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10.2
Comparison of the different alternatives

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 (Note 1)
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
	
	

	Note 1:
(G)MSC Server switch architecture use based on UE capabilities (OSS code) also has impact on the HLR for supporting the interrogation of the calling party’s UE capability. No impact on HLR by other solutions.


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
NOTE2
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
4) For OSS code approach:
-
Have impact on the calling party's HLR;
-
interrogating the calling party UE's capability will introduce delay on the call delivery to the called party;
-
if the originating VMSC server and the GMSC server belong to different operators, it is normally forbidden for the GMSC to interrogate the calling party's HLR.
-
For incoming call from the IMS network to a called party in the CS network, the interrogation will be failed because MGCF does not support MAP, no calling party's homing HLR can be derived from the calling party number and/or no originating VMSC can be contacted for the interrogation.

	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.
NOTE2:  It needs to be further checked If the session reset can be used in this way.


11
Conclusions and recommendations

11.1
Feasibility & Limits of CAT services in the CS domain

Through the preceding technical investigation within this technical report, it is concluded that: 

· 
Providing audio CAT-A and CAT-B services in the CS domain indicating that the called party is being alerted is possible. Providing audio CAT has no requirement on the calling party UE.
· 
Providing multimedia CAT-A and CAT-B services in the CS domain indicating that the called party is being alerted is possible with UEs enhanced with CAT capabilities. The calling party may not be able to experience the multimedia CAT when the call spans over ANSI and ITU networks or traverses non-standard transit nodes that do not both-way through connect the bearer during the alerting phase. 

Solutions to provide multimedia CAT in the CS domain towards a non CAT capable UE may work but in some cases the call will fail (if the end to end bearer is not both-way through-connected during the alerting phase) due to H.245 signalling being unsuccessful. 
Some companies expressed the view that supporting CAT services towards non-CAT capable UEs is required and that the CAT Server Switched architecture may be used for this purpose, on a per operator's policy, provided an end to end both-way through-connection can be ensured between the calling party and the CAT Server. Those companies have the concern that if only CAT-capable UEs are supported, the introduction of CAT services in a network will be unnecessarily delayed. It can not be foreseen that all the multimedia UE will be updated to be CAT capable. Once the called party activates the CAT service, the subscriber will expect the calling party user experience his CAT, independently if the calling party UE is CAT capable or not. Those companies recommend to operators that want to support multimedia CAT for non-CAT capable UEs to follow the solutions in this technical report which offer support for non-CAT capable UEs.
Other views were expressed that any standardisation work on the CAT Server Switched architecture should be discontinued since the solution cannot guarantee consistent behaviour, requires changes to the existing MSC-UE call handling, prevents pooling of CAT resources and limits multimedia calls – both before and after the CAT phase  - due to the permanent involvement of the CAT server and MGW. Those companies also considered that UEs are evolving and if a subscriber wants to receive multimedia CAT service then there is an additional market force for new terminals that support this, the type of user that demands this service changes their terminals more quickly than the network can be upgraded. The changes to the terminal are small compared to the network impacts for either solution.

-
The CAT copy and CAT stop commands can be supported through the use of DTMF within the same PLMN (as per the stage 1 requirements). CAT can only be copied between calling and called subscribers of the same PLMN since no interface is standardized to copy CAT between CAT Servers. The CAT copy and CAT stop requests for an audio CAT may not work between PLMNs when the call spans over ANSI and ITU networks or traverses non-standard transit nodes that do not both-way through connect the bearer during the alerting phase.
Further analysis would be required to consider whether the following customized alerting tones could be supported:

-
the progress of communication request  (Call Forward, Call Wait etc.);
-
any alerting event during a call session.

CAT is an optional feature for an operator to deploy. CAT services shall not have an impact on a network that does not support CAT service.

11.2
Preferred solution(s)

11.2.1
Audio CAT
The preferred solution is to use the GMSC Server Switched Architecture.

11.2.2
Multimedia CAT 

The preferred solution is to use the GMSC Server Switched Architecture with multimedia UEs enhanced with CAT capabilities. CAT is an optional feature for an operator to deploy. If it is deployed, it is recommended that multimedia UEs support CAT capabilities.
If an operator’s policy is to support CAT service towards the calling party multimedia UE which has not been enhanced with CAT capabilities, the CAT Server Switch architecture may be used in this case, however due to the number of limitations there was no consensus to pursue this alternative as a standardised solution.

11.2.3
Signalling of calling UE's CAT capability to the GMSC

The calling UE's CAT capability should be signalled to the GMSC. This may be done either via the signalling of a new specific CAT indicator through the call control signalling protocol (ISUP/BICC/SIP-I) or via the interrogation of the originating MSC through the MAP Anytime Interrogation / Provide Subscriber Info messages. No objection was raised to further study either approach during the normative work.

The method taking use of UEs session reset capability and transporting this information from the CAT-server to the GMSC Server requires a complex CAMEL 4-architecture and should therefore not be pursued.

11.3
Way forward

It is recommended to 3GPP that the necessary detail within this report be used as a basis for further technical work within the Release 8 timeframe. It is further recommended that changes required by the GMSC Server switch architecture be specified within existing specifications as defined within Annex A. 
Annex A (informative):
Impacts to Existing Specifications

Table A.1 identifies the existing specifications that require modification to support CAT in the 3GPP CS domain.

Table A.1
	Existing Specification
	Responsible WG
	Brief summary of impacts

	3GPP TS 24.008
	CT1
	Addition of new terminal capabilities for CAT capable UEs (multiple H.245 call negotiations, transmission of DTMFs during multimedia call through the H.245 UserInputIndication message).

Modify contents of NAS signalling to allow CAT capable UE to report its CAT capabilities to the MSC, and to allow the MSC to request UE to initiate a multimedia CAT call (H.324M connection during the alerting phase).

	3GPP TS 23.205

3GPP TS 23.231
	CT4
	Modify procedures to allow the originating MSC to both-way through-connect a multimedia call during the alerting phase.

Modify call control signalling to carry CAT indicators (NOTE1):

· for the GMSC to know whether it can initiate CAT service

· for the originating MSC to know whether CAT is provided downstreams

· to allow CAT-A/CAT-B priority



	

	
	

	3GPP TS 23.014


	CT1
	Allows DTMF sending during multimedia calls. 

	NOTE1: Might also require ISUP/BICC signalling evolutions which are out of the scope of 3GPP.


Table A.2 identifies the new specifications that are required to support CAT in the 3GPP CS domain.

Table A.2

	New Specification
	Responsible WG
	Brief summary of impacts

	None
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