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1. Introduction
This paper evaluates the alternative architectures for the speech and multimedia CAT service in 3GPP CS domain. It is proposed to update the evaluations into the latest version of the TR 29.882.
2. Reason for Change
The evaluation is helpful for selecting the preferred approaches and drawing the conclusion for the technical investigation on the speech and multimedia CAT service.
3. Conclusions

4. Proposal

It is proposed to agree the following changes to 3GPP TR 29.882 v1.1.0.
* * * First Change * * * *

10.2
Comparison of the different alternatives

Editor's Note: This sub-clause allows to summarize the technical impacts and discuss the pros and cons of each alternative.   
10.2.1
Technical impacts
Table 10.2.1.1: technical impacts on speech CAT for each alternative
	alternative
	UE
	O-MSC
	GMSC
	T-MSC
	MGW
	Protocol
	miscellaneous

	(G)MSC Server switch architecture
	None
	Provides the Originating party configured CAT service
	Provides the terminating party configured CAT service
	None
	None
	
	

	CAT Server switch architecture
	None
	Routing the call to the CAT server for the calling party configured CAT service
	Routing the call to the CAT server for the called party configured CAT service
	None
	None
	
	

	CAT Server switch architecture with routing back to GMSC Server
	
	
	
	
	
	
	

	(G)MSC Server switch architecture use based on UE capabilities
	
	
	
	
	
	
	

	Terminating MSC Server switch architecture
	
	
	
	
	
	
	

	(G)MSC Server bridge architecture
	Same as “(G)MSC Server switch architecture”.


Table 10.2.1.2: technical impacts on multimedia CAT for each alternative
	alternative
	UE
	O-MSC
	GMSC
	T-MSC
	MGW
	Protocol
	miscellaneous

	(G)MSC Server switch architecture
	More than one H.245 negotiation is required
	Indicate the calling party for multiple round H.245 negotiation during the alerting and active phase
	Indicate the O-MSC that “in-band info is available” in a multimedia call for the CAT media playing
	None
	None
	NAS-signalling: Setup, Alerting
	the call setup time is increased by the duration of  release the first H.245 connection

	CAT Server switch architecture
	None
	Routing the call to the CAT server for the calling party configured CAT service
	Routing the call to the CAT server for the called party configured CAT service
	None
	None
	
	

	CAT Server switch architecture with routing back to GMSC Server
	
	Connect/Alerting sending based on CAT capable UE
	
	
	
	NAS-signalling: Setup, Alerting
	

	(G)MSC Server switch architecture use based on UE capabilities
a.) Session reset support
b.) SETUP /OSS code
c.) SETUP /CAMEL
	b.) c.) More than one H.245 negotiation is required
	b.)c.) Connect/Alerting sending based on CAT capable UE
	b.)MAP:ATI
	
	
	a) CAMEL
b.)c.) NAS-signalling: Setup (Classmark 2), Alerting
	

	Terminating MSC Server switch architecture
	
	
	
	
	
	
	

	(G)MSC Server bridge architecture
	None
	involved in the H.245 negotiation for the calling party configured CAT service
	involved in the H.245 negotiation for the called party configured CAT service
	None
	involved in the H.245 negotiation
	
	


Editor's Note:
this table is based on the analysis of CAT-B. Similar comparison can be applied to CAT-A.

10.2.2
Pros & cons

Table 10.2.2.1: pros and cons for each alternative
	alternative
	Pros
	cons

	(G)MSC Server switch architecture
	1) The (G)MSC server and MGW is not needed to be involved into the H.245 negotiation and less impact on the (G)MSC server and the MGW
2) The CAT Server does not remain in call, pooling of CAT server resources is possible.
	1) No multimedia CAT during the second H.245 negotiation, MONA is able to shorten this period if it is supported by both the calling party and called party UE
2) Cannot provide the CAT service to non CAT capable UE.

	CAT Server switch architecture
	1) CAT service may be supported for non CAT capable UE.NOTE1
2) The (G)MSC server and MGW is not needed to be involved into the H.245 negotiation and less impact on the (G)MSC server and the MGW
	1) The CAT server remains in call, pooling of CAT server resources is not possible. 
2) The end to end service may be limited by the CAT server multimedia capabilities (e.g. supported codecs, MONA support) and CAT Server call control capabilities (e.g. negotiation of speech or multimedia at call setup (SCUDIF), change from multimedia to speech (and vice-versa) during on-going call, Nb bearers, 3GPP codec negotiation, SIP-I preconditions…), if some multimedia or 3GPP features are not supported by the CAT server. The CAT Server may also limit future applications or services not yet developped in the 3GPP CSCN.
3) Call may fail when providing CAT to non CAT capable UE. NOTE1. Besides, sending the CONNECT  message to the (non CAT capable) calling UE before the call is accepted by the called user deviates from the normal call processing and therefore further impacts the MSC-Server. 
4) Prevents optimal call routeing, optimized transport and MGW selection (CAT Server remains in call).
5) Extra signalling and user plane interworking required when CAT server signalling/transport differs from what is supported upstreams/downstreams.

	CAT Server switch architecture with routing back to GMSC Server
	Same as for CAT Server switch architecture, with the following additions (if any).

	Same as for CAT Server switch architecture, with the following additions (if any).

	(G)MSC Server switch architecture use based on UE capabilities
a.) Session reset support
b.) SETUP /OSS code
c.) SETUP /CAMEL
	1) The CAT Server does not remain in call for CAT capable UE. Pooling of CAT server resources is partially possible.
2) CAT service may be supported for non CAT capable UE.NOTE1
3) The (G)MSC server and MGW is not needed to be involved into the H.245 negotiation and less impact on the (G)MSC server and the MGW
4) For Session reset support: no change to UE-MSC Interface
	1) Same as for CAT Server switch architecture for non CAT capable UE, with the following additions.
2) For Session reset support: solution relying on CAMEL phase 4 Call Party Handling is complex to implement (CAMEL phase 4 not widely available yet) and involves a high increase of (G)MSC Server signalling which will noticeable affect the (G)MSC capacity.
3) For CAT capable UEs/session reset support: No multimedia CAT during the second H.245 negotiation, MONA is able to shorten this period if it is supported by both the calling party and called party UE

	Terminating MSC Server switch architecture
	1) The CAT Server does not remain in call, pooling of CAT server resources is possible.
2) The terminating MSC server and MGW is not needed to be involved into the H.245 negotiation and less impact on the MSC server and the MGW
	1) no support of CAT-A service.
2) no support of CAT-B service when the called party is roaming in a VPLMN.

	(G)MSC Server bridge architecture
	1) CAT service may be supported for non CAT capable UE. NOTE1
2) Multimedia CAT during the H.245 negotiation with called party
3) The CAT Server does not remain in call, pooling of CAT server resources is possible.
	1) GMSC server and MGW impacts as being involved in the H.245 negotiation.
2) Call may fail when providing CAT to non CAT capable UE. NOTE1
3) MGW capacity impact : bridging of 2 H.245 calls for each multimedia call with CAT, for the entire duration of the call.

	NOTE1: if the bearer is not bothway through connected during the alerting phase, and the O-MSC requests the calling party UE to connect to CAT server, the call will fail because of the H.245 negotiation. This may occur when the call goes through a transit network between the calling party and the CAT server or through non standard implementations, See subclause 10.1.1.


10.3
Evaluation of the different alternatives

10.3.1
Speech CAT
10.3.1.1
(G)MSC Server switch architecture
In this architecture, the (G)MSC Server controls the call legs to the calling party, to the called party and to the CAT server. This approach does not create new requirements to the calling party UE, but the (G)MSC Server shall implement the CAT service logic to control the call and provide the calling party configured and called party configured CAT service.
10.3.1.2
CAT Server switch architecture
For this approach, the CAT server bridges the speech call to the calling party and the called party, controls the call to provide the speech CAT media to the calling party. Because the CAT server resources can not be released from the call after the called party answers the call, and the speech CAT does not create any new requirement on the calling party UE, this solution will not be considered as a target solution for speech CAT.
10.3.1.3
(G)MSC Server bridge architecture
For this approach, it is the same as the approach in the (G)MSC Server Switch architecture.
10.3.1.4
CAT Server switch architecture with routing back to GMSC Server
For this approach, it is the same as the approach in the (G)MSC Server Switch architecture with the additions below:

-
SCP may be used for the service trigger. Because the (G)MSC Server needs to implement the CAT service logic (e.g. switch the bearer connections according to the service and the call state), no clear advantages are identified yet on introducing the SCP triggering.
-
Two round HLR inquiries are used for service triggering. It has the same drawbacks as CAT Server switch architecture because the CAT resources will not be release after the called party answers the call.
Therefore, this solution will not be considered as a target solution for speech CAT.
10.3.1.5
(G)MSC Server switch architecture use based on UE capabilities
For this approach, it is the same as the approach in the (G)MSC Server Switch architecture with the additions that SCP may be used for the service trigger. Because the (G)MSC Server needs to implement the CAT service logic (e.g. switch the bearer connections according to the service and the call state), no clear advantages are identified yet on introducing the SCP triggering. Therefore, this solution will not be considered as a target solution for speech CAT.
10.3.1.6
Terminating MSC Server switch architecture
For this approach, the terminating VMSC Server controls the call legs to the calling party, to the called party and to the CAT server. This approach does not create new requirements to the calling party UE, but it creates the limitation that the calling party configured CAT speech service can not be provided. Therefore, this solution will not be considered as a target solution for speech CAT.
10.3.2
Multimedia CAT
10.3.2.1
(G)MSC Server switch architecture
In this architecture, the (G)MSC Server controls the call legs to the calling party, to the called party and to the CAT server and indicate the calling party to re-start the H.245 negotiation.
Only the calling party with the CAT capable UE can experience the calling party or called party configured CAT service. Furthermore, with the pros on this architecture, it can be adopted as the approach to the calling party with the CAT capable UE.

Because for the calling party with the non-CAT capable UE, this approach can not be used, thus the (G)MSC Server has to get the calling party UE information before using this approach or some other solution to provide the multimedia CAT service.
10.3.2.2
CAT Server switch architecture
In this architecture, the CAT service is provided and controlled by the CAT Server. It can make the calling party to experience the CAT media either with CAT capable UE and non-CAT capable UE.
Although there are some drawbacks that the call maybe be failed but it is only in some rare condition that the call traverse ANSI networks and non-standard implementations that both-way through connection is not made during the alerting phase. Therefore, this approach can be adopted to provide the CAT service in case the calling party UE is not CAT capable.
10.3.2.3
(G)MSC Server bridge architecture
In this architecture, the (G)MSC Server controls the call legs to the calling party, to the called party and to the CAT server and indicate the calling party to re-start the H.245 negotiation if the calling party UE is CAT capable.
Although there are some drawbacks to provide multimedia CAT media to the non-CAT capable calling UE that the call maybe be failed but it is only in some rare condition that the call traverse ANSI networks and non-standard implementations that both-way through connection is not made during the alerting phase. Therefore, this approach is possible to be adopted to provide the CAT service in case the calling party UE is not CAT capable if the MSC/MGWs can be updated to terminate and bridges the H.324m legs.

10.3.2.4
CAT Server switch architecture with routing back to GMSC Server
10.3.2.5
(G)MSC Server switch architecture use based on UE capabilities
10.3.2.6
Terminating MSC Server switch architecture
In this architecture, the terminating VMSC Server controls the call legs to the calling party, to the called party and to the CAT server and indicate the calling party to re-start the H.245 negotiation through the originating VMSC server. Only the calling party with the CAT capable UE can experience the called party configured CAT service. And calling party configured CAT service is not possible to be implemented. Therefore, this solution will not be considered as a target solution for speech CAT.
