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	This contribution provides input for section 4 of TS 29.235 to specify the interworking between the SIP-I based circuit switched core network and external SIP-I based networks. It covers ‘basic functionality’ for the interworking. Dedicated functionality, as for example needed for the interworking between the SIP-I profiles, is excluded from this document and can be found within another contributions.
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Some call setups may lead into the insertion of user plane devices (e.g. codecs) into the session, which means the IWU has to have the possibility to control media gateways. Therefore the IWU is more than a stateful SIP Proxy as defined in IETF RFC 3261.

Below some explanations are given for the later proposed changes:

Section 4.2.1
It is proposed that the first action for SIP-I messages received from an external SIP-I network is to align the SIP headers and the content of the encapsulated ISUP message. This is needed because the external network may have generated/modified SIP parameters without updating the ISUP parameters. The alignment is defined in the same way as specified in TS 29.164 by referring to ITU-T Q.1912.5.

Section 4.2.2.1 
Having done the alignment for a received SIP IVITE the IWU triggers “today’s” GMSC procedures. This may cause a modification of the ISUP information and of the SIP-I INVITE request before it is sent out. For example the HLR interrogation provides a roaming number which has to be reflected in the Request-URI.
The HLR interrogation needs a complete MSISDN. If the first INVITE does not provide a complete MSISDN, subsequent INVITE messages may be received to get a complete number. Propagation of overlap signalling does not apply. This handling is equivalent to TS 29.164 (6.2.4.1.3.1).
Transcoding / not transcoding impacts the parameters for the encapsulated IAM send to the 3GPP node. The dedicated procedure of mapping SDP parameters in TMR/USI/HLC parameters and the decision on how to continue, as described in TS 29.164 (6.2.4.1.3.2) is not needed.
Section 4.2.2.2 
If the I-IWU receives an initial INVITE request without SDP, it constructs its own SDP, and sends it as an offer to the succeeding 3GPP node. The option defined in 29.164, where the SDP offer can immediatedly be sent back to the external node, is not reused.

Section 4.2.3

Only ‘forwarding’ is needed, because it is assumed that the succeeding 3GPP node has encapsulated the ISUP message in an applicable SIP message.
Section 4.3.1

It is assumed that a SIP-I message received from the preceding 3GPP node has no inconsistency between SIP headers and parameters within the encapsulated ISUP message. Therefore an alignment between SIP headers and the content of the encapsulated ISUP message, as specified for incoming calls, is not specified.
The received ISUP parameters received shall be handled as stated in Q.1912.5, for example incrementing the satellite indicator (7.1.5).

Section 4.3.2

If for example the 3GPP node at the border to the external network is an International Gateway, it may change the called party number, screen the ISUP message parameters etc. So in general the IWU has to pass a potential modified IAM to the external node and has to align the SIP headers with the modified ISUP message.
Transcoding / not transcoding impacts the parameters for the encapsulated IAM send to the external SIP-I node, the handling is the same as specified in TS 29.164 (6.2.4.2.4.2)

Section 4.3.3

Encapsulated ISUP information is handled in the same way as specified in TS 29.164 (6.2.4.2.3)
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4
Interworking between a SIP-I based circuit-switched core network and an external SIP-I based network

4.1
Reference Model

4.2
Signalling Interworking of a Call from the external SIP-I based network towards the SIP-I based circuit-switched core network
4.2.1 
Interworking of SIP-I messages received from external SIP-I network
The I-IWU shall decapsulate the ISUP message from the received SIP message according to the rules for Profile C in ITU-T Q.1912.5 [6].
The resulting ISUP message shall be encapsulated into the SIP message 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]. The I-IWU sends the constructed SIP INVITE request to the succeeding 3GPP node.
4.2.2 
Special Procedures for the reception of intital SIP INVITE requests
4.2.2.1 Receipt of SIP INVITE request 
If the initial SIP-I INVITE request does not provide a complete number, then the I-IWU shall collect all digits required to to identify the called subscriber in subsequent SIP INVITE requests as specified for Profile C in Q.1912.5 [6]. The I-IWU shall not apply the propagation of overlap signaling as described for Profile C in Q.1912.5 [6].

The I-IWU shall trigger GMSC functions after having constructed the ISUP message, as described in 4.2.1 above. The GMSC interrogates the HLR to get a roaming number (MSRN). The Called Party Number in the ISUP IAM message is changed by the GMSC function to the MSRN. The I-IWU shall include the MSRN into the Request-URI as the new target.

4.2.2.1 
Receipt of SIP INVITE requests with SDP

Based on configuration the I-IWU may choose to transcode media. If the I-IWU transcodes, it should set the TMR/USI/HLC parameters according to the codec chosen for the CS Domain. Otherwise it should provide the TMR/USI/HLC parameters as received on the incoming side. 
Editor's note. Yhe setting of TMR/USI/HLC when transcoding is performed is for further study.
4.2.2.2 
Receipt of SIP INVITE request without SDP

An IWU may reject receipt of SIP INVITE requests without SDP offer. Otherwise the rules of section 4.2.2.1 apply with the following deviations:
The I‑IWU shall construct an SDP offer with contents according to local policy, e.g. SDP for a G711 speech call. The IWU may use the TMR and USI parameters of the encapsulated IAM to determine the desired service and construct the SDP offer accordingly. The I-IWU may then send to the succeeding 3GPP node the SIP INVITE request with the constructed SDP offer and encapsulated IAM.
 If reliable provisional responses (see IETF RFC 3262 [yy]) are supported in the external SIP-I network, the I‑IWU may immediately send the SDP offer within a 183 Session Progress message to the preceeding node. When the I-IWU receives the SDP answer then the I‑IWU should send to the succeeding 3GPP node the SIP INVITE request with an encapsulated IAM message. Otherwise, the I-IWU perform in accordance with the paragraph above.
4.2.3 
Interworking of SIP-I messages received from succeeding 3GPP node
Whenever the I‑IWU receives from the succeeding 3GPP node a SIP message with an encapsulated CON, ACM, CPG, ANM, SUS, RES message then the I-IWU sends the SIP message in accordance with rules in accordance with Q.1912.5 [6]) to the external SIP-I network and the encapsulated ISUP message shall not be modified.
Editor’s note: handling of encapsulated ISUP messges within SIP messages which can’t be forwared are FFS.
4.3
Signalling Interworking of a Call from SIP-I based circuit-switched core network towards the external SIP-I based network

4.3.1 
Interworking of SIP-I messages received from preceding 3GPP node

An O-IWU receiving SIP messages with encapsulated ISUP information shall apply any interworking procedures detailed for Profile C in 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 [xx]. 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].
4.3.2 
Special Procedures for the reception of SIP INVITE requests

The O-IWU shall decapsulate the ISUP message. The O-IWU forwards the ISUP information to the “IW-MSC” functions, which may result in a modified ISUP message. 
Based on configuration the O-IWU may choose to transcode media. If the O-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 encapsulated IAM.
The O-IWU shall proceed to encapsulate the ISUP message into the SIP-INVITE request. The request URI shall be aligned with the called party number.
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