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Abstract

This paper presents the measurements and analyses of transmission qualities of the
existing urban and toll public switching telephone network (PSTN) for the purpose of
opening it to data transmission.

In the tests, random noise and impulsive noise occuring on the telephone network are
investigated and bit error rate and block error rate representing the transmission qualities
on the existing telephone network are measured. We recommend the fastest practical
data transmission speed on the network and investigate a possibility of opening the public
switching telephone network (PSIN) to the data transmission based on the above mea-
surements,
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(In case of local telephone network).
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Fig.14. Measuring block diagram for line loss.
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Fig.15. Freq. characteristic curve of inter-office
trunk between Wonhyo and Mia telephone
exchange of Seoul.
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Table 3. Cable loss characteristic of inter-office
trunk between Wonhyo and Mia telephone
exchange (freq. characteristic).

Freq. (KHz)I e R 159
0.3 3.6d4B 3.1 | e 2.8
0.4 3.8 3.7 | e 3.2
0.6 4.6 4.5 | oo 4.5
0.8 5.4 52 | e 6.0
0.0 5.5 54§ o 5.0
1.2 5.4 5.2 | e 5.0
1.4 5.9 5.8 | e 5.7
1.6 6.0 6.0 | o 5.9
1.8 59 6.0 | - 6.5
2.0 6.1 6.5 | - 5.9
2.2 9.0 6.2 | - 5.7
2.4 6.9 6.9 | - 6.4
2.6 6.4 7.0 e 6.5
2.8 8.1 7.2 | e 2.4
3.0 8 2 8.0 8.7
3.2 10. 5 12.2 9.2
3.4 20.2 12.2 e 17.0
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Fig. 16, Testing block diagram using public switching telephone network (PSTN)
for transmission speed 1200 bps and 2400 bps modems.
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Table 4. Transmission quality of urban telephone (Transmission quality of toll telephone ex. network
ex (Seoul). (Seoul~Inchon;).
A (A2
(5] ®E R’ H W fh B [ i Bow E i B BB [
@ 1. Bit Error Rate @ 1. Bit Error Rate
c'r: at 1200 bps T at 1200 bps
& | omEHR FSK) £ | eEmHK FSK)
------- A18 =3 — 9:10— 9:25 | BARIAH “M* A5 23 3.3x10° | 9:10- 9:25
#2238 ~ 2,9x10° | 9:30— 9:45 N T 3.8X10° | 9:30— %:45
A3e - 4.4x107° | 9:50-10:05 438 o« 6.2x10° | 9:50—10:05
A4 - 6.5x10°% | 10:15-10:30 * 4ms) g |g M3l - — 10:15-10:30 | Carrier
A58 68210 | 10:35-10:50 | ¥ " A58~ 9.7x10°° [ 10:35-10:50 | loss (8
H63F ~ 6.9x10% [ 10:00~11:15| *| A6l - 9.4X10°° | 11,00-11:15 | i miss)
______ A7 5.5%107 | 11:20~11:35 *24T A7 8 8.7x107° | 11:20—11:35
CEE I boxi0* | 1as—1z05 | 4T A8 8 9.0x107* | 11:45-12:05
é A98 » 3.8%10° | 12:10-12:25 A9l 9.4%10° | 12:10-12:25
& #4108~ 4.1x10° | 12:30—12:45 A0 8.4x107¢ 112:30-12:45
E & M@ 6.9x107° | 11:00—11:15 Bl | kOB 9.7%x10°* | 10:35--10:50
@ 2. Bit Error Rate - | 2. Bit Error Rate
;'Ig at 2400 bps T w200 b
& | mEnK DPSK) 52 | A1 DPSK) | ;
““““ "TEEY 3.8X10°% | 13:10-13:25 | *[ymo)’ e A 18] Ay 5.6XI07 | 13:00-13:25
PR 40x10° | 1330~ 1345 | *| 5% 423 - 5.0X10° | 13:30-- 13:45
H338 » 4.3%107 | 13:50—13:05 | *i M2 | A33 - B 7X107° | 13:50—13:05
A4s — 14:15-14:30 | Carrier loss QI8 A4s - 6.9%107° | 14:15-14:30
A58 7.6x10°° | 14:35- 14:50 A58 o 6.4X10° | 14:35- 14:50
A 63~ 81X10°* | 15:00-15:15 l A6 s o 9.6X10° | 15:00- 15:15
%' 4738 » 7.8%107° | 15:20—15:35 473 » 8.7x16* | 15:20—15:35
@ A5 7.4X107 | 15:4516:00 A8 » 9.4x107° | 15:45-16:00
é 493 » 6.1x10°* | 16:10~16:25 A9 » 9.7x10° | 16:10—16:25
& A108) - 8.0X10°* | 16:30—16:45 A8 9.0x10°* | 16:30—16:45
g B M 8.1x10°° | 10:35—10:50 E OE 9.6x107 | 15:00—15:15
a3 140l wHE BHEBE dlold BREMEME a28l169] MiEels] F 49 o HAEHE HEES

M= 2el169k Aot 23160 oA WiHbE HEAK QAolch 1[EE 10 bit-F HHiste] ¥ @Hel vjE
Y THREER MTEERMe AkEmE s o ofle] 7} BEsldertE Wi Aol & MEalM+
21173 7o}, 1200 bps % 2400 bps modem.2 2 HAIF &Y+l bit
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Fig.17. Measuring connection diagram for data transmission quality between
telephone exchange Wonhyo and Mia (urban network).
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Table 5. Transmission quality of urban telephone

exchange (Seoul).

(Transmission quality of toll telephone ex. network

(Seoul~Inchon)).

(M39) (M49)

Efd W E H B W E B RS % % Ef W ®AH B E @ ilnd:sin| % =
@ Block error rate @ Block error rate
| at 1200 bps c|n at 1200 bps
£ | ommnk FsK) & | mEmAR FsK)

»«-ﬁf’-—-(l) WECO (63 bits) 2 (1) WECO(63 bits)

A1 24 0.3%107* [ 9:10— 9:15 * A3 24 0.7X10" | 9:15~ 9:20
(=3%10%) (=7x10"%)
A28 o~ 0X107 | 9:20— 9:35 A28 ~ 0.2X107" | 9:25— 9:30
A38 0X107 | 9:30— 9:45 #4338 # 0.4x107 | 9:35— 9:40
A4 0.1x107 | 9:40— 9:55 Ags - L5X107 | 9:45— 9:50
A58~ 0.5%107 | 9:50— 9:55 olml A5 - 1.0X107 | 9:55—10:00
(2) CCITT (511bits) 3 ; {2) CCITT (511bits)
Alg 24 0.5X107 | 10:10—10:25 FIF ALY 2y L8x107* | 10:10—10:25
A2 - 0.4X107 | 10:30-10:45 g1 w2y - 2.0%10° | 10:30—10:45
A38 ~ 0.7Xx107 | 10:50—11:05 = A3 3.9%X107* | 10:50—11:05
A4z - 0.2x107" | 11:15-11:30 43 - 3.2x10 | 11:10—11:25
A5 0.5%107 | 11:35—11:50 A58 ~ 41X107% | 11:30~11:45
(3) ICC (2047 bits) {3) 1CC (2047 bits)

"’ A3 24 00x10° | 12:00—12:15 | A3 =4 7.0x107 | 12:00-12:15
| A28~ 2.5x10" [12:20-12:35] | b A M2 . 6.0x107 | 12:20~12:35
§ A38 - 2.8X107 | 12:40-12:55 § 4338 8.9%107 | 12:40—12:55

sl o~ 2.0X107" | 13:00-13:15 8 A48~ 9.1%10 | 13:00~13:15
#538 » L7X107" | 13:20—13:35 v A58~ 9.6x10* | 13:00—13:35

error rates T Aold BE wis} ol 4 Mt
CCITT 9| V. 53 #4ifl 107° (%1 8W) o} g o
Ll (=% 1, T4 EFM 6.9<107°%, 8.1 X
105 9.7x10°° % 9.6x107°2t5 CCITTS 107° 2
o Y5 ebA REF ) 5 chebm ok (F4 9 M

-

WES B E olg] dlele REBA sife 9> WfH

oln], FHfi7} obd). CCITT Recom. V. 530l #h%
g oelle] allel® o] PRAE 1200 bauds o (HXEE o
i, ANRACHIE A 4= max. bit error rate = 10°°
olth, 3E 4 2] bit error rate f FH(f= 1200 bps

o] B 6.9%107%0| 51, = 2400 bps o} BB 8.1x107°
Eovhebyieh = MlE R 4 ol A Bl 2400 bps



dlole) fgol 4

o} 7o) 1200 bps® Atk 93|2] fEFE Ho) 9l
ol 2718 HlE olle gk B s gl wab = ug
il whel MR sk, AA H—-pliiEelet sl BaE
traffic o] peak gl WFMHIAF (F] 10:00~11:008%34%) ol 4=
1200 bps % 2] bit error rate7} 2400 bps Z ¥ c} =

S HE Vel 4 A (49 x %),
rate & lﬂl%ﬁfﬁﬁ"ﬂ’\ii T ERE Ve 4 o

300 bps =rlloll {kat Hlw-& fFrabx| Hg@lch 300
bps modem-& k& 7} giad ol AL H4ntz]
2] v}zl one line system < "x‘_o}‘: WA ¥ 21200 bps
2l g A ol7le] male] FiEE o] gk,
T8 vetel M ApEsls ZRIE 1200 bps mrlo] 7}
2 gen] dole] HMEMME Ml sted 2ol 1200
bps ®wlo] Jdto g sjof vk o)zlow Biff 2 2t
al Al&elol A dlole] gl KT A olfolx] $%go
2 ol® o} K<l 300 bps L} 600 bpsi= B2 RYE st
2 g Aoz AR A Hel 44 1200 bps
o} 2.8le] o)l w2 2400 bps T HE S & Aok

c}i 3] block error rate o #g

o BRI R 28 EEo Heled 1 %ol 10°

= bit error

e o ""ﬂ'ﬂ

E:d 6. MEh BWiELHAM HXNE
Table 6. Transmission quality of urban telephone

exchange (Seoul).

(M 59
BRI | ®oe R B | BE® | Wemm | W%
@ Block error rate |
| at 2400 bps
£ | mans opsy)
L 1) WECO 63 bis)
413 24 0X107 | 13:20—13:25
A2E - 0.9x107 | 13:30—13:35
A3s o« 0.6X107 | 13:40~13:45
A4 - 0.5x10°" | 13:50—13:55
A58« LIX107 | 14:00—14:05
(2) CCITT (511bits)
AL %4 0.5x107 | 14:15—14:30
A2s o~ 13x10% | 14:35—14:50
A3 - L8x107 | 14:55—15:10
A4s - L0x107 | 15:15-15:30
A58 19x107 | 15:35-15:50
v [31CCEMT bits)
413 =4 50107 | 16:00-16:15
: 423 o« 37X | 16:20-16:35
g A38 4.6X107 | 16:40—16:55
A4s - 4.3X107 | 17:00-17:15
A58 - 5.5%107 | 17:20~17:35

ARABEEMS BHSH7] A3 Mol WRME B K% Y g 23

o

| B2l g ksl ZEe] Balo oleist B4 sl
=7hE e stk 100 Eel B3-S A7 s
WECO¥if2-¢- 308, CCITTHFS 34 308, = ICC
B 159 0] Mgl block error rate 5 @ALH,
B, M W AR RSl 25 9 63
ol ofeiwl T = ol ok

block error rate & &8 2xlol=7} WECO (63 bits),
CCITT (511 bits), ICC(2047 bits)lFo.2 #xo] w
gb ollef allolE s} Mmsked, & HM Rt disksh o
Z S vebda &S $5 9 6ol4 o £ gl
v E ol dle|Ert BFste B o] dolEl: &
Rl NfFstelal B o4 love Z5 W 69 {Hol)
Haldiz e Bt dime] gl Azbsled
2) A RMEGEMES EENEBE (M2~ E-*{’ﬁ!])

dist SHEE# O dleoly] EXAES s 2R
off A gEjH i stoiok dht o= BAZ HEH
AT1gkels AATgEo) 7bhg RIEolmg o 7lod &
2 -Fl AE~fUNmES msEg e dele] XS
Hal v E olg] #lo]Est £ oz deled HEd
A Mo dch 28182 ol JlkRkcE o}

A E~1)IE AN EELEMY BXNE
Transmission quality of toll telephone ex. network

(Seoul~Inchon).

(M6%)
afi ME HH W E fE LR % %
@ Block error rate
é at 2400 bps
8 (¥3% & DPSK)
X |{1) WECO{63 bits)
L 413 24 0.0x10™ | 13:20—13:35
i A28 » 0.6X107 | 13:20—13:35
A38 - 2.4X107 | 13:40—13:45
A4 - 3.2x107 | 13:50-13:55
A58 o« 3.0x107 | 14:00—14:55
8|12} CCITT Gl1bits)
ir g A1l %4 6.4X107" | 14:15—14:30
7lz] Az - 5.9X107 | 14:35—14:50
g\% A3 - 8.7x107 | 14:55-15:10
A48 - 7.8X107 | 15:15-15:30
A58~ 6.3x107 | 15:35—15:50
(3) 1CC (2047 bits)
Ald 54 12,110 | 16:00—16:15
“““ 5 A2 - 18.9x107 | 16:20—16:35
E A38 o~ 20.0x107 | 16:40-16:55
g Mg — | 100-17:15 | BB
A58 » 30.0x107* | 17:20-17:35
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Fig.18. Measuring connection diagram for data transmission quality between

telephone exchange between Seoul~Inchon(toll network).
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