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1. Overall Description:
Background

3GPP CT3 is specifying procedures for video nterworking between H.324m (CS) and IMS SIP (IP). As part of that work, interworking between the MONA procedures defined in H.324 Annex K has also been taken into consideration.
One important objective for a CS-IP interworking function (MGCF + IM-MGW) supporting MONA is to facilitate end-to-end codec negotiation between the endpoints in order achieve best possible media quality. Supporting end-to-end codec negotiation will also minimize utilization of expensive transcoding resources in the interworking gateway. 

Call signaling interworking between a MONA SPC capable endpoint and a SIP endpoint via a CS-IP gateway, is problematic since the SPC procedure has strict timing constrains. As stated in H.324 Annex K, a SPC capable endpoint shall send its MOS request once the CS bearer is established. This is especially challenging for CS->IP calls when aiming at end-to-end codec negotiation. 

SPC is considered to be the preferred MONA establishment mechanism for CS-IP interworking since it provides codec negotiation with symmetrical codec usage using minimal call signaling as compared with ACP.
Current interworking alternatives
The following CS->IP call sequences shows three alternative signalling interworking examples on codec negotiation for a call between a MONA SPC endpoint and an IMS SIP endpoint.

The first alternative (see Figure 1) shows an example when MONA SPC negotiation is finished without knowledge about the codec capability of the SIP endpoint. The negotiated codec on the CS side is used as preference in the SIP negotiation but in case this codec is not supported by the SIP endpoint, CS-IP gateway transcoding will be required. 
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Figure 1 CS to IP call establishment example 1 using MONA SPC

The second example (see Figure 2) aims for end-to-end codec negotiation by initiating SIP negotiation before establishing the CS bearer. The interworking node will here make an estimate on the codecs normally supported by CS endpoints, having high-quality codecs as preference and offer these towards the SIP endpoint. The codec response of the SIP endpoint will then be used as preference in MONA SPC negotiation. In case the MONA SPC endpoint does not accept the selected codec on the IP side, a SIP codec re-negotiation has to be performed, possibly resulting in call establishment delays, and possibly that transcoding resources within the CS-IP gateway have to be deployed.
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Figure 2 CS to IP call establishment example 2 using MONA SPC

The third alternative (see Figure 3) is to let the SIP endpoint make the codec offer by issuing an empty SIP INVITE request without SDP. The SDP offer received in 200 OK response is used as preference in SPC towards the CS endpoint enabling end-to-end codec negotiation. One problem with this solution is that some SIP endpoints interprets the INVITE as a voice only call resulting in an offer only including speech codecs. TS 24.229, which defines the SIP profile for IMS, also requires initial SIP INVITE requests to contain SDP offers.
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Figure 3 CS to IP call establishment example 3 using MONA SPC

Solution

A solution (see Figure 4) is to let the interworking function wait for the reception of a SPC MOS request from the CS endpoint before initiating IP endpoint signaling. The advantage with this behavior is that codec capabilities of the CS endpoint can be used in the IP endpoint negotiation as shown in the following sequence.
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Figure 4 CS to IP call establishment example sequence using MONA SPC

The problem with the above sequence is that SIP negotiation may take time - eventually resulting in that SPC negotiation fails due to that the SPC fallback condition is fulfilled. The fallback condition referred to, as stated in K.8.2 in Annex K, is that a terminal that does not receive a valid MOS request within a multiple of the network round trip delay (RTD) period (typically, three RTDs) shall consider SPC negotiation to have failed and initiate fallback to another call establishment mechanism.

The two proposed solution alternatives (described below), which both require an update of the Annex K ,improves CS-IP interworking using MONA SPC by:

· Achieving end-to-end codec negotiation between CS and SIP endpoints enabling usage of the common codec with the highest media quality.

· Achieving end-to-end codec negotiation which minimizes utilization of expensive transcoding resources in the CS-IP interworking gateway.

· Not dependant on of how SIP endpoints may interpret a SIP INVITE requests without an SDP offer.
Alternative 1

The solution in this alternative is to update the SPC fallback conditions in section K.8.2 of Annex K, in a new MONA version. The proposed update is that the reception of a valid MOS requestAck shall be interpreted as that SPC negotiation is ongoing and inhibit fallback to another procedure. The following change (in italic style) to the second fallback condition is proposed:

· “A terminal does not detect a valid MOS request or a valid MOS requestAck, or does not accept the ICM, within a multiple of the network round trip delay (RTD) period. Typically, three RTDs are adopted.”

Alternative 2
The solution in this alternative is to introduce a new ‘SPC negotiation in progress’ MOS message (similar to a SIP 18x provisional response), in case the modified interpretation of the MOS requestAck message (see Alternative 1) during negotiation is not feasible.

2. Actions:

To ITU-T SG 16 group.

ACTION: 
CT3 asks SG16 to investigate the proposed alternatives presented in this document, and to decided whether it is possible to update H.324 Annex K according to one of the alternatives.
3. Date of Next CT3 Meetings:

CT3#47
28th January - 1st February 2008

Puerto Vallarta, Mexico
CT3#48
5th  - 9th May 2008



Cape Town, South Africa
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9. SIP: 200 OK [SDP answer]





8. SIP: INVITE [SDP offer]
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10. Activate transcoding resources in case of end-to-end codec mismatch.
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Codec preference of CS endpoint offered as preference in SDP!
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Common CS and IP codec selected as preference if existing!
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10. Activate transcoding resources only in case of end-to-end codec mismatch.
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