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1. Introduction

This document introduces text for interworking between 3GPP SIP-I and ISUP.
2. Reason for Change

The 3GPP SIP-I/ISUP interworking clause was not yet completed. This document takes text from 3GPP TS 29.164 and applies it to the 3GPP SIP-I configuration.
3. Conclusions

3GPP SIP-I/ISUP interworking procedures are provided.
4. Proposal

It is proposed to agree the following changes to 3GPP TS 29.235.

* * * First Change * * * *

5
Interworking between a SIP-I based circuit-switched core network and an ISUP based network

5.1
Reference Model
Figure 5.1.1 details the interworking reference model for 3GPP SIP-I and ISUP.
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Figure 5.1.1 3GPP SIP-I / ISUP interworking reference model
5.2
Signalling Interworking of a Call from the ISUP based network towards the SIP-I based circuit-switched core network (I-IWU)
5.2.1
General 
The procedures for Profile C in Clause 7 of ITU-T Q.1912.5 [6] shall be applied with the modifications provided in this Clause.
5.2.2
Sending of ISUP information to adjacent SIP nodes 

The IWU receiving ISUP information shall apply any interworking procedures detailed in Clause 7 of ITU-T Q.1912.5 [6] affecting parameters within the ISUP, and then proceed to encapsulate any ISUP information received (with the exception of the excluded messages detailed in 5.4.3 of ITU-T Q.1912.5 [6]) in a SIP message in a MIME body according to IETF RFC 3204 [19]. SIP Header fields relating to the handling of the ISUP body shall be set as specified in 5.4.1.2 of ITU-T Q.1912.5 [6].

NOTE:
The text in the preceding paragraph has been derived from ITU-T Q.1912.5 [6], Clause 5.4.1.

For a basic call setup, the SIP message used to encapsulate the ISUP message shall be the SIP message that was first triggered to be sent from the IWU as a result of the interworking specified in Clause 7 of ITU-T Q.1912.5 [6]. As an example, this means that an ISUP IAM will be encapsulated within the INVITE message that is sent out from the IWU. For the ISUP messages listed in Table 1 of ITU-T Q.1912.5 [6], the special procedures in Clause 5.4.3 of ITU-T Q.1912.5 [6] are applicable.

NOTE:
The text in the preceding paragraph has been derived from ITU-T Q.1912.5 [6], Clause 5.4.1.3.

5.2.3
Receipt of encapsulated ISUP information within SIP-I

On receipt of a SIP message containing encapsulated ISUP, the IWU shall de‑encapsulate the ISUP message from the SIP message body. The received SIP message shall be mapped to an ISUP message and merged with the de-encapsulated ISUP information according to the rules in in Clause 7 of ITU-T Q.1912.5 [6].

NOTE:
The text in the preceding paragraph has been derived from ITU-T Q.1912.5 [6], Clause 5.4.2.

NOTE: 
These precedence rules have been derived from the following principles, which can also be applied for any ISUP information not covered by the present specification:

1
Where a SIP header mapping to ISUP field(s) is possible (for example the mapping of Request‑URI to Called Party Number), the SIP header is given precedence over the encapsulated ISUP value in the alignment process.  (Conflicts can be caused by a possible service invocation within the SIP network.)

2
De-encapsulated ISUP information overrides ISUP information derived from default values (rather than SIP information).

3
Local ISUP procedures may modify information derived from SIP or default values.

This Note has been derived from text in ITU-T Q.1912.5 [6], Clause 5.4.2
NOTE
There is a certain change against ITU-T Q.1912.5 [6], where the above note is formulated as normative procedures. However, this is very high level and not required if you look at the real interworking procedures later on. Therefore formulating this as a Note makes much more sense. 
5.2.4
Special procedures related to outgoing INVITE 

5.2.4.1
Overlap Signalling 

The IWU does not need to support procedures related to overlap signalling in Clause 7 of ITU-T Q.1912.5 [6].
NOTE:
A G-MSC acting as IWU will collect all digits required to identify the callee and not propagate the overlap signalling further. Therefore, it will not apply procedures in ITU-T Q.1912.5 [6] Clause 7 related to the propagation of overlap signalling.
5.2.4.2
Coding of encapsulated ISUP IAM parameters in outgoing INVITE 

The IWU may choose to transcode media, or attempt to interwork media without transcoding. If the IWU transcodes, it should set the TMR/USI/HLC parameters according to the codec applied in the SIP-I network. Otherwise, it should provide the TMR/USI/HLC parameters as received in the incoming IAM. If the IWU offers several codecs within SDP, it should set the TMR/USI/HLC parameters according to the preferred codec, applying the rules above for this codec.

NOTE:
ITU-T Q.1912.5 [6] does not describe the relationship between TMR/USI/HLC and SDP codec negotiation.
5.3
Signalling Interworking of a Call from SIP-I based circuit-switched core network towards the ISUP based network (O-IWU)
5.3.1
General 
The procedures for Profile C in Clause 6 of ITU-T Q.1912.5 [6] shall be applied with the modifications provided in this Clause.

An IWU receiving SIP messages with encapsulated ISUP information shall apply any interworking procedures detailed for Profile C in ITU-T Q.1912.5 [6] affecting parameters within the ISUP, and then proceed to encapsulate any ISUP information received (with the exception of the excluded messages detailed in 5.4.3 of ITU-T Q.1912.5 [6]) in a SIP message in a MIME body according to IETF RFC 3204 [19]. The selected SIP Header fields relating to the handling of the ISUP body shall be set as specified in ITU-T Q.1912.5 [6].
5.3.2
Interworking of received ISUP messages to SIP messages
The IWU receiving backwards ISUP information shall apply any interworking procedures detailed in Clause 6 of ITU-T Q.1912.5 [6] affecting parameters within the ISUP, and then proceed to encapsulate any ISUP information received (with the exception of the excluded messages detailed in 5.4.3 of ITU-T Q.1912.5 [6]) in a SIP message in a MIME body according to IETF RFC 3204 [19]. The selected SIP Header fields relating to the handling of the ISUP body shall be set as specified in Clause 5.4.1.2 of ITU-T Q.1912.5 [6].
5.3.3
Receipt of encapsulated ISUP information within SIP

On receipt of a SIP message containing encapsulated ISUP, the IWU shall de‑encapsulate the ISUP message from the SIP message body. The received SIP message shall be mapped to an ISUP message and merged with the de-encapsulated ISUP message according to the rules for Profile C in Clause 6 of ITU-T Q.1912.5 [6].

NOTE 1:
These precedence rules have been derived from the following principles, which can also be applied for any ISUP information not covered by the present specification:

1
Where a SIP header mapping to ISUP field(s) is possible (for example the mapping of Request‑URI to Called Party Number), the SIP header is given precedence over the encapsulated ISUP value in the alignment process.  (Conflicts can be caused by a possible service invocation within the external SIP-I network.)

2
De-encapsulated ISUP information overrides ISUP information derived from default values (rather than SIP information).

3
Local ISUP procedures may modify information derived from SIP or default values.

This note has been derived from text in ITU-T Q.1912.5 [6], Clause 5.4.2.

NOTE 2:
There is a certain change against ITU-T Q.1912.5 [6], where the above note is formulated as normative procedures. However, this is very high level and not required if you look at the real interworking procedures later on. Therefore formulating this as a note makes much more sense. 
5.3.4
Special Procedures for the Reception of SIP INVITE request

5.3.4.1
Propagation of overlap signalling toward the 3GPP CS domain

The procedures in Clause 6 of ITU-T Q.1912.5 [6] related to the propagation of overlap signalling across the IWU shall not be applied.
NOTE:
No overlap signalling is used in a 3GPP CS domain.
5.3.4.2
Derivation of TMR, USI and HLC parameters within send IAM message

The IWU may choose to transcode media and shall then set the parameters according to the coding applied within the CS Domain. Otherwise, the IWU shall select a codec for the SIP side termination using SDP offer-answer procedures, IETF RFC 3264 [22], and shall map the SDP information of this codec to the TMR/USI/HLC parameters according to table 2a of 3GPP TS 29.163 [13].  If the information derived from this mapping matches the information in the TMR/USI/HLC parameters in the encapsulated ISUP, the TMR/USI/HLC parameters from the encapsulated ISUP should be used as they may contain additional information. If the information derived from this mapping contradicts the information in the TMR/USI/HLC parameters in the encapsulated ISUP, the TMR/USI/HLC parameters derived by the mapping shall be used.

NOTE:
The procedures in this note are an amendment compared to ITU-T Q.1912.5 [6], which simply states the TMR parameters in encapsulated ISUP shall take precedence, However this is inappropriate if an incompatible codec is selected.
5.4
User Plane Interworking
5.4.1
General 
Figure 5.4.1.1 shows the user plane protocol stacks within the external ISUP network and the 3GPP SIP-I based circuit switched core network.
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Figure 5.4.1.1: User plane interworking
5.5
Example Call flows

The call flow examples in ITU-T Q.1912.5 [6] Appendix III are applicable with the following exceptions for the reasons specified:
III.2.1.1 En bloc, subscriber free indication – flow does not include use of reliable provisional response within the SIP-I network
III.2.1.2 En bloc, early ACM – flow does not include use of reliable provisional response within the SIP-I network
III.2.1.3 En bloc, early media scenario – flow does not include use of reliable provisional response within the SIP-I network
III.2.1.4 En bloc, simple segmentation procedures – flow does not include use of reliable provisional response within the SIP-I network
III.2.1.10 Overlap signaling – 3GPP G-MSC will collect all digits before continuing the call
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