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ABSTRACT

We design the portable tester for basic rate access of N-ISDN S/T user-network that has the testing items as following; measur-
ing the voltage of feeding power, measuring the positive(+) pulse level and the pulse unbalance of received signal, testing the data-
link establishment and the network connection. The designed tester basically operate to ISDN digital telephone that can select call-
control mode either enbolc or overlap.

The designed tester measure the voltage of feeding power by an linear statistical algorithm that use a data samples within a cal-
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culated confidence interval. In measuring the signal level, in the first place to detect a transient component of received signal from

positive(+) pulse to negative(-), and then to measure the pulse unbalance and the level of positive(+) pulse for comparing the out-

put pulse mask in CCITT 1.430. Automatic TEI assignment procedures are used to confirm an operation of the data link. And pro-

cedures for circuit-switched calls of incoming or outgoing are used to test the network connection for enbloc and overlap mode.

Also, this paper present the results of computer simulation tor researched algorithm of the Layer 1 and confirm the possibility of

practical use through an experiments with N-ISDN networks.
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variance
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Fig. 17. The signal unbalance for DC offset and thresh-
old level
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a3 A (+) 2 g8 &4 dF A8l Ade
I 189 FolHem 0.645~0.844Vel HAZ A
o0 Fge FAtd o Wzte AW DC o
Aol ddtd 24 Hx HEe FHoR v, BY
e A7 F(+) W gl FHe ¥ BHE)
3t FE ¥akol 0.0289V29] thate Al BHIHY
Z23E 29 199 vetdlen a9 19944 B (+) g2
= 0.291~0.877V ¥He=2 A=A £9 #Hwo|
0.17V ol4doMe DC XA A¥Hoz waA
A(+) & wido] 3 HE ¢+ Ao

O 18, DC 224 3 3o Patel e 3 B2 Y
Fig. 18, The positive pulse level for DC offset and noise
variance

topaarcel 7

3% 19, DC 224 3 29 #do tid A Hx g
Fig. 19. The positive pulse level for DC offset and
threshold level
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3. 4 #o

AYE AT A2 E =8 HA AT AE
71§ CPU did MICE-IIs 8052 ICEdl d7Zstn
ISDN& NTEZe 249 SNT-QE& AH83td A5
o A¥718t NTE® 2m deol9 64 AolEx 943
i, AF "L 0~30V Mol ED330 DC #3¢
712 FFagen, 23 deole A 2 AYre] 2
& BUH A A7 V.24 H3E ZEM
IBM PC/AT 3869 33 XEE dZ3x AFe e
A AzZEdOE AP A

7t §AEE 5% 44

FHHE4E NTES Fd44E 2zt DC A3
#7189 A4S A7beted 4¥E 2RE 28 2094 2
d 224 vebdien. HFH AlEdHolHNM AR X
2oy azs ANz AdYstd YA A}
FouI re 95%, BERF M2 4 4 volg A
v 204870, @3 k=0.22 ¥ Aol

a9 209 39 218 AUED 20V oY FHAY
dM 10% °lae] eatz Z@Hgew dHALge]
£ delle FEo A7 Gl FWFLE A7 B
Fold Mg VHIY sl d™d A 4 7
Asted ME A5 No| ZolAm 1Al Fristd
AE AF Nol F7ietd 4 2x7t 0% 7HgA #&
4 & vk 2HBE AN AR EFE] s &
A At HY 2 & 2XE AR o AE A+ N
o dg AT pE AFde Aol Aty J4F

Error
<
w
»
H
\
I
v : T
w
[~]
Varionze

A R T g R
Il 10 20 30 40 50 5C
input Voltage

0% 20, YAl e 339 oA ¢ g
Fig 20. The measured error and variance for input voltage
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Fig. 21. The variance and N for input voltage

FA=E ggAge] Aol dg AN 33
Aol g Fote 2@ 2290 Folgon U W
A¥He 4L Jehla g, & 12 NTE 249
SNT-Q9 FAAYE 33 Z#h= AFE 24979
S/T 98lA DC AYAR &3¢ FHALL 38V
o B 1§ Bd 3% o3t HFHeR ¢ 3.5%2
DC AYFF7IZ & 499 vl&e Z3E vehdnt

Measured Voitage
s
[]

0 10 23 3 40 50 50
'nput Voltoge

a8 22, 4EASk B AP
Fig. 22 The Measured Voltage for input

U AE 2y 49

A% 23 AR Agrle A% 18 843 AA
NTEZ %8 45 INFO AE& A&dd 433
oy 1 Zd3e I8 2394 28 259 FoFh. ¥
23 #A8 Az g vizd AR g FHHd
€ 0~1.152V H3A71EA H2 29 EL) 2 A
(+) 92 H9(FA)E 23T Aoz £y

E 1. NTE 33 /¥ 3%
Table 1. The result of test for NTE feeding power

A qa agg CRigs N o’ 22H%)
1 37.11 16.35 47.80 1273 101.08 2.4
2 36.48 13.21 49.05 1122 135.02 4.0
3 37.11 15.72 48.43 1167 107.16 2.4
4 37.11 13.84 47.80 1437 117.38 2.4
5 36.48 17.61 47.17 1139 89.42 4.0
6 37.73 16.98 47.17 1350 94.38 0.7
7 37.11 10.06 47.80 1551 149.76 2.4
8 38.86 16.98 51.57 1003 123.23 -1.0
9 35.86 16.35 46.54 1087 93.83 5.7
10 36.48 17.61 47.17 1178 90.73 4.0
11 36.48 19.50 44.65 1400 64.39 4.0
12 35.85 19.50 45.91 908 69.11 5.7
13 36.48 20.75 46.54 1382 65.97 4.0
14 36.48 17.61 47.17 1026 92.62 4.0
15 35.85 18.87 46.54 886 81.59 5.7

Ha 36.73 16.73 47.42 1193 98.41 3.5
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0.254V oldoA 2 BWYL 5% ol&s sz A
(+) B2 #™W2 0.995V oj¢ez F3=on &Y
gelo] 1.074V ol4eld A AT A Eo] glolA
Z7% o] tdETh

2% 249 29 25¢ BHHEL 0.254VE 3tz 10
W ARS Ang Jehd Aoz 29 249 H(+) B2
A8 &% doe 33 B2 AEZS 100% 2 3o 54
@ oy Te H(+) 929 A% Te F(+) "2
g, Te 3(+) 229 # 8¢ Jehfn CCITT
[.430¢] Fo17 NTE #%41%9 29 " vfazs n
eyl At A Aotk 29 2400 HFEHow
BA(r) 29 ARE -4.4%. BF(+) E2 4

90 1.2
80 1 ; :
...... b
701 -
! —
— B - R
560 08 >
i ©
gsolf §
c H 086 @
S o4 —
k] H :
o H @
S %0 dou &
20 {f !
ro.2
10 ? A
T S )
0 0.2 0.4 06 0.8 1 1.2

Threshold Level {V]

a8 23, B9 #de) o 339 9 ¥y 2 AW 29
4

Fig. 23, Measured positive pulse level and signal unbal-
ance for threshold
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100 -

9

34

i
L

Pulse Lavai

IRTE Ay

~150 e g
1 2 3 4 5 6 7 8 9 10
The Number of Test

28 24 33E A () Y2 A%
Fig 24, Measured positive pulse of signal
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132.8%, €€ -93.2%% ZAHUH, H(+) Hx
#llo] CCITT [.430¢1 Folx FA ¥ #4d Hy
A FAEAG. H2 EWY 9 Ag 24 29
258 Aulnd a9 A AgEe Hdol 3.6%2
CCITT 1.4309 5% i3tz 3=}

Unbalance [%]

i i
5 6 7 8 9 10

i 2 3 4
The Number of Test

a3 25 39 Ax E9Y

Fig. 25. Measured signal unbalance
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FUFE L AT 64~719 HAR 64 ¥ ¥ F
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AHAE 3 A E vebdrth
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B 2 %4 Ae] A3
Table 2. The result of state transition
T wenen | evuw 34

0 B (U0) G4 (U0) 4/ (U0)
1 3412HU1) TARUD E&YH(US)
2 SAEAH(UI) | LHASAU2) | EHNUD)
3 F%(U10) TAY(U4) H4871(U8)
4 3= (U0) A% (U10) %010
5 ASLFUL) | AL_FUL)
6. A 87 (U19) B¢ (U0)
7 g/ (U0)

2 =fdME N-ISDN S/T AH&a-%3 9 71E
£% FA&5E AP AT Fuist s d AEnNg A
Aol et =3don HAFH AEHH ¥ I |4
AYE B3 44 S 4Fsdd.

AAR Agrle FOE WIRE 4% g dAg
A ("PHONE" “3#), <X ("PRESET" 4H), EAl
("DISPLAY" e)) 2 A ("TEST 4H) 71%5& 7}
A3 ok dAg AE 715e HAAFTY 54
GEY ¢ 298 =g MY Alge] FHEdm
dz) AFolME AHNE, BiAg 4" € & AojrE
& v g¥stn EA ledMde 338 F33¢ o
AE, % 92 AY A8 F9& ¢ 5 ded AY
e FAML AE P dolet A 4% A5E A
AaA dAstAch % 942 APE g2 A3 red
AHgsld eREA Ha AE dze EA e &
QlalA sglch,

HAAE AN¥7E NTE FHo FAA% ¢ 43 ¥
4E 238 4 o, AL Folx UFzE B
Zate AT o delg 4EE ddste 23
AHgshe 2nEe d7sgen, A% dYe A
E ABA B(+) e B(-) B2 Aoje A
3 AEE A& g2 HYx ¥ CCITT 1.4309)
Fol: NTE $41%9 29 ¥ vrzed viag A%

B(+) 92 A4 E A ¢neFE A7 F
AAL &% dnEL FFHE Aol HE A A
T re 95%. @& M2 4, 99 dolg Ase
204870, z8a k=0.29 vl gAY o
o] HYAH 542 vepdE ¢ 4 dda DC He
FE719 Age AV AYIF A3 20V 013 F
AALAA 10% ol3te] extz &4 EE #©Q g
o 2d SNT-Q9 NTE§ A48t 3323¢€ A%
# Zx 3T 3.5%9 22 &% =HUuY, zyz: A
T HY 2% YndFE UFEH ANEH HFT AY
0.17V o3¢ 7Y #¥o| dsfdy DC 2Z Ao A
gHoz vy F(+) Y& Hdo] W3 & & +
UM 0.254Ve] £ #4& AH8dtd 2d SNT-Q
¢] NTEE 9% 23 HgHez F(+) Y29 A%
< -4.4%, F3(H)YA W 132.8%2 ZA=HUT ¥
2 BHYL HFo] 3.6%= CCITT 1.4308 5% <138t
2 33U, 28y B =8 4y g3e o &
@ Gz FAHUZ] g2 CCITT 1.430914 A
Alste @ d2 Z¥drMe dyge] Hasdin 19
ol A g3og FEHHWE AAFAN AL e
Az &4 gag o] ATl firt.

Hlolel g3 ¥ AYL TEI ¢ A% ¥ FA
& ot 3 9¢E §% MY A# TEIE 64~71
o B2 64 BE 14 FviEin €9 24c. 2E 3
AdF HYE AN Ao HAE Fold 2WY L 4E
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ISDN(Broadband-Integrated Service Digital
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2E 2 Alg7)e dig A7t AsgEojop § Holrh,
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