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CHAPIER 12 TELECOMMUNICATIONS NETWORK PLAN
12.1  Network Structure
12.1.1 ' Network Structure in the Study Arca

As described in Chapter 4, a three hierarchical level network structure is adopted in the BMA
and a four hierarchical level network structure is adopted in the Surrounding Area. According
to GAS 9 Case Study on transition of a mixed (analog / digital) national network moving to a
digital national network, the existing three level network structure (upper levels from PC level
are counted) is the most economical and in the case of the two level network structure the cost
will be 8.6% hlgher than the three level network structure.

" In the era of analog telephone services by the use of metallic subscriber cables, an important

point for the local network structare was how to reduce outside plant cost because the '_b,ost
octéupied large part of the total network cost. As a result, the number of telephone offices
became rather large in multi-exchange cities because, if a telephone office covers a wide area,

_the cost of subscriber lines rapidly became high. Furthermore, the distance between a
telephone office and a telephone terminal was limited by loss and loop-resistance permitted by

the transmission engineering standard

By the introduction of new technologies such as opticat fiber cables and network digitization,

transmission cost in both long:distance network and local network has become cheaper and not

affected by distance so much’ as before. It is said that for using digital swiiches, digital
transmlsswn and subscriber opncal f1ber cables, the opumal number of sthchmg nodes
become smaIler than that of the emstmﬂr network and the cost will be little affected by the
change of the numbﬂ of switching nodes Be31des in the study of network opumlzauon the
easiness for network function development, efficiency of operation and maintenance anti
network stability has become as important factors. S

In this'stu'dy'the same network. structure as the existing one is applied Because, it is
considered that for the network that has six million subscribers by the end of the study period,
the cxxstmg two level local network structure is still suitable. Flgure 12.1. 1 shows the basic

" petwork structure in this study But in a detail study of the network structurc plan in the BMA
mrcumstances pecuhar to the city such as earth conditions and traffic conchnons have 10 be
considered in addmon to issues related to the conslrucuon psnod Because the most urgent

target for the sector is to fulfill the telephone demand as early as possible especially in seventh
cxpanswn pI‘OjGCt '
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Figure 12.1.1 Basic Network Structure in the BMA

12.1.2 Case > Study on the BMA Network

During the seventh expansmn project, a new telephone network w1ll be establlshed undcr thc |
. BTO (Bmlt Transfer and Operation) scheme. In this case study, what effects will be Imposed _
on the existing network by the new network, especzally on traff1c ﬂows batween the ex1stmg o

tandem swiiches and new t&ndem sw1tche=; w11] be studied for the end rcsults of the 7th

project.

1)  Conditions in the Case Study

* The following COnditiOns are made for th'e study. '

a)  During the Phase 1, new switch units and a network are cstabhshed separately ﬁ‘om: _
the cx1st1ng network. The network has the same network huﬁarchy of the cx1stmg -

one.

b)  During the Phase I, new switch units are set up in each existing tefep'hcnc area.

They will be installed at the same offices where the existing switches are.
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d)

f)

Increased subscriber lines during the Phase 2 and 3 will be accommodated by
expanding the existing network capac:ty

" ‘The main switch units havmg been constructed by the end of 1992 are regardcd as
- traffic nodes in the exmmg netwerk

The trunk groups are sized on a one way base, 30 channel modularity and 0.01 loss
probability (on basic route). High usage routes are established if the LTC {Last
Trunk Capacity) method is economical on the case conditions,

Forecasted raffic in Chaptér 10 is applied for traffic calculation.

Contents of Case Study

a)

b)

c)

Estimation of the total number of trunk groups

Estimation of the total number of circuits .
Estimation of the traffic volume and the number of circuits between the e:ustmg
tandem switches and new tandem switches

Above items are studied in the folIoWing cases:

a}

b)

Casel: Establish high usage routes between all switch nodes if the LTC
method is economical (Figare 12.1.2-1),

Case 2: Al traffic bét\;/éen:t_hc: e.xisting:units and new units flow through gate
- way switches (tandem switches) of both networks (Figure 12.1.2-2),

Case 3 Nearly the same routing as the Cqse-? but direct routing for intra-
' . office traffic between two networks is allowed (Figure 12.1.2-3).
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Figure 12.1.2-1  Establish high usage routes between existing LSs and new LSs if LTC
method is economical (Case-1)
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Figure 12.1.2-2  All Traffic beiween existing LSs and new LSs fiows through gate way
switches of both organizations (Case-2) ,
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Figure 12.1.2-3 Establish direct routes between ex1sung LbS and new LSs in the case of _
collocation (Case-3) _ (}
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Results of Case Study

In the Case-1, thc totél_numbcr of junction circuits is smaller by 59,000 circuits 20%)
compared with that of the Case-2: This corresponds to about 1.5 billion Baht in the

- transmission cost. Regarding the traffic between the ex:stmg tandems and the new

tandems, the Case-1 is almost one ninth of the Case-2, although the number of circuits is
one sixth, '

in fhe Case- 3 the number of circuits between the existing tandems and the new tandems

'1s smaller by 7,700 01rcu1ts ( 13%) comp.ired with that of the Case—2

Other figures are shown in Table 12.1.2.

* Table 12.1.2° Comparison in Each Case

. . o _ (i‘éé@ 1 | Case 2 Case 3
Total Number of Circuits 237,000 cct | 296,000 cct | 286,000 cct
. . . (1.00) (1.25) 12y
Traffic Between Existing 5900 erl. | 53,500 erl. | 46,000 erl.
Tandems and New Tandems {1.00) 0.0 (8_;()0)
Circuits Between Ex1stmg ' 9,400'cct . 57,30() cct - | 49,600 cct
Tandems and New Tandems (1.00) . (6._10) _ (5.28)

( ) : Ratioto Case-1

The circuit matrixes between exchanges in case 1, 2, and 3 are compiled in ANNEX.
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12.2  Signalling System No.7
12.2.1 Features of the CCS No. 7

Common Channel Signalling System No. 7 (hereinafter referred to as "CCS No. 7") is a
system in which a speech function and a signalling function are separated into different
networks. The signals such as dialing information, supervisory signal are sent and received
through a dedicated network which is commonly used by many spéech_ trunks.

The main features of CCS No. 7 are as follows:

1)  Signal information is expressed by combinations of bits. - So, variety and capacity of
signals which are required for providing enhanced network services, are greatly

expanded.
2y  Signal links are separated from speech trunks. So, 31gnals can be ‘transmltted while users

are speaking. _ : _

3) Signals are transmuted through data: links of 4. 8 kb/s or 48 kb/s So, a post dialing
delay (time interval between the end of dialing by the user and reception'of the tone such
as ring-back tone, busy tone) will become shorter to about one third of the present delay
time. - _ _ . : '

4)  Applying both-way opefation of speech trunks, the num_bei‘ of required trunks may
become smaller than that of one-way operauon ' S i

5)  On occasion of network emergenmes by transmitting mformatlon such as network

_ control signals, information of terminal equlpment mformanon of the rcsuits of trunk

tests, automatic network control is possible.

From the features mentioned above, CCS No. 7 is the preferred signalling system between
Integrated Digital Network (IDN) exchanges and within the Integrated Service Di gltal Network
(ISDN)

With respect to both-way trunk operation refer to. Appendix.

12.2.2 Basic Principle to Introduce the CCS No, 7

The basic policy to introduce “CCS No. 7” follows the Master Plan coﬁductcd by JICA in
December, 1989, : o

In this study,. the area to be studied is limited in the BMA_ and the Surro’undi'ng-'A;rea.

However, in examining a signalling network configuration, the country wide network structure

should be considered due to the traffic routing on this signalling network. Therefore, a
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nationwide introduction plan of CCS No. 7 was considered. Some data from the Master Plan

were applied for examining the traffic and the number of circuits in the outside of the Study

Area,’

CCS No. 7 should be introduced not only for ISDN services but as an infrastructure of

intelligent telecommunications network services from now on. At present, applications for

ISDN have not been devcloped enough for providing practical services; therefore, for the time

being, TOT should modernize the existing networks rather than expanding ISDN services in

the near future until new promising services come up . The targets to complete the signalling

network for smooth and effective introduction of new services are as follows:

1)

* Every new switch unit which is to be installed during and after the seventh TOT ESDP

1)
expansion project plan period is equipped with CCS No. 7. The network- with CCS
No. 7 is established by ant overlay structure on the present public switched telephone

~ network (PSTN) with the R-2 s1gnaihng system.

2) Slgnalhng Transfer Areas (a area in which a S1gna]lmg Transfer Point (STP) have
responsrbﬂlty for s1gna1 transfer, STA) are assrgned to the SAMe areas as the Tertiary
Center Areas of the present PSTN. -

3y Two(2) STPs are i'ns;talled in one' STA One STP in gvery STA forms one plane (called
A plane) connected by a mesh structure and another STP in. every STA establishes

' another plane (called B plane) with the same mesh structure.
'4) From the v1ewp0mt of the present network structure and transmlssmn routes, STPs are
asmgned to Temary or Secondary Centers listed below:
_Krun_g Kasem and Lak Si f_()r “027 Area
Phra Kanong and Lat Ya for “03” Area
Nakhon RatChas’irna and Khon Ken for “04” Area.
Phisanulok and Nakhon Sawan for “05” Area
Sura Thani and Hat Yai for “07” Area
1223 Basic Principle of the Master Plan -

" Prior to examining the CCb No. 7 network, the following items aré reviewed:

Regarding the signalling network configu_ration for STPs, an one-level network
configuration is adopted because the reliability of STPs has been improved remarkably.
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~ Besides, the number of signalling links per STP has become a large number to-some

hundreds. In case of Japan the number of signalling links per STP is approximately 700
and an one-level signalling network is being adopted. In this study, from these reasons
mentioned above, large scale STPs having 700 signalling links are used to examine the
signalling network.

Thé non-associated signalling mode will be adopted to economize the number of

2)
signalling links.

3) Regarding the network structure from the:viewpoint of nctwork'rcliabilitjﬁ ) each STP in
a plane is linked by a mesh-structure, ii) the one-layer-network is composed of two
planes, A-plane and B-plane, to secure network reliability,. iii) a SEP is connebted to two
STPs which belong to different planes. The concept is shown in Figure 12.2.3,

Figuré, 1223 Concept of Network Configyration

12.2.4 Examination of Signalling Network Configuration

1)  Rough Estimation

The signalling network configuration Shou_ld'be designed by taking account of p_rgc_éssfxng
capability of the STPs and the number of signal links of the STPs. '
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The principles of the CCS No. 7 introduction plan in the Master Plan are reviewed. The
total number of circuits in the BMA is based on this study re_sults; Regarding the fotal
number of circuits of the provincial area, as the provincial arca is out of scope in this
study, it is calculated by using a ratio between the number of circuits in this study of the
BMA o the Master Plan's number of circuits of the BMA. From the result concern.ing
the total number of circuits of the BMA in this study, the total number of circuits in the
BMA at 2007 is approxiniately 1.8 times larger then the Master Plan number. Therefore,
the total number of circuits in the provincial area at 2007 in the Master Plan is nultiplied

by 1.8 as well as the BMA's.

Regarding the number of SEPs, the number of exchange offices is used as it-number
140 exchange offices used in this study is the number of SEPs in the BMA and 500
exchanges offices described in thie Master Plan is the number of SEPs 9in the Provmc;al '

area.
- BMA : 334,860 channels " 140 SEPs
- Provincialarea & 111,600 (62,000 X 1.8) channels 500 SEPs

334 860 channels represents the total number of required trans:t circuits at the end of
2007 in the BMA described in ANNEX of the Lon g-term Plan, '

62,0(}0 channéls_ are for the Provincial Areas shown in ANNEX of the Master Plan.

The average numher of circuits per SEP is:
- BMA : 334,860/ 140 = 2,400 channels

- Provincial area @ 111,600/ 500 = 223 channels

. Form the abov_c calculation result, the number of channels per SEP is less than 16,000 .
‘One 48 kb/s digital signal link can control up to approximately 16,000 voice channels,

Therefore, one signal link will be sufficient for signal transmission between a SEP and a

~ STPin both the BMA and the provincial area.

- The number of STPs .dapends on how many signal links a STP can accommodate. The.

rough relationship betwecn the number of STPs and 51gnal lmks is shown in Table

";12241

Regarding the signal traffic routing as shown in Figure 12.2.4-1, at normal time, the
.t'r'affi'c_ can be equally carried on by A;plaﬂe and B plane; however, at trouble time, in

order to relieve the traffic on the troubled plane c_ompletcly, another plane should carry
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double traffic volume at normal traffic, Therefore, both planes should be limited and i
managed to carry the traffic less than a half of the total normal time tratfic.

Table 12.24-1 Examples of Relationship between Number of _STPS and Capability

Case A: Capability of STP = 700 Signalling links per STP - :
No. of SEPs{No. of Signalling No. of STPs

{1) Links per SEP (2) (1)*(2)links/700 links
BMA ' 140 1 1 '
' (140<700)
Provincial : : o
Arca 500 1 1
_ o (500<700) -
Case B: Capability of STP = 400 Signalling links per STP _ ]
[ No. of SEPs] No. of Signalling| No.of STPs
; ' {1) Links per SEP (2) | (1)*(2)links/400 links -
BMA 140 T . T L
- (140<400) -
Provincial , o
Area ' 500 1 : 2
: . L (500>400)
Case C: Capability of STP =:100 lIinks per STP S
No. of SEPs| No. of Signalling No. of STPs
(1) Links per SEP (2) {(1Y*(2)links/100 links)
BMA 140 1 2
(140>100)
Provincial o
Area 560 i 5
' ' : (500>100)

Note: 1. One48kb/s digita! signal link can coniro! approximately 16,000 voice channels.
2. No. of STPs is for one side plane. .

()

()
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B Plane

a) Normal Connection

A Plane

b) Routing at Trouble Time

Figure 12.24-1 . Traffic Routing

Signaﬂmg Network Confi guration

From the rough estimation in Table 12.2.4-1, two STPs can cover all the coumry if a

. STP could accommodate 700 sxgnallmg links.. In this study, the sngnallmg network
' _ configuranon 18 cxammed by usmg STPs Wthh can accommodate alarge numher of the

mgnallmg links such as STPS mennoned dbove cailed large capacuy STPs.

| The large capacny STPs have bewrne mcreas:ngiy avaﬂabie nowadays economlcaﬁy due
0 technology advancemcnt in the field, Consequently, one-layer mgnalhng networks can
be constmctcd economlca!ly usmg such STPs..

 In order to sceure the network roliability as mentioned before, the STPs shall be located
_ on two planes of the s_igt_xailing nthqfk respectively, A plane and B plane.
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At present, four tertiary exchange offices, (Phisanulok, Nakhonratchasima, Surathani,
Khrung Kasem) are located in the provincial area for carrying mainly the orovincial
telecommunication area traffic , and three tertiary excllan'ée offices (Lat Ya, Lak Si, Phra
Khanong) are located in the BMA for carrying mamly the Bangkok Metropolitan

telecommunication area traffic.

Figure 12.2.4-2 shows the signalling network configuration.

' i . n I
1 1 v 1
B | | I 1 ]
l d LaYe l : r 22 XunwgKesem _l :[ a3 Nakhoo Ruschasing _I: I »  Phiseulok ! : rni Srn Thaci j
Aten Cods [ Ares Coda ] - Area Code ] o AreaCode 1 ;A.-aCnde
" n > ] o?
] 1 ] 1
? Prov.1 : i 1 1 .
! Prov.6 ! Prov.2 i Prov.4 ! Prov.7
1 i | L
- [p—— _4m7| ----- 1= = = = = qal - - =
> ] P, 1 e e ™ ¥ I T —, ol P et ]
] R B § i -
i 1 - i ¥
1 ! ] 1
[ X ¥ ] ]
i 1 1 1
1 X ] ] 1
r 31 Plea Kby I 1 I b2 Lak Si Ji[ %] ¥hoo Kaen il I " Heshon Sawsa IF l "3 Fut Yui ]
] 1 1 ]
1 ] . ] ]
STA (Signal Transfer Area) 1 ! t

Ea :STP (Signal Transfer Point)

@  : SIIP (Signal End Point)

Figure 12.24-2  Signalling Network Configuration

STPs are connected by mesh- structure ]mks Each SEP is connected t0 S'I Psin A and B
planes in the s1gnal fransfer area (STA) STPs in the same STA are’ hnked each other.

All SEPs in the Bangkok Metropohtan area accommodate two STPs at the territory

centers, Lak Si and Phra Kanong Two STPs at Kurung Kasem and Lak Si
accommodate three provincial telecommumcanon area SEPs, Prov.1, Prov. 6 and Prov.9.
Two SEPs at Nakhon Ratchas1ma and Khon Kaen accommodate two' provmmal

telecommunication area SEPs Prov 2 and Prov 3. Plovmual tclecommumcanons areas -

4 and 5 are controlled by two STPs at Phlsanulok and Nakhon ‘Sawan. Provmmal
telecommumcanons areas 7 and 8 are controlled by two ST_Ps at Sura. Tham ar_ld Hat Yai.

The call trafﬁc through srgnalhng netwmk is handicd by ten (10) STPs In ordcr to

establish the neiwork, the existing routmg on the ordmary telephone network shall be
reconsidered due to the different routing from the existing one At present, only

12-12
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3)

ovctﬂo'wcd traffic can be routed to alternative directions. The traffic through the CCS
No. 7 network, however, shall be carried to two directions (STPs) even at normal time to
secure the network reliability. '

Estimation of Number of Signalling Links

In order to calculate the number of signalling links, the following férmula is used:

§= P et (12.1)
where : . |
S ' Number of signalling links
2a : Total volume of signals (bite/sec) between exchange off ices
P : CapaCIty of a signalling link (bite/sec)

Pin case of 48kb/s sxgnallmg lmk is 4,800 blte/scc when the efficiency of
circuit ueage is 80%.

a)  Signalling Links Between Exf:hanges and STPs

Prior to calculating the number of si_gn'a_iling links by using the above mentioned
above formula, which signalliﬁg link is to be calculated shall be considered. In
order to make a easy understandmg, Figure 12.2.3-3 is used. This ﬁgurf: shows
the case of Prov.7 and 8.

P .
e Signalting Link]

wmee  Por Voice

Figure 12.2.4-3 Example of Network Configuration

The number of circuits at the LEs _ahd the PCs in the provincial telecommunication

area seems small, after c'a'l'culating' the-number'of ciicuits at the TDMs, SCs and

' TCs, the number of circuits at LEs and PCs in the provincial telecommunication
. area will be calculated if necessary.
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First of all, the largest exchange office among _all-ekchange classes, LE, TDM, SC
and TC, in 2007 is examined, LakS8i T4 is the largest-during this study term and
the forecasted number of circuits will be approximately 36,000 in 2007.

Table 12.2.4-2 shows the volume of signals (bltc /sec) between the Iargest

exchange office, Lak Si T4, and STP,

Table 12.24-2 Volume of Signals belween Lak Si T4, and STP

Year 1997 2002 2007
Services a (bite/sec) | No. of a (biLe/sec) No. of a (bite]éec) No.of
: channels_ o .| chahnels : . { channels

TotaiNo.of circuits { - |* 20800] - [ * 3230 - |* 3600

| Tetephone | TUP 6,000] 20,600 0200{ 31730  10020] 34560

ISUP 90 210 200 eso| 590 1,440

Non-Telephone 430 210 1,430] 650 : 3,1'16 1,440
Note TUP: ‘Telephone User Part

ISUP: ISDN User Part

1) Ratios for new services is 1% in Phase-1, 2% in Phase-2 and 4% in Phase-3, respectwely
2) * mark’s figure is referred from ANNEX
3) No. of circuits for non-telephone services is added at the same ratio as ISUP of telephone services

In 1997

Ya : 6,570 bite/sec
P 1 4,800 bite/ sec
From the formula 12.1

S= gggg S i y S ——— _appr’oxima_tcly 2 links for one plane

n 2002 S
Ya @ 9900 bitefsec
P :  4800bite/sec
In the same s’ivay

S = 4500; = 227 approximately 3 links for one plane

12-14
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In 2007

Ja
P

In the same way
13780

§ =

4800

____________

13,780 bitefsec
4,800 bitef sec

b)  Signalling Links Between STPs

approximately 3 links for one plane

~ The nmﬁbex of signalling link between the STPs are estimaied by using the same-

formula 12.1 as m'ei_ltioned above.

Table 12.24-3  Volume of Signals between STPs

Year 1997 2002 2007

Sesvices a(bite/sec) { No. of | aitessec | Noof | a(bitefsec) | No.of

: : channels . | channels channels -
Total No. of  circuits .| rase900] - |+ o206600] - | * 334900
Telephone ~ | TUP 68,000 234,500] 84,300 - 200.670)  93240{ 321,500

1SUP oso|  2400] 2430]  s9%0] sse0| 13400
Non-Telephone ISUP sasol  2400f 130s0]  so%0] 20480 13400
Note - TUP:  TelephoneUscr Pari
ISUP: ISDN User Part -

1) Ratios for new services is 1% in Phase-1, 2% in Phase 2 and 4% in Phase 3, Iespecuvely
2) * mark's figure is referred from ANNEX
3) No of circuits for non-telephone services is added al the same ratio as ISUP of te!ephone services

In .brder tlol é_sltimfc'l_te the 'humpcr of signélling links between the S'I‘Ps_ and SEPs in
the Bangkok Metropolitan Telecommunication Area is taken to calculate the scale of
number of signalling links. '

In 1997 S
.'__Ea_ o 74,_260 bite/sec
P i 4800 bite/ sec

" From the formula 12.1

S -74482&0 = 15.5--urrmee- approkimately 16 links for one plane
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In 2002

3a - 99,780 bitefsec
) ¢ 4,800 bite/ sec
In the same way

S = 949870%} = 20,8---vmmnnane approximately 21 links for one pla.né' .

In 2007
Ya 128,220 bite/sec
P 1 4,800 bite/ sec

In the same way
128220

=3g0g = 267 approximately 27 links for one plane

Conclusion

From the above results, even though ail local eXchange' offices in the BMA have
three (3) links to each S_TP and t_h_e STPs in the BMA have 27 links to other STPs in
2007, the total number of signal -links is 528 as caiculated below._ :

3 links x 140 (No. of SEP) + 27 links x 4 (to other STPc;)

. = 528 links

Figure 12.2.4-4 shows the network configuration. .

The above example is for the BMA. The SEPs | in lhe provmcxal area do not require.
s0 many signal links as comparcd with the BMA. Frony this pomt there may be no

need to put four (4) STPs for one plane. But to 51mp11fy the control of the
31gna11mg network, it is better 10 adjust the mgnal transfer areas (STAS) to the A

code areas in the telephone numbering system. Consaquently, the number of SEPs

is five (5) for one plane in the whole country.

The STPs for A and B p.lanes are installed at the exchange offices in each STA,
which are on the final trunk routes to secure the reliability of the network.

12-16

.
-

)



e
S’

05A
rea

04A

ca

Khon Kaen

Sura Thani
i MNakhon Rawchasima
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Ten Legend. .
A-plane ° STP
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Na i onS;Tamaxat - SEP

Note: Each STF on the sanie plane is linked by
mesh-construciure

' Hat Yai

»

Figure 12,244 Signalling Network Configuration

12.2.5 Nurnbering Plan

BEvery mgnallmg poinit (signalling end pomt and s1gnalhng t:ransfer pomt) will be allocated in its
own umque point code. S = : :

l‘hc numbenng plan should be determmed 10 have the sufficient number of SPs at thc final
stage of the network and to make casy roufing.

g
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2)

3)

Point code

A point code is assigned by a single number (universal access number) to a signalling
point.

Bits

The CCITT Rec. Q704 assigns 14 bits for a signallling point code as shown in
Figure 12.2.5-1. '

First bit

_ ——pp
4 14 14 CCITT-35870
Length (bit) : ' o '
SLC (Signalling Link Code) indicates the signalling link, connecting the
: destination and originating points, {0 which the message is related.
OPC ........... Originating Point Code
DPC .oiveeenen Destination Point Code

Figure 12.2.5-1  Standard Level Structure (Figure 14/Q. 704, CCITT)Y

Since 14 bits allow the maximum of 16,384 (2!4) point code combinations, it is
sufficient for the TOT network. E

Format of Point Code

Considering to simplify the translation from point'codes to routes, it is recommended that
the codes of 14 bits are subdivided into 2 or 3 subdiv_isionsQ

This allows to divide the signalling network into a few 'geogréphical_ areaS'(aﬁd

networks).

Figure 12.2.5-2 shows code format example and Figure 12.2.5-3 shows a structure of

signalling areas corresponding to the code format example.

12- 18
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SA y
6bit (0 ~64) 8 bit (0 ~256)
SA e Signalling Arca
U oot eeeeeeeeereesneeeenen Unit cade of SPs

Figure 12.2.5-2 Code Format Example

Figure 12.2.5-3  Signalling Area
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12,3 Numbering Plan

12.3.1 Numbering Plan for Ordinary Telephone Service

1)

General

The purpose of a numbering_ plan is to assign a telephone number to each subscriber
without any conflict. A numbering structuse should be designed to be simple for
subscribers, to enable an economical telephone network expansion, and to cope with the

future demand by taking international connection into consideration.

The telephone numbers are used not only to control connections between subscribers
through the network but also identify the destinations for charging. In the numbering
plan, the following matters should be taken inio consideration,

a)

It should be unchanged as long as possible.

A telephone call to a subscriber can be made from anywhere by dialing the same

- subscriber telephone number.

The numbering style should be simple and easy to be understood and dialed by

subscribers,

For switching functions, the numbers should be easy to be translated for routing

and charging.

The maximum digits of a subscriber telephone number should be fixed. According

to CCITT recommendation, domestic telephone number digits should not exceed

' twelve minus N (the digits'$'12 -N ), where N stands for the country code digits. -
In the TOT case, it is allowed to have up to ten digits since Thailand country code is

two, ie., “66”.

Examination of the Existing Numbering Capacity

Table 12.3.1-1 shows the required numbering capacity until FY 2022 calculated on
the basis of the existing 7-digit numbering style. The necessary numbering capacity

was estimated with a linear extrapolation based on the telephone demand at FY

2007,
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Table 12.3.1-1

Estimated Necessary Numbering Ca'paci'ty

o Telecom Ares | Code] Y 2012 Y 2017 Y 2022 | Numbering
IR L : Capagity
I'BMATOTAL Arca 14 - 21 7.069.16t] 8,083,619] 9,098.077{ 8,000,000
Nakhon Pathom | Frov & 34| 266,155 330,042]  393,9201 800,000
[ Samut Sakhon Prov 6 34 190,203 224,394 258.585] 800,000
Ayutthaya Prav 9 351 - 124,404 148,297] 172,190 £00,000

L

The present numbering style can provide sufficient telephoné numbers until FY

2022 in the Smrrounding Area. However, in the BMA, the shortage of numbers

will gccur in about FY 2017, TOT is examining to recover this issue by chaining

the digit-number from 7 to 8.

This study has examined when the shortage of number will occur and what should

be considered for changing the digits.

In order to estimate the necessary numbering capacity in the BMA, the following

subscriber types and service categories are considered.

)

iii)

Oithnary Te}ephone Subscriber

i) - PABX

o The chrect—m—dlal (heremaftcr rcfer o call “DID”) service can allow a customer
" to'call an exterision number of a centrex (CES) with direct dialing from the
“otitside.  Centrex can save main telephon_e_ ,Imes to an excha_nge office;
~ however, it need as many telephone numbers as the number of extensions. If

PABX has the function of the DID service, telephone numbers are requested
as many as the number of PABX extension te;lephoncs.

Facsimile Service

At present, a facsimile terminal and a telephone set often share one telephone

line. Howevcr as the facsmule communications traffic i increase, the facmmﬂe

) tcrminal nceds its own line to be connccted which requlres an additional

| '-"telcphone number. The dcmand of the facsu’nﬂe termmal% in the BMA is

estimated as two-thirds (rate of busmess tclephonc lines) of that in the whole
Kingdom.
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2)

3

iv) ISDN Services

The reason why the ISDN services should be considered for examining the
numbering capaciiy is stated in the next section 127'.-3.2. As long as the =
present analog telephone services are provided simultaneously with ISDN, the .
reqilired subscriber numbers become large. In this study,‘ two sUbScriber_
numbers are given for the BRI service and 30 subscriber telephone numbers

are given for the PRI service.

Case Study

Three cases are selected to examine the shortage issue of the numbering capacity as

shown in Table 12.3.1-2.

Table 12312 Assumption of the Three Cases -

- Case-A

Case-B

Case-C
No. of ordinary tel. | Demand up to the Demand up tothe | Demand up to the
- _ year 2007 year 2007 year 2007 -
No. of extension Based on the Based on all | Based on 50% of

telephones of PABX

existing large users

extension telephones

No. of extension

{ telephones

No. of facsimiles

50% of the No. of
subscribers up to the

100% of the No. of
subscribers up fo the

160% of the No. of

‘subscribers up fo the

[ year 2007 year 2007 | year 2007
No. of ISDN services | Demand up to the Demand up to the ~{ Demand up to the
year 2007 year 2007 year 2007

Estimation of Extension Telephone of PABX |

In order to estimate the figures in the above table, the present state is used.

a)  Estimation of the Number of Maili Lines of PABX ;.

Figure 12.3.1- 1 shoWs the rélétionship betWecn the humber'df miain lines of PABX
and the number of business telephone lines, whxch is apphed to esumate the number

of main lmes of PABX.
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Main Telephone Lines of PABX

: 1,000
28

26

24_] y= - 142233 +0.1601x R =1.00

14 F — . . . -
180 © 200 220 240 260
Business Telephone Lines o ' x1,0600

Figure 12.3.1-1 Relationship between Number of Main Lines of PABX and the Number of
“Business Telephones Lines B

~ b) Estimation of the Number of Extension Telephones

Fig_ufe_ 12.3.1-2 shows the re_lationship between the number of extension
telephones and the number of main lines of PABX, which is applied to the
estimation.

No. of Extension Télephones
240 X1000

220.. y=28.8972 + 7.4149x R =1.00

0]

130,

vy

':140;

'1_2’0- i . ey
14 16 18 . 20 22 24 26 2

© Main Telephone Ling of PABX o X 1000

N Figure 12.3.1.2° R_é,iéiionship bé_tw_eén the Number of Exlensibﬁ-‘_l‘elephongs and Main Lines of PABX
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c)

Estimation of the Number of Extension Telephones of Large Users

This estimated figure is used for Case-A. The number of large users is estimated

by using the following formula:

No. of large users = No. of extension telephiones / a

No. of extension telephones as of 1987 -

a Constant = Mo. of targe user as of 1987
Large User Having more than 400 exiension telephones
4)  Result of Estimation on Each Case
The estimation results on each case are shown in Table 12.3.1-3 and Figure 12.3.1-3,
Figure 12.3.1-4, Figure 12.3.1-5. -
Table 12.3.1-3 Estimation Resulis of Necessary Numbering Capacity
Case—A .
Year DIDTel - { Fax (50%) | Ordinary ISDNTel. | Necessary No. | Numbering Permission
Tel. - | Capa. . Capa. Limit
1992 13,563 34,500 2,133,026 2,338 2,152,427' 2,000,000 6,400,000
1997 26,746 153,123} 3,563,796 138,390 3,746,432 8,000,000 6,400,000
2002 45,642 220,220¢ 5,040,245 1,440,928 ‘6,58'6,8..1'1 ‘ S,OOb,OﬂO : 6,400,000
2007 66,665 290,672] 6,054,703 3,677,8l58. 10,004,9?1 8.050,000 6.,400,00'0 .
Case-B : _ 3
Year DIDTet | Fax(100%) { Ordinaty ISDN'Tel. | Necessary No.| Numbering | Permission
' Tel. Capa. Capa. Limit
1992] 37,078 69,000 2,133,026 2338]  2.179,442|  5.000,000 6,400,000
1997]  571,068]  270,245] 3,563,796] 138,390 4,308,254 5.60:0,000 __..6,400,000
2002 954,128 440,441 5,040.245 1,440,928 : "-"7,.555,?:,93 . 8,000,000 6,400,000
20071 1,380.304] 581.343] 6,054,703] 3,677.858] 11,524,255 8,000,000 6.466.09b
Case-C | TR _
Year DID Tef Fax(100%) | Ordinary ISDN Tel. Necessary No.| Numbering -| Permission
: : N : 'E_'él. : Capa. - Capa.‘ ) Limit
1992] 151,914 69,000 2,123,026 2,338] 2,294,278} 8,000,000 6,400,000
19971 _ 285534 270245} 3,563.796] 138390} 4072.720] 8,000,000 6,400,000
20021 477,064] 440,441 5.040,245) 1,440,928 7,078,229 8,000,000 _ 6,400,000
2007 eooasal  ssi3a3] e054703] 3.677.858) 10.834103]  ®000.000] 6,400,000
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10,000,000 =n

2,000,000 = Estimated Negessary Numberi aphcity

8,000,000 A & i
7,000,000 - _ Bristing Numbieting Capacily by 7 Digits / .

: % =3¢ X X
5,000,000 -4

Petmission Limit /
5,000,000 - ' ' e Ordinary tel
4,000,000 .-- /

' 3,000,000 4

2,000,000 .4

1,000,000
_ RS - - -
(w 1992 1997 ) 2002 2007
Figure 12.3.1-3  Estimation Results of Case-A
12,000,000 -
S Estimated Necessary Numbering Capacity . s+
10,000,000
Numbering Capacity by 7 Digits
$,000,000 BT A _ A A
: "
Permission Limit’ / .
. - e ~%: . X
6,000,000 . Ordinary Tel - +
£ *
L

4,000,000 . . : / T ISDNTJ
*
2,000.0_9(_) ./

DID Tel
. 4_=___,___——-—--—" :.T?"" : B 1 Fax
LR o - ; : ‘ L ~
1992 : 1997 o 2002 ' 2007

" Figure 123.1-4 FEstimation Résults of Case-B

\"M.
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12,000,000 o ‘
Estimated Mecessary Nombering Capacity

.

10,000,000 &
Numbering Capacity by 7 Digils .
000,000 < B 7 —
Pennission Limit ' /.
6,000,000 .].

Ordinary Tel | et
4,000,000 <+ ‘/ o
/ ’ : © 1SDNT :

2,000,000 .4
: ' . DD Tel
' : e =4
0 Qe _ 7 . { Fax
1992 1997 2002 - 2007

Figure 12.3.1-5  Estimation Results of Case-C

This case study result indicates that the numbering capacity shortage is expected 10 occur
before FY 2002. The cellular mobile telephone demand and the private communications
network service demand are not taken into consideration in this case study Therefore,
the time when the shortages occurs must be earlier.

The Issues to be Considered for the Solution
a)  Provision of Subscriber Numbers

The following three cases are considered 1o solve the numbering_ shortage issue:

Case-A: By using the remaining three exchange office codes, e.g. 6xx, Txx, 8xx
and 9xx it is able to have addltional three mllhon numbers (3,000,000)
up to the maximum capacity of 7- dlglt style. After the 7- dxglt numbering
capacity is fully occupied, 8- digit subscnbcr_ numbers are to be provided.
The mixed numbering style of 7-digit and 8-digit is app]icd._ '

Case-B: Change the numbering system from 7-digit to S;digit by addirig oné"digit

to the exchange office codes. The available numbers become eighty
million (80,000,000). ' o '
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b)

0

Case-C: A 7-digit number is provided to a subscriber accommodated to an existing
switch. An 8-digit number is provided to a subscriber accommodated to a
new switch.

The mixed numbering style, 7-digit and 8-digit, is apphed

In conclusion, the Case-C is preferable from the following viewpoints:

1) * The 7-digit numbermg capacity can pr0v1de enough subscriber numbers for
' the time being,

i) A preparation period from the existing 7-digit system to a new 8-digit system
is required as described in Section 12.3.1 ¢).

Tramluon Methodo]ogy from 7-D1g1t to 8 D1g1t

In the seventh expansron project, it is not Cled]' what kmd of network configuration -
is to be applied. Therefore, the numbermg sysiem change should be carefully

_ examined as described at the beginning of this section. The numbermg system

change methodology ‘should be considered on the basis of the new network
configuration after the sixth expansion project as follows:

i)  Simultaneous Change
- Both existing.-and new networks
- In separate networks

i)  Gradual Change

In 'any case,' there is no _sig:nifieant pfeblem for both TOT and the customers sides.

However, December 31 in the year of 1996 should not be selected for the change,

because this is the date when the existing numbering plan is changed to the ISDN
Era’s numbering plan under the CCITT recommendation.

* Transition Procedufe

As the first step, a 7-digit subscnbez number is- asmgned toa subscnber until the
preparanon for changmg from 7- dlglt to 8 -digit is ﬁnahzed
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As the next st'ep, after the preparation is finalized, the numbets should be changed (
from 7-digit to 8-digit simultancously at a specific date. In this study, it is predicted
that the numbering system change date must come before Y 1998 at latest.

d) Technical Consideration

If a 8-digit subscriber number is assigned to a new subscriber, the existing XB
switches must be modified to send and receive the 8-digit dialing signal. At
present, three types of XB switches are operaﬁng. Therefore, their modifiability
from 7-digit to 8-digit should be examined immediately.

¢)  Preparation for Changing the Digits

Before changing the numbering system, a technical study is 'indispensable forall . {7
switching systems of the network and advanced notices for all subscribers are also o
~ necessary. _TOT should coordinate the change with other common carriers. . .

Fzgure 12,3, 1 -6 shows the preparation period for changmg the chglts held in
'I‘okyo Japan on January 1 of 1991 as one example.

2Y 1.5Y 1Y M 4M

-Change'
before before before  before before - date
]
: . -
Technical study :
I S'.amplinél -
. monitor R . _ : ' _ ( E)
Advertisement o
for company } Basic ° o
preparation {<s——g= -
B reparation legg g
Detamined ?orghangc
* change the date : : Final

Figure 12,3.1-6 Outline of Preparation Term for Changing the Digit

6) Numbering Plan for Internetworkmg among Ditferent Operatm g Camers =

In the future, it is expccted that New Common Camcrs (heremafter rcferred to as NCCS)
will enter into the telecommunications operation field. In this case, the numbering pIan

O
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is required to be acceptab_le for the NCCs also. In studying the numbering plan, the
following matters should be considered: :

a) .the difference from the existing numbei'ing plan should be as small as possible,
b)  the number of digits should be as small and easy as possﬂ)le for users to
understand
¢)  the modification of the existing network should be as smaIl as posmble to make the
 preparation period short and the modification cost low.

Table 12.3.1-4 and.Table 12.3.1-5 show the present numbering plan for internetworking
among different operators in Japan as an example. '

() | - | i
o Table 12:3.1-4 The Numbering Plan for Internetworking among Different Operators
Connection Pattern E ' Confzgurauon of the Number
Call through Transit NCCs | Termination Call 00 + Lo +{Y Y+ 0A~T
Network to NTT Network _
: Termination Call “00” + Zy/n + (YlYg) T00T T A ~H .
. o ' to NCC Network
Call Between Different ~{ Termination Cail 0A~]
Local Operators | 1o NTT Network -
' S ' Termination Cali B1+A~1
o : " }'to NCC Network
Intemational Terminating - | Termmation Call. - [“81”" + A ~J
Call ‘ _ to NTT Network
: Termination Call - [*81”+ 91+ A ~H
X | to NCC Network _
International Originating = R “007 + X(Y) + International Number
i Call through Iniernational - ‘ : -
{) NCCs |
Legend

0y Prefix for inter-connection : .

2.2, Ider_ltifica'tion number for transit NCCs networks

Y;Y, : Auvxiliary number for service identification. It can be omitted

X(Y) : Identification number for intetnational NCCs networks and services
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Table 12.3.1-5  Assignment of "00” + XY

X Assighment Y Assignment
i { KDD. Subscriber direct - '
dialing {(without charge
information}
2 | KDD subscriber direct dialing -
(with charge informatioh) _
3 | KDD international additioral 1 | Automatic collect call
services, etc.
2 -
3 -
4 f-
5 1-. _
6 | Data network access
71-
‘8 ] Transfer account
9 | Home country direct
: | B E
4 linternational NGC, eic.(refer
1to Below Table) _ .
5 | KDD international additional | 1 | Other than subscriber direct -
services, eic. : o hdial o
: 51
3 I-
4 1- _ ,
5 1 Automatic credit card call
6 ) Information . (ISD)
7 | Information (other than |8D)
8 |International facsimile
service .
g | PBASD (note-1}
: 0 | Maintenance
6 | International NCC, etc.(refer |
to below Table ) :
7 | Inter-NCC connection
8 j70:TWJ, 90 :NCCL 1o NTT
g 177:DDl, 21 :NTT to NCC
88 : JT '
0 _ .
(note-1) Temporary use until introduction of L.S-1D

(Continue to the next page.)
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() | IDC (006Y)

Y - Assignment
1 Subscriber direct dialing (without charge
information)
2 Subscriber direct dialing (with charge
information) o
3 Automatic the third subscriber charging
4 Answer back call service
5 Credit call service j
6 Coliect call service
7 International facsimile service
7-0]-
ITT (004Y)
{ \ Y Assignment

1 Subscriber direct dialing (without charge
information)

2 Automatic the third subscriber charging

3 Automaltic credit cali service

4 - | Collect call service '

m
1
o

12.3.2 Ntimbering Plan for Special Telecommunications Services
1) Category of Numbering Plan for Special Services
a)  Categorization based on Numbering Compoéiﬁo_n

{0 Figare 12.3.2-1 shows the categories necessary for the numbering plan.
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Second Code (
18 2f 3b a4l sl sl 7l 8] o] ol  xf
1 ()~ 1XY ' ' -
2
3
4
Firs] 5§ (Local Call)
Codg 6
7
8
9 . _
0 (b) O0ABC . : ]
* {c) *, # series '
#

Note  (a) The numbering style started from “17
(b) The numbering siyle stated from “0”
(] The numbering style composed by *, 4 and figures

Figure 12.32-1 Numbering Plan

b) Numbering System and Servi_ceé '

In order to offer various service, the numbcﬁhg system showh_ in Figure 12.3.2-2
should be considered as the basic principle for the numbering plan.

Kinds of Services

Numbéring System

Service connected to other network

4”‘\\ .
R

rb Services provide regardiess of dial method

Additional a )

Scrvices _ Bl Abbreviation dial *

2 For push button
only

P! | Others .

Figure 12.3.2-2 Numbering System and Services

¢)
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OABC Numbering System -

information. . "

c)
Services. offered through non-telephone networks require network identification
numbers.
Non-telephone networks will be easily accessed if interface points between the
ordinary telephone network and non-telephone networks are placed at above
primary center levels. This also simplifies network configurations.
‘Numbers which arc not suitable for the ordinary telephone network should be
assigned as identification numbers of non-telephone networks because area codes
of the ordinary telephorie network in the feature to cover the whole country will be
short. Table 12.3.2-1 shows an example of 0AQ.
Table 12.3.2-1  Usage Example of 0AQ
B=0

A .

1 Mobile Telephone ( Cellular mobile, Paging, Train, Airplane, eic.)

2 'Reservation for Mobile Telephone

3 Reservation

4 Data Communication

5. ‘Reservation

6 Paékct S_Wilching Network

.7 . - Reservation

8 Communication processing system

9 Reservation '

0 International call, New common carrier -

0ABC Services -

This numbering system -w'ill_be" also needed for the intelligent network services stated in
-Chapter 11 because these services miist access to communication processing systems
- isuch as ‘Service Control Point and Service Management System, to use date based

- Anexample of a numbering system for the promising services is shown as follows:
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- Free dial service 0801+DEFGH1
- Voice message storing service 0802+DEFGH

- Other services 0803 ~ 0809 + DEFGH

Cellular Mobile Telephone

a)

Examination of Requested Numbcnng Capacity

The number of cellular mobile telephone subscnbers at the end of 2007 will be
. 1,400, 000, In addition, more phone calls will be made from mobile tclephones

(pcrsonal communications service) in the future: thereforc, a large ‘scale of

numbering system must be designed. Therefor_e, the num_bcl_'mg capacity and thf;. |

style for the mobile telephone service should be considc_red well in advahce.

The numbering capacity for the mobile telephone service is estimated according to
the present numbering plan. The present numbering style can support enough
mobile telephone service subscribers bcyo'nd 2007. Table 12.3.2-2 shows the
nmhbering style and the subscriber capacity.

Table 12.32-2 Numbering Style and Subscriber Capacity

~ Numbering style | Service Carrier .Capac".ity

0T+ABTCDEFG| 10T |80 100,000 x I = 8,000,000
2BC+DEFG - CAT { Depend on ordinary telephone-
Demand in 2007 1,400,000 | Regardless of carriers

TOT provides cellular mobile telephone numbers to CAT in the same way that |

ordinary telephone numbers are styled such as A B C+DEFG.

At present, the number of network services carriers is two, TOT and‘CAT in

Thailand; therefore, it would be difficult to maintain the present numberihg style
though the same numbermg style can be apphed if a new carrier would enter into
this market. Even though no new carrier comes in, the present numbering style can
not support a large number of ordmary telephone scrv1ce subscribers. TOT has
already examined this problem according to their numbermg plan' whlch was
obtained during this study. |
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4)

- The numbering style has two purposes: a) identify who is called and b} to idéntify

which network service is used. 1f TOT imposes the same numbering style on other
service providers such as CAT, and shares the market with them, mobile telephones

- service providers except TOT will have difficulty in accommodating increasing

subscribers.
In order to simplify the numbering style for both customers and telecommunications
network service carriers, it is better to give an identification code the to cellular

mobile telephone service for identifying the network.

¥ TOT could change the numbering style, it should be done as soon as possible.
The later it is done, the higher the construction cost will be.

New Numhcring Plan

b)
As for assignment of identification numbers, the assigning method is stated in Table
12.3.2-1. A new numbering style is shown in Table 12,3.2-3.
Table 12.3.2-3 New Numbering Style
Numbering style Carrier © | Compositioﬁ
0+10+AB({ID)+ |TOT 0+10+A B +5 digits
Subscribe Number : o
CAT 0+ 1 0+ 1.D.+ Subscriber Number
New 0+ 1 0+ LD.+ Subscriber Number
carrier

ISDN Services

Tn order to cbnnect'to the terminal a caller wants 10, a sub-address must 'b_e dialed. The

- sub-address c_onsist of maximum 40 digit; however, it depends on the number of

application services or the number of terminal equipment connected to a subscriber line.

Generally, the following nombering style is adopted:

- ABCDEFGH + o+ 's_ub—addresé

jis used fo identify the sub-address.
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If an analog telephone service subscriber calls and a called party has two telephones, in
the case of 64 kb/s service, two telephones ring at the same time. 2 Mb/s service case is
the same as the 64 kb/s case. If the called subscriber requests for two telephones to rmg
individually, two telephone numbers must be assigned.

As ISDN service subscribers and dial-in PBX users increase in the future, assigning

- multiple telephone numbers to a subscriber will cause a severe shortage in available
numbers. Chapter 12.3.1 discusses how this problem can be remedied,
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12;4 : Athwork'Managemcnt Developnient Plan
12.4.1 Network Management

The size of the telecommunications network has been growing rapidly and customer demands
for telecommunications services also have been diversified and sophisticated. It is important to
develop an operation and maintenance system to offer high quality services by more effective
maintenance. ' '

Network management consists of real-time network perfohnanéc monitoring and control of the
network. And it is a technique designed to optimize the call-carrying capacity of the network

- when the network is under stress due to traffic overload or failure.

TOT has already decided to adopt the BTO scheme in its the seventh. ESDP. It is said that a
new telecommaunications network in the seventh project will be constructed separately from the
existing network, and that the operation and maintenance will also be done separately. Il
effects caused by malfunctions of one network to another networks can be ﬁvoidable.
Furthermore, telecommunications nethrks play a vital role in case of emergencies and natural
disasters. In these occasions, to manage the telecommunications networks effectively and

~ economically, a centralized telecommunications network management is necessary.

Synchronous Digital -Hierar(ihy (SDH) will be introduced into transmission systems in the near
future. The telecommunications network management should consider to include new
telecommunications network management systems such as SDH.

12.4.2 Network Management System for Switching System

Computerized oPétatio'n and maintenance systems have been introduced. These are the NCOM
for NEAX-61 switches and the AOM for AXE-10 switches. Further, O&M systems for
EWS'D_swit‘ches"ar_c'going to be established together with introduction of EWSD switches into
the T()T t_f_;leﬁhoﬁ_e network, Their éyste_m cori_figuraﬁons are shown in Figure 12.4.2-1 to
Figure 12.4.2-3 and their main functions are shown in Table 12.4.2-1 to Table 12.4.2-3,

The XB switches cannot be connected with the above Systems, nor with other centralized
supervision cQuipmcnt. They have tratfic measurement equipment of their own or portable sets

for common use in case of small size switches. However, these XB switches are 1o be
replaced by SPC switches in the near fatore.
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Regarding the TOT network management system, the problems are that the three systems
mentioned above are not coordinated and that their O&M centers are locatcd at different places.
Furthermore no junction alarm or transmission alarm is displayed in the centers. This means
that O&M staff can not monitor the over-all status of the network. '
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PHLOEN CHIT NAOM

[ avorrava | [NAKHONRATCHASIMA

[ PHISANULOK | [ PHuneN ]

AOM{Central AOM(Noth East AOM(Noth AOM(South
Area) Area) Area), Area)
[T] National OMC NAOM : National Automatic Operation and
T3 Regional OMC Mantenance Cenier

ACM : Automatic Operation and
Maintenance Center

Figuré 12.4.2-2 Confignration of AOM System

Operation Centar for

BMA
Latya Maitenance Center for Area
T 3 )
Krung Kasem Phra Khaﬁong Laksi

Maintenance Center

Maintenance Center
for Area 1

_ ‘Maintenance Center
for Area 2

for Area 4

Figure 12.4.2-3 O&M System Configuration for EWSD
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Table 12.4.2-1  Main Function of NCOM

item

Main Funclion

Operation monitoring

Alarm supervision
Manitoring netwotk status

Maintenance

Trouble shooting
Diaghosis

Fault recovery
Periodic routine testing.
Fault recording, etc.

Operaiion

Complaint procéssing support
Monitoring services

Statistical processing

Charge auditing

Collection of cali data

Service order processmg support
Office daia charge processing suppon
Traffic information compiling -
Eméergency processing

Measures against traffic congésiion

Table 12.4.2-2  Main Function of AOM

Item -

Main Function

Operation monitoring

HAlarm . superwsuon

Momtormg ‘network status

I Maintenance |Fault tracing
| Software maintenance .-
| Trink' fine testing
Operation Charging data collection

| Traftic measurement

Statistical data col!eciion
_Dewce analyms data collection
Subscrlber daia admmlstratlon
Network conlrol L
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Table 12.4.2-3 Main Function of O&M System for BWSD exchange

ltem : Main Function

Operation monitoring | Alarm supervision-
Monitoring network status

Maintenance Testing and measuring subscriber line -
Trunk line lesting and measurement transfer
Fault tracing- | |

System software mainienénce ‘

Operation Subscriber data administration
Network control

Traffic measurement
Charging data collection

12.4.3 Transmission Network Management

1

Present State of Supervisory Operation System in TOT -

TOT has BJrcady_deci_d_ed io install new supgﬁiséry systems both in the long dista’nce-

transmission system and the Bangkok metropolitan junction transmission network in its
fifth project. They are not completed yet by the end of 1991. However, it will be
completed by the end of 1992. It is expected that the completion of the supervisory
system will greatly contribute to TOT because it makes operatmg and mamtammg the
transmission network easier. '

a) Layoutof Transmission Supervisory System

Generally, the supervisory system should be coordmated with operauon and
maintenance activities because the superv;sory system has to be a Lonvement tool

for economical and effective O & M. The planned structure of the transmission

supervisory system is shown in'Figure 124.3-1. As shown in this ﬂgurc, the
supervisory system consists of thc followmg four levcls o '

- - First level One national center located in Krung Kascm _
- Second level Flve zone centers, one in Krung Kasem located in the BMA 4
in Ayutthaya, Nakhon Ratchasima, Phltsanulok and Surat Thani
located in the provincial areas ' '
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- Third level 64 maintenance'c'enﬁers, 4 in the BMA and 60 in the provincial
areas.

- Fourthlevel  There are 1007 remote stations located in the BMA and the

_provincial areas.

The zone centers and maintenance centers have operation and maintenance staff of
the transmlssmn systems in each area. Usually, the maintenance cénters have day
time work shifts and the 2one centers arc opcratmg for 24 hours. However, TOT
considers to revise the work systems. It means that TOT is now going to adjust the
work system of the maintenance centers in accordance with the reorganization of O

& M in each section.
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2)  Long Distance Transmission Supervisory System
a)  Function of the system

The new planned supervisory system for the long distance transmission network
can operate not only long distance optical fiber systems but also existing microwave
transmission systems as shown in Figure 12.4.3-2.
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National ( Indication, Control & Recording )
Center _ : _
{1 center) f A A *
< Data Transmission -
Zonc C Indication, Control & Recordi )
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(5 center) A ‘ A A
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Mainte- _ Y
'.‘a“.‘t’e C Indication & Control . )
enter
(62 center) A ) A I —
C'_J,:___ Data Transmission -
Remote Alarm . Alarm .
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il y e St Y SR N R
Multi- Opical Radio Station | [Analog Loop - {|Station
Plexer | |pver System | | Racitity ||System j| Back iFacility
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work, and network data input work are required.

Figure 124.3-2 Functional Configuration of Long Distance Supervisory System
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3)

As shown in this figure, each center such as a maintenance center or a zong center

can monitor alarms of the transmission facilities in its maintenance area , analyze the

alarms and control them. In addition, the zone centers can store the alarms in the

data base. A zone center.can pick up the information concerned and use the
.~ information to gtade up_thé telecommunications services.

Thus, the main objective of this supervisory system is to make efficient
maintenance with monitoring performance of the transmission routes, to reduce the
cost and to reduce the time for maintenance activities of fault.

b) Sys_tem Configuration Concept_

This system uses a super ni_ini computer in each zone center and the national center
to realize the many functions mentioned above, That is shown in Figure 12.4.3-3.

"The necessary information such as alarm of the monitored facilitics and control
signals is communicated by using a data communication system via the MODEM
equipment. '

Junction Transmission Network.Supcrvisory System
The supé_rviso_ry system in the B'angkok:metrdpol_itan junction network is shown in

Figure 12.4.3:4. This system can operate in both optical fiber systems and existing
metallic PCM-30 systems as shown in the figure. '

All alarm monit_oring and control systems ate éonnected to each other by digital branching

~and analog units. They also cover the transmission foutes for the RSU facilities. Every

maintenance center such as Krung Kasem; Lak Si, Lat Ya, Phra Khanong, Pahonyothin
can monitor and control the alarms of the transmission facilities and control them in their
maintenance areas.” And the main operation is centralized in Pahonyothin,
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4)

Transmission Network Managémeht Improvement Plan

a)

b)

Unification of the Junction and the Lcl)ng'Distance Supervisory System

© The transmlesmn supervisory system should be umfled into the national

transtnission managemcnt center which can control both the janction and long
distance transmission network as shown in Figure 12.4.3-5. Because controlling
the entire transmission network will be necessary for grading up the service quality.
The unification of the transmission network management system is planned in the
Phase-1, In this case, the national transmission management center may be unified
into the national network management center. The details of the natnonal center are
described in the next sectlon

Integration of the Maintenance Centers

The integration of the maintenance centers is pla:m)ed in the Phase-1. It means that

‘the Phahonyothm maintenance center will be mtegrated with’ Krung Kasem in the

Phase-2 for more cfficient work style The detaﬂs are described in Chapter 14.

- National Network
Management Center

National Transmission
Network Managerhent Center CON'I'ROL

KKM PYT
Long Distance Transmission Junction Transmission .
Network Management System _ Network Management System

Figure 12.4.3-5  Inicgration of Transmission Network Management System
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12.4.4 Network Management Improvement Plan

1)

2)

Issues at present and in future
a)  National Center -

Regarding the network management work of TOT, the problem is that its
supervisory and management systems are not established in the same place and they
are working independe'ntly. In the switching field, O & M systems are established
by each manufacturer in different offices even though each system has its own
national center. In the transmission field, a national center which is able to monitor
the situation of both long and junction transmission networks has not been
established yet. However, it is considered that the national center should be able to
monitor both transmission and switching networks.

b)  Monitor of the Privatc Sector Network

It has been decldcd that the TOT seventh telccommumcanons expansion in the BMA
is carried out by the prlvatc firm, It will be also the same in the provincial areas.
However, it is considered that TOT should monitor all the networks in the country
because TOT has a responmblhty for all network users as a govemment enterprise
As the'size and complemty of the tclephonc network expands, a need for a large
volume of more accurate information in the network emerge.

'Proposal of Establishment of Integrated Network Management System

Considering the ab:o_'ve _mc_ntionéd situatioh, it is essential for TOT to establish an
intégratca network rh'anagement systcr'n The system will consolidate the existing
systems. The conceptual systcm Lonflgurmon is shown in Figure 12.4.4. In the
system, relay computers will be used to transfer protocols, data formats and characters

- which are pecuhdr to each system to the nationat center. The system will be established
“in the Phase-1. '
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12.5 Reliability Development Plan of Telecommunications Network
12.5.1 Background

In an information-oriented society, taterruptions of commumcanons will cause great losses and
confusions to the society because telecommunications facilities have become the most nmportant
part of the social and economic infrastructure.

TOT experienced great damages in its telccommuni'ca'tions facilities caused by a big typhoon in
1989. One microwave tower fell down. In the southern part of Thailand, Hat Yai, Surat
Thani, communications were cut off froi_ﬁ other regions. In that time, TOT made its best effort
to Tecover its own microwave transmission system as soon as nossiblé. As a result, TOT
could quickly restore its telecommunications njetw:c')rk system between Bangkok and the
southern ar¢as. TOT also ré_nted fifty channels of the submarine coaxial transmission system to
keep communications between the southern provinces and the Bangkok Metropolitan Area
from Communication Authority of Thailand (CAT) at that time. TOT still rents these channels

. as leased channels from CAT.

Since then, TOT has formulated OWn restoration plan and immediately set up projects to
reinforce the reliability of the telecommunications networks against disasters. Some projects
have been finished and some are under way.

12.5.2  Network Reliability Improvement Plan of TOT

As mentioned above, TOT has already set up their telecommunications reliability improvement
plan against disasters from the view point of the following two objectives.

1 | Improvément of Network Reliability against Disaétei_*s
a) Doubléd or Looped Trah'smission Network in the Fifth Project

- Durmg the fifth prOJect pCI'lOd TOT mstalled many long-distance microwave and

_optical fiber transmlssmn systems which can connect most Secondary Centers
(SCs) and Tertxary Centers_.(TCs) with looped or doubled : routes. Particularly, the
Idng 'distanéé 'opti'ciil'fibcr transmission systems, which were mainly installed
' betwcen Phisanulok in the northcm part and Surat Thani in the southern part via
Bangkok -nake transmlssxon routes: doubled links as sown in Figure 12.5.2-1. As
shown in the ﬁgure, the microwave tran_smlsswn system can make the transmission
routes lcoped links. This proj'ect will be éomplcted in 1992,
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[2-55



c)

connect the southern part to Bangkok without g'o'ing through the southern terrestrial

transmission routes. When terrestrial transmission routes such as the microwave

and optical fiber routes are cut off by disasters such as typhoons, etc., the southern
provinces can communicate with other regions by this submarine optical fiber

fransmission route. This project is expected to start in 1992

COM-LINK Optical Fiber Cable Transmission Plan

TOT has also set up the '"COM-LINK FIBER OPTIC CABLE PROJECT", which
installs a big capacity optical fiber cable transmissi_o.n system (565 Mb/s) aIdng the
state rail way. Figure 12.5.2-2 shows the layout of this project. This is a BTO
scheme project. This route can connect all SCs Wit_h opﬁc'al fiber cable transmission
systems. After this project will be completed, all SCs and TCs will be duplicated
routes with both optical fiber cable and microwave transmission systems. It is
expected to complete in 1992. ' ' '

12.5.3 'Telecommunications Network Recovery Plan Against Disasters in TOT

1)  Satellite Communication Transmission System

a)

b)

Present State of thé System

TOT set up a project to introduce a satellite communication system, when southern
parts of Thailand were cut off in communications with Béﬁgkok by the typhoon in
1989. This project was done by a privaté sector with concession basis and teﬁ earth
stations have already been completed and Wbrkihg b'y using PALAPA _transpdnders
of Indonesia. ' ' '

The structure of the qystem is shown in Flgule in 12.5.3-1, Wthh shows that the

ten Earth stations are connected to éach other by time division muluple:xmg access

systems (TDMA) The capacity of the system consists of two dlgitdl trunk

interfaces (DTI), which means the capacny of this system is 60 chiannels (64 kbls) '

and the frequency of them are C {up link 6 GHz, down link 4 GHz) band.

Emergency USe __

They are used for the ordinal commumcatwn service, such as. data Commumcanons
cte. in normal time; however, they will be used for detour transmlssmn systems in
emergency time when the terresmal transmlssxon systems are cut off by disasters,

such as typhoons, ear thquakes etc
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c) ' Expansion Plan .

Morq'ZO earth stations have already been planned to be expanded in this project in
the phase-2 as shown in Figure 12.5.3-2. By the completion of this expansion
plan, most remote PCs, which are very difficult to be connected to other PCs, SCs
and TCs (Tertiary Center) with duplicated or looped transmission routes, such as
Mae Hongson Ta1k etc.; will be covered by this system.

Cooperation Plan with Governmiental Organizations to Recover the Telecommunications
Network Against Disasters

1t is planned that TOT cooperates with the governmehf telecommunications agéncics,
such as Communication Authority of Thailand, Post and Telegraph (Internal Satellite
Communication Center), etc., in order to sécure_ the terrestrial telecommunications
network when the network gets damaged by natural disaéters, etc. According to this
plan, when an accide_:nt happens in the northeastern part, TOT cooperates with Post and
Telecommunications Bureau (PTD), etc. in order to cstablish essential and urgent
telephone channels from the area to Bangkok fhrough the satellite communication
network.

Provision of Mobile Switching Facilities

In provision for emergency, TOT has also pla"nned to provide 1,000 mobile switching
facilities for the provinces and Bangkok; however, they are now under consideration.

Mobilé Power Supbly System

For emergency power troubles, TOT has already provided mobile decr suppiy systems |
in its tclephone offices. Two mobile power suppiy systems are arranged in the Phra
Khanong office and the othcr three in the Krung Kasam Ofﬁce
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Local Earth Station ©

Local Earth Station
- expanded in phase-2

It is planned that they are used when power troubles happcn in sthchmg offices in the
Metropohtan area. Since they seem too old and hcavy, the 1mpr0vement should be studied in

the view pomt of size, wmght capacxty, etc.
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12.5.4 Neiwork Reliability Improvement Plan

The reliability of the telecommunications network in TOT has been improved year by year,
especially all SCs and TCs will be connected to each other with duplicated routes by the end of
1992,

1) Transmission Network Reliability

Transmission network reliability improVemant plan is described in Chapter 12.

2)  Switching Trunk Facility Network Reliability Plan

The switching trunk facility network reliability plan depends’ on the network plan. As
described in CHAPTER 4, TOT has implemented a routing"p_llah in _wlﬁch most tocal
switching offices have direct trunk ciréu_its to other local switches, tandem switches, etc.
This means that traffic from one switching facility is allocated to some another switching
facilities. This way is effective for the network reliability in the event of disasters. This
routing plan will be continued through the long-term plan period.

12.5.5 Restoration Plan Against Disasters

The restoration plan against disasters has not been completely improved yet. Itis considered
that the restoration plan against disasters should be implemented as soon as possible. Becahse,
interruptions of communications will give big social and cconomié losses to the society. The
following plans are recommended. : |

1)  Improvement of Mobile Power Supply System

It is necessary to reconsider the existing power supply sysier__ii éplan in'the view point of
both sides allocation procedure and grading up the power supply systems.

a)  Allocation of the Power Supply System

In this study, the present state of thé power shpply System' allocation in the whole -

country could not be exammed However it is said that many places in this

country, such as north, northeastern southern reglons elc. got blg damages by

typhoons th1s year, Further more, it was recorded that many regmns had blg

& damages by typhoons before. The power supply system, a]locatlon plan, thereforc '

is necessary to be considered for the whole, cq_un_try with respect to (;11_st_ar;cc to a
power supply system location and necessary time to transport a power supply
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system. One idea is that, in first stage, rencwed power supply systems are installed

“in each TC office such as Phisanulok, Nakhon Ratchasima and Surat Thani, and in
the second stage, main cities which were damaged by typhoons before should be
considered for the installation.

b)  Grade up the Piow;:r'Suppl.y ‘_System_

The e‘xisting power supply systét‘ns are diesel type engines with generators merely
put on trucks and very heavy. The 1mprovement is necessary for weight, size,
power capamty, etc. To make moblllzanon and demobilization easily, the systcm
should be fixed in a pumble hox, which can be set on a vehicle easily. To make the
wexght of the system light, light weight engmc should be adoptcd ‘such as gas
turbine type.

Recently, the digital telecommunications facilities have béen'introduéed in both
switching and transmission sections; thc'refo're, the capacity of fhe emergency
power supply systems should be reconsidered in the view point of the power
consumption capacity of the digital switching facilities and the transmission
facilities.

When this plan is implemented, a detailed study will be requzred for the whole
kmgdom '

Provision of Mo'bi;e Satellite Earth Station

TOT must prov1de thc tclecommumcatlons services in any time and any places n the near

future To meet thls mission, the sector must prov:de the-mobile satellite communication

earth stations. Because, when tc}ecommmucatlons faciliiies. got big damage by flood,

fire, etc., the carth stations would be sent there with the mobile power supply and
~switching cqullpmcnt .and they will be set up immediately to recover the

telecommuniéatibns servicc in the area.

- Capacuy of the mobﬂe earth station is 34 Mby/s.
- Pnonty of the introduction of the earth stations is as follows

Phase-1 = Bangkok, Cheing Mai, Hat Yai
Phase-2 " = Nakhon Ratchasima, Surat Thani
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3)

Potable Radio Transmission System

a)

b)

c)

Necessity

TOT telephone offices have never been iSoIatc:d: from othr 'telé'phone offices;

however, it is important to consider of this case in the future because, as mellt_iohed' )

above, interruptions of communications will give big losses both economically and
socially to an information oriented society. ' '

In that case, a potable radio transmission system is very useful in thé:r view point of

rccdvering time of the transmission systeni. This system must be a potable type for
carrying and settmg easily in any places. As an example, the followmg Super ngh
Frequency (SHF) type is proposed

Concept of the System

- Component
*  Parabola Antenna
* ° Pransmitter & Receiver
* 140 Mb/s or 155 Mb/s (SDH 'system) capacity
*  Multiplexer
*  Connecting parts

Application Plan

An application of the potable fransmission system is shown in Figure 12.5.5-1 In

this case, the optical fiber system is cut by ‘an accident and this 'sys'tém‘ is temporally

- used for recovering the damaged trank circuits. This system w111 be apphed both in
* 'the metropolitan area and the pr0v1n01al areas, :
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g ' ; System
Potable

“Transmission : o ' ' ‘
System ) . - | "’77&7‘

{a) An application of Potable Radic Transmission System

iviFeeder
i) Parabola i) Transmitter i) Multiplexer ~ iv) Connecting
-Antenna & Receiver . . Cable
(b} CompoSition of Potable Radio Transmission System
ﬁ} : | Figu.ré 12.5.5-1 An Application of Potable Trapsmission System

d). 'In't:roductio.n Plan

'['lus systcm w1ll be pr0v1dc in accordance w1th thc cmcrgcncy telecommumcauons
' systcm The Pnonty of the introduction of the system is as follows,

- Phase-1  Bangkok, Cheing Mai,-Hat Yai
‘Phase-2 Nakhon Ratchasima, Surat Thani
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4)

Emergency Telecommunications System (ETS)

This system is generally considered to be used for establishing emergency
communication channels for sectors which must act to help the damaged areas by public
telephones and general subscribers in short time when telecommunications facilities are

damaged by disasters.

a)

The ETS consists of not only a mobile switching equipment but also a mObile
power supply system, a transmission system , a mobile earth commumcauon
system and subscriber cable as shown in Flgmc 12 5.5-2.

.Eg 5

Subscriber Mobhile _POW:G‘" o ,Transmission_
Cable Switching Supply - Equipment
| - Equipment Equipment

Figurc 12.5.5-2 Composition. of Mobite Swiléh_ing Systc:n'

The capacity of a mobile switching equipment is considered arcund 1,000 lines _

because seems to be limited to emergent cable capacity and also transmission

equipment capacity.

ETS Application Plan

Figure 12.5.5-3 (a) shows an application of the ETS. In this case, a teiephoné '

office is completely damaged by a natural disaster such as flood and the BTS will be
dispatched to provide communicaiion channels for the government sectors. and
people in the area with another places. As shown i in the figure, the ETS is used as
subscriber lines via the satelhtf: commumcauon systcm and telephone sets arc used

for specxal public telephones
In the case of Figure 12.5.5-3 (b) the ETS is used as an emcrgency tclephone

office. The damaged area is connected to a deSIgnated sthchmg office with the
satellite communication systems. L
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- Figure 12.5.5-3 (b) - Application of ETS

12 - 65



b)

Potable
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System
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Power Supply
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Figure 12.5.5-3 () - Application of ETS

~Introduction Plan

The areas where experienced big damages by natural disasters and the BMA should
have the highest priority. The priority of the introduction of the ETS is as follows.

- Mobile Switching Equipment, Subscriber cable
Phase-1 Bangkok, Cheing Mai, Hat Yai
Phase-2 MNakhon Ratchasima, Surat Thani

- Power Supply‘ System
Described in the above paragraph.
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CHAPT ER 13 TELECOMMUNICATIONS FACILITY PLAN

This chapter dcscrlhes a future installation and expansmn plan of the telecommunications
networks and facilities during the long-term plan covering from FY 1993 until FY 2007, This
plan contains the following three major facilities:

1) Outside plant facilities,
2)  Switching facilities, and
3)  Transmission facilities.

At first, this chapter shows overall fcaturc:s of the facility plan including a telephone line
installation plan which includes the subscriber main telephone line connection plan and the
public telephonc installation plan, and a summary of the total facility plan. Next, this chapter
explains the facﬂlty plans with cost estimation procedures of the three major facilities
individually in detail.

13.1  Outline of the Facility Plan
13.1.1 Installation Schedule of Main Telephone Lines (Sales Plan)

- The first objective and target of the long-term plan is to eliminate the waiting applicants in the
Phase-1 (FY 1993 - FY '1997). Therefore, the telephone installation plan is to be set for the
purpose that the total number of subscriber main telephone lines at the end of FY 1997 should
satisfy the forecasted demand at FY 1997. _
~In addmon to the subscriber telephone installation phn the public telephone mstallauon plan
also needs to be set up so as to achieve the pubhc telephone density target,

Table 13 1.1-1 shows the number of main telephone lmcs to be connected in each study area
' for thie three phases. ' S

Table 13.1.1-1 Mairi Telephone Installation Plan for Bach Phase

" Nakhon Samut . ~ "1 Total Swdy

T BMA Pathom Sakhon! Ayutthaya Arca Share
'1"9p9haafie§;7:)' 12,371,100 49,1001 . 56600  31,600) 2,508,400] 479
‘:115)9}??;632) 14996000 75600  56,200[  34.800| 1,666,100 319
(25)5];5;6%7) 1,040,600 64,900 34800  25000] 1,165300] 229

_Towl ] 4,911,300]" 189,600] 147,600 _91,400] 5,339,800] _ 100%

Nole The above figures inchide:
1), subscriber main telephone lincs (o be connected, and
2) publlc Lelcphone lines.
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Table 13.1.1-2 shows the number of public telephones to be mstalled in each study area for the

three phases.
Table 13.1.1-2  Public Telephone Installation Plan for Each Phase
Nakhon Samut Total 'Stﬁd}'
BMA Pathom Sakhon ~{ Ayulthaya | 7y o Share
(;fgf.sfééy) 19,500} . 1,100 600 L300 - 22,500 29% .
(1531;_5;6%2) 23,100 900 500 1,000) - 25500f  33%
(g(ﬁ%aff{,%n 26,200 1,000 600 1,100]  28.900( 38%
Total 68,800 3,000 1,700 - 33,4000 - - 76,900 100%

The total number of main telephone lines connected in 15 years is approximately 5.3 million

lines, almost five (5) times larger than the current number. 4.9 million lines, more than 90% of -

the total connected lines, will be connected in the BMA.

In order to fulfill all the unsatisfied telephone demand within the Phase-1 and eliminate the
waiting applicants by the end of this phase, the Phase-1 needs the largest number of lines to be
connected approximately 2.5 million lines, 47% _df the total. The Phase-2 has 1.7 million
lines, 31%; and the Phase-3, 1 million line, 22%.

When the 15-year long-term plan is succcssful_ly completed, the Study Area is expected-to have

6.6 million connected main telephone lines, six times larger than the current number.

Table 13.1. 1 3 and Figure 13.1.1-1 show the number of estimated main teIephone lines to be
connected in the Study Area: the BMA and the Surrounding Area, ie., Nakhon Pathom, Samut
Sakhon, and Ayutthaya according to the telephone installation schedule.

Table 13.1.1-4 shows the instalation schedule and the total ﬁumber of main telephone lines in
the BMA. Table 13.1.1-5 to 7 show the installation schedules in Nakhon Pathom, Samut

Sakhon, and Ayutthaya, respectively. The Number of subscribers in each telcphone exchange :
office is estimated with the result of telephone demand forecast dnd the fulf:llment targets .

proposed in Chapter O (refer to APPENDIX)

The annud] growth rate of TOT's internal lines is sét to bc 10% by consxdcnng thc cxpansmn

speed of the TOT's services and staff,
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Table 13.1.1-3  Estimated Main Telephone Linés Connected in the Stugy Area

Year § - BMA | Nakhon Pathom | Samut Sékhfm Ayutihaya Tol,z:lg;udy
1990 500,041 + ¢ 14,267 9,198 11,869 936,_275
11991 ). 1,054,832 15,101 9,769 - 12,360 1,092,063
1992 oo 1,229,394 15934 o 10,341 12,852 1,268,521
1993 . 1,703,345 25,743 21,645 19,158 1,769,891,
1994 . 2,17'_7,446 35,562 | 32,956 2547 - 2,271,435
1995 | 2,651,680 45,384 44,270 31,794 2,773,128
-:1996 3,126,024 - 55,218 55,591 38,122 : 3,274,95‘5—-
1997 3;600,488 : 65,057 66,916 44 458 3,776,919
1998 3,900,125 180,168 - 78,149 . 51401 4,109,843
1999 . 4,199,928 - 95,285 89,386 : - 58,347 4,442,945
2000 4,_499386_1_ 110,403 /100,625 ' 03,303 - 4,776,191
2001 ~4,799.869 125,532 TTiL871 72,256 5,109,527
- 2002 - 5,100,029 140,664 . 123,117 79,216 5,443,026
2003 5,307,892 153,629 130,067 " 84,206 - 5,675,794
2004 5,515,905 166,598 137,021. 89,205 5,808,728
2005 5,724,052 179,575 143,977 94,205 6,141,809
2006 ) 5,932,295 - 192,561 _150:,941 99,206 6,375,003
2007 6,140,655 205,548 157,908 104,211 6,608,322
Number of Lines Number of Lines
BMA Surrounding Area
7,004,000 250,000
" 6,000,000 B
6.0% L 200,000
5,000,000 '
4000000 ' L 150,000
3,000,000 100,000
2,000,000
B L 50,000
1,000,000
0 R . _ =1}
%0 91 2293 %495 9% 97 98 99 o0 1 2z 3 4 6 ' 7 Fiscal Year
BMA " == Nakhon Pal:.hl).!]‘l. Tr Samut Sakhon  ~* - Ayutthaya

: F_igu;g 13.1.1-1  Estimated Main Telcphone Lines Connected in the Study Area
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Table 13.1,1-4 Installation Plan of Main Telephone Lines for T ype of Subscribers in the BMA

: Lince Connected _ : Annuatl Net Increased Line
Year | Private + TOT Public Total . Prv+Govi. | TOT ‘Publi¢ ~Total
Govermment 1 Tel, Lo : Tetl. :
1989* 771,588 6,082 14,533 . 792,203 . _ o :
1990* 879,635] 6,641 14,665 00,9411 108,047 5591 132 108,738
1991 1,031,618] 7,305] -13,900] 1,054,832 151,983 6641 12441 - 153,891
1992 1,204,205 80360 17,153} 1,229,394 1725871 731) L2441 174,562
1993 1,673,713 8839 20,793} 1,703,345{ - 469,507 804 3,640 473951
1994 -2,143,140 9,723 24,583 2,177.446 4694271  884] 3,790 474,101
1995 2,6124791  10,695] 28,506( 2,651,680 469,339 - 972 3,923 474,234 |-
1996 | 3,081,720f 11,765] 32,539] 3,126,024 469,241 1,070]-- 4,033} 474,344
1997 3.550,855] 12,941 36,692 3,600,488 469,135 LI176) ~ 4,153 474,464
1998 3,844,850 14,236] 41,039{ 3,900,125 293,996 1,294 4,347 299,637
1999 | 4,138,716 15,659| 45,552 . 4,199,928 263,866 14241 .. 4513 299,803
2000 44324401 17,225{ 50,1967 - 4,499,861 293,724 1,566 4,644 - 299,933
2001 § - 4,726,008| 18,948 54,914 4,799,869 293,567 17231 4718 .. 300,008F
2002 50194031 20,842} 59,7841 5,100,029] 293,395 1,895 4,8701 300,160
2003 5,220,210 22,927} 64,755 5,307,892 -200,807] . 2,084 - 49711 207,863
2004 5,420,809 25219 69,877} 5,515,905 - 200599 - 2,293 51221 - 208,013
2005 5,621,1791 27,741 75,132{ 5,724,052 200,370| - 2,522{ 5255 . 208,147
2006 5,821,296 30,515] 80,484 5,932,205 200,117 2,774 5352 208,244
2007 6,021,136 33,567| 85952{ 6,140,655 199,840 3,052 5.468 208,360

Note:

The figures of FY 1989 and 1990 are the actual fi

made by the Study Team

Total Lines

gures. The figures from FY 1991 are the estimates

7,000,000

6,000,000

-t

5,000,000

4,000,000

3,000,000

2,000,000

1,000,000 P |

0

1989 1900 1691 992 1993 1094 1995 1996 1997 1998 1998 2000 2001 EOOé 2003 2004 2(.)05. 2006 2007

Figure 13.1.1-2 The Estimated Maiﬁlet;phhne"LiheS Connecied in the BMA
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" “Table 13.1.1-5  Installation Plan of Main"l"clephon'c Lines for Type of Subscribers in Nakhou Pathom

o ‘ " Line Connected . , "~ Amnpal Net Increased Line
Year | Private + TOT | Public’ Total Prv.+Govi. | TOT | Public Total
Government _ Tel, b Tel.
1990 |- 14,001 .. 165 101 14,267 | , :
1991 14,717 1821 2021 0 15,101 716 17 11 . 834
- 1992 15,431 2000 . 303) .. 15934} 4 187 N 834
1993 1250154 2201 508 25,743 9,584 20 205 9,800
1994 |- . 34,597 2432 723 S 35,5621 9582 . 22 - 214 - 9,818
1995 . 44,177 2661 941 © 453841 9,580 24 218 9.822
1996 53,755 292 1,171 55,2181 . 9,577 27 229 . 9,833
1997 63,329 322 1,406% - 65,0571 . 9,575 29 235 . 9,839
1998 78,2431 = 354 1,571 - 80,168] = 14,914 321 . 1651 . 15,111
21999 | - 93,154 3801 1,742F . 95285F . 149111 351 .12 15,118
2000 | 108,061 4281 1,914]. 110,403 14,907 391 - 171 15,117
2000 122.964 ANy 2,097 125,532 14003] 43|  184| 15,130
2002 1 1378631 - 5181 2,283 : - 1406641 14,899 471 . 186 15,132
1 2003 150,589 - S0} - 2470 - 153,629 12,726 52 187 .« 12,965
2004 163,309 627 2,662 166,598 - 12,720| . 57 . 192} 12,969
b 2003 176,024 689 2,862 179,575) . 12,15 63 2001 0 12,977
2006 1 (1887321 0 758 3,070 192,561 12,708} 691 . 2081 12,986
2007 201,434 1 834 3,280 205,548 12,702} . 76 210 12,987

Note:  The figures from FY 1991 arc the estimates made by the Study Team

Total Linc#

. 220,000 : — _

200,000 : . _ _ — ' -

180,000 - - : : ‘ Ll

160,000 : . ' . e

140,000 - i R - : —
120,000 = e R e SO ———t

: :1(_)0,0(_)0' o : o ‘ : T'['

80,000 : ; ———t—— .

60,000 4 - —t -
40.0(K) . i . . d f‘l
- Z0,00Q ._' "“—"i"’
L0 o

{990 18911992 1993 1994 1995 1996 1697 1998 1599 2000 200t 2002 2003 2004 2005 2006 2007
’ s . : Fiscal Year

_ Figure 13.1.1-3  The Estimated Main Telephoue Lines Connected in Nakhon Pathom



Table 13.1.1-6  Insallation Plan of Main Telephone Lines for Type of _Su_bs:cribers in Samut Sakhon

Line Connecied  Annual Net Increased Line
Year Private + | TOT ] Public Total ~ § Prv.+Govn. | TOT | Public Total
Government Tel. - { Tel.. '
1990 : 9,090 43 651 - . 9,398 S .
1991 9,607 47 115 0,769 517 41. - 50 571
1992 10,124 | 521 165 10,341 517 St - 50 5N
1993 21,3107 5711 278 21,645 11,186 5{. 113} 11,304
1994 32,496 63 397 32,956 © 11,186 6 119, C11L,311
1995 43,682 69 519 44,270 11,185 6 122} 11,314
1996 54,866 76 649 " 55,591 11,185 T 130 . 11,321
1997 66,050 .84 182 66916} 11,1841 B 133 11,325
1998 77,179 92 878 78,149 11,129 ‘81 - 96 111,233
1999 88,307 101} 977] .- 89,386 11,128 -9 - 99 11,236
2000 99 435 112 1,079 100,625 11,1271 10 102 0 11,240
2001 110,561 123] 1,187 111,81} 11,126 “11 168 - 11,246
2002 | . 121,686 135 1296 123,117 11,125} 12, RS 11,246
2003 128,511 1481 1,408] 130,067 6,825 131 112 6,950
2004 135,334 163] 1,523 137,021 6,823 151 115 6,953
2005 142,156 180} - 1,642} . 143,977 6,822 16 - 1187 - 6,957
2006 148,976 198 1,7671 - 150,941 - 6,820 18 1251 6,964
2007 155,795 217y 18961 157,908 6,818 200 129 - 6,967
Note:  The figures from FY 1991 are the estimates made by the Study Team
Total Lines .
e =
130,000 i
120,000 .
110,000 - — <1 1
100,000 .
90,000 / :
0,000 -
. 70,000 )
60,000 . -
50,000 — f/
0000 iZ :
20,000 / L
10,000 = -
0 =

" 1990 1991 1992 1993 1994 1995 1996

- Fiscal Year

Figure 13.1,1-4  The Estimated Main Telephone Lines Connected in Samut Sai_chon
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Table 13.1.1-7  Installation Plan of Main Telephone Lines for Type of Subscribers in Ayutthaya

Line Connected - Annual Net Increased Linc
Year Private + | TOT Public Total Prv +Govn,{ TOT Public Totat
Govermment ' Tel, Tel.
1990 11,533 185 151 11,869 :
1991 11,907 204 250 12,360 374 19 99 491
1992 12,279 224 - 349 12,852} 372 20 - 99 . 491
1993 18,326}, 246 5851 19,1538 © 6,047 22 236 6,306
1994 24,371 27 829 25411} 60451 251 244 ¢~ 6,313
1995 30,4137 - 298] - 1,083 31,794 6,042 27 254 6,323
1996 36,453 328 1,342 38,122 6,040 .30 259 6,328
1997 . 42,489 361 1.608 44 458 6,037 33 2661 6,336
1998 49207 397 1,797 51,401 6,718 36 189 6,943
1999 55,921 436 1,900 58,347 6,714 40 192 6,946
2000 62,631 480% . 2,192 65,303 6,710 44 202 6,956
2001 - 69,337 528 2,391 72,256 6,706 ] 43 199 6,953
2002 76,037 581 2,598 79,216 6,701 53 207 6,960
2003 80,758 039 2,810 84,206 4,721 581 . 212 49901
2004 854731 703 3,029 £9,205 4,715 64 220 4,998
2005 . 90,181 773 3,251 94,205 4,708 70 221 5,000
.-2006 - 04,8821 8501 3473 - 992061 - 4,701 17 222 5,001
2007 99,576 9351 - 3,700 104,211 4,694 85 227 5,005

Note: . ‘.Tl_le figures from FY 1991 are the estimates made by the Study Team

110,000
100,000

- 30,000
- 20,000

Total Lines

90,00

80,000 -
70,000

60,000

50,000

40,000

10,000

~1

o:.r :

T

£ 1590 1991 1992 1993 1994 1995 1996 1957 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007

Fiscal Year

Figure 13.1.1-5 The Estimated Main '_I'eiephone Lines Connected in Ayutthaya
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13.1.2  Outline of the Expansion Plan

The concept of the Expansion Plans are as follows.

1)

2

3)

4)

Main Teléphone

The main telephone linos (exclude the public telephone lines) in the S'tudy Area will be
increased by approximately 2,486 thousand lines during the Phase-1, 1,641 thousand
lines during the Phase-2, 1, 136 thousand lines during the Phase-3 lines and total 3,264

thousand lines.

This expansion plan can Completely'eliminatc the waiting applicahts in the Phase-1 in the
BMA., | L '

: Public Telephonc

~The expansxon of the pubhc thephonos in the area is proposed at 22, 500 sets during the
Phase- 1, 25,500 sets during the Phase-2, 28, 900 sets durmg the Phase-3 and total

76,900 sets. 3
As a result, the density of the public telephones will become 8.0 per 10{)0 persons in the

BMA by the énd of 2007.

Qutside Plant Facilities
a) Local Cable

The-expansion of local cables in the area is proposed at 4,461 thousand | pairs during
‘the Phase-1,2,033 thousand pairs during the Phase-2, 1 276 thousand pairs dunng
thc Phase-3 and total 7,771 thousdnd pairs.

b) RchabilitatiOn Plan

The rehabilitation of local cables will be rcqulred durmg the penod of 1993 {0 2007 '

As the execution results of this rehablhtatlon p]an the fault rate can be expected to
be beiter than the present rate at the end of Phase-3.

- Switching Facilities

The expansion of the local switching capacity in the study area is proposed at 857

thousand lines during the Phase-1, 220 thou‘Sa_nd lines during the Phase-2, 72 thousand
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lines during the Phase-3 and total 1,149 lines. The replacement of the analog switches
will be proposed in order to change to larger capacity SPC switches.

Transmission Facilities
a)  Long Distance Trunk -

The expansion of the long distance trunk circuits in the BMA “is proposed at 17,000
- gircuits during the Phase-1, 11,000 circuits during the Phase-2,; 4,000 circuits
during the Phase-3 and total 32,000 circuits.

b)  Metropolitan Junction Trunk Circuits

The expansion of the junctionj trunk circuits in the BMA is proposed at 138, 0{)0
circuits during the Phase 1, 74,000 mrcum durmg the Phase 2, 44,000 circuits
- during the Phase-3 and total 256 000 circuits. -

<) chlacemerit of PCM System |

| The replaccment of the PCM-30 systems in the BMA proposes 34,000 circuit
- replacement during the Phase-1, 33,000 circuits during the Phase-2, 20,000 circuits
during the Phase-3 and total 87,000 circuits.

. Mobile Corﬁir;\inication Eacilitics
a)  Cellular Mobile Facilities
“The cellular mobile c_bmmunication facilities are planned to be expanded by 857
- thousand line units during the Phase-1, 220 thousand line units during the Phase-2,
72 thousand line units during the Phase-3 and total 646,000 liﬂ_e units.
b) . Paging Facilities

: _Thc paging facilities are pIanhed'to be expandcd by 822 thousand line units during
_the Phase-1, 199 thousand line units during the Phase- 2, 13 thousand line units
~ during the Phase~3 total 1,034 thousand line umts

Investment cost

| Thé investment cost of thi'_s'.expan_sion plan in the Study Area is 91.9 billion Baht during
the Phase-1, 59.1 billion Baht during the Phase-2, 47.2 billion Baht during the Phase-3

13-9



and total 198.2 billion Baht. Table.13.1.2 shows the outline of the expansion plan in the {

Study Aixea.
Table 13.1.2  Outline of the Expansion Plan in the Study Area
Facility Phase-1 Phase-2 | Phase-3 ‘Total
Telephone |Main Telephone - (ling) 2,486,0001 - 1,641,000] 1,139,000 5,266,000
Public Telephone (set) 22,500 25500 26,200 74,200
Ouiside Plant |Pair Cable _ ) :
Facility {(BMA) (primary cable pain)| 4,237,000] 1,813,000 1,120,000 7,170,000
(Provincial) (primary cable pain| 224,000  221,000] 156,000{ 601,000
(total) 4,461,000] 2,034,000{ 1,276,000 7,771,000
Replacement of Pair Cable : e
(BMA) (primary cable pair)] 178,500 95,400] 156,900 430,800
Switching [Local Switch _ N ) {}
Facility BMA (line) 2,601,000{ 1,305,000{ 1,015,000] 4,921,000
Provincial (line) 261,000  113,000{ 122,000] 496,000
(subtotal) | 2,862,000 1,418,000 1,137,000F 5,417,000
Tandem (circuit) 30000 . 300000 13.000] 126,000
Toll Switch (circuit) 19,100 11900 5600 36,600
Replacement (XB switch) ' . '
1) Local (BMAY (line) 2350000 110,000 345,000
(Provinciat) (ine) 10,500 0 o| 10500
{Subtotal) _ 2455000  110000{ 0f 355,500
2) Tandem (circuit) 1,500 4,200} )] 5,700
Replacement (SPC switch) _
' BMA) (tinc) ol 6830000 509,000 1,192,000
(Provincial) (line) 0 272001 . 23,6000 50,800
Transimission | Long Distance (civcuit) 17.000 11,0001~ 4,000F 32,000
Facility Junction (circuit) 138,000 74,000 44,6001 . 256,000 :

' Spur (circui) 19000F  25.000{ . 30,000 74,000 (-\,
Replacement (PCM ) (cir) 34,000 33,000  20,000] 87,000 A
Replacement (Existing Digital) cir) | 56,000 560001  56,000f 168,000

Mobile  |Cellular Mobile *1 (line unt) 857,000] 220,000 72,000} 1,149,000
Services = g - o : . :
Paging !  (lineuwnity ] - 8220000 - 1990001 130008 1,034,000{ .
Investment (billion Baht) 91.9 59.1 472 198.2
Cost o .

*1

The demand figures show the whole Kingdom
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13.2 Quiside Plant Facilities

in the Phase-1, a large amount of local cables will be installed in the local cable net work and
approximately 8% of the total investment cost will be put into replacement of timeworn cables
for improvement of its qualiiy.

132.1 Expansion Plan of Local Cable
1 Expansioﬁ Policies-
The proposed policies for the local cable capaéity e’xpansion are as foilow's;

'a) The proposed number of cable palrs is estnnated on the ba31s of the target number
of connected subscribers, ' '

b) The number o_f leased lmes, test pairs and other lines are estimated at 3% of the
whole connected lines. The percentage of leased lines is about 1% in the Study
Area at the end of 1990.

¢) The cable pair_sla‘ck margin rate is estimated at 30% for the whole primary cable
pairs. In other word, the portion of available pairs is 70% of all primary cable
pairs. | '

d)  Expansion is carried out evenly over Phase-1.

2)  The Number of Primary Cable Pairs o be Installed in Each Phase

The number of primary cable pairs fo be installed in each phase is proposed as shown in
Table 13.2.1. This is estimated by the procedure described in APPENDIX. To make
~ more accurate estimation it must bc; done on the basis of a field survey in each cabinet

arga.
'Iable 13, 2 l Numbcr of anary Cable Pa1rs 10 e Installed in Bach Phase
(Unit: 1,000 pairs, Million Bahl)
Phasel | Phase? Phase3 ‘Total

Volume . | Cot | Volume - P =ot T Volume . | “°' [ Volume Cost”
BMAL 1,086 8,620 394 3,128 C g3 § 2011 1,733 | 13.768
IBMA2 1_,984 8,613 ] 490 2,890 | - 207 : 2,321 1,865 14,824
BMA3 I R 6,960 YT 3,081 C 16 1,876 L_SO(] 11,917
| BMA4 ~UL191 ] 9463 b 54 f 485 330 | 2695 2071 | 16453
{Sub Total) o 4237 33,664 18 13 14,394 1’120 8,503 7170 56,962
[ Nakhom Pathom g3. 1 = 699 108 857 1 83 660 274 2,177
Samut Sakhon . g5 6:75 15 595 |. 43 © 342 203 1,613
Ayutthaya : 56 1 445 38 302 20 238 Cigs | 98S.
(Sub Total) 204 | L0 g1 | LY 156 L0 o1 § 4T
ATotal | 4461 § 35441 2033 | 16149 ‘1,277 1o 7,770 § 61738
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Number of Pairs (x 1,000)
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Figure 13.2.1-1 Number of Primary Cable Pairs to be Installed in Each Phase
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1000000

900000

SO0000

760009 1 EBMAL
o B BMA3
500000

400000 CImMaz
300000 | monaas
200000 Leed | - - A % — it '

0 -

1993 1994 1995 199G 1997 1958 1599 2000 2001 2002 2003 2004 2005 2006 2007

Fiscal Year

Figure 13.2.1-2  Number of Primary Cable Pairs to be Installed in the BMA
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'Figure 132.1-3 Number of Primary Cable Pairs and Number of Subscribers in the BMA
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Figure 13.2.1-4 - Number of Prima}y Cable Pairs and Nurnbcr of Subscribers in thé Surrounding Area

" For Fujture E:{pansions

At the end of 1997 the waltmg apphcants w11I be all connected. At that time, TOT wﬂl
' have finished mstallmg the enormous volume of local cables. The management of the
local cable network wxll be more compllcated as its size increase. Therefore, urgent |
introduction and enlargement of a facﬂlty management system such as COLNETR is
reqmred for effecuve management of future projects. '

: AS for the eons'ti*uCtion 'wbrk,‘--'-.I'()T has been conducti:ng:"time and manpower ensuring -
process tests, becelise'TOT has been using the census method on the process tests, It is
required for smooth and even eonstru_eti'on works that the process tests should employ 2
sampling method or abolished. Because cc')mpletion tests are executed after construction

work is finished.
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One more issue that should be considered is the fix distribution system of the local cable
pairs as mentioned in'Chapter 6. TOT has adopted a a free access type closure on some
parts of the secondary cables, but TOT has recently decided to stop using it because of its
low reliability.

The free access type closurc is an useful article for i mcreasmg ﬂexlblhty of the secondary
cable pairs against fluctuations of the telephone demand. Thcrefore if TOT wishes to
have an economical local cable network and effective operation of the local cable pairs,
necessary research and development of some free access type closures must be statted to
apply free access distribution systems onto the local cable network. A companson
between fix distribution system and free access distribution about ddvantages and
disadvantages is described in APPENDIX.

13.2.2 Installation Plan of Main Telephone Line (Drop Wire)

According to the telephone sales plan described in t'hc section 13.1.1, the number of drop wires

to be installed in each phase is as shown in Table 13.2.2. The estimation proccdurc for the -

drop wire mstallatson cost is described in APPENDIX.

Table 13.2.2  Number of Drop Wires to be Ir_ls[alléd in Each Phase
(Unit: ‘1,000. 'droﬁ ﬁires,_Millien Baht)

Phasel " Phasc2 Phasc3. Total
Volume Cost Valume Cost Volume Cost . Volume Cost
BMAL 512 307] 332 200] 249 | 150] 1,004 656
BMA2 655 393 396 238 269 162 1,320 792
BMA3 499 299 322 193 215 129 1036 | . 622
BMA4 " 705 423 449 1 269 307 184 1461 877
swTom | 2371 1 tazsl usoo ! ool 1041 | e 4911 | 2907
Nakhom Pathom 91 29 76 1 a5 65 39| 190 114
Samut Sakhon ) 57 sa|  s61 sl 35l o] s 89
Ayutthaya 32 19 R ) sl asf o ow 55
Sub Total 137 s2| 167 wo] 125 7] 4291 - 25|
Total 2508 1 1505|1666 § 1,000 1165 _699] 5340 1 3.204]

Note:  The above figures include the number of drop wire installation for the public Lelephone expans:on
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iM% 13.2.3  Expansion Plan of Public Telephone Sets

According to the target density of the public telephones proposed in Chapter 9, the number of

public telephones to be expanded in each phase is as shown in Table 13.2.3. The estimation
procedure for the pubiic telephone instaIIation cost is described in APPENDIX.

Table 13 2.3 Number of Public Telephone Scts to be cxpanded in Each Phase
(Unit: Sets, Million Baht)

i Phasel | Phascﬁ' Phase3 Total
Volume Cost Volume Cost Volume Cost Volume Cost
BMAL _ 4,294 390 { 5,134 467 | _ 6,083 553 | 15511 § 1,409
BMA2 5,388 490 6,176 561 6,948 631 | 18512 1 1,682
BMA3 42071 sea | agas | aso | sa78 | aon | 14633 | 1330
e IBMAG ses0 | s13 | 6834l ean | 765 | 95| 20043 | 1830
b ) Sub Tolal 19,539 1,775 23092 I 2,099 26,168 2,378 68,799 6,252
NakhomPahorn} 1103t 100 sml sl il e | 2011 om
SamutSakhon | - 6171 56 | 514 a1 600 ss | 1Bt sy
Ayuithaya_ 1259 1 1i4 990 90 1,102 100 | 3,351 304
Sub Total ' 2,979 i 271 . 2,381 216 2,699 245 8,059 732
Total 2518 1 2046 ) 25473 1 2315} 28867 | 2263 | 76858 1 6,084
13.2.4 Rehabilitation Plan of Local Cable and Wire
The main purpose of rehabilitation of the local cable network is to improve the service quality
such as reduction of the fault rate. There are two major ways to improve the quality of the local
{} cables. .On_e is to replace old or detériorated facilities. The other is to repair them. And to
decrease the fault rate, i_t is necessary that the both ways are vigerously pursued.
The tdrgct of this rehabihtation plan is to accomphsh the fault rate of 13 per month per 1,000
subscnbcrs at thc end of 2()()7 proposed by the Master Plan study by JICA in 1989 '
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Figure 13.2.4-1 Fault Rate and Number of Lines Connected in the BMA
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Figure 13.2.4-2  Fault Rate and Number of Lines Connected in the Surrounding Area

Necessity of Replacement of Local Cable

TOT has been expanding the local cable network to fuifill the telephéne subscriptibh
demand. The number of primary cable pairs will be approximately 2.6 millions at the end
of 1992. However, the local cables are not ina good :c_on_ditioﬁ. _The'avérage'faﬁ_lt Tate
caused by bad cables was 51,5 per 1,000 main tel'cpho'ne stations per month in the BMA
and 74.2 in the provincial areas in 1990. This means that if the rate would not be
improved in the future, the number of faults caused by bad cables would g0 ﬁp to about
17 thousands a month in 1997 in the Study Area. It means not only the increase of the
maintenance cost but also the deterioration of the public trust.

One of the effective causes is surmised decrepitude of local'cables._- TOT has been
carrying out the replacement of the old cables on which faults occurred frequently, but
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distinct decrease of the number of faults could not be find out in any reports. It is a duty
of TOT to provide good telecommunication services. Therefore, deteriorated cables,
which will increase more in the future, must be replaced as a preventive maintenance
work. .

Additional reason for replacing the old cables is the introduction of new services such as

ISDN services. The basic rate service of ISDN is provided with digital iransmission

systems through metallic cable loops. Quality of the local cables is one of the most

important elements to provide it in a good C(SilditiOIz. According to the PROGRESS

REPORT-1 of INVESTIGATION on LOCAL CABLE NETWORK for ISDN, the

number of .paper insulated cables was 40% of all cables in the BMA in 1989 as shown in
“Table 13.2.4-1. And the paper insulated cables are a major cause of burst errors when
~ digital signals are transmitted through metallic loops. Because they are usnally twisted to
be (__:_o_nnéctéd to each other. Hence the connections will become loose as they become
“old. ' '

Therefore, by taking the above matter into account, the Study Team strongly proposes the.
replacement of the existing paper insulated cables. And, to carry it out effectively and

~ economically, it should be performed together with the expansion of local cables.

Table 13.2.4-1 Number of Cables in the BMA in 1989

LT) : LTI&ZASP  [ASP ASP(PEF) AP _ AP-FESF

Area |Line |Pair Line {Pair-" {Line |Pait- .~ |Line |Pair Line {Pair  |Line |Pair
JArea1 | 0 ol 9] 9600f s58]137200{ 25] 91,2001 o} 0f 39{101,100
lareaz b ool ol cob - 0 eni144800] 0O o] 131 8025 109] 264300
1area3] 3] 10000 ol . of 35] 87700 O 0f 51 3,700] 58] 140,100
“lAaread ] 81 35000 0 0] " 46]w0000] 0 0l 61 3600] 541128100

Total 11l 46000 9l 9.600] 1994787001 - 25] 91,200} 24] 15,325 260} 633,600

Note: ~ LTJ and ASP arc paper insulated cablcs, others are plastic insulated cable

2) Réplaccd Number of the Local Cables

The rcp}zic'ed number of the local cables was estimated by the following method.
@) Policy

The paper insu.late.d cables installed 20 years ago must be replaced.
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b)  Presumption of the Constructed Year of the Cables

When these paper msu]ated cables were installed was csnmated by gxamining the
number of local cables connected in each year durmg the tast 18 years,

¢) Replaced Num'bcr_

The replaced niumber of the local cables is shown in Table 13.2.4-2 (details are
shown in APPENDIX). The cost estimation procedure for the replacement of local
cables is described in APPENDIX '

Table 13.2.4-2 Number of Cables to be Replaced in Each Phase
(Unit: Primary Cable Pairs,_ Million Baht)

Phase 1 ' - Phase 2 . Phase3 . - - Totah
Volume Cost Yolume Cost Volume Cost | Volume Cost
BMA 1 68,700 873 | 23100 1 204 | 40,600 st6 | 132400 | 1,683
BMA 2 48,900 622 | 22,800 290 | 54,800 { 697 | 126,500 1 1,609
BMA3 31300 {398 | 18200 231 | 30,000 382 | 79,500 | - 1.011
BMA 4 29,600 376 31,300 398 31,500 . 401 92,400 1,_175‘_
Total 178,500 2,269 | 95400 1,123 | 156,900 1,996 | 430,800 | 5478

d) | Priority for the Replaceme‘nt. of the Paper Insulated Cables.

The replacement should be camed out by the followmg pnonty order if there is not
much difference in thc condltlons on individual cable: :

i)  First prionty _ :  Central business area,

i) Second priofi_ty : Rapldly growing suburban area, -
ii))  Third priority : Industrial area,

iv) Fourth priority : Outer ared.

3) Rehabilitation for Aerial Cables and Drop Wires

There are many issues to be improved on the existing aerial cable fabilities as mentioned
in Chapter 6. The rehabilitatioﬁ of aerial cables and drop wires is the most effective way
to reduce the number of faults. When the rehablhtanon will be performcd the 1mp0rtant
things to be considered are as follows:
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Many cables are installed on one pole, There is not enough space to install new
cables for expansion. Therefore, the number of cables installed on one pole should
be reduced.

- Many aerial cables are not installed on sufficiently high'place on poles. It increases

the probability of cable damages caused by car accidents or constraction machines.
Therefore, the cables should be installed on higher places.

Many temnporary 1;ep'aired closures and damaged ones are found in the local cable
network. They are a cause of the high fault rate. Therefore, those cables should be
irmmediately replaced.

Most of the drop wires were crowded, disheveled and long. Sometimes twisted
splices for repair were found on the drop wires. These are major factors of ihc
faults on the drop wires. Therefore, those drop wires should be replaced with new
ones or changed to cables.

For the Effective Rehabilitation of the Local Cables and Wires

The problems on the local Cfiblcs_are related to many things such as facility pla'nning,'

facility design, quality of méterials, cable assignment for installation, repair method,

budgets for'maiﬁte_nance. Therefore, it is not so simple to eliminate all faults of the local

cables and drop wires without total organizational efforts.

There are three .important things for reduction of the fault rate caused by the local cable

facilitics. First is the improvement of its distribution system. Second is the improvement

of reliability of the materials. Third is the ages of the facilities.

On the existing loéal cable network of TOT, one of the problems to be considered

for improvement of its quality is the distribution system on the secondary cables.
.. The f_ixdis&ibution system does not have enough flexibility to accommodate

demand fluctuations. It is al_s'o a main cause of longer drop wires. In other words,

_the fix distribution system is a cause of many faulty facilities. Therefore,

" introduction of the free access distribution system is required for the secondary

~ cables.

Outside plant facilities are cipo’scd to severe natural ehvi_ron_mcnt such as sun light,
wind, rain fall, temperature, and social environment such as traffic, construction
works, electricity induction. TOT has mainly adopted technologies and materials
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developed by foreign countries. Those technologies and materials are not perfectly
* suited for the Thai environment. Research and development efforts to develop
suitable technologies and materials are needed.

¢)  Replacement of deteriorated facilities as preventive maintenance is the most effective
way to decrease the fault rate. Preventive maintenance has not been established in
the maintenance activities in TOT. It is'not economical to spend-a lot of mdney to
maintain the facilities because the budget for maintenance activity is usually not
enough. It is important for effective réplaccment that the conditions of the facilities
are examined all the time. . Therefore, introduction of a facility management system
such as COLNETR and establishment of an organic maintenance system are
required as soon as possible. ' -

When the above measures are completed, it will be expected that the fault rate will fall
within the target range set by the Master Plan.
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13.3

13.3.

1)

Switching Facilities
1 Ouitline of the Ex_pdnsioh Plan
Principles

The expansion plan is formulated on the basis of objectives and strategies described in
Chapter 9, the demand forecast described in Chapter 8 and the traffic forecast described
in Chapter 10.

a)  The quantity of the facilities to be installed in the sw'itching facility expansion plan
was decided on the basis of the telephone subscriber demand forecast described in
Chapter 8.

b) Design margm period for swnchmg capacity was set at 2 years after the completion
of the pn o;oct

- C) _Tho'XB switch roplaccment plén is formulated on the basis of the switching facility

2)

expansion plan and consists of two phascs (Phase- 1 Phase-2) because of the
: avallablhty of facﬂny room space '

d)  The number of circuits is based on the traffic forecast data in Annox and the
: Erlang -B formula were apphed '

Outline of the Expansion Plan

Switching expansion will be pf_oposcd in order to meet the demand increase as follows:

- The expansion of local swuchmg capacﬂy is proposed to be 2,861 thousand lines

during the Phase—l 1 418 thousand lines during the Phase-2, 1 136 thousand lines
' fdurmg the Phasc—’a‘ and the foral 5,416 thousand lines, -

R 'The expanswn of toll sw1tch1ng capacity is proposed to be 19 thousand circuits durmg

the Phasc 1,12 thousand circuits dunng the Phase- 2 6 thousand circuits dunng the
| Phasc-?s ‘and the total 37 thousand circuits, '

- 'The expansion of tandern sw1tch1ng capacuy is- proposcd to bc 33 thousand circuits

dunng thc Phase-1, 30 thousand circuits during the Phasc-z 13 thouscmd ClI’Clll[S
" during the Phase-3, and the total 126 thousand circuits.

The analbg_ exchanges will be _'proposed to be replaced with Iargei- capacity SPC

exchanges as follows:
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