ey 11 2b] Lds) D56 218 Tss| 20l k2| 453 TIM IOV TN 4ASE &83 1w ;00 KBt C
"L 548 180 160] 1600 150 271 Q84 275 076 144 asr 218 o7 211] 47| reok] 29a] 214| 6se] 79| 3% ae 3z nied| 143 «p| 152 ase] 2200 210 tsy| ama] axe] wae] vas| om} w 1o Lig) 200 sss| 193 am] 363 00| 048] 204 2m| 1] O%) 218 432 102] 178 323 286 160] ke0) 161 2y 174 130] 124) 2406 Jo0; 314 124 21000 =8L
cha & | 24 978l 67s] 074 07 125 o208 1066 034 112 oa| +o1] 04| 100 voo| s70| 1o8] roal as2| 398 134 d2s] tea] 6oy oed 24| cesl 208 107 voal ozael ] 1or am] an ooal ows| rexl awt] 118] 237 1) 16| 1Sy 251) 125 zo0m] 280 O%; A 1ér) ;| 184 t0y) sy 12y 193] RO 1| 123 1sef 38| an] ] 17w oem 12000f CPA &
P B | 124 037 037 037 o7 G2 o1dl 050 017 ose ois] os1 oz st 0s0F 260| 054 0S4l 176 200, ase| 214 oasl 205 032) taf 0% 104 osi] o5 o] ary oed ox| osE wis| 03z oW amf 0S¥ 1 ase} ose| azal 135] os3] so2| 10 oss| a3s] am| 1s1] owz] asy cow| o] ass) 1w ass] ez el 1iF| earf 7o) oRE asy QI a0 CPA B
oot & | 417 928 127 7| 120 avs] oss 153] 056 vad obsl 79| 5| Vol 176] 30| a%al s8] 4§ 737 3aa| Tw] ol 0ad woe| eev] 115| 332 156 1%5] 143 zés 313] 193] 200 mes| v1s] 1w| in| 710) aost 334] am| 242] 1oé] asé| ey Soal 1S6] 117) 2ve sE tA)) Leg 6| 234 1] e TS 229] 206 286 146) 2364 268 3| 1 oo CPE 4
crt B | 514l a7 193] 178 17| 297 oea] 718 078 2em we] 206 o7e] 239 238| 1247) 272) 72| aeM 1008 &7a| 1080] #1a) 1am| Fes| 6] 12| 436 2] 213 15| 364l 4| rea) 27| om| ssal 2e0; asa] 2aa) 53] 460| weo| 33y 48] 34| os) 69 718 t61] aal tes) 248 a6 ceo) 273 153 eed 4y 1 3w 39 100 azsy am)| A 1@ 00| CPE B
BiH 4 | 230 672 077 077| ov1) 177] oz1| ova| xS nas) a7 vos| ozs| vea| vor| sal 12 v2a] oY ass| 1as| sad ik oW ofe] 244 ass| tes] avs| avo| oax 166 1ag os2) a3 ooyl amf wndj waaf was] 710) V74| 174) $22) 046) Q2N V44| 187 122] OS3) oy o) t10) 033) Q0] 161] BeO] 488 Rae) 15H 1as] 208 108 121 tTZ[ AT oM 1100 Pk A
Psit B | 11, osd osd osq osq 0wy ots] ose] oz an| om| aref o] aved are] ase awm| o9z a0 asf ras| aad vl and ace] 19y oarf 174 asef ast] asr] v am o] 1oy 032 osd agy ase 11y] ts8) 120 vxf ouw qas o1y tos| veal aar asa] gszf 106l el ase| corf 1R r0s] asel ward 2w wib) 1Sd DRO| wpes 129 14Dy D3)) 30 PSM B
WeL & | 554 178 176 376] 176] 298 D4z| P57 067 213 082 263 053 2159 250] 1305] 312] 312|107 11s7] can] 002 29¢] a2kl t2e] ssef 103 aad] s wad 208 e sul 2ed v v rad am wae] a3 LM 34 Al 1N o6s| 632 210 28| 567 12f scal a2 tsel asa| eod sarf 35| 1250 69 ea| 402f %4 183 g am) 3 144 200000 mAL &
WAL B |11o8] 352 352 383 352] $a%] owe 295 138 £38 163] 36| 10| 500l 500|2en| s2d 674 a3 2308] #¥H 7007 7aa| 2052 253 10d 226 73] 308 264 <70 4| 103e| asr| red za¢ e esif 2as] 79N ey €31 es7) 3y 129 OK4] dzo) 517 3y 250] amr] 2184 ISE 103 ay, aex 14 25015 Tan| vas] was| 08 Seef 660l a0l kT 29 seooc] nAL B
154 313 a7 037 037 o3P tesl 030] t06] Aad 128 Oat| 1448 Q38 18| 126| 703] 164 N6] sS4 613 269 Sws| 23 239 ars 333 ey zad o5 1oaf 12a 229 270] 13| 197 esy osy 179 K0y 217 2%0] 239 239 16y 117 o3y zed a3 163 123] zma| sed awnl was] ae] 23] 104] 730] 3vs] 200 260] Sad 162) iz 250) i} 193 500 164
6 & | 753 zed 2o 2adl 2ed eva] vea] 1es| 008 2m] 127 13l asa| 335| 328 1701 a2y 073 1373|157 aas] a3d seiizaq 14d €3] 1oy aod vsi| v 3oe | waa] aesy eey 13| sa¢] s3] asq 309) 328 27| 23| 0] 36l 01 v2d 171) 034 a0f syl eos as7] €arjuivs) rad] INI0IB| 26| 47N S34 2 0%, e <y $O7 A wsool G A
16 B [rame] esd aso| cso] esd vea} o7 179 s3] sae] 20 263) tor] w0 en2f a0 rm| ywofassgaad asof vxvo] cajrzad aed vm ved ssdl 2w 200 wsajraorjisan nadizay 389 9 048] 684{ 1210 6o6| 500) sod 250 of7 oM| zaW 25| 173 20| se)irzay wes|nizs{asroprcas] Sa7[1eea] &36] MM INOM L2 BEE; 7104 A4 936 154 eooook ITG B
26 € 1yad sod 300l 300] 30d sou st reof 106 Feul tew son ort) cof e msa) szq sav resrann] a7 wact aslem] 193] 2ol vl oml vaet 130 and] sirpinay saol sl 234wy 00X 7Y sy 33 333 167] 048] BI) 1S3 2w 118 0B 3] yawy 113] Taafueas] 964 3531253 30% SRS 738| 207} %) 4l ST 62 Lo o) e ©
Caw a | 460 188 Taw 1e8 12 350 030 106l 084 t77] o3| 738) ou3| 10| zoa|voea| 7ea 243 §7a] s8] 238 334 23| 1050 0% 429 0] 24 193] 098t 26| 404 £78 2aq aan vov 103 a0l zov) Az 297 249 a4s] vy Gds| 013 4 200) 120] a99 15| YSO) 126 3%y éstf a4 Sn[MAY 4] 343 L34 AT 3] a2 3s3 A%y 1éd wag Caw &
caw n {war sir| sa7] swf sad gwsl 1od 37l 19d ws| asd sz v w| 7z 7] mred sda] aca|acas[seas|n rasas waatfaers] aanj1a0a] zae| esal as8 A m] 2ss]iina|eed amjuaz] iy SE ) 707 1090 163% 85 957 L) 160 0 508 700] & 3va[ 1302 26 24 & aabazaa] rarel 3 09] 473 §1 56 1220 1219 £599] 1160] 1100] 99| 12D IRI0] 49y a4nnd cm:_
PSR Si8 174 17 174] 11] 330 naz] 149 a8 28] ona 1771 654 247] 348 1208 38| 300, w2 161 saannvs) aesnane] 1ar] ] vez| 28] vsi| 126l 2ad asd saa] aaf a3y v rosl 166] 239 sof &3ty 157] 3s2f 208 100} 059 Im| arA rae 337 sy 1043] 38 &03] raap 496 472 1630] el 0S| S1| 0K IIM 320} 4T A9y 184 b L
187 a | 7680 zadl 2480 248 248 16 D47 165) ©83) 2w 1180 2es| 063} 34z 3474 1788] exs] tac|iech 1639] sornaa] coa[rem| veo] wwe veal asud vrnp vn] saa) ax] reaf 3] xos] 13 2N 4EQ 210 sye] 244 21| | 18s] osdd e20] 14 192 100, 075 ana| e3e] osa] <o 427 ss1| zes] we] z3a) sya| 7aef 21s{ 320) 31ed a5 s3a 1ad 3ok TAT 4
Ta1 8 | 357 a 307 207 aod Svol osal zos] 11z] 3| 1as] s et o7 era] azel 2297 554 S5al how 206y €18 1a0d su1| | vad aw| ras] ewa| T16| wa| eaz| 703 33| on| e 2ed ves) STO[ 351 648 Le0) I oy oM s 0zil v 24q 125 094 ses 1e7) 148 seolinal e 335103 133 222) am| 26 owy arel win €34 1u o000 Y1
[ Sl 20 21 21 210 363 654 18a) oed 288 02| 132] 064 307] 201 1572 3m| 383 1768 1476] samszonl caz| 1738 1520 &e] 183] &3] 18¢] VA 229 Soo w4y| ass| sx| 1se] 1] 443} 1AM 614 §3% o34 asf pr9) 170] oasf aes] sis ns] r38) wsiiwvop| seo| cwd] ewe| sud swif0ma nivr| dem enfzocs] el orag sty 624 B waot GAN
) 77 19 232 232 28] 339 037 1901 an1| 16 131} 37] oud 299 799 1558] a0 380 1738] 1403 37| n2s| 2oL t0m] 139 6o oull zed 134 097 aad 213 4] sas; e 22X AT e6| 4e5[ 1008 24¢ 23] 234 120) 033 DIY P 05 asy oéd] 2e¢ $92f o9el s2xfroa8| 03] 261008 283 LI0) 53N 2R TET) SIMY 418 isq 149 000 Aeh
SLOD [0t 2048 sl | snan| e b 6817 16.00] sa 0z 20| 69 26] 2037 6926] 2664 3017] 3092[mam| 3612] Mazha aonTd staeni| 2ace|0cis| Tesel £973| 35,571 2380 3042, 7163 #se] 31 #9] SEe| 3042 6513 76 96 RG] TH14| 4554 STAD VTN 2406 1421] TO1] 2368{ 3256 14 21] 1066[ 39 13[€430) 2092 30 aal 71 0u| 4TI6] 2042) $944[ ITID| ITHS| ATIE|ATAG AIMY) - | - | - | - -~ | sio0
SU8 10w | 1718] 455] 88| 485 &85 727 200] 701] 287) 837 257] 87| 233| i60| <s0i2402] a%6| Am6) 1802| 1702| SA1L 13m] ake 1673| 286|1250] 200] 601 4an) zes| ans] 068 r0zz| ase| eae ses] 707) #3230 944 558 48] as0) 300; 172| oaé] zes| 383 122| ves] <oo| aon| 2so] aes| wsel sve| 24a[vaot) asof 4se] ST svR) @) - ) - | - | - — ] 5atom
orERAIOn | T500) 33 6 98] €33) 693 11a2] 301l vom| 287] rsa] 3a7|12%a] a4 Gadl ) 3632] 6% Gadaasr|asse] e 195e| amlsis| 430 waz] a01] 93| eas] cael sl vanfis;] wae| nagf ens) n1az 397 1397 145y 034 SRR €aB| 45K 266) 129 a0l s9) 258] 193] &oz 2os| 376 e9f 129 e60| S6| w0s| €yy| esa] k0] deo| kea; ~ | - | - | - ~— | oPEAATOR
9
v
TOTAL  [osseperre aarse]serme[sar o saeay) s adivaza s soan ims 1o seaaa{nerd maa|rrsa ¥ e JT1TY 456 T 4 K 20015 4k 91134 TE LM 2N TG 110 1Y) ss|rasasfare 17 £9 44 506 62130/ 457 60k 56730, HUZITHBINLK] 8055 222)195.44 s 7s 9946 | 1460 [rrem| s3aad ni2s [ aated k113q anaren o] rra s nn asazs ez { i, S el B ppoig] totat







GERRREL

-

3
e e
_.éga,:.. E‘&ﬁﬁ(ﬁg

=% : AT 4
Sl
g ﬁ%&ﬁ .un,,} 3
Rt
S e e
S e e R
“PART I/l TELEPHONE: NETWORK:
iz i,:i' i : nind t

e

)

e SR

a

ek A7

ity 3 K

a,w*ﬁxﬂﬂé;‘gg KaS
?ﬁﬁgsgﬁ&‘ & ‘tf;si

Sl

AR

el
i3

ex
Rty v:}.,f
- ‘:'*m%%i‘}"

N

e o

: Jsac‘ﬁozﬁ"e? PP
s =
e A
T, =
&

3 T id 5
et ety Lo

&
L

-
L o]

Belript e
Ex %}fﬁu
R




]
e

A

L

2 Ae




PART I1I  TELEPHONE NETWORK EXPANSION PLAN

In accordance with the telephone demand forecast for Jakarta City
prepared in PART I of this report, the long term plan for
expansion of the Jakarta Telephone Network is presented in this
PART III. The plan aims at gradual fulfillment of telephone
facilities improvement to meet the demand as of 1987, the year
during the Fourth Five-Year Plan (Repelita IV). Thus the complete
fulfillment of improvement plans according to the demand will be
after 1987. Based on the long term plan, the implementation plans
for improvement of exchange building and inside plant facilities,
as well as outside plant facilities, will be drawn up.

And, to make the implementation plans, the examination of the
existing telephone facilities has been carried out. However, the
detailed plan including financial program and manpower schedule is
not considered in this long term plan. Therefore, such detailed

plan must be prepared by PERUMIEL.

Long Term Plan
The long term plan for expansion of the Jakarta Telephone Network has been
drawn up. The plan covers the demand as of 1993 which is the year during

the Fifth Five-Year Plan {(Repelita V).

1-1 Long Term Plan

The number of subscribers in Jakarta City at the end of 1979 is 91,850,
while the telephone demand estimated by JTP '79 in 1979 is 168,400. The
considerable gap between the actual supply and the demand is due to the
lag of supply of telecommunication facilities reflecting the
telecommunication management policy and budget, as well as the
installation, maintenance and operation capacity and the availability of
personnel concerned.

After careful examination of the existing telephone facilities and
capacity for installation work in Jakarta, JTP '79 presented the
Practical telephone growth to the telephone demand, indicating that the
growth would gradually approach to the demand by 1987, the year during

Repelita IV, 1In order to realize this practical telephone growth, 23,800
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subscribers have to be additionally installed in 1980. In addition, the
yearly installation capacity must be gradually expanded; then in 1987,
33,700 subscribers must be newly installed. Figure III-1 shows the
telephone demand and the workable subscriber number in chronological
order.

The number of subscribers to be additionally installed per year by 1987

is summarized below:

Number of
Year Additional Subscribers
1980 23,800
1981 22,050
1982 23,400
1983 24,300
1984 26,150
1985 27,650
1986 30,000
1987 33,700
Total 211,050

Table III-1 shows the number of telephone subscribers of each exchange in

Jakarta City in chronological order by 1993.
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1-2 Recent Tendency
Table III-2 is the statistics of the number of subscribers, applicants
and installed subseribers per month in the last 21 months until September
1980. The total number of installed subscribers ig 17,315 in 1979 and
19,613 in the first 9 months of 1980. The breakdown of these figures
classified by exchanges appears in Item 5, PART VIII of this report,
Rapid increase of telephone applicants in May, 1980 stands out. This
might be considered to be due to the telephone installation fee reduction
effective May 1, 1980. Since then, the number of menthly installed
subscribers has become greater than before.
Figure III-2 also summarizes the increase of subscribers in Jakarta
City. On the basis of those figures collected recently, the study of the
short term trend has been made, which appears in Item 6, PART VIII
(Volume II) of this report. Priority of the telephone expansion project
will be determined by such recent tendency of telephone demand with

reference to the existing telephone facilities,
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Table III-2 Number of Subscribers, Applicants and Installed Subscribers

1979 Jan. 75,488 714 472 788
Feb. 76,495 1,107 . 806 909
Mar. 78,910 2,424 1,037 2,076
Apr. 80,350 1,431 664 1,896
May 83,037 1,604 623 1,584
Jun. 84,690 1,505 760 1,515
Jul. 84,663 1,041 T 1,246 1,177
Aug. 85,763 849 889 896
Sep. 87,427 1,412 766 1,250
QOct. 89,896 2,271 501 1,895
Nov. 90,535 1,622 519 1,978
Dec. 92,054 1,353 822 1,351

Total 92,054 17,333 9,105 17,315

1980 Jan. 93,390 1,368 557 1,088
Feb. 95,633 1,652 926 1,601
Mar. 97,614 2,154 1,482 1,815
Apr. 99,770 2,165 861 1,697
May 103,888 4,075 1,849 3,388
Jun. 105,969 2,005 2,038 2,812
Jul. 108,250 2,079 1,736 2,481
Aug. 110,643 2,403 1,614 2,392
Sep. 113,013 2,307 2,288 2,341

Total 113,013 20,208 13,351 19,613
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2. Review of Existing Telephone Network

Existing telephone facilities in the Jakarta Telephone Network are

described here, and the examination of those facilities has been made for

the planning of network expansion.

2~1 Exchange Service Area

2-1-1

2-1-2

The examination of telephone exchange service areas has been prepared in
accordance with the telephone demand forecast. In addition, the wire
center study for the proposed exchanges has been made on the basis of the

demand density in each exchange area.

Present Exchange Service Area

The exchange establishment plan, which defines the boundaries of
service areas of both existing and probosed exchanges in Jakarta City,
had been prepared by PERUMIEL in the former Second Five-Year Plan
(Repelita II). According to this plan, 32 telephone exchanges are
supposed to be established in Jakarta City as shown in Figure III-3.
Qut of this number, the following 24 exchanges are now in service:
Kota I, Kota II, Cengkareng, Pluit, Ancol, Gambir I, Gambir II,
Semanggi I, Semanggi 1I, Siipi, Pal Merah, Cempaka Putih, Rawa Mangun,
Tanjung Priok, Kebayoran, Cipete, Pasar Minggu, Kalibata, Jatinegara I,
Jatinegara 11, Cawang, Pasar Rebo, Tebet and Gandaria.

Pasar Rebo and Gandaria are currently operated by the mobile switching
system, although the building construction of Pasar Rebo Exchange has

already been completed.

Revision of Exchange Service Area

The existing situation and future plan with regard to the exchange
service areas in the Jakarta Telephone Network have been reviewed and
studied carefully. The revision of service areas of some exchanges has

been made after full consultation with PERUMTEL.
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(1)

(2)

(3)

Expansion of Service Area

The service areas of the following exchanges are to be expanded in
view of the expansion of Jakarta City administrative area (see
Figure III-3): Cengkareng, Kedoya, Meruya, Cilincing,
Penggilingan and Klender.

In addition, the service area of Kebayoran Exchange is to be
divided into two in the future by reasons of area size, exchange
building capacity and distribution of demand. The scheduled two

new service areas are Kebayoran and Kebayoran Lama.

Exchange Boundary Change

The juxtaposed service areas of the Cengkareng and Tegal Alur
Exchanges are to undergo the boundary change. At present, the
Cengkareng Exchange is located in the area originally intended to
be the Tegal Alur Exchange service area. This area is situated
side by side or, more precisely, west to east, with the Cengkareng
Exchange service area.

Aftér the planned area change, the Cengkareng Exchange will be in
its original service area, and the projected Tegal Alur service
area will be juxtaposed north to south with the Cengkareng

Exchange area.

Unification of Service Areas

In view of the geographic situations of the Jatinegara I and
Jatinegara 11 Exchanges, it is recommended that the Jatinegara I
Exchange be discontinued and absorbed by the Jatinegara II

Exchange for the following reasons:

1) Outworn building can no longer endure the existing 4,000 line

units of EMD switching system.

2) No spare space in the exchange land plot.
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3) Little or no economic merits to maintain the exchange.

Details of economic study on the abolition of Jatinegara I

Exchange appear in Paragraph 3-5, PART VI of this report.

(4) Minor Modification of Service Area

Several exchange service area boundaries have to be medified in
consideration of the courses of railroads, rivers, projected

roads, etc. {(Figure III-3)}

2-1-3 Wire Center of Exchange
Theoretical wire center study for the following 7 proposed exchanges is
made: Tegal Alur, Kedoya, Meruya, Cilincing, Penggilingan, Kebayoran
Lama and Jagakarsa. Wire center of each exchange is principally
determined by the center of demand demsity in the telephone demand
forecast as of 1993 prepared by JIP '79, Theoretical demand density
maps of the proposed exchanges are in Figure II1-4,5,6,7,8,9 and 10.
However, the practical location of each wire center will take into
account the ease of cable routing into the exchange building and the
relative advantages of crossroad location. It is also mecessary to
consider the effect of junction cable distances and circuit
quantities. Locations of the proposed exchanges are shown in Paragraph
10, PART VIII (Volume II) of this report.
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2-2 Switching System
The number of line units of the existing switching system, the type of

switching system and its problem are described.

2-2-1 Existing Switching System
Several types of switching systems are now in operation in the Jakarta
Telephone Network. They are PRX205 system for the local and tandem
exchanges, EMD and mobile
cross—bar (MCX) system for
the local exchanges, CIT
JANUS cross-bar system for

the suburban tandem

exchange and Metaconta 10C

system for the combined

trunk and internatiomnal
exchange. Table ITI-3

shows the existing local

telephone exchanges, which PRX Switching System

can also be summarized as

follows:
Type of Switching Number of Number* of Occupancy
System Line Units Lines (%)
a) PRX 205 162,000 68,654 42
b} EMD 59,000 42,589 72
c) McX 2,000 640 32
Total 223,000 111,883 50

*Note: Figures for September, 1980
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Table IIT ~ 3 List of Existing Exchanges (1/2)

Exchange Type of Number of Number* of

No. 8 Switching System Line Units Subscribers
1 Kota I EMD 10,000 9,914
2 Kota IT A PRX 8,000 )

3 Kota II B PRX 8,000

L Kota II C PRX 8,000 g 13,255
5 Kota II D PRX 8,000

6 Cengkareng PRX 4,000 772
7 Pluit PRX 4,000 3,791
8 Ancol PRX 4,000 1,285
9 Gambir I A EMD 10,000

10 Gambir I B EMD 10,000 ) 14,264
11 Gambir I C PRX 8,000 Y 9.878
12 Gambir I D PRX 8,000 '

13 Gambir II A PRX 8,000 ) 3.945
14 Gambir II B PRX 8,000 !

15 Semanggi I EMD 6,000 4,348
16 Semanggi 11 PRX 8,000 1,502
17 Slipi EMD 5,000 4,989
18 Pal Merah PRX 4,000 2,449
19 Cempaka Putih PRX 8,000 4,544
20 Rawa Mangun PRX 8,000 5,048
21 Tanjung Priok PRX 6,000 3,163
22 Kebayoran A EMD 10,000 5,585
23 Kebayoran B PRX 8,000 ) 4.758
24 Kebayoran C PRX 8,000 '

25 Ciputat EMD 2,000 343
26 Cipete PRX 8,000 3,016
27 Pasar Minggu EMD 2,000 816
28 Kalibata PRX 8,000 3,260

* Note:

Figures for September, 1980
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Table IIT - 3 List of Existing Exchanges (2/2)

No. Exchange Switf§§§g°§ystem ﬁ::ZESnggs gz:zs:zbgis

29 Jatinegara I EMD 4,000 2,346

30 Jatinegara II PRX 8,000 3,386

31 Cawang PRX 4,000 751

32 Pasar Rebo MCX 1,000 383

33 Tebet PRX 8,000 3,851

34 Gandaria MCX 1,000 257
Total 223,000 111,883

* Note: Figures for September, 1980
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2-2-2

Technical properties of local switching systems are as follows:

(1) PRX205 System
The technical properties of PRX205 (TCP18 mono-processor version)

introduced in the Jakarta Telephone Network are as follows:

a) Type —- Space division electronic switching system with stored
program control

b) Speech path -- Minireed relay switch

¢} Line unit capacity -— 8,000

d) Traffic capacity of switching netowrk —— 1,000 Erlang

e) Call handling capacity of processor —- 36,000 BHCA

(2) Mobile Cross-bar (MCX) System
The technical properties of MCX-system introduced in the Jakarta

Telephone Network are as follows:

a) Type — Electromagnetic switching system with wired logic
common control

b) Speech path —— Cross—bar switch

¢) Line unit capacity =- 1,000

d) Traffic capacity of switching network -- 140 Erlang

e) Call handling capacity of marker -- approximately 6,500 BHCA

Additional Installation or Replacement of EMD Equipment

No surplus floor space for increase of terminals 1s available at the
existing EMD exchanges with the exception of Pasar Minggu and Ciputat
Exchanges. Terminal increase of EMD equipment is recommended only at
Pasar Minggu and Ciputat Exchanges, because the floor layout of these
two exchanges allows additional installation of 2,000 terminals.

For the reasons stated below, replacement of EMD equipment by an
electronic switching system is recommended for the future:

In the first place, almost all the present EMD exchanges are located in
the commercial centers of Jakarta City. With the gradual
sophistication of business activities, these limited EMD exchanges can
no longer meet the need for new services, such as touch tone dialling,
abbreviated dialling, call transfer, malicious call tracing, and
conference services. Secondly, the spare parts supply for EMD
equipment has been stagnant and might be discontinued for good one day

in the near future.
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2-2-3 Practical Capacity of PRX Switching System

2-2-4

The problem which is intensely felt by subscribers of certain PRX
exchanges is the difficulty of receiving a dial tone because of
over-load of processor.

In general, the maximum system capacity of common control switching
system is determined by two factors, i.e., maximum traffic capacity of
switching network and maximum call handling capacity of common control
equipment.

From the viewpoint of call handling capacity, the value of 36,000 BHCA
is not sufficient because a great number of ineffective calls in the
Jakarta Telephone Network are leaded to the system, reducing the actual
line capacity to less than 8,000.

The number of actually processed calls with the average holding time
per call including ineffective calls and offered traffic is calculated

by the following formula:

Offered Traffic (Eri.) x 3,600
Average Holding Time (Sec.)

Number of calls (BHCA) =

The above formula indicates that the number of calls increases as the
average holding time shortens. Figure III-11 shows correlation between
the originating calling rate per subscriber and the maximum line
capacity, based on the mean value of average holding time at present in

the Jakarta Telephone Network.

Improvement of PRX Exchange

As stated in Paragraph 2-2, the practical number of subscribers of a
PRX is much smaller than 8,000 at an exchange with high traffic density
because of a large number of ineffective calls.

Reduction of ineffective calls causes the number of subscribers to

increase.

- 130 -



. T S s R |
T ooty T i
T v il L b b . T r - -
— . T =il Fageaage Fo it- _ _ Ve : - - |
T ™ ; weu] ol dd g oLy T B2evmae g g L adoy v S A S . - )
SANA “. vl .:TT.. .4. L ..hqur v.:_ 4. lwﬂA,L L:H_ .m mv..qsf..m...i ‘IT.#- . _ “ t ot mlo JRRY PETIS PR 1. ) e g e ma e e !
w di ot ittt ottt MR N | 4 .4.~|.,_ | t##r b et ﬁnb L2 444 _ t e - e | ' OV DU DU SO AR A e
et .H....?;...m not et o et han i {H ey b e T T T EIS R P o
g __ T ' P R e L AL o R R | T T H . RN e d b m .. e Vo .
Ji bommef on AR R . ! . - ! (s} I . ' f R
1 L PE ae s . e e .
e e M 4008 MDA (SupTadg w)'ll 06T OET oﬁ_ﬁom dg {09 - AL AR e —
Boforstumetsiange oo fom b = i v i . H- Tt i, - — ———
G IO 06 00 ISR IO SRS AR eur8tapl--- 09T '0%T 0ZT 00 BN R ¥ -0 : LT e
N 15 {-aad paey SuFTTED Sur3eursiag)-- SRR . NN . Y P
- 2qQFadsqng (-1 . AN .- Pt i 1 " Uoa DR N T I Ot D 1l A ' : T
. B Rl vy A iy : - | b R e O B RS ' e b e
HE T - : D . - 1 [ SV _,”1 * o ...;.... et . 4ue . P oo . o
] B e e e e , S IEICIR R . AR T e o .‘_.. e Ceeebpeerfees do ..DDO,. - s b a4
e Lo D e R o B e j aig ! _ Loy i AInlaT T ruect - . w °
T i g o A e H - . v w e omde ! S - b pde o b .
o ol M i e i e B ol PR R R I T i o o e [ a1 s vl M — 5 B
e g Fe e L . -t I boo. o Jootae ifaptadenss H T RSN DI ] : : S
f TN T s e o .. ¢ dey - S DU S A8 M S i eSS DR o ML e
e - o [ A N Y L T L. R O S ;! ST i ol ks st ISR SRRRR TN RU . B00E- LT ﬂ}m
o PO i I et T Fe bt DeORt DR ris DO S i ” 10 D A EEO PO U S R A A O-a
it AU T .T,JJ. At b il il i m. ! T v . V ..m. .I.m.ou ‘.aw pas i R BAR R ! ‘_”-“ . e rad e femey e g.c
0 e AT T MRS GO ks T I FETEPINPEY I N R ‘B
W ST N ity e e -i+:----.~ ' [T URUR DORNE S PSR SO DDA i : =i~ ]
. ....!m.tl; N me: HIFS ....!“rurv;h!r- 1 4..“:.. _....T. AR “IM.I: .:‘ i _l.looom”.t. R R TR T ..n [wd
il s O o e R h et Ehe , et A L . 108 NS OO DA e BR D B
R i i el el Lt v ! ; m _% - bt et g .83
e ] o 4o n..«..lw. 'y ; u T 'L.l...‘u, - ) o7 IS S SR PO D PUSTEO R R SN oo o ol
. - i F R [ P -Mn.—u.»i_:ﬂ. iy r.‘lbn.l..,c__ .o b / ] taegderer . ”xr".l .Tu_. o ;.'.g..iqnld._l
foed o . DuL1] INOOT IS D w - I 5 i . bl OHp— [l .n,c
n+l R DU o Y NI Lt e * i . : 3 —- .qvu- D N v e O
wf hemdiaed oy o] e TR P S T : bder o R e ol B -RERC PR I ™
I S S S RO 1 tlpgeree NN sreeesdoge e 0
! el e ee . - . bl e T Ir Tl
R e T T el g L L A Wt M A
T L | IRy ; - L1 = R
vaes Benents KL .* ..1 o ROt AR A dm i ﬁ T RSO B = LR
: frovtoeesbucstese o : PPN [ SO eerilidad Py 50 L oo
A | e - itied haid Al ; . N SN o oS R b
i : IE0N REDOU DN I S R R %
| o |<” .v.f....w,. * “.H.,II_._.I.. zﬂ‘.sldi . - - =
! bpefrrmetesselsiol o o eafeada | b aada cdd ot I N LR - T
-t b i 1 -ﬁda—a EEERE +-< 1 = FATT E o g ]
SR IVt N 0 ._“_.... LA M I Lk T N - Y B R "4.-slﬂb
JUURE N bt fhads Abiat he bk Adlid S ks .m... ' L ] w. gl TR e o e v o RN
I ; B K M, 4 — 3T et e L ¥
; ety ‘..fxl“.xﬂuuliis.:t R b +U1Ttt<.9 L BUEu - w~a]
-!.*W«J - !ml,t?uf.ﬁ.h.. T4 - —..]T. v i L.. II.DOON. .IHJI. lm . _h_..w T."nlv - ”lum
HDIANOT It IS npts B 2 e JE A i o SEIIE oan e B T AT T S
R INOTT MM SR 1 2] K S i T G f ek 1 83
i iy FPEET <A PT -- RSNy Phull DS S I DA & )
Rt T kTR YA HHEGHE [ .qu* DS RN
SRS PERTY P : T ) .*n + ~ u t mﬁu ) . ag..ﬂ»hv-i i a i i
; SSRYLNSHIILE N SOOI 4 iﬁ._:ii AT
L U mnureseegg “ . _ﬂ:llT AT
Ht e o coHatiid famdn M pl
agrakavuund i fuie st kiaisienaknnnisia
SERARRENN T T b I EREENSRERY RN NI
REENANE b - IR poeUd—
B _ ST e
inl . t I ', 1 L bt 4 3
NN I had it R ISR + B
_...l ! _. -4 —+ 1 i H J— == -
' S R ] TEXM i st rg 1
T ! . v i -1
P I RELLS R
i T;xt.flL i ._.:L INRAEN L.YTTﬂ
R anat e i 7 NERAERER:
" 1 _ﬂa | T H KD S F
et ! ey 3 e
an LT : ! ! i 4
2 I3 ! Py
T H [ -+r
N o= anT
! e 1
| sifis e
1 . Bl .4‘..4#1 ~
1 L - m
103 - - ~ a w
L] b -I.

- 131 -



The recent surveys revealed the following phenomena:

1) Numerous ineffective calls with a very short holding time at EMD

exchanges, assumed to be the result of idle hooking of telephone

sets.
2) Dialling before hearing dial tone.

3) Non—grouping of telephone numbers of PBX.
4) A large number of calls with holding time of 10 - 20 seconds as

observed at an OGT of mobile cross—bar exchanges.

To reduce mis-attempt calls, the following notices are recommended for
announcement to subscribers by PERUMIEL:

a) To avoid aimless hooking by all means.

b} To dial only after receiving dial tone.

c) To ascertain desired telephone number before dialling.
In this connection, it is important to promote the increase of

telephone lines for subscribers with high telephone density, and the

grouping of telephone numbers of PBX.
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2-3 Junction Cable
The number of existing junction cables is 98 as of September, 1980. The
total number of cable pairs is 56,200, OQut of this figure, 29,430 pairs
are non-loaded and 26,770 pairs loaded. Details of junction cables

appear in PART V of this report.

2-4 Subseriber Cable
2-4~1 Number of Primary Cable Pairs
Total number of primary cable pairs of 24 existing telephone exchanges

ig 363,887 pairs. They are classified as follows:

Type of Cable Number of Cable Pairs
1) Direct Buried Cable 69,487
2) Ducted Cable
a) Existing 275,800
b) Uader installation 18,600
Total 363,887

The number of existing
primary cables of each
telephone exchangéd in the
Jakarta Telephone Nétwork is
shown in Table TII-4.
Details of subscriber cables
for each exchange appear in

Paragraph 7 of PART VIII

(Volume II) of this report. ’:,r}wwsmﬁf.;f

E e BTN e

Inside View of Manhole
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2-4=2 Cut-over of Subscribers
The "cut—over" is defined here as to transfer the subscriber which is

: {ot . T
currently connected to other exchange Lo its original exchange he

following number of subscribers are to be re-counnected to the exchanges

to which they respectively belong:

Original Present Number of
Exchange Exchange Cut-over Subscribers*
Kota II Kota I 3,370
Cengkareng Kota T 20
Pluit Kota I 600
Gambir II Jatinegara I 400
Gambir II Gambir I 8,800
Semanggi II Semanggi 1 2,500
Slipi Kota II 60
Cempaka Putih Jatinegara I 20
Cempaka Putih Gambir I 210
Jatinegara II Jatinegara 1 100
Cawang Jatinegara I 120

Total 16,200
*Note: At the end of July, 1980.

The cut-over work for these subscribers should be carried out prior to
the cable expansion work. In particular, the cut-over works to Kota II

from Kota I and to Gambir II from Gambir I should be carried out

.

urgently.
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Table 1Ii1-4 Number of Existing Primary

No.
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

Ducted Cable

Cables of Each Telephone Exchange

Existing
Direct Buried Under

Exchange Cable Existing Installation Others* Total
Kota I 12,000 9,600 - - 21,600
Kota Il - 40, 800 - - 40,800
Cengkareng - - 4,600 800 - 5,400
Pluit - 6,400 - - 6,400
Ancol - 3,400 - - 3,400
Gambir I 32,812 37,200 7,000 10,200 87,212
Gambir IL - 14,600 10,800 - 25,400
Semanggi I 4,200 6,600 - 6,000 16,800
Semanggi 1T - 5,200 - - 5,200
Slipi 2,880 10,900 - - 13,780
Pal Merah - 4,800 - - 4,800
Cempaka Putih - 17,000 - - 17,000
Rawa Mangun - 14,800 - - 14,800
Tanjung Priok 4,080 9,200 - - 13,280
Kebayoran 8,840 25,400 - - 34,240
Cipete - 8,000 - - 8,000
Pasar Minggu - 5,100 - - 5,100
Kalibata - 6,000 - - 6,000
Jatinegara I 4,195 1,800 - - 5,995
Jatinegara II - 8,800 - - 8,800
Cawang - 5,600 - - 5,600
Pasar Rebo - 2,600 - - 2,600
Tebet - 10,000 ~ - 10,000
Gandaria 480 1,200 - - 1,680

Total 69,487 259,600 18,600 16,200 363,887
*Note: Cables serving in other exchange area.
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3. Network Expansion Plan
Network expansion plan, which comprises the provision of switching system,

building conmstruction, and expansion of both junction and subscriber

cables, is described here on the basis of demand and traffic forecasts

made so far.

3~1 Switching System

3-1-1

3-1-2

3-1-3

Introduction of New Switching System

For the multi-exchange area with high traffic density like the Jakarta
Telephone Network, the proposed switching system should be larger in
system capacity than the existing system. The major technical

properties of the new switching system are recommended to be as follows:

a) Line capacity - more than 20,000
b) Traffic capacity of switching netowrk - more than 4,000 Erlang

¢) Call handling capacity of processor - more than 300,000 BHCA

Provisioning Period

The optimum provisioning period is 3 - 4 years in view of the complex
procedure for import of switching system from abroad.

For the exchanges where the growth rate of telephone demand is limited,

the provisioning period might be more than 3 years.

Installation Plan

Installation plans for a number of line terminals of switching system
in both existing and proposed exchanges are being made in due
compliance with the telephone demand at each exchange. These are shown
in Table III-6. Total number of lipe units of switching system
additionally installed for the Jakarta Telephone Network by 1993 is
404,000. Figure ITI-12 summarizes the provisioning of switching
system, based on the telephone demand in the Jakarta Telephone

Network. 1Installation plan for each exchange appears in Item 13 of
PART VIIT (Volume II) of thisg report. The following assumptions were

taken into consideration in making the above installation plans:
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1) The maximum number of subscribers of PRX and mobile cross-bar

system be determined not only by traffic capacity but by call
ptrol equipment even though the line

ome unusable for one reason or

handling capacity of common co
terminals of switching system bec

another. (refer to Paragraph 2-2~2 of PART III.)

2) Subscriber accommodation rates of EMD and new switching equipment
be as follows:
a) New system 100%
b) EMD system 97%

3) New switching system be introduced at both existing and proposed
exchanges in case of replacement, additional or initial

installation.
4) No terminal increase at EMD except in some special cases.
5) Provisioning period of 3 years or more.

6) The minimum number of line terminals to be increased be 1,000.

3-2 Exchange Building

3-2-1 Construction of New Exchange Building
According to the current Third Five-Year Plan (Repelita IIL), the
following 8 exchanges are proposed to be newly established during the
period of this plan (1979-1983): Tegal Alur, Kedoya, Meruya, Kelapa
Gading, Cilincing, Penggilingan, Jagakarsa and Klender. The building
construction for Kelapa Gading and Klender Exchanges has already been
completed; therefore, the building construction required is for 6 other
proposed exchanges.
Pasar Rebo and Gandaria are currently operated by the mobile switching
system. The building construction for Gandaria Exchange is necessary.
The building construction for Pasar Rebo Exchange has already been

completed.
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3-2~2 Expansion or Reconstruction of Existing Exchange Building
For installing an additional switching system, it is necessary to
examine the availability of building space at each existing exchange in
the Jakarta Telephone Network. For details of the existing exchange
building layout and equipment S e
room layout, see Paragraphs B n
and 9 of PART VIII (Volume I1)
of this report. In case where
building expansion is
required, the necessary floor

space for switching equipment

is estimated to be 100 square

meters per 10,000 terminals, ,. 1
g Eile]
it iRy

switching equipment to be Standard Exchange Building

without regard to the type of

installed.

Exchange building capacity shall be decided with due regard to
telephone demand at the exchange concerned in the future.
Building expansion plans for the existing exchanges are described

below.

(1) Kota I Exchange
The existing EMD of 10,000 line units will not possibly meet the
telephone demand after the year 1986; however, no surplus floor
space for terminal increase is available. Therefore, construction
of a new exchange building is recommended, using the place where

the existing administrative building is located by withdrawing

this latter building.
The EMD shall be repalced with a new switching system this time,
because of its superannvation and the need to provide new

telephone services.
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(2)

(3)

(4)

(5)

(6)

Gambir I Exchange

The existing switching system will not meet the telephone demand
after the year 1990, while the necessary floor space for
additional installation of switching equipment is not available.
Considering the necessity to provide new telephone services, the
existing EMD shall be replaced with a new switching system which
is to be installed in a newly constructed exchange building. This
new building construction is proposed at the quadrangle of Gambir
I Exchange. The existing EMD switching room in the existing
building can be re-used for new tandem and local switching

equipment.

Gambir I1 Exchange

The existing switching room holds space for both the existing
16,000 line unit PRX with actual capacity of 8,000 lines, and
15,000 lines of new switching equipment. However, the power room
and MDF room leave no surplus space for installation of additional

equipment. MDF and power room expansion is urgently required.

Semanggi I Exchange
The existing building shall be expanded since EMD with 6,000 line

units will not satisfy the telephone demand after 1982.

S1lipi Exchange

The existing switching system will not meet the telephone demand
after 198l. However, no surplus floor space is available in the
existing building.

it is recommended that the construction of a new building be

started as soon as possible.

Cempaka Putih Exchange

The actual line capacity of the existing PRX of this exchange is
6,000. Additional 11,000 lines in the switching room can be
accommodated if a new system is installed at the available floor
space. However, since the space for power equipment is

insufficient, building expansion is urgently required.
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3-3

3-4

3-4-1

(7) Jatinegara Il Exchange
Existing building has the floor space for additional switching
system installation to meet the demand by 1987; however, no floor
space is available for the rectifier and battery room. Therefore,
the building expansion for rectifier and battery installation is
necessary. Also for the expected demand growth after 1988, the
building expansion will be necessary. Addition of one more story

to the existing building may be possible.

Junction Cable Network

Junction cable network plans for the years 1987 and 1993 are prepared on
the basis of traffic forecast which, in turn, is based on the switching
system installation plan. Introduction of primary order PCM system is a
major precondition in this plan. Details of junction cable unetwork plans

appear in PART V of this report.

Subscriber Cable Network

Basic design of subscriber cable network for 5 local exchanges has been
carried out at the request of PERUMIEL. The 5 exchanges are Kota I, Kota
1%, Pluit, Gambir I ‘and Jatinegara Exchanges. Details of the basic
design for these 5 local exchanges appear in PART VI of this report. In
addition, the examination of subscriber cable facilities for other
exchanges than abovementioned is made in accordance with the demand
forcast projection. Based on the result of this examination, the order

of priority in the subscriber cable expansion project has been determined.

Efficiency of Existing Subscriber Cable Facilities

How long can the existing number of primary cable pairs cover the
telephone demand has been examined. As the result, it is assumed that
the efficiency of the existing primary cable pairs wmight be 70% at a
maximum, considering undistributed pairs and demand fluctuations.
However, the number of direct buried cables and primary cables

currently serving other exchange areas is not counted in the number of
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3-4-2

The efficiency of the existing

primary cable pairs concerned.
n be

s . : 3 ca
subscriber cable facilities in terms of duration 1n yedars

expressed as follows:

Px0.7-N
n
where
D = Duration in years of demand coverage by the existing cable

facilities
P = Number of the existing primary cable pairs
N = Number of working subscribers in 1980
n= Average number of subscriber increase per year between 1980

and 1987

Table III - 5 shows the calculation result by the above formula for
each exchange in the Jakarta Telephone Network. The number of working
subscribers in 1980, which is shown in item (3) of Table IIT - 5, is on
the assumption that the cut~over work has been completed. The cut-over

work is described in the previous Paragraph 2-4-=2.

Provisioning Period

Provisioning period for primary cable facilities is from 3 to 7 years
in accordance with the demand in the telephone exchange area concerned,
while the provisioning period for other outside plant facilities is
much longer. Although the provisioning period for primary cables is 5
years, preparations for the next period will have to be made in advance
in order to ensure the uninterrupted supply of primary cable facilities
relating to the telephone demand in due consideration of completion

period for cable installation work.
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3-4-3 Subscriber Cable Expansion Plan
On the basis of the covering duration of the existing primary cable
facilities, the implementation schedule for the subscriber cable
network expansion plan is made as shown in Table IIT-6. However, this
schedule is only for the initial stage of installation work. This is
because the provisioning period for primary cables is relatively short,
compared with other outside plant facilities, such as underground duct
systems and secondary cables. The starting point of installation work
is assumed to be uniformly one year before service-in. In case where
the cut-over work is included in the cable installation work, this
installation period is assumed to be two years.
Therefore, the subsequent subscriber cable installation plan will be
projected, based on the careful analysis of telephone demand in the
future. The amount of work in the subscriber cable expansion plan,
based on the demand forecast in 1993, is shown in Table VII=7 in PART
VII of this report.
However, the cable work, wherein the telephone demand is not yet
available at this stage because of the pending development plan for
geographical and social reasons, is not included in this amount of
work. Details of subscriber cable work for each exchange appear in
Paragraph 14 of PART VIII {(Volume II) of this report.
Subscriber cable expansion plan will have to be revised several times
because of demand fluctuations. However, a wholesale revision is to be
avoided as it leads to the confusion of the scheduled work progress and

the consequent disturbance from the viewpoint of engineering economy.
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PART IV TECHNICAL OBJECTIVES

1-1

Technical objectives concerning subscriber and junction cable
networks are described here for the purpose of network planning and
basic design. These objectives are determined after full
discussions with PERUMTEL, in accordance with the “Fundamental Plan

1972" formulated by PERUMTEL.

Numbering

Numbering plans should be valid for long periods of time. Changes in the
existing plan often require modifications in switching equipment, and
successively cause additional operational burden on the administration and
considerable inconvenience to the subscribers.

The current numbering plan of Jakarta Telephone Network and its problems
are described here, and the numbering capacity is examined in accordance

with the telephone demand forecast by JTP '79.
Present Numbering
The present subscriber number in the Jakarta Telephone Network is

composed of 6 digits, which is expressed as AB - CDEF, where:

A : 2to §
B-F: 1ltoO

The rest of the numbers of the A code are used as follows:

1{XX) : Special service
9 : Suburban exchange prefix
0 : SLDD prefix

In the national numbering plan, Jakarta is assigned the trunk area code
of "21".

Table IV-1 shows the present exchange code in Jakarta Telephone Network,
and the 29 exchange codes available for additional switching installation.

The present special service code in Jakarta is shown in Table TV-2.
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Table IV-1 Present Exchange Code in Jakarta Telephone Network (1980)
Exchange Local Switching Exchange Local Switching
Code Exchange System Code Exchange System
(21-20) Vacant - 66 PLT PRX
31 (GBIA)* - 67 KT1 EMD
32 GB2A PRX 68 ANC PRX
33 GB2B PRX (69,60) Vacant -
34 GBlA EMD 71 KB1B PRX
35 GB1B EMD 72 (pSM)* -
36 GBlC PRX 73 KB2 PRX
37 GB1D PRX 74 CPA EMD
(38) Vacant - 75 (KB1A)* -
39 (GB1B)* = 76 CPE PRX
30 GBDID EMD 77 .KBlA EMD
41 CPP PRX 78 PSM EMD
(42-47) Vacant - 79 KAL PRX
48 RMG PRX (70) Vacant -
49 TPR PRX 81 JT2 PRX
40 Vacant - 82 TBT PRX
51 SM2 PRX (83) Vacant -
(52,53) Vacant - 84 PSR MCX
54 PLM PRX (85,86) Vacant -
(55-57) Vacant - 87 GAN MCX
58 sMl EMD 88 JT1 EMD
59 SLP EMD (89) Vacant -
50 (sLp)* - 80 CAW PRX
61 CKG PRX
62 KT2A PRX *Note: Level Extension of
63 KT2B PRX Group Selector
64 KT2C PRX
65 KT2D PRX
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Table IV-2 Present Special Service Code in Jakarta (1980)

Code Service

100 Booking for trunk and interinsular calls

101 Booking for international calls

102 Information for international calls

103 Speaking clock

104 Booking for international calls

(105) Vacant

106 Information and assistance for trunk and interinsular calls
(107) Vacant

108 General information and local directory information
109 Phonogram

110 Police

(111) Vacant

(112) ditto .
113 Fire brigade

114 Ringback

(115) Vacant

(116) ditto

117 Complaints regarding connection troubles

118 Ambulance (Central Hospital)

119 Ambulance (Municipal Hospital)
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1-2 Numbering Capacity

The theoretical combination of six digits for subscriber numbers in the

Jakarta Telephone Network totals 700,000, although in actual practice,

this number may be less than 450,000 for the following reasons:

1)

2)

3)

4)

Uniform numbering enabling the identification of a tandem area by an
A code.

The independent use of exchange code for each switching system, even
though line capacity of switching system is less than 10,000.

In the case of a switching system lacking subscriber number digit
analysis facilities such as EMD, the relation between numbering and
routing is very close Lo the point where every dialled digit
determines a selection step directly. This eliminates most of the
freedom and flexibility in the assignment of numbers.

In a trunking scheme of group selectors of EMD exchanges, there are
level extensions which cause the numbering capacity to be eliminated

as shown in Figure IV-1.

In conformity with the implementation schedule for switching installation

planned by JTP '79, the number of exchange code to be required for tandem

area in chronological order is examined, as shown below.

Number of Exchange Code to be Required

Tandem Area/Year '79 '80 '81 182 ‘83 '84 '85
Kota {(6x) 8 9 9 11 11 12 12
Gambir (3x) 9 11 11 11 12 12 12
Gambir (5x) 5 5 8 10 11 11 11
Cempaka Putih (4x) 3 6 8 8 g 9 9
Kebayoran (7x) 9 9 10 10 10 10 10
Jatinegara {8x) 6 6 7 7 8 8 10

Total 40 47 53 57 61 61 63
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(1) GBlA Exchange (2) GB1B Exchange

1234567890 1234567890

ll3ll’ Il3!1 a B
%i) > 32 (GB2a) > 32 (GB24)
> 33 (GB2B) >33 (GB2B)
& » 34 (3rdGs) » 34 (GBlA)
+ >35 (GB1B) > 35 (3rdGs)
» 36 (GBlC) > 316 (GBLC)
> 37 (GBlD) » 37 (GBLD)
¢ >38 ( * ) >38 ( * )
» 39 (Dead) > 30 (GBDID)
‘r-“—’BO (GBDID)

(3} SLP Exchange (4) KB1lA Exchange
1234567890 1234567890
ll5|| l"l?ll

a >51 (SM2) —oj ) =71 (KBLB)
»52 ( % ) »72 (Dead)
»53 ( * ) >73 (KB2A)
»>54 (PLM) > 74 (CPA)
»55 ( * ) »76 (CPE)
»56 ( * ) >77 (3rdGS)
»57 ( * ) >78 (PSM)
>58 (SM1) »79 (KAL)
>59 (3rdGS) T_’TO { * )

(5) PSM Exchange
1234567890
"7"
%3) »71 (KB1B)
~73 (KB24)
>74 (CPA}
»75 (Dead)

»76 (CPE)
# =77 (KB1B)

*Note: Vacant Level

»78 (3rdGs)
+—>79 (KAL)
e——>70 ( * )

Figure IV-l1  Trunking Diagram of 2nd Group Selector
at Major EMD Exchanges
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The exchange code will be in short supply in Gambir tandem area (3x) in
1980, in Kota tandem {6x) in 1982, in Gambir tandem area (5x) in 1983 and
in other tandem areas after 1985, since the present double figures
provide maximum 10 independent exchange codes for each tandem area.
Therefore, a 3 digits exchange code will have to be introduced in some
exchanges after 1980. Otherwise, the present vacant codes of "2x" can be
temporarily given to the exchanges concerned. However, the 3 digits
exchange code configuration will be appropriate in the Jakarta Telephone
Network in the early part of this decade in view of increasing telephone
demand. The numbering plan constitutes the basic requirement for the
network engineering. It is not an exaggeration to say that whether or
not a network can be rationally and economically organized largely
depends on whether or not the numbering plan is well organized.

The following remarks should be taken into consideration for the

introduction of 3 digits exchange code:

1) Simple order of digit addition which can be easily identified by
subscriber.

2) Addition of group selector stage for existing EMD exchange should be
avoided if possible.

3) HNumbering plan should be made systematic, to enable the
identification of the corresponding tandem area by an A code and the
exchange building by a B code if possible.

4) Addition of a switching system should be by a type which enables the

efficieat use of a given numbering.
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2, Signalling
Signalling in terms of cable transmission is described in this chapter.
One aspect of signalling that affects the transmission plan is that
relating to the losses established between exchanges when using
conventional channel associated signalling (i.e., MFC signalling), because
they must signal to each other on the end-to-end basis.
Moreover, loop resistance is also to be taken into account, depending upon
the switching system selected in terms of line signalling. The sequences
of line signals are described in relation to the introduction of a PCM
transmission system. In addition, the transmission level of VFT

transmission system is examined.

?2-1 Loop Resistance Limit
In switching systems, the loop resistances of the local junction and
subscriber lines must not exceed certain limits which depend on the
switching system, so that signalling between exchange facilities and also

signalling and feeding to the telephone set are ensured.

(1) Subscriber Line
Signalling limit for subscriber line classified by switching system

is as follows:

Type of Maximum
Switching System Loop Resistance (ohm)

a) EMD 1500

b) PRX205 1800

c) MCX 1700
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(2)

Junction Line
Signalling limit for junction line classified by connection between

switching systems is as follows:

TInter-Exchange Maximum
Connection Loop Resistance (ohm)

a) EMD - EMD {3W) 700
b) EMD - EMD (2W) 1600
¢) EMD - PRX 1600
d) EMD - MCX 1600
e) EMD - CIT 1600
£) EMD - 10C 1600
g) PRX - PRX 1800
h) PRX - MCX 1800
i} PRX - CIT 1800
i) PRX - 10C 1800
k) MCX - CIT 1800
1) MCX - 10C 1800

2-2 Inter-Exchange Signalling

(1)

Line Signalling

Line signalling systems used on local junctions are direct current
methods compatible with switching systems. The sequences of the
major line signalling depending on the connections are shown in
Table 1IV-3, 4, 5 and 6. The particular of the line signalling used
in Indonesia is the "Forced Release" signal. The definition of this

signal is as follows:

This backward signal sent to the originating exchange prior ta
answering a signal indicates a condition which requires a forced
release of the established connection in case of a time—out ringing
period. This signal is also sent to the originating exchange when
metering signals are used and no clearback condition is sent. This
signal means then that the B-release condition has been detected by

the charging center for a period from 30 to 60 seconds.
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(2}

(3)

MFC Signalling Level
In case of connections between PRXs and between PRX and Metaconta

10C exchange, semi-compelled MFC (SMFC} signalling is used.

"Send” and "receive" levels of MFC signalling used in Indonesia are

as follows:

Send level : -8 dBm per frequency

Receiving range: =35 dBm to -5 dBm

Considering that the send level is -8 dBm per frequency, the maximum
loss between sender and receiver should not exceed (-8 dBm) -

(~35 dBm) = 27 dB.

Assuming that the exchange loss for two end exchanges is 1 dB,
maximum attenuation assigned to the transmission section is 26 dB at
1980 Hz; then, the converted value at 800 Hz is 16.64 dB in case
where non—loaded cable 1is used.

Frequencies used for inter-register signalling are as follows:

Forward direction, 6 frequencies : 1380, 1500, 1620, 1740, 1860,
1980 Hz
Backward direction, 6 frequencies: 1140, 1020, 900, 780, 660, 540 Hz

VFT Transmission Level

The VFT transmission system is used for connection between telex
exchanges. Therefore, there is no signalling limit in terms of
direct current resistance. The signalling limit only arises from
transmission attenuation.

“Send"” and "receive™ levels of VFT transmission system (WT1000) used

in Indonesia are as follows:
Send laevel t -22.5 dBm per channel at point of zero relative

level (24 channels)
Receiving range : -39.9 dBm to -13.8 dBm
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Considering that the send level is -22.5 dBm per channel, the
maximum loss between sender and receiver should not exceed

(-22.5 dBm) - (-39.9 dBm) = 17.4 dB at the maximum value of nominal
mean frequency which is 3180 + 30 = 3210 Hz; then, the converted

value at 800 Hz is B.69 dB in case where non-loaded cable is used.

3. Transmission Loss Objective
A transmission plan specifies the quality of transmission perceived by two
subscribers subsequent to the establishment of a connection between them.
The tramsmission plan of the Indonesian Network is a part of the National
Fundamental Plan 1972.
It is based on the use of three four-wire circuits between a Primary Trunk
Center (PTC) and the International Switching Center (ISC). The four-wire

cireuit in the long-distance network is operated at zero loss.

3-1 Reference Equivalent
The overall reference equivalent is a measure of the transmission loss
between two subscribers and is a fundamental parameter of the
transmission network.
Transmission loss objectives for Indonesia in terms of reference

equivalent are presented as follows:

(1) For a national call, the overall reference equivalent should not
exceed 33 dB as is illustrated in Figure IV-2, whereas for an

international call this value should not exceed 36 dB.

(2) The reference equivalents of the local system consist of:
1} The sending reference equivalent (S.R.E) of the local system,
which should not exceed 10.3 dB.
2) The receiving reference equivalent (R.R.E) of the local system,

which should not exceed 1.7 dB.
(3) The exchange-to-exchange reference equivalent should not exceed 21

dB, including cross exchange loss of about 0.5 dB for each two-wire

transit exchange.
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(4) The national sending and receiving reference equivalents for 97% of

the calls should individually comply with the following conditions:

1} The national sending reference equivalent, i.e. from the

telephone set up to the International Switching Center (ISC),

should not exceed 21 dB.

2) The national receiving reference equivalent, i.e. from the

International Switching Center {(ISC) down to the telephone set,

should not exceed 12 dB.

3-2 Exchange to Exchange Reference Equivalent for Jakarta Telephone Network

To fulfil the nominal overall reference equivalent for national

connection, and in view of the SRE and RRE of the local systems, the

exchange to exchange reference equivalent has to meet with the values

defined in the Mational Fundamental Plan 1972.

However, the improved values of reference equivalent for the Jakarta

Telephone Network are determined after discussions with PERUMIEL.

Reference equivalents at a frequency of 800 Hz are as follows:

a)
b)
c)
d)
e)
£)
g)
h)

Reference Equivalent

Connection at 800 Hz (dB)
Between Local Exchanges 16.4
Local Exchange to Tandem Exchange 11.4
Tandem Exchange to Local Exchange 4.5
Between Local and SLDD (PTC) Exchanges 5.7
Local Exchange to Suburban Tandem Exchange 11.4
Suburban Tandem Exchange to Tandem Exchange 6.4
Between Local and Special Service (10X) Exchanges 5.7
Local Exchange to Special Service (11X) Exchange 16.4

For each two-wire tramsit exchange, a cross exchange loss of 0.5 dB must
be added.

Figure IV-3 also shows an exchange to exchange reference equivalent for

the Jakarra Telephone Network.
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Figure IV-3 Transmlssion Loss Objective of
Jakarta Telephone Network
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4, Characteristics of Cable Transmission
Characteristics of cable trasmission in terms of image attenuation and

impedance are calculated.

4=1 Attenuation
800 Hz has been adopted in Indonesia as the standard frequency for
calculation of attenuation of both non-loaded and loaded cables in

accordance with CCITT recommendation.

4-1-1 Non-loaded Cable

(1) Calculation Formula

_ V(ﬂ x Ro x Co
a = W X RO X YO

2 (Np/km)

o' =8.686 f[wx f x Ro x Co (dB/km)

Where:

o' = cable attenuation (dB/km)
w =2nf

f = frequency (Hz)

Ro = loop resistance (ohwm/km)
Co = mutual capacitance (F/km)

(2) Calculation Result
Image attenuation of non-~loaded cable at 800 Hz for each condutor
diameter is showm in Table IV-7. Frequency response of image

attemuation is shown in Figure IV-4.
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4-1-2 Loaded Cable

(1) Calculation Formula

2
-1 S50 x Ro _2 ,w Rp S50 x Co
So[[ 2 (1 3 %Jo)) *2 ! b So x Lo + Lp

o =
So x Go VSo x Lo + Lp i
+ 5 To x Co ] - {Np/km)
0]
1 (mo)
o' = 8.686 ®“(dB/km)
wo = 2/ [So x Co (So x Lo + Lp)
Where:
¢ ' = cable attenuation (dB/km)

= Inf
£ = frequency (Hz)
Ro = loop resistance (ohm/km)
Co = mutual capacitance (F/km)
Lo = mutual inductance (H/km)
Go = leak resistance (S/km)
Lp = loading coil inductance (H)
Rp = loading coil resistance (ohm)

So = loading coil spacing (km)

(2) Calculation Result
Image attenuation of loaded cable at 800 Hz for each conductor
diameter is shown in Table IV-8. Frequency response of image

attenuation is shown in Figure IV-5.
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4-2 Impedance
4-2-1 Non-loaded Cable

(1} Calculation Formula

- Ro__ e-j4s°
Z V——-——w T {ohm)

Where:

Z = image impedance {ohm)

w =2mE

f = frequency (Hz)

Ro = loop tresistance {(ohm/km)
Co = mutual capacitance (F/km)

(2) Calculation Result
Image impedance of non-loaded cable at 800 Hz for each conductor
diameter is shown in Table IV-7. Frequency response of image

attenuation is shown in Figure IV-6.
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4-2-2 Loaded Cable

(1) Calculation Formula

Z = Zof { ohm)

1 - (@/wo)?

(So x Ro + Rp) + j (So x Lo + Lp)

Zo = So(Go + j Co)

(ohm)

wo = ZLV/SO x Co (So x Lo + Lp)

Where:

zZ

i

image impedance (ohm)

w =2nf

f = frequency {Hz)

Ro = loop resistance (ohm/km)

Co = mutual capacitance (F/km)

Lo = mutual inductance (H/km)

Go = leak resistance (S/km)

Lp = loading coil inductance (H)
Rp = loading coil resistance {ohm)

S0 = loading coil spacing (km)

(2} Calculation Result
Image impedance of lcaded cable at 800 Hz for each conductor
diameter is shown in Table IV-8, Frequency response of image

attenuation is shown in Figure IV-7.

- 177 -



(] DR |
for emmmed PO AN AU - - 1 warad amacmegia— e a o FEEIRERY s Al
C e i T B P AR DO A
Lo LI I B NI\ i Lo . SUNGOIN | B ISR TN DURNUS PR JUSRIUNE DU [P
t = ] ol T ; i | ! 1 [ .
TR B A b
) ‘ ; LA .
o - ! -1 .ﬂiml- et SRR N NS S
R R 1 m S S _~ ;.”.L : ©
S Lo i i SIS0 U SRR SR SO0t (OO M i
A R R “ m 7 T I 2
| DR i f= - S R R s ©
SUSURSN S S RN | G S N TR RS IENCUNS (OO S S 2
m : H : . R i o
reos T -4 ._ “ " i~ e Ty .‘.iun. : |m - o
) ! " m i : ; ! m i m i | : Tn.u.“
ol nt uienak et : : - . 71 :w»t.-
| i ~ P i b f v i i =
— __ - et ;._,--_..u m . .-.. v Tee ) . e ey .!~ - ot
L oot - i o 5 PR U O A S RO
w ml;w i N B B B 5
. RN N N MO T W A 8 SR ST A o
.1 _ _ ”L : e £
B . 2
4 ~
. o !
13}
=1
]
e
a
o
=
it
1]
2
=]
=4

s

Figure IV-7

HIE

|2 ca




*uy ¢-1 st 3uroeds Buipeol jo @duEISIA ‘€
wyo ;7 st (dy) 1re2 Buipeo] JO VIUBEISTISIY ‘T
*Hu 08 ST (d7) 1102 Zuipeoy jo @souejoanpul 1 20N
L901 it°0 %10 €570 0¢ 9% 0°1
Ti01 g9z°0 %170 £6°0 0s 8¢ 6°0
0£01 %e'0 71°0 €60 G6 €L B'0
[AUAN1 9c°0 71°0 750 0% oLl 90
6671 9¢°1 ?1°0 £6°0 0s 00¢ %°0
(wyo)gson 2 (uy/9p) (wqj/8 oaodtw) o9 (wy/Hu) o1l (uy/qu) od () fwyo) oy (umu)
23uepaduy uoTITNUSIIY ERUERER LT asue3onpul aoueyyowde) IouEIsSISDY 1932uWeI(
s3ewy adrvw] Aeel Tenany Teniny doon 1031onpuoy)

2H Qpg 3B 319BD POPEROTT JO @duepsdwy pur UOTIBNUBILY 28PWI gQ-AT °1qBL

£o¢ 96°0 0¢ 9% 01
o%e T AN Qs 8% 6'0
%S¢ 1870 5¢ £l 8°D
60¢S 111 (139 0Et g0
£LL 69°1 0§ ao¢ 70
(wY40).5500 2 (wi/gp) (wi/gqu) o  (wy/uyo) oy (un)
aduepaduy uotjenuanly asuejtoeden IINRISTSIY 13380 1g
a8ewy a3vw] 1ENINK doon Ic32npue)

24 008 3T 219eD

PopPEOI-UON JO

asuepadw] pue uoljenualny 28ewy 7-A7 21q9el

- 179 -



	PART Ⅱ TELEPHONE TRAFFIC FORECAST
	4. Local Traffic Distribution
	4-4 Calculation Result


	PART Ⅲ TELEPHONE NETWORK EXPANSION PLAN
	1. Long Term Plan
	1-1 Long Term Plan
	1-2 Recent Tendency

	2. Review of Existing Telephone Network
	2-1 Exchange Service Area
	2-2 Switching System
	2-3 Junction Cable
	2-4 Subscriber Cable

	3. Network Expansion Plan
	3-1 Switching System
	3-2 Exchange Building
	3-3 Junction Cable Network
	3-4 Subscriber Cable Network


	PART Ⅳ TECHNICAL OBJECTIVES
	1. Numbering
	1-1 Present Numbering
	1-2 Numbering Capacity

	2. Signalling
	2-1 Loop Resistance Limit
	2-2 Inter-Exchange Signalling

	3. Transmission Loss Objective
	3-1 Reference Equivalent
	3-2 Exchange to Exchange Reference Equivalent for Jakarta Telephone Network

	4. Characteristics of Cable Transmission
	4-1 Attenuation
	4-2 Impedance



