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5.2.3.4
Support for INVITE request without SDP

5.2.3.4.1
Requirements on Nc Interface
A 3GPP node originating a call shall always include SDP with the Supported Codec List in SIP Initial INVITE request to enable initial codec negotiation. A 3GPP intermediate node may send an initial INVITE request without SDP. A 3GPP node may support receipt of an initial INVITE request without SDP ; if so, it shall upon receipt of such INVITE initiate an initial offer and include the media information within the SDP.
NOTE:
Not supporting INVITE request without SDP denies IETF RFC 3261 requirements to support such procedure, ITU-T Q.1912.5 requirements to generate such INVITE for BICC to SIP interworking when the BICC delayed backward bearer establishment procedure is used, and also deviates from MGCF requirements to accept such INVITE (see 3GPP TS 29.163 sub-clause B.2.1.1). This also prevent an intermediate node from triggering an optimal end to end codec negotiation for the purpose to achieve a TrFO configuration and may as a result require multiple rounds of SDP offer/answer exchanges at either side of the intermediate node before achieving a stable codec configuration. 
NOTE:
Sending of INVITE request without SDP shall be done with care since receipt of such INVITE may not be supported by other 3GPP nodes or by some external SIP-I networks.
A 3GPP node may send and shall support receipt of a re-INVITE request without SDP. Upon receipt of such re-INVITE, the 3GPP node shall initiate an offer and include the media information within the SDP.
Sending of an INVITE or re-INVITE without SDP is useful for the purpose of triggering an end-to-end SDP offer/answer exchange from intermediate nodes to achieve TrFO configuration, e.g.:
· upon answer after custom ring-back tone service has been applied ;

· in a delayed call forwarding scenario where an SDP offer/answer exchange had previously completed with the originating side of the forwarding node ; 
· in explicit call transfer scenarios to align the codec between the 2 parties being joined (see call flows of sub-clause 12.1.1) ; 

· to support optional features such as Bearer Redirection.



5.2.3.4.2
Requirements for interworking to external SIP-I networks

Applications of SIP-I in external networks may mandate INVITE with SDP in all cases (e.g. NICC ND1017:2006/07 [71]). Three Alternatives exist currently if an external SIP-I network does signal INVITE without SDP (otherwise Clause 5.2.3.4.1 applies):

The following are several possible options for handling of INVITE request without SDP.
Alternative 1:

-
A GMSC-S, which receives an INVITE without SDP, shall create an own list of Supported Codecs containing all codecs supported by the GMSC-S (and its MGW) and generate an INVITE with its own SDP and send this to the succeeding 3GPP nodes.

Alternative 2:

-
A GMSC-S or MSC/IWF, which receives an INVITE without SDP, shall forward the INVITE to the succeeding node without SDP. A 3GPP Node terminating the SIP-I on Nc shall create an own list of Supported Codecs containing all codecs supported by the 3GPP Node(and its MGW) and generate a response with its own SDP back to the preceding node.

Alternative 3:

-
A GMSC-S receiving a SIP INVITE without SDP shall consider the INVITE as erroneous and reject the call accordingly.

5.2.3.4.3
Comparison of alternatives for interworking to external SIP-I networks

Alternative 1 : 
· prevent an optimal end to end codec negotiation for the purpose to achieve a TrFO configuration, and may result in multiple rounds of SDP offer/answer exchanges at either side of the intermediate node before achieving a stable codec configuration, as illustrated below. May result in a non-TrFO configuration when one may have otherwise been achieved had the terminating node been allowed to make the SDP offer ;
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Figure 5.2.3.4.3.1: INVITE w/o SDP from external SIP-I network (alternative 1)

· In the example above, upon receipt of the SDP answer 1, the GMSC may either include the SDP answer provided by the MSC in the SDP offer 2 it sends to the external node ; or it may include the SDP provided by the MSC but include only the selected codec, not the full offered list. 
In the first case, a full set of codecs are offered to the external SIP-I node. However, the offer/answer exchange between the MSC and GMSC has already concluded with a codec selected. The offer 2 to the external node could result in the external node selecting a different codec. This would result in the GMSC being forced to make a new offer back to the MSC in an attempt to align the codecs. Should the GMSC initiate a new offer back to MSC, this offer must again include the full set of codecs (to allow negotiation of an available codec list). However, if a full set of codecs is offered, there is no guarantee that the MSC will select the same codec as is currently selected between the GMSC and external SIP-I node.  This option can lead to an undesirably inefficient sequence as shown above.
· May even force the need for a mid-call codec negotiation to align the codecs on either side, e.g. if the GMSC inserts an SDP offer and forwards the INVITE towards external SIP-I network not supporting 100rel or UPDATE extensions. 
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Figure 5.2.3.4.3.2: INVITE w/o SDP from external SIP-I network (alternative 1)

· Increases the complexity of the interworking between the two networks and generates extra SIP signaling. 
Alternative 2 : 
· Enables an optimal end to end codec negotiation for the purpose to achieve a TrFO configuration, in a minimum number of SDP offer/answer exchanges;

· Simple interworking.
Alternative 3 : 

· Assumes that INVITE without SDP will never be received in INVITE coming from external SIP-I network or from remote destination. This countradicts with : 

· the option given to 3GPP node to send INVITE request without SDP, 
· IETF RFC 3264 rules authorizing a SIP UA to not include an SDP offer in an INVITE request, 
· ITU-T Q.1912.5 requirement to interwork a BICC IAM to a SIP INVITE without SDP when BICC delayed backward bearer establishment is used.
· MGCF option to send a re-INVITE without SDP (see 3GPP TS 29.163, sub-clause B.2.3.1).
5.2.3.4.4
Conclusions for interworking to external SIP-I networks

Alternatives 1, 2 or 3 may be used as an operator's choice to handle receipt of an initial INVITE without a SDP offer.  
Alternative 1 or 2 should be used if the external SIP-I network may generate initial INVITE without SDP, e.g. because it interconnects other SIP-I CSCNs that may send initial INVITE request without an SDP offer or BICC CSCNs implementing delayed backward bearer establishment.

Alternative 3 may be used if it is ensured that initial INVITE without SDP should never be received from the external SIP-I network.
A 3GPP interworking node shall support receipt of a re-INVITE request without SDP. The principle of alternatives 1 or 2 shall be supported for interworking of such re-INVITE.
5.6
Bearer Establishment Models

Currently the BICN architecture supports four models of bearer establishment models for an IP bearer as defined in 3GPP TS 23.205 [2]. These are listed below:

-
Fast Forward/Backward: Tunnel Data is transferred by the originating MSC-S as part of the IAM message to the terminating MSC-S. The Tunnel Up procedure is transferred from the originating MGW to the originating MSC-S, prior to sending the IAM, in order to retrieve the tunnel data. The terminating MSC-S exchanges Tunnel Up/Down procedures with the terminating MGW and the terminating MSC-S transfers this tunnel data to the originating MSC-S in a Tunnel Information message. The originating MSC-S uses the Tunnel Down procedure to the originating MGW to supply the received tunnel data. This procedure does not permit optimised MGW selection, i.e. the originating node must select a MGW before sending the IAM.

-
Delayed Forward: Tunnel Data is transferred by the originating MSC-S in the Tunnel information message following the Bearer Information message received from the terminating MSC-S. The Tunnel Up procedure is transferred from the originating MGW to the originating MSC-S to retrieve the tunnel data to be added to the Tunnel Information message transferred from the originating MSC-S to the terminating MSC-S. The terminating MSC-S exchanges Tunnel Up/Down procedures with the terminating MGW and the terminating MSC-S transfers this tunnel data to the originating MSC-S in a Tunnel Information message. The originating MSC-S uses the Tunnel Down procedure to the originating MGW to supply the received tunnel data. This procedure does permit optimised MGW selection in the originating call side.

-
Delayed Backward: Tunnel Data is transferred by the terminating MSC-S following the IAM. The Tunnel Up procedure is transferred from the terminating MGW to the terminating MSC-S to retrieve the tunnel data to be added to the Tunnel Information message which in turn is transferred by the terminating MSC-S to the originating MSC-S. The originating MSC-S exchanges Tunnel Up/Down procedures with the originating MGW and the originating MSC-S transfers this tunnel data to the terminating MSC-S in a Tunnel Information message. The terminating MSC-S uses the Tunnel Down procedure to the terminating MGW to supply the received tunnel data. This procedure permits optimised MGW selection in the terminating call side.

The 'Offer/Answer' model as specified in IETF RFC 3264 [27] has the functionality to be able to provide an equivalent of the Fast Forward bearer establishment model described above within a network utilising a SIP-I based Nc interface, as the media information is included in the SDP of the initial offer.

The Delayed Backward establishment model can also be supported via using the unspecified connection address in the initial SDP offer. In this case always a full second SDP offer/answer exchange is needed to convey bearer parameters between the endpoints.

In addition, it may be possible to initiate a session without the SDP in the initial SIP INVITE. See sub-clause 5.2.3.4. 
Therefore the proposal is that a SIP-I based Nc interface shall support the Fast Forward bearer establishment model. The support of the Delayed Backward bearer establishment model is FFS. It is not proposed to support any other bearer establishment model.
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