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5.2.3.1
Support for 100rel

5.2.3.1.1
Requirements on Nc Interface
Further to using SCTP to ensure a reliable transport service, IETF RFC 3262 [36] specifies an extension to SIP in order to provide reliable provisional response messages. As support for PRACK's is required for a SIP-I based Nc interface (to support Preconditions, see Clause 5.2.3.3), the support of 100rel as defined by IETF RFC 3262 [36] is mandatory for the 3GPP SIP-I profile on the Nc interface.

The following rules for negotiation support of 100rel shall be followed:

-
A 3GPP node originating a SIP INVITE shall advertise its preference of provisional reliable responses via a SUPPORTED header containing the tag "100Rel".

-
A 3GPP node (e.g. MSC-S) receiving a SIP INVITE will receive a SUPPORTED header containing the tag "100rel" and shall include a REQUIRE header with tag "100rel" and RSeq header field when sending a response in the range 101-199.

-
A 3GPP node receiving a response in the range 101-199 with a REQUIRE header present with tag "100rel" shall generate a PRACK request for this provisional response.
5.2.3.1.2
Requirements for interworking to external SIP-I networks

Some external networks may not include a REQUIRE header or SUPPORTED header containing tag "100rel" in its SIP messages. In Q.1912.5 support of 100rel is optional, however applications of SIP-I in external networks may mandate this support (e.g. NICC ND1017:2006/07 [71]). Three Alternatives exist currently if an external SIP-I network does not support 100rel and need to be decided for 3GPP networks (otherwise Clause 5.2.3.1.1 applies):

The following are several possible options for handling provisional responses.
Alternative 1:

-
A GMSC-S receiving a SIP INVITE request from an external network without a "100rel" tag in a REQUIRE or SUPPORTED header shall not include a REQUIRE header with tag "100rel" when sending a response in the range 101-199 and shall not send provisional responses reliably.

However, the GMSC-S node, if sending a SIP INVITE request to a succeeding 3GPP node on the Nc interface, shall advertise its preference of provisional reliable responses via a SUPPORTED header containing the tag "100Rel" and respond to a provisional response containing the "100rel" tag with a PRACK request, as described in Clause 5.2.3.1.1.

-
An MSC/IWF receiving a response in the range 101-199 without a "100rel" tag in a REQUIRE header shall not generate PRACKs. However the MSC/IWF shall return the response to the preceding node containing tag "100Rel".

Alternative 2:

-
A GMSC-S receiving a SIP INVITE request without a "100rel" tag in a REQUIRE or SUPPORTED header shall not include a REQUIRE header with tag "100rel" when sending a response in the range 101-199 and shall not send provisional responses reliably.


The GMSC-S shall forward the SIP INVITE request as received to the succeeding 3GPP node on Nc interface, i.e. with or without the tag "100Rel".

-
An MSC/IWF receiving a response in the range 101-199 without a "100rel" tag in a REQUIRE header shall forward the response (without tag "100rel") on to the preceding node.

Alternative 3:

-
A GMSC-S receiving a SIP INVITE request without a "100rel" tag in a REQUIRE or SUPPORTED header shall consider the INVITE request as erroneous and reject the INVITE request with a 421 Extension Required response. 

-
An MSC/IWF receiving a response in the range 101-199 with a REQUIRE header present without tag "100rel" shall consider the response as erroneous and reject the call accordingly.
5.2.3.1.3
Comparison of alternatives for interworking to external SIP-I networks

Alternative 1 : 

· Reliable delivery of provisional response ensured on Nc (SCTP transport does not guarantee delivery to the SIP-I application) ; 

· However reliable provisional responses are useful to ensure that provisional responses, especially when carrying SDP, are delivered end-to-end. Forcing the use of provisional responses across only a segment of an end-to-end path has little value as the sender of the reliable response will assume the response was successfully delivered, when in fact it may have been lost across a non-reliable call segment. It would be more reasonable for the sender to know that reliability is not guaranteed end-to-end and proceed by not attempting to exchange SDP until the dialog is confirmed. This may even completely prevent end to end SDP offer/answer exchange in case an SDP offer is received in a 18x response or force to do a mid-call codec renegotiation as illustrated below : 
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Figure 5.2.3.1.3.1: Incoming call from external SIP-I (alternative 1)
· Increases the complexity of the interworking between the two networks, e.g. : 

· For outgoing calls towards external SIP-I network, a new SDP offer may be received in a PRACK message by the MSC/IWF, that may have to be sent within a re-INVITE message towards the external SIP-I network once the dialog is confirmed. 
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Figure 5.2.3.1.3.2: Outgoing call towards external SIP-I (alternative 1)
· For incoming calls from external SIP-I network, the GMSC shall generate by its own the PRACK message acknowledging the provisional responses sent by the terminating 3GPP node.
Alternative 2 : 
· Simple interworking between SIP-I based Nc and external SIP-I ; 
· End to end SDP offer/answer exchange guaranteed.
Alternative 3 : 

· Assumes that 100rel will always be supported and used by the external SIP-I network, even in case where the remote callee does not support 100rel (e.g. in case this is a SIP UA). This can not be a solution if 100rel is not ensured to be supported for all calls, since it does not allow interworking of 3GPP incoming/outgoing call with 100rel not supported.
5.2.3.1.4
Conclusions for interworking to external SIP-I networks

Support of reliable provisional response is highly recommended in external SIP-I network: 

· to ensure reliable delivery of provisional response and corresponding encapsulated ISUP messages, e.g. ACM, CPG.

· to allow support of subsequent SDP offer/answer exchanges during early dialogs, e.g. to update preconditions status or to optimize the codec selection (and transcoder location) prior to the call being answered e.g. upon call forwarding scenarios ;

· to allow support of UPDATE during early dialogs and support of preconditions.
Alternative 3 may thus be used if the external SIP-I network and remote destinations are all known to support reliable provisional response.

Both alternatives 1 and 2 may be used to support interworking with external SIP-I networks or with remote destinations not supporting reliable provisional response.
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