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Abstract

This paper focuses on the necessities of interworking, and derivation of the requirements of
interworking system for interworking between 64 Kbps based N-ISDN(Narrowband ISDN) and
B-ISDN(Broadband ISDN). Furthermore, the design and the implementation of IWF(Interworking
Function) are presented. We analyze two ISDN signalling systems, and propose the architecture of
interworking system. And then we make the basic call procedure model between N-ISDN and
B-ISDN, and verify the dynamic behaviors through the reachability tree of Petri Net. IWF is designed
and implemented for transforming the differences between the two signalling systems. The operational
confirmity of the implemented program was confirmed by the local test method. The performance of
IWF was evaluated through the simulation language SLAM-IL. As the result of evaluation shows, we
confirm that the processing delay is maintained within 3 ms under the utilization 0.9.
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Fig. 11. Protocol modelling for NNI call set-up

procedure in the case of call set-up
request from N-ISDN.
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o) el w2} IMCF2] $0l7)%5<] oja) g A2
7} o]5oialck

B 2. mzeg z9geqel 2 4 4ol
Table 2. State description for protocol mo-
delling.
A(ETS APk A
4 o N’Isgfj”g' B-ISDNeIA12]
N _—’L; ; . 3AA Q74 A
MO P1, P17 Pl, P17
Ml Pl, P7, P17 P1, P7, P17
M2 2, P18 P2, P18
M3 P2, P8, P18 P2, P8, P18
M4 P2, 19, P18 P2, P9, P18
Mb P3, P10, P18 P3, P10, PI&
Mb m, P19 P3, P19
M7 I3, P11, P18 P3, P11, P18
M8 P3, P12, P19 P3, P12, P19
MY P4, P2 P4, P2
MI0 P4, P13, P20 P4, P13, P20
Ml1 P4, P14, P20 P4, P14, P20
MI12 5, P2, P5, P21,
Mi13 5, P15, P21 PS5, P15, 121
Ml4 bPe, P22 P6, P22
Mi5 P6, P16, P2 s, PVIG, P22

4 Z2 27 BCPYl 49, BCP MC(B-ISUP
Call Process Message Checker)?} BCP_msg_
chk() gl ofsl] o] wlAA)E 7153k iy Hlol &
<4 393l % BNC(BCP to NCP message Chec-
ker)”} Param_map() &=l 23 sl w3 glo]
=& egict Z 2 A2t
NCP<] 7% NCPMC(N-ISUP Call Process Me-
ssage Checker)”} NCP_msg_chk() gFrell 23] o]
A2E At v elelEd 9’ F NBC
(NCP to BCP message Checker) 7} Param_map()
T8 &3] WA ghc}). =g
XA 8] M| EEEe 1% 1494 7‘4

TEE 8l AErlse AA A )] C++F
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olgaledw 7ol wES 2 sgAle Ads 99l
FE PSR A4 eaFe By Aeld Fos
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Fig. 12. Reachability Tree for Call
Application Process.

Control

a8l 13, 4% 7|5 HIWER)2] /W F32
Fig. 13. Software Architecture for IWF.

e =

T2 14, IWFHA2) o|Ax] #&] A SDL
Fig. 14.SDL of Message control procedure in
[WF.
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T4 2 AR oJulE vepdich wAR] Eelae @A
A AR el el Al APz w|AA]E
A Z2A2 APHALE, Al AMEREE wAA]9] E
2| LA~ A identifier)E vERICH

p:d 3. 044 ZAAEe] A (B-ISDNel
Aol & AR 87 wAA)

Table 3. Example of configuration of me-
ssage check table(B_SETUP_req).

B-SETUP_req
para_id man/op mapping | mapping
t info msg
AAL_PARA 0 N NULL
ATM_CRATE M N NULL
B_BEAR_
CAPA M N NULL
B_LOW_
INFO 0 N NULL
B_HIGH_INFO O N NULL
CPN M C CPN
CEI O N NULL
ECI O C NCI
LN O N NULL
MTD O N NULL
. ACCESS_
NHLC e) C A
ACCESS_
e © ¢ TRAN
NICI ) C -
OTD 0 N NULL
OIPC O N NULL
ACCESS
¥ —
" © ¢ TRAN
PCD M N NULL
SIN O N NULL
TNS O c NS

¥ ref> O Optional N: Notcarried
M: Mandatory C: Carried

Subfunction fielde 4 Z2A Aol d=|ejo}
g My wge] AlEzE Jehllug pAlZold w4
218 Z&Hor Fulg 4 ok Primitive type

(1999)
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o] w|Ajzle] £F-E EA)3L3, Signalling IDentifier
= Wl AA-es wARE ks ARE

dHez Al = AEe T Ao $
wi"ﬂ*"ﬂ*i AdEE AR2A wAAY AR A
2 H3 3 715 skl Aok el
AL wAA e FpAog EiEejol & AR
2A 5 A4A 87 AR A, 2late] Fa Aw
879 dH9E, A7 B4 Sl ozt Hwo) sepe
of Eghs]o] A}

i

i
T

&
9
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Message Header

Sender Identifier oAl X} S5
(S8HE)
Receiver |dentifier (5 octets)

Subfunction Field

Primitive Type

AE QIAEA

Y444 (1 octet)

Routing Information gted e
(OPC,DPC,SLS) y (1 octet)

Parameter Length

Signalling Identifier

Parameters ojetols g2
(Para_id, Length, data) (241 octets)
(Max : 240 octets)

23 15. IWFZ Hg=+e wAA] 4
Fig. 15. Message format that has transferred to
IWF.
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Fig. 16. Local Test Method of IWF.

2. 7R A% rleel s 9ot

AR 7 HaE Z2 el [WFoZ Zuhse]
Distrib_Primit() §47t &5 AXo2 e o] v
AlZ7H IWFHS 25 AHelE oo ofA] HlAE =
2aaleg JdARE Send MSGO) 5o 3547
A A7 F AARAZRE 7F v AR et E23sle]) it
A7k Axksisdetl o] Ax IWFe| Aadeel
=egls wie] Hat Al A2 = 0.4 msecdl A
22 vepgr}

EFE Azl Moot AMH i, 8
el me} Aol w2 Aozt e 4§ 9l
71545 shte] ZaArg Fasht opw &)
9| R sl mEt s Z Aelr) 9lE
AT B Aol A 371 g 2 shie)
2H2E T A9 223 SUN SPARC20¢49]
2] A7k 71522 HE AlEH0 Al qlejel SLAM

I olgstel AF Ve 2P, olF ¥

ke

W4 L o e

%

RS

[
A
3

a:

(2000)

MIHE St

Foeay AA Az"e) LAl o) =HEE 3
c}. 7} A3 utilizationo] 094 Al 7 =)
0] 3 - 4 msAERE RS et 1=y &
Wk BHCAS] gk Alzdle] opdelal AAl o]xr}
A - atilzatione] 879k & o, dF 75y
A= Ao FAR mRE Ay Agukg fabslng
Hee] AgAagle] ofd ot wEkAsEdel B3t
Fo] 3 % 9g AR =t

Message's Number in Queue

0.5 0.533 0.5710.667 0.714 0.7410.769 0.833 0.87 0.909 0.93 0.9520.97¢
Uiizaton(p)

Delay time (ms)
N

0.5 0.533 0.571 0.667 0.714 0.7410.769 0.833 0.87 0.909 0.93 0.952 0.976

Usization| p)
{(b)
a7 17. A5 A% 2 A%
(a) Utilization®} 3 Queue Size9}] A
(b) Utilization®} ¥+ w|A|#] 2] A)7}}e)
A
Fig. 17. The Result of Performance Evaluation of
IWF.

(a) Association of Utilization and mean
queue size (b) Association of Utilization
and mean mesage-processing delay
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