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(

	This contribution provides input for section 4 of TS 29.235 to specify the interworking between the SIP-I profiles of the 3GPP CS domain and the external SIP-I network.

This document uses the terms IWU, I-IWU, O-IWU and UP-IWU. These terms are introduced by another contribution
Below some explanations are given for the later proposed changes:

Section 4.2.x 

A new section 4.2.x in introduced that defines the special procedures that are needed for the interworking of the SIP-I profiles for calls incoming from the external SIP-I network.

Support for "100Rel". (new section 4.2.x.1)
The IWU always advertises its preference for reliable provisional responses to the 3GPP node except the node makes use of the option not to accept INVITE requests if the external network does not support reliable provisional responses.

Confirmation of reliably send responses shall be done according to the relevant RFC and is therefore not further described.

The Alternative 2 described in TR 29.802 (section 5.2.3.1.2), which does not negotiate support of reliable provisional responses with the succeeding 3GPP node, is not elaborated. The reason is that it implies that UPDATE can’t be used, which limits some capabilities being useful during call establishment. So introduction of this alternative may be discussed by other contributions.

Support for UPDATE method (new section 4.2.x.2)

The IWU always advertises its support of the UPDATE method to the 3GPP node except the node makes use ot the option not to accept INVITE requests if the external network does not support the UPDATE method.

The Alternative 2 described in TR 29.802 (section 5.2.3.2.2), which does not negotiate the support of the UPDATE method with the succeeding 3GPP node if it is not supported at the interface towards the external SIP-I network, is not elaborated. The reason is that it implies that UPDATE can’t be used, which limits some capabilities being useful during call establishment. So introduction of this alternative may be discussed by other contributions.

Support for Preconditions (new section 4.2.x.3)
When the external network wants to make use of preconditions the IWU negotiates its support. When preconditions are not met, the IWU does not hold call establishment but signals at the Nc interface towards the succeeding 3GPP node that preconditions still have to be met. The parameters in the encapsulated ISUP message should be set accordingly.

If the external network does not support preconditions then the IWU assumes that preconditions are met.
Section 4.3.x
A new section 4.3.x in introduced that defines the special procedures that are needed for the interworking of the SIP-I profiles for calls towards the external SIP-I network.

Support for "100Rel". (new section 4.3.x.1)
The IWU (IW-MSC) prefers to use reliable 1xx provisional responses at the interface towards the external network and indicates this within the initial INVITE request. This allows the external network to send reliable 1xx provisional responses back to the IWU, and the IWU acknowledges by initiating a PRACK request.

When the external network does not support reliable provisional responses and therefore sends a 1xx response without tag "100Rel". then, as an option, the IWU accepts this response. When further signalling the response to the preceding 3GPP node the IWU uses reliable provisional responses. Another option is that the IWU strongly requires the support and therefore rejects the call if any 1xx response is sent from the external SIP-I network without tag "100Rel".. 

The Alternative 2 as described in TR 29.802 (section 5.2.3.1.2), which forwards responses without tag "100Rel" is not elaborated. The reason is that no need/benefit for this option has been identified so far. A potential introduction of this alternative may be discussed by other contributions.

Support for UPDATE method (new section 4.3.x.2)

The IWU (IW-MSC) prefers to allow the use of the UPDATE method at the network border.
If the external SIP-I network is not able to receive an UPDATE request then the IWU, as an option, can still support the UPDATE method at the Nc interface towards the previous 3GPP node. For example this allows the originating MSC to perform a codec-renegotiation during an early dialog.

Another option is that the IWU strongly requires the support and therefore rejects the call if the external SIP-I network doesn’t support the UPDATE method.

The Alternative 2 described in TR 29.802 (section 5.2.3.2.2), which does not negotiate the support of the UPDATE method with the preceding 3GPP node if it is not supported at the interface towards the external SIP-I network, is not elaborated. The reason is that it implies that UPDATE can’t be used at the Nc interface, which limits some capabilities being useful during call establishment. So introduction of this alternative may be discussed by other contributions.

Support  for Preconditions (new section 4.3.x.3)
It is sufficient to describe the signalling if the IWU knows that the preceding node’s preconditions are not met. The options for the IWU are either to first resolve the pending preconditions or to indicate to the external SIP-I network that preconditions are yet not met. If in the latter case the external SIP-I network does not support preconditions then the IWU rejects the call.

The Alternative 1 described in TR 29.802 (section 5.2.3.3.2) allows that a call is continued without preconditions if preconditions are not fulfilled but the external SIP-I network does not support preconditions. This option is not elaborated in this document and a potential introduction of this alternative may be discussed by other contributions.
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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.x Special Procedures for Profile Interworking

4.2.x.1 Support of 100 rel

The I-IWU receiving a SIP INVITE with or without tag "100Rel" in the SUPPORTED or the REQUIRED header from the external SIP-I network shall advertise its preference of provisional reliable responses to the succeeding 3GPP node via a SUPPORTED header in the initial SIP INVITE request.
As an option the I-IWU may considers a received SIP INVITE request without "100Rel" as erroneous and rejects the INVITE request with a 421 Extension Required response.
Editor Note:
The option to forward a SIP INVITE request to the succeeding 3GPP node with or without tag "100Rel", if the external network does not support reliable provisional responses, is FFS.
4.2.x.2 Support for UPDATE method

The I-IWU receiving a SIP INVITE with or without the UPDATE method included in the ALLOW header shall advertise its support for the UPDATE method to the succeeding 3GPP node by listing the UPDATE method in the ALLOW header field.
As an option the I-IWU may considers a received SIP INVITE request without listing UPDATE in the ALLOW header field as erroneous and rejects the INVITE request with a 421 Extension Required response.
Editor Note:
The option to forward a SIP INVITE request to the succeeding 3GPP node without indicating support of the UPDATE method, if the external network does not support the UPDTE method, is FFS.
4.2.x.3 Support for Preconditions

An I-IWU receiving a SIP initial INVITE request from the external SIP-I network with the tag "precondition" in the SUPPORTED header or REQUIRE header  shall include a SUPPORTED header with tag "precondition" when sending a provisional 101-199 response and it shall include a respective SDP offer. 

If preconditions are not satisfied the I-IWU shall advertise its preference of precondition via a SUPPORTED header containing the tag “precondition”in the intial SIP INVITE request to the succeeding 3GPP node. The I-IWU shall encapsulate the IAM message into the SIP INVITE request and shall set the Continuity Check Indicator in the Nature of Connection Indicators parameter as defined for Profile C in ITU-T Q.1912.5 [6].
If the I-IWU receives a provisional response reliably from the succeeding 3GPP node with the tag "precondition" then the IWU is allowed to use preconditions.

NOTE:
The support of preconditions is mandated at the Nc interface. Therefore a response without "precondition" can be considered as erroneous if preconditions were not met. 
An I-IWU receiving a SIP-INVITE request from the external SIP-I network without a "preconditions" tag in a REQUIRE or SUPPORTED header shall assume the preconditions have been satisfied within the external SIP-I network. 
NOTE:
The I-IWU, when sending a initial SIP  INVITE request to the succeeding 3GPP node, can either not include the tag "precondition" and exclude appropriate SDP lines, or include the tag "preconditions" and provide an SDP offer indicating that preconditions are met.
4.3
Signalling Interworking of a Call from SIP-I based circuit-switched core network towards the external SIP-I based network
4.3.x Special Procedures for Profile Interworking

4.3.x.1 Support of 100 rel

An O-IWU shall consider an initial SIP INVITE request without the tag "100Rel" in the SUPPORTED header or REQUIRED header received from the preceding 3GPP node as erroneous and shall reject the call accordingly.
An O-IWU sending a SIP INVITE request towards the external SIP-I network shall advertise its preference of provisional reliable responses via a SUPPORTED header containing the tag "100Rel". 

If an O-IWU receives a provisional 101-199 response from the external SIP-I network with a REQUIRE header present with tag "100rel" then it shall include the tag "100Rel" into the REQUIRE header when the O-IWU propagates the response to the preceding 3GPP node.
If an O-IWU receives from the external SIP-I network a provisional 101-199 response without tag "100rel" in the REQUIRE header then the O-IWU shall 
· either includes the tag "100Rel" into the REQUIRE header when it forwards the response to the preceding 3GPP node, 
· or consider the response as erroneous and reject the call accordingly.
Editor Note:
The option to forward the response to the preceding 3GPP node without tag "100Rel", if the external network does not support reliable provisional responses, is FFS.
4.3.x.2 Support for UPDATE method

An O-IWU sending a SIP INVITE towards the external SIP-I network shall advertise its support of the UPDATE method via the ALLOW header listing the UPDATE method.

The O-IWU receiving a response to a SIP INVITE request is allowed to generate the UPDATE method towards the external network if an ALLOW header is present listing the UPDATE method. Otherwise the O-IWU is not allowed to generate UPDATE requests towards the external SIP-I network and one of the following options apply:

· The O-IWU shall return the response to the preceding 3GPP node containing an ALLOW header listing the UPDATE method.
· The O-IWU shall consider the response received from the external network as erroneous and reject the call accordingly.
Editor Note:
The option to forward the response to the preceding 3GPP node without UPDATE in the ALLOW header field, if the external network does not support the UPDATE method, is FFS.
4.3.x.3 Support for Preconditions

When preconditions have not been satisfied, the O-IWU shall use one of the following options:

· The O-IWU shall send a SIP INVITE request to a succeeding external SIP-I network and include the tag "precondition"in the SUPPORTED header. The IWU shall encode preconditions in the SDP offer as specified in IETF RFC 3312 [xx]. The O-IWU shall encapsulate the IAM message into the SIP INVITE request and shall set the Continuity check indicator in the Nature of Connection Indicators parameter as defined for Profile C in ITU-T Q.1912.5 [6].
If the I-IWU receives from the external SIP-I network a provisional 101-199 response without a REQUIRE or SUPPORTED header containing tag "precondition", then O-IWU shall consider the response as erroneous and reject the call accordingly.
Editor’s Note: the option to continue the call without preconditions, if the external network does not support preconditions, is FFS.
· The O-IWU shall resolve the preconditions within the 3GPP network before allowing the call to progress into the external SIP-I network. The initial INVITE request to the external SIP-I network shall not include a "preconditions" tag.
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