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1. Introduction
Two different approaches are currently considered in the Technical Report to trigger the H.245 negotiation from the originating UE to the CAT Server for vide CAT: 

· Approach 1 : the H.245 negotiation with the CAT Server is initiated by the originating UE upon receipt of the ALERTING or CALL PROGRESS message. Upon subsequent receipt of the CONNECT message, the originating UE releases the H.245 call to the CAT server and starts a new H.245 negotiation with the called party. This is the approach retained currently e.g. in the (G)MSC Server switch architecture, in the CAT Server switch architecture and in the (G)MSC Server bridge architecture.

· Approach 2 : the H.245 negotiation with the CAT Server is initiated by the originating UE upon receipt of the CONNECT message. Once the called party picks up the call, a new H.245 negotiation takes place between the CAT Server B and the called party, without involving the originating UE. This is the approach retained currently e.g. in the CAT Server switch architecture with routing back to the GMSC Server.

This contribution compares those 2 approaches. 
2. Discussion 
1/ As per 3GPP TS 24.008 sub-clause 9.3.5.1, the CONNECT  message is used “to indicate call acceptance by the called user”. As such, this message should normally be sent to the calling UE only once the called party picks up the call. In the approach 2, this would obviously not be the case since the CONNECT message would be sent during the alerting phase. 
2/ One motivation to divert the normal protocol usage of the CONNECT message in the approach 2 is to try to avoid impacting handsets, and therefore try to allow support of video CAT services by the legacy multimedia capable UE. Though the objective is commendable, it relies on the assumption that the H.245 call with the CAT Server will always be successfully setup and maintained during its entire duration since a failure of the H.245 call would lead those legacy UE to abort the complete call. There exist a number of reasons which could in practice prevent the successful setup of the H.245 call towards the CAT Server : 

· scenarios where an end to end bothway through-connection could not be ensured between the UE and the CAT Server during the alerting phase. 

· 3GPP TS 23.205 sub-clause 6.2.1.1.6 requires that the GMSC both-way through-connects the bearer during the alerting phase.

· ITU-T Q.764 sub-clause 2.1.1.2.c requires an intermediate node to bothway through-connects the bearer during the alerting phase
· ANSI ISUP T1.113-2000 sub-clause 2.1.1.2 allows delaying the bothway through-connection until receipt of ACM or CPG with an interworking indicator or the User-Network Interaction Indicator in the Optional Backward Call Indicator indicating 'user network interaction occurs, cut through in both directions' or receipt of ANM, as per following excerpt. Though the User-Network Interaction IE could be sent by GMSC in pure ANSI network, it is not ensured that this would be set in case of calls spanning over ANSI and ITU networks.
2.1.1.2 Actions required at an intermedia exchange

[…]

3) Completion of transmission path: For a speech, 3.1 kHz audio, or UDI-TA call, through connection of the transmission path in the backward direction shall be completed at an intermediate exchange no later than at receipt of an Address Complete Message (see 2.1.4.2).

For any call, through connection in both directions shall be completed no later than at receipt of an interworking or answer indication (see 2.1.4.2).

4A.6.2 Actions at an intermedia exchange

Clause  2.1.4.2 shall apply.When the User-Network Interaction indicator indicates "user-network interaction occurs, cut through in both directions', the exchange shall through connect the transmission paths in both connections, if not already connected. […]
· However, in practice, it would be extremely risky to take as granted that every legacy ISUP/BICC switch bothway through-connects the bearer during the alerting phase. Implementations deviating from this were already encountered.
· Scenarios whith CAT Server misbehaviours (e.g. node failure, signalling or bearer failure …) could also lead to prevent the successful setup of the multimedia call between the calling party and CAT Server, or lead to the failure of the call after its establishment.
Approach 2 therefore presents very serious risks that the complete call fail. In comparison, the approach 1 requires the (impacted) UE to not abort the complete call would a failure occurs during the alerting phase, and to restart a new H.245 call setup towards the called party upon receipt of the CONNECT message. I.e. approach 1 is resilient to H.245 call failure towards the CAT Server.

3/ Approach 1 minimizes the impacts on the MSC : 
· receipt of ACM triggers the sending of ALERTING message in the normal way

· the charging principles remain unmodified, i.e. charging starts in parallel with the CONNECT message

· similar interaction between the GMSC Server and video or audio CAT server. 

In comparison, the alternative 'CAT Server switch architecture with routing back to the GMSC Server' would also very subtantially impact the GMSC and CAT Server.
4/ The approach 1 also allows to trigger a new H245 call setup during call forwarding scenarios. E.g. CAT-B played during B alerting, B does not answer, call is forwarded to C. A new H.245 nego can be initiated by UE towards CAT-C server upon receipt of CPG.
5/ The drawback of approach 1 is this requires new multimedia capable UEs to receive video CAT, but changes are anyway expected to satisfy also other requirements, e.g. the sending of DTMF during the multimedia session to stop a copy an on-going CAT. This is anyway the only approach that does not put at threat the overall multimedia call.

3. Conclusions
Approach 2 diverts the normal NAS protocol usage and does not allow to offer video CAT service to legacy multimedia capable UE as would bear very serious risks of complete call failures which would prevent commercial deployment of video CAT services.

Approach 1 is the only viable technical solution.

4. Proposal
It is proposed to insert the analysis and the conclusion in the Technical Report.
* * * First Change * * * *
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Technical analysis & architectures assessment
Editor's Note:
This sub-clause will assess general technical issues, compare the different architectures and summarize the different technical evolutions required to provide CAT.

10.1 General technical considerations
Editor's Note : This sub-clause allows to address general technical considerations. For each technical consideration, a synthesis of the technical consideration at stake, an analysis and a conclusion should be given.   
10.1.1 Triggering of the H.245 call setup towards the CAT Server
10.1.1.1 Problem description

Two different approaches are considered in the Technical Report to trigger the H.245 negotiation from the originating UE to the CAT Server for vide CAT: 

· Approach 1 : the H.245 negotiation with the CAT Server is initiated by the originating UE upon receipt of the ALERTING or CALL PROGRESS message. Upon subsequent receipt of the CONNECT message, the originating UE releases the H.245 call to the CAT server and starts a new H.245 negotiation with the called party. This is the approach retained currently e.g. in the (G)MSC Server switch architecture, in the CAT Server switch architecture and in the (G)MSC Server bridge architecture.

· Approach 2 : the H.245 negotiation with the CAT Server is initiated by the originating UE upon receipt of the CONNECT message. Once the called party picks up the call, a new H.245 negotiation takes place between the CAT Server B and the called party, without involving the originating UE. This is the approach retained currently e.g. in the CAT Server switch architecture with routing back to the GMSC Server.

10.1.1.2 Analysis

1/ As per 3GPP TS 24.008 sub-clause 9.3.5.1, the CONNECT  message is used “to indicate call acceptance by the called user”. As such, this message should normally be sent to the calling UE only once the called party picks up the call. In the approach 2, this would obviously not be the case since the CONNECT message would be sent during the alerting phase. 

2/ One motivation to divert the normal protocol usage of the CONNECT message in the approach 2 is to try to avoid impacting handsets, and therefore try to allow support of video CAT services by the legacy multimedia capable UE. Though the objective is commendable, it relies on the assumption that the H.245 call with the CAT Server will always be successfully setup and maintained during its entire duration since a failure of the H.245 call would lead those legacy UE to abort the complete call. There exist a number of reasons which could in practice prevent the successful setup of the H.245 call towards the CAT Server : 

· scenarios where an end to end bothway through-connection could not be ensured between the UE and the CAT Server during the alerting phase. 

· 3GPP TS 23.205 sub-clause 6.2.1.1.6 requires that the GMSC both-way through-connects the bearer during the alerting phase.

· ITU-T Q.764 sub-clause 2.1.1.2.c requires an intermediate node to bothway through-connects the bearer during the alerting phase
· ANSI ISUP T1.113-2000 sub-clause 2.1.1.2 allows delaying the bothway through-connection until receipt of ACM or CPG with an interworking indicator or the User-Network Interaction Indicator in the Optional Backward Call Indicator indicating 'user network interaction occurs, cut through in both directions' or receipt of ANM, as per following excerpt. Though the User-Network Interaction IE could be sent by GMSC in pure ANSI network, it is not ensured that this would be set in case of calls spanning over ANSI and ITU networks.
2.1.1.2 Actions required at an intermedia exchange

[…]

3) Completion of transmission path: For a speech, 3.1 kHz audio, or UDI-TA call, through connection of the transmission path in the backward direction shall be completed at an intermediate exchange no later than at receipt of an Address Complete Message (see 2.1.4.2).

For any call, through connection in both directions shall be completed no later than at receipt of an interworking or answer indication (see 2.1.4.2).

4A.6.2 Actions at an intermedia exchange

Clause  2.1.4.2 shall apply.When the User-Network Interaction indicator indicates "user-network interaction occurs, cut through in both directions', the exchange shall through connect the transmission paths in both connections, if not already connected. […]

· However, in practice, it would be extremely risky to take as granted that every legacy ISUP/BICC switch bothway through-connects the bearer during the alerting phase. Implementations deviating from this were already encountered.
· Scenarios whith CAT Server misbehaviours (e.g. node failure, signalling or bearer failure …) could also lead to prevent the successful setup of the multimedia call between the calling party and CAT Server, or lead to the failure of the call after its establishment.

Approach 2 therefore presents very serious risks that the complete call fail. In comparison, the approach 1 requires the (impacted) UE to not abort the complete call would a failure occurs during the alerting phase, and to restart a new H.245 call setup towards the called party upon receipt of the CONNECT message. I.e. approach 1 is resilient to H.245 call failure towards the CAT Server.

 3/ Approach 1 minimizes the impacts on the MSC : 

· receipt of ACM triggers the sending of ALERTING message in the normal way

· the charging principles remain unmodified, i.e. charging starts in parallel with the CONNECT message

· similar interaction between the GMSC Server and video or audio CAT server. 

In comparison, the alternative 'CAT Server switch architecture with routing back to the GMSC Server' would also very subtantially impact the GMSC and CAT Server.

4/ The approach 1 also allows to trigger a new H245 call setup during call forwarding scenarios. E.g. CAT-B played during B alerting, B does not answer, call is forwarded to C. A new H.245 nego can be initiated by UE towards CAT-C server upon receipt of CPG.
5/ The drawback of approach 1 is this requires new multimedia capable UEs to receive video CAT, but changes are anyway expected to satisfy also other requirements, e.g. the sending of DTMF during the multimedia session to stop a copy an on-going CAT. This is anyway the only approach that does not put at threat the overall multimedia call.

10.1.1.3 Conclusion
Approach 2 diverts the normal NAS protocol usage and does not allow to offer video CAT service to legacy multimedia capable UE as would bear very serious risks of complete call failures which would prevent commercial deployment of video CAT services.

Approach 1 is the only viable technical solution.



