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Abstract

The signaling protocol for B-ISDN should support variety of services including point-to-point
single-connection call, point-to-point multi-connection call and point-to-multipoint connection call. An
efficient signaling protocol for point-to-point multi-connection call based on ITU-T Recommendation
Q.298X is presented in this paper. Sequential establishment of mandatory and optional connections and
common routing scheme for synchronization, along with separation of information elements for
establishment of multi-connection call are included in the proposed signaling protocol. Limited network
resources can be used more efficiently by proposed sequential establishment of mandatory and optional
connection for point-to-point multi-connection call which can provide multimedia services. And
common routing can be provided effectively by proposed common routing scheme for connections
requiring synchronization like as video—phone and video—conference.
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USER A O-LEX T-LEX USER B

CO-BI SETUP(M O)

CO-BI SETUP(M O}

CO-BI SETUP(M O)

CONNM Q)

CONN(M 0}

CONNM O)

SETUP(M)

Se;
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SETUP(M)

SETUP(M)

SETUP(O)

SETUPO)

CONNM)

CONN(M)

CONN(M)

CONN(O)

CONN(O)

CONN(D)

O-LEX : originating local exchange
M : mandatory

T-LEX : terminating local exchange
©: optional

a8 1. AR fYsle 3/ 3} 4A
Fig. 1. Sequential establishment of «call and
connection with prenegotiation.
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USER A O-LEX T-LEX USER B

CO-BI SETUP (M O}

CO-BI SETUP (M O}

CO-BI SETUP (M 0)

RELEASE COM

RELEASE COM

RELEASE COM
O-LEX: originating local exchange T-LEX : terminating local exchange
M : mandatory O optional
(a)
USER A O-LEX T-LEX USERB
CO-BI SETUR(M O)
CO-BI SETUP(M 0)
------------------ CO-BI SETUP(M O)
CONN(M 0)
CONNM O} [€--=mmrommmmmeem oo
CONN(M 0)
SETUP(M)
SETUP(M)
s SETUP(M)
9
: SETUP(O)
© SETUP(O)
RELEASE COM(M) <
RELEASE COM(M}
RELEASE COM(M)
CONN(O)
CONN(O)
CONN(O)
RELEASE
RELEASE
RELEASE
RELEASE COM
RELEASECOM _{&~-="--"--=-=========-~1
RELEASE COM

O-LEX : originating local exchange
M : mandatory

T-LEX : terminating local exchange
0 : optional

(b)
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(b) 97 HAAR F 9594 44 AR
Fig. 2. Rejection of mandatory-connection esta-
blishment. (a) Rejection of mandatory-
connection establishment during call setup
procedure. (b) Rejection of mandatory-
connection establishment during connection
setup procedure.
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Fig. 3. Scheme for establishment of common
routing.
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Broadband low layer information
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CO-BI SETUP (M 0)
CONNMO) CONN (M)
CONN (M 0)
SETUP (M)
; SET_UP o) SETUP (M),

CONN (M) CONN (M) CONN (M)

SET_UP ©) _M_, SETUP (0)

CONN(O) CONN (0) CONN (@)
38 4. 84AS R A 44

Fig. 4. Sequential establishment of mandatory and

optional connections.
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(continued)
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Connection .
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713 5. Connection reference 3B 24 3

(1345)

Fig. 5. Format of connection reference informa-
tion element.

USER A O-LEX T-LEX USERB

CO-BI SETUP(1,2,3,4).

CO-BI SETUP(1,2,3.4)

CO-BI SETUP(1,2,3,4)

CONN(1.23.4)

CONN(1,2.3.4)

CONN(1,23.4)

SETUP(J,INDEP,CGR1)

SETUP(1 INDEP,CGR1)

Eryp SETUP(1.INDEP,CGR1)
8oy,
EPC
¥ |
| _SETLP@INDEP.CGRZ) f  gprypis NDEP,CGR2)
'ALL PROCEEDING %, E——
| SETUPW.INDEP.CGRY) |  sETUP(,INDEP,CGR3)
SETUP(3,COMMON,CGR2)
SETUPG.COMMON,CGR3)]

CONN(1)

CONNU) CONN(1)

CONN(2)

CONN@)

;an
el

CONN(4) Oy,

%

CONN)
CONN(4)

CONN)

CONNG) CONN )

CONN(3)

Active State

CALL INFO(5)

CALL INFO(S
) GALL INFO(5)
CONN(S)
CONN(5)
CONN(S)
SETUP(5,COMMON,CGR3)
SETUR(S,COMMON.CG
SETUP(S.COMMON.CGR3)
CONN (5)

CONN(S)

CONN(S)

I8 6. FEAE H4AE A% AsdEA
Fig. 6. Signaling procedure for common routing
establishment.
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USER A O-LEX T-LEX USER B

CO-BI SETUP #
M:1,2 0:34) CO-BI SETUP #

M:12 0:34)

CO-BI SETUP #
(M:1,2 0:3.4)

CONN(M: 1,2 0:34)

CONN(M:1.2 0:3,4)

CONN(M:1,2 0:34)

SETUP *
(1: M, INDEP,CGR1)

" CALL PROCEEDING

SETUP* )

(1.: M, INDEP,CGR1) SETUP*
|—=—"="—"""""  (1:M INDEPCGRI)
CALL PROCEEDING

SETUP + sEToP
(2: M, COMMON, CGR1) +
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CCID CCD CCID

Called party number | | Called party number

Connection reference Connection reference

Comnection ref. (LM)| | (1, M, INDEP, CGR 1) 2, M, COMMON, CGR 1)
AAL parameter ATM traffic descriptor ATM traffic descriptor
B-HLI Connection identifier Connection identifier
B-LLI End-to-end transit delay| | End-to-end transit delay

a3 7. 259 Aol FEAR AR
Fig. 7. Establishment of common
mandatory connections.

route for

Iy 794 9A 13 97 2+ Fpddelw A4
33 97 4% FridAelch WMIE AMERlE "
Zel 97 13} 97 28 Yolddd] 972 39 94 4
2o} wx ARl a8id 972 13 93 24)0]d
P 87ERE Y 93 F shie] (7]
A1 A Do) W dA=c) oF 19 SETUP +
A)Alell F3F=E= connection reference X 842
CGT+ INDEPe¢]x CGRZ 1ok HRAlE A=)




19974 12 EFI2eH

= <4 19 9’ CALL PROCEEDING ©iAIAE
AP 97 28 AAs] 913 SETUP #AAE
A4} ol Ad=le SETUP “lA1R)¢ connec-
tion reference AHHB Q{4 EFEHE CGTE
COMMON®l2. CGRZFE <974 19 CGR#} Z2
& 18 7Hek s 9 19 3L AHERE AR
Huz S ARl F40F vehllE called party
number AKX 847} SETUP wA|R|oll £3k=]#] oo}
= o) 97 29 SETUP wARAE 413 il
=3 w87)E connection reference AHLAE 3
Asle] 97 1o} HAE AR 94 29 =5 A
Aa T} S AMSRe g99edi 1, 271 AAE
%tk CONNECTION wAA|E =% $Alspd
714 3, 45 AAs] §& SETUP #XAE A%
gt 1A 3, 4 ME B71E 87 den
2 7} SETUP wAjA)7} Aol A5} ojuf HF
& Z+ SETUP 94|21 connection reference #
B9 4o EF=Ele= CGT+ INDEP o]x CGRE- 2
<} 3o]ch

V. MEZ2EFo 24 Y 1

Hr

ITU-T SG-11¢ 3/ $4 44 e 3
Q9] Yulg Folr) Hslel AS wate] e} &
24 7 5 AT S98E b 449 F 2
Saidst w1AAe BAG WS B/Ae &4
A guehe AN o) wlldE 9d A
F WS AR} 2SR Bhade] AR 1
A3} ohie} epsle] Gl ¥ride] AAE F
7 37} A 2eue 55k A e
A7) AAE Aol ookt BALE e AL
A5 e A ot e 59 3
F49) 41t M we dhed o] aTTE
geleie] Aol o] S ASRE Al 4
sek mebd 2 EEE oleld AIE Fol7 9
slel Wpadst woldde £ AL A
sk AN AAURlE B5edRTe] B A4
BY Agelt #riAdEe] 4YsT YSAEE F
o shizte AR ¥idAse] A
st S wetd sk Askt s B¢ St
e A ejeiele] Aulest AsE A o A
SEdd 5 444 B4aAn w1aEe) ¢4 44

A
)=

(1347)

Ery
Bl

$£34% S £ 128 7

Bk ITU-T SG 1144 AA" d4d43 o)
AZe] FA AAukirc d7F AAATTe] ok Ft
g e AT 92 4R F IedzEed AR 1A
He 219 @l 2 5 ok

A Hee|oje] Mulzelx F7I7F 8TEE
dAE0] AZ oE AEE dAEE A AF AdA
Zro] AZrict tf2r] wiiell E717t A=) EC:
a4 B2 8FEs 9FE] A A DA
2lo]E #fA3lr] 218l%] connection reference X
849 CGR#e] EE 7= dusle A= 3E
A2 Adxwle] AAEk ITU-T SG 1104 A
Al AR AU §A F Ee 9Ee]
FIE 87 AS olnl AAE 9] CGR3te] &
FE YA ¢koed FiEe dAE TEAHRE A4A
FFA] R 22v AXE 2R TEEE AA
ubllide 7o A& AAE o ZE A= CGR
ol gEEER FA F HEe M2 9Ze] =
£ dAn F5AEE 449 4 gl

A W A odedd el & AAERe dF
AAAEA) EelEe] glend 2zt Al w2t A
BAe Ra|sgeof g}z ITU-T SG 112
zh AdRAdatel wet Ax et FelEe] oA ¥
Q29319 WAAES A o A dedd 3 Asdz
of aHiE ARt ZHER o] AHfele 2 4A
Aajel gk Aoyt ohsl IR glv P8
A% aElaa A" dF 59 2% AAsb)
$% CO-BI SETUP wAAle] 37t A4E o g
3 AR Qawat opel dze] MAd o AMEE=
ATM traffic descriptor,
broadband bearer capability, ATM user cell rate
S3 e Aresr £§¢Ec} giEz wd)
ollx] CO-BI SETUP #AA|7} z2ld of & dAA
Aol o gl 97 44 ArRear Ae®o a9
A B wdde ol=dt 4IRS sl s
ASH e AR} 2ol THEE HR8AE 7F AR
Aapel] w2} /474 wiXR]9} 3/d4 HBQAR T
3ok el A o A ofedE & AAA 7
A7 atel] Hogk AH 4w wHr|elx Ae]Hrt

connection identifier,

V.&2 &

E =EdAe ITU-T SG 1164 AA=E g4



8 B-ISDNoj4] A o} 4 vJ&2d94d 38

Az Hrldde] B4 Ay Az 3E4E A
AlZAAE FAsigict ITU-T SG 1104 A"
drada #7197 54 A AsAsexdE o
A AR F ARl $Eoz Qsle] P4 AdA
o] AR=EH 1 37} dAE w7k o Iz 9
F71AAE A3 st ARt AE HE A
A7F AMEE 5 SAEE A1 el B
T FEAZ A AR IME B F Es
Ao ojv] MAH A3} Fr)1E 87 AL 2B
A2 AA AFHA Fshe 490 Q" as)
o £ =Fdlxe ol2ld EAHL nsly) Y34
LAy ¥z A4 AzAxpe)
connection reference AR QAT o]43 A T
T2 A AZAHAE ANBKIE a8n AXE
AsAhzlel do3 3/974 wAA] 2 /972 HrQ

&3

a5 T
AR Az s DedAdEe] vF A=
KRSl AN B5dAE F ol shias

AEEE FrpdAEe] AAHA ¢dx 37} siARch
aER I5Ad yoldde] A 44 szt
ol dedAe] A wgsEE 2] Yu)rt 2o
ot 283 AXE FEAER AR Az E
7o) dAE w ®E 72| connection reference
A 240 CGRatel ¥t a2lmg d7e] Ae
AREE At oel BAl B ddo] JieE
A= 7 875 9480 EEAEE A
He AHE /e 4 o A o5dd 3 A543
dAe & AdAAxe} 97 AAAA) Belse] gle
B2 7} AsAld] wel AdEls dAze) a0 2
Pue ARAAE 3/94 AR} 3/94 AHEe
42 TEIYE 22lEE alede A o A o
472 2 AAA Z4 AR "ed AR et
AEe FHS o

2 =dA zEE A o H o5dd 3 d4Ae
A AsZ2 eZL @A) A8 F4e) Q208X A=
ZEEY @I o o0t FFF Aoz diEHE
s A3l g9 39 S 2 AAd dEvite
3 AH2E 3 AEE EE 5 QS Aok
a2 ifr’""ﬂ/ﬂ AR AZAxpe] o A=k
d E4o] FF AL AP ok} Aoz Aad
o}

=3
T

[11]

[2]

[31]

[4]

[5]

(6]

(7]

(8]

(9]

f10]

[111]

(1348)

ZEE

717+, “B-ISDN & Aol =2 eZ” )33t
3}#], vol. 22, pp. 658-670, 1995. 6.

ITU-T Draft Recommendation Q.298X,
"B-ISDN
layer 3 specification for point-to—point

DSS2 user network interface

multiconnection call control,” Geneva, Sept.
1994,

ITU-T Recommendation Q.2931, "B-ISDN
DSS2 user network interface layer 3
specification for basic call/connection
control,” Geneva, Sept. 1994.

ITU-T Contribution D.1597-2/11, "Multi-
connection call setup delay for NNL”
Geneva, Apr. 1995.

ITU-T Contribution D.1621-2/11,
approach to multiconnection for
step-1,” Geneva, Apr. 1995.

ITU-T Draft Recommendation Q.298X,
"Point-to-point multiconnection
control,” Miyazaki, Feb. 1996.
ITU-T Contribution R27, "Separation of
call establishment and connection esta-
blishment,” Geneva, Apr. 1995.

ITU-T Contribution D.1577-2/11, "Call
without connection,” Geneva, Apr. 1995.
ITU-T Contribution R50, "Multiconnec-
tion(Draft Q.298X): Principles of call and
connection establishment with pre-nego-
tiation,” Rome, Oct. 1995.

ITU-T Recommendation Q.2764, "B-ISDN
User Part - basic
Geneva, Sept. 1994,
ITU-T Recommendation Q.2932, "Generic
functional protocol for the support of
supplementary services,” Sept.
1994,

IIAn
Cs2

call

call procedures,”

Geneva,



197% 12 TEFIHEH

gt Fds Axpbgest (4
AD. 1995, 3.~&z} : ABstE
FodE AAEEE ().
HA]Ro} : B-ISDN Signaling,
Mobile

Communication

Digital

Communications

Systems,

% EREGR % 325 AR % 5% 2
A AR A - 912

SkH. H 2
o Sl

==
T

(1349)

B3UE SE FI2R

S I |
= & =(EgR) ¥ B B(E&R)
1993, 2. @ ZEdstw IR 1995 2. ¢ ARoEtE FoiE Axksss) (4D,
At (3. 1995, 2. ¢ 7 1997. 2. AEOEy T AzxpEsst (HAD.

1997. 3.~&A : LG Az} §41717] OBU §4717]
74 FAEoE ¢ B-ISDN Signaling, Digital

Communication Systems



