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Supplement 45 to ITU-T Q-series Recommendations 

Technical Report TRQ.2815: Requirements for interworking BICC/ISUP 
network with originating/destination networks based on Session Initiation 

Protocol and Session Description Protocol 
 

 

 

Summary 
This Supplement to ITU-T Q-Series Recommendations is a technical report on the procedures, 
information flows and information elements needed to interwork Bearer Independent Call Control 
(BICC) peer-to-peer protocol (i.e., ITU-T Rec. Q.1902) and ISDN User Part (ISUP) protocol 
(i.e., ITU-T Recs Q.761-Q.764, Q.73y.x, Q.765.x, Q.769.x), with Session Initiation Protocol (SIP) 
and Session Description Protocol (SDP) at the BICC Interface Serving Node (ISN). The SIP/SDP is 
assumed on a "Network-to-Network Interface" (NNI) between the BICC/ISUP network and a SIP 
network, which is an originating or terminating/destination network. 

 

 

Source 
Supplement 45 to ITU-T Q-series Recommendations was agreed by ITU-T Study Group 11 
(2001-2004) on 12 September 2003. 
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FOREWORD 

The International Telecommunication Union (ITU) is the United Nations specialized agency in the field of 
telecommunications. The ITU Telecommunication Standardization Sector (ITU-T) is a permanent organ of 
ITU. ITU-T is responsible for studying technical, operating and tariff questions and issuing 
Recommendations on them with a view to standardizing telecommunications on a worldwide basis. 

The World Telecommunication Standardization Assembly (WTSA), which meets every four years, 
establishes the topics for study by the ITU-T study groups which, in turn, produce Recommendations on 
these topics. 

The approval of ITU-T Recommendations is covered by the procedure laid down in WTSA Resolution 1. 

In some areas of information technology which fall within ITU-T's purview, the necessary standards are 
prepared on a collaborative basis with ISO and IEC. 

 

 

 

NOTE 

In this publication, the expression "Administration" is used for conciseness to indicate both a 
telecommunication administration and a recognized operating agency. 

Compliance with this publication is voluntary. However, the publication may contain certain mandatory 
provisions (to ensure e.g. interoperability or applicability) and compliance with the publication is achieved 
when all of these mandatory provisions are met.  The words "shall" or some other obligatory language such 
as "must" and the negative equivalents are used to express requirements. The use of such words does not 
suggest that compliance with the publication is required of any party. 

 

 

 

 

INTELLECTUAL PROPERTY RIGHTS 

ITU draws attention to the possibility that the practice or implementation of this publication may involve the 
use of a claimed Intellectual Property Right. ITU takes no position concerning the evidence, validity or 
applicability of claimed Intellectual Property Rights, whether asserted by ITU members or others outside of 
the publication development process. 

As of the date of approval of this publication, ITU had not received notice of intellectual property, protected 
by patents, which may be required to implement this publication. However, implementors are cautioned that 
this may not represent the latest information and are therefore strongly urged to consult the TSB patent 
database. 

 

 

 

  ITU  2004 

All rights reserved. No part of this publication may be reproduced, by any means whatsoever, without the 
prior written permission of ITU. 

Copyright International Telecommunication Union/ITU Telcommunication Sector 
Provided by IHS Markit under license with ITU-T Licensee=/, User=, 

Not for Resale, No reproduction or networking permitted without license from IHS

-
-
`
,
,
`
`
`
,
,
,
,
`
`
`
`
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-

Full document details: ITU-T SERIES Q SUPP 45 2003

http://www.avadocuments.com/doc/itu-t-series-q-supp-45-2003
http://www.avadocuments.com/doc/itu-t-series-q-supp-45-2003


 

  Q series – Supplement 45 (09/2003) iii 

CONTENTS 
 Page 
1 Scope ............................................................................................................................  1 

2 References.....................................................................................................................  2 

3 Abbreviations................................................................................................................  4 

4 Definitions ....................................................................................................................  5 

5 SIP interworking architectures .....................................................................................  5 
5.1 SIP to  BICC [IP or ATM] .............................................................................  5 
5.2 BICC [IP or ATM] to SIP ..............................................................................  6 
5.3 SIP to ISUP.....................................................................................................  6 
5.4 ISUP to SIP.....................................................................................................  6 
5.5 ISUP to SIP-I..................................................................................................  6 
5.6 SIP-I to ISUP..................................................................................................  7 
5.7 BICC to SIP-I .................................................................................................  7 
5.8 SIP-I to BICC .................................................................................................  8 
5.9 Architecture of the interworking function......................................................  8 

6 Capabilities supported at interworking serving node ...................................................  10 
6.1 SIP profiles for interworking between SIP and BICC/ISUP..........................  10 

7 Trust model...................................................................................................................  25 

8 Tones, announcements and switch through..................................................................  26 

 

 

 

 

 

Copyright International Telecommunication Union/ITU Telcommunication Sector 
Provided by IHS Markit under license with ITU-T Licensee=/, User=, 

Not for Resale, No reproduction or networking permitted without license from IHS

-
-
`
,
,
`
`
`
,
,
,
,
`
`
`
`
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-

Full document details: ITU-T SERIES Q SUPP 45 2003

http://www.avadocuments.com/doc/itu-t-series-q-supp-45-2003
http://www.avadocuments.com/doc/itu-t-series-q-supp-45-2003


Copyright International Telecommunication Union/ITU Telcommunication Sector 
Provided by IHS Markit under license with ITU-T Licensee=/, User=, 

Not for Resale, No reproduction or networking permitted without license from IHS

-
-
`
,
,
`
`
`
,
,
,
,
`
`
`
`
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-

Full document details: ITU-T SERIES Q SUPP 45 2003

http://www.avadocuments.com/doc/itu-t-series-q-supp-45-2003
http://www.avadocuments.com/doc/itu-t-series-q-supp-45-2003


 

  Q series – Supplement 45 (09/2003) 1 

Supplement 45 to ITU-T Q-series Recommendations 

Technical Report TRQ.2815: Requirements for interworking BICC/ISUP 
network with originating/destination networks based on Session Initiation 

Protocol and Session Description Protocol 

1 Scope 
This Supplement provides the requirements for specifying the interworking between Bearer 
Independent Call Control (BICC) peer-to-peer protocol (i.e., ITU-T Rec. Q.1902) and ISDN User 
Part (ISUP) protocol (i.e., ITU-T Recs Q.761-Q.764, Q.73y.x, Q.765.x, Q.769.x), with Session 
Initiation Protocol (SIP) as well as Session Description Protocol (SDP) at the BICC Interface 
Serving Node (ISN). The SIP/SDP is assumed on a "Network-to-Network Interface" (NNI) between 
the BICC/ISUP network and a SIP-based network, which is an originating, transit, or a 
terminating/destination network. The interworking should support only services or capabilities 
commonly applicable to both networks.  

The scope of this Supplement is illustrated in Figure 1-1, with an NNI interface between the 
SIP/SIP-I network and the BICC/ISUP network.1 

TRQ.2815_F1-1

NNI

Scope

SIP/SIP-I
IWF

BICC or ISUP
protocol
domain

SIP
protocol
domain

 

Figure 1-1 – Interface reference model 

The following NNI configurations are supported, with various gateway types: 
• SIP to  BICC [IP or ATM]; 
• BICC [IP or ATM] to SIP; 
• SIP to ISUP; 
• ISUP to SIP; 
• ISUP to SIP-I; 
• SIP-I to ISUP; 
• SIP-I to BICC; 
• BICC to SIP-I. 

The IWF is supported in the following exchanges: 
• Originating Exchange; 
• Intermediate National Exchange; 
• Outgoing International Exchange; 
• Intermediate International Exchange; 

____________________ 
1 SIP-I includes the MIME encoding of the ISUP, not BICC. 
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• Incoming International Exchange; 
• Destination Exchange; or 
• Standalone Unit. 
Interworking with access protocols at the UNI is done via a concatenation with ISUP. 

2 References 
[1] ITU-T Recommendations Q.761 to Q.764 (1999) – Specifications of Signalling System 

No. 7 ISDN User Part (ISUP). 
[2] ITU-T Recommendations Q.1902.1 to Q.1902.4 (2001) – Specifications of the Bearer 

Independent Call Control protocol (BICC). 
[3] IETF RFC 3261 (2002), SIP: Session Initiation Protocol. 
[4] IETF RFC 2327 (1998), SDP: Session Description Protocol. 
[5] IETF RFC 3551 (2003), RTP Profile for Audio and Video Conferences with Minimal 

Control. 
[6] IETF RFC 3312 (2002), Integration of Resource Management and SIP for IP Telephony. 

[7] IETF RFC 3325 (2002), Private Extensions to the Session Initiation Protocol (SIP) for 
Asserted Identity within Trusted Networks. 

[8] IETF RFC 2976 (2000), The SIP INFO method. 

[9] IETF RFC 3204 (2001), MIME media types for ISUP and QSIG objects. 

[10] IETF RFC 2046 (1996), Multipurpose Internet Mail Extensions (MIME) Part Two: Media 
Types. 

[11] IETF RFC 3262 (2002), Reliability of Provisional Responses in SIP. 

[12] IETF RFC 3311 (2002), The Session Initiation Protocol UPDATE Method. 

[13] IETF RFC 3578 (2003), Mapping of Integrated Services Digital Network (ISDN) User Part 
(ISUP) Overlap Signalling to the Session Initiation Protocol (SIP). 

[14] IETF RFC 2833 (2000), RTP Payload for DTMF Digits, Telephony Tones and Telephony 
Signals. 

[15] 3GPP – Technical Specification Group Core Network IP Multimedia Call Control Based on 
SIP and SDP, Stage 3 – Revision 5, 3GPP TS 24.229 V5.1.0 (2002-06). 

[16] ITU-T Recommendation Q.733.1 (1992), Stage 3 description for call completion 
supplementary services using Signalling System No. 7: Call waiting (CW). 

[17] ITU-T Recommendation Q.733.2 (1993), Stage 3 description for call completion 
supplementary services using Signalling System No. 7: Call hold (HOLD). 

[18] ITU-T Recommendation Q.733.3 (1997), Stage 3 description for call completion 
supplementary services using Signalling System No. 7: Completion of calls to busy 
subscriber (CCBS). 

[19] ITU-T Recommendation Q.733.4 (1993), Stage 3 description for call completion 
supplementary services using Signalling System No. 7: Terminal portability (TP). 

[20] ITU-T Recommendation Q.733.5 (1999), Stage 3 description for call completion 
supplementary services using Signalling System No. 7: Completion of Calls on No Reply. 
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[21] ITU-T Recommendation Q.731.7 (1997), Stage 3 description for number identification 
supplementary services using Signalling System No. 7: Malicious call identification 
(MCID). 

[22] ITU-T Recommendation Q.732.2-5 (1999), Stage 3 description for call offering 
supplementary services using Signalling System No. 7: Call diversion services: Call 
forwarding busy. 

[23] ITU-T Recommendation Q.732.3 (1993), Stage 3 description for call offering 
supplementary services using Signalling System No. 7: Call forwarding no answer. 

[24] ITU-T Recommendation Q.732.4 (1993), Stage 3 description for call offering 
supplementary services using Signalling System No. 7: Call forwarding unconditional. 

[25] ITU-T Recommendation Q.732.5 (1993), Stage 3 description for call offering 
supplementary services using Signalling System No. 7: Call deflection. 

[26] ITU-T Recommendation Q.732.7 (1996), Stage 3 description for call offering 
supplementary services using Signalling System No. 7: Explicit call transfer. 

[27] ITU-T Recommendation Q.734.1 (1993), Stage 3 description for multiparty supplementary 
services using Signalling System No. 7: Conference calling. 

[28] ITU-T Recommendation Q.734.2 (1996), Stage 3 description for multiparty supplementary 
services using Signalling System No. 7: Three-party service. 

[29] ITU-T Recommendation Q.765 (2000), Signalling system No. 7 – Application transport 
mechanism. 

[30] ITU-T Recommendation Q.765.1 (1998), Signalling system No. 7 – Application transport 
mechanism: Support of VPN applications with PSS1 information flows. 

[31] ITU-T Recommendation Q.765.4 (2000), Signalling system No. 7 – Application transport 
mechanism: Support of the generic addressing and transport protocol. 

[32] ITU-T Recommendation Q.769.1 (1999), Signalling system No. 7 – ISDN user part 
enhancements for the support of number portability. 

[33] ITU-T Recommendation Q.730 (1999), ISDN User Part supplementary services. 

[34] ITU-T Recommendation Q.1902.6 (2001), Bearer Independent Call Control protocol 
(Capability Set 2): Generic signalling procedures for the support of the ISDN user part 
supplementary services and for bearer redirection. 

[35] ITU-T Recommendation Q.731.1 (1996), Stage 3 description for number identification 
supplementary services using Signalling System No. 7: Direct-dialling-in (DDI). 

[36] ITU-T Recommendation Q.731.3 (1993), Stage 3 description for number identification 
supplementary services using Signalling System No. 7: Calling line identification 
presentation (CLIP). 

[37] ITU-T Recommendation Q.731.4 (1993), Stage 3 description for number identification 
supplementary services using Signalling System No. 7: Calling line identification 
restriction (CLIR). 

[38] ITU-T Recommendation Q.731.5 (1993), Stage 3 description for number identification 
supplementary services using Signalling System No. 7: Connected line identification 
presentation (COLP). 

[39] ITU-T Recommendation Q.731.6 (1993), Stage 3 description for number identification 
supplementary services using Signalling System No. 7: Connected line identification 
restriction (COLR). 
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[40] ITU-T Recommendation Q.731.8 (1992), Stage 3 description for number identification 
supplementary services using Signalling System No. 7: Sub-addressing (SUB). 

[41] ITU-T Recommendation Q.735.1 (1993), Stage 3 description for community of interest 
supplementary services using Signalling System No. 7: Closed user group (CUG). 

[42] ITU-T Recommendation Q.735.3 (1993), Stage 3 description for community of interest 
supplementary services using Signalling System No. 7: Multi-level precedence and 
preemption. 

[43] ITU-T Recommendation Q.735.6 (1996), Stage 3 description for community of interest 
supplementary services using Signalling System No. 7: Global virtual network service 
(GVNS). 

[44] ITU-T Recommendation Q.736.1 (1995), Stage 3 description for charging supplementary 
services using Signalling System No. 7: International Telecommunication Charge Card 
(ITCC). 

[45] ITU-T Recommendation Q.736.3 (1995), Stage 3 description for charging supplementary 
services using Signalling System No. 7: Reverse charging (REV). 

[46] ITU-T Recommendation Q.737.1 (1997), Stage 3 description for additional information 
transfer supplementary services using Signalling System No. 7: User-to-user signalling 
(UUS). 

[47] IETF RFC 3264 (2002), An Offer/Answer Model with SDP. 

[48] IETF RFC 3323 (2002), A Privacy Mechanism for the Session Initiation Protocol (SIP). 

3 Abbreviations 
This Supplement uses the following abbreviations: 

ANI  Access Network Interface 

ATM  Asynchronous Transfer Mode 

BCF  Bearer Control Function 

BICC  Bearer Independent Call Control 

GW  Gateway 

IMS  IP Multimedia Subsystem 

IP  Internet Protocol 

ISUP  ISDN User Part 

MIME  Multipurpose Internet Mail Extensions 

NNI  Network-Network Interface 

RFC  Request For Comments 

RTP  Real Time Protocol 

SDP  Session Description Protocol 

SIP  Session Initiation Protocol 

SIP-I  SIP with the MIME encoding of ISUP 

SN  Serving Node 

UNI  User Network Interface 
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4 Definitions 
Definitions for additional terminology used in this interworking Supplement are as follows: 

4.1 incoming or outgoing: This term is used to indicate the direction of a call (not signalling 
information) with respect to a reference point.  

4.2 incoming SIP or BICC/ISUP [Network]: The network, from which the incoming calls are 
received, uses the SIP or BICC/ISUP protocol. Without the term "network", it simply refers to the 
protocol. 

4.3 Incoming Interworking Function (I-IWF): A functional entity which terminates 
incoming calls using SIP and originates outgoing calls using BICC or ISUP protocols. 

4.4 Outgoing Interworking Function (O-IWF): A functional entity which terminates 
incoming calls using BICC or ISUP protocols and originates outgoing calls using the SIP. 

4.5 Adjacent SIP Node (ASN): A SIP node (SIP Proxy) that has established a direct trust 
relation (association) with Incoming or Outgoing IWF entities. A SIP Proxy is defined in 
accordance with RFC 2543. 

4.6 Outgoing SIP or BICC/ISUP [Network]: The network, to which the outgoing calls are 
sent, uses the SIP or BICC/ISUP protocol. Without the term "network", it simply refers to the 
protocol. 

4.7 SIP Pre-condition: Indicates the support of SIP "precondition procedure" as defined in 
draft-ietf-sip-manyfolks-resource.  

4.8 SIP-I: The use of SIP with a message body that encapsulates ISUP information. 

4.9 MIME Type: See RFC 3204 [9]. 

For additional definitions see: ITU-T Rec. Q.1902.2, RFC 3261 and RFC 2327. 

5 SIP interworking architectures 

5.1 SIP to  BICC [IP or ATM] 
Figure 5-1 illustrates a Type 1 Gateway for a SIP to BICC NNI, where SIP IP bearer and BICC IP 
or ATM bearers terminate at the Type 1 Gateway. 

TRQ.2815_F5-1

IP IP, or ATM

BICCSIP
G/W Type 1

NNI

SIP
Proxy

 

Figure 5-1 – SIP to BICC [IP or ATM] NNI, with Type 1 Gateway 

Figure 5-2 illustrates a Type 2 Gateway for a SIP to BICC NNI, where the bearers do not terminate 
at the Type 2 gateway (e.g., CMN). 
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