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1. Introduction

This contribution provides text to replace Section 6.3.9 of the TR 23.806 v 1.5.0. It provides evaluation of the IMS Controlled model, static anchoring method followed by a detailed analysis of the model using the evaluation criteria matrix in Annex C of the TR.
2. Discussion

6.3.9 Analysis of the IMS Controlled model

This clause presents an analysis of the IMS Controlled model as an architectural alternative for the Voice call Continuity service. 

6.3.9.1
Evaluation of the IMS Controlled model 

The VCC solution based on the IMS Controlled model employs an architecture that may be applied to any set of requirements criteria such as transition within 3GPP radio or between 3GPP radio and I-WLAN; single registration vs. dual registration; VCC across similar or dissimilar call control protocols.

The architecture model uses the serving domain to provide Basic Call Control with Supplementary Services Control optionally available in the serving domain or the IMS based on the operator policy. The VCC control is centralized in IMS for management of bearer and signalling components and consolidation of charging/accounting upon transfer of sessions in either direction. 

The VCC procedure executes in the call control layer utilizing standard Radio layer and MM layer procedures to establish the call context in the new domain and release the call context in the old domain associated with VCC.
The benefits of this proposal include:

1. The IMS Controlled model provides an access agnostic approach with cohesive techniques applied for call continuity in both directions, CS to IMS and IMS to CS; providing solutions for VCC between CS and IMS accessed over I-WLAN and 3G PS.
2. The solution uses application layer functions to enable VCC in the UE and the Core Network, hence:

a. It does not impact any of the CS protocols.

b. It does not impact any components in the CS core.

c. It does not impact the access network.

d. It has minimal to no impact on the CS stack in the UE as identified by the current studies. 
e. UE complexity is significantly less compared to the other solutions.

f. It does not require any major standardization enhancements.

3. The solution provides centralized control for all executions of VCC in both directions:

a. CS to IMS 

b. IMS to CS

c. Subsequent

4. Subsequent call continuity procedures are handled in an efficient manner. Such call continuity procedures do not result in daisy chain effect that results from use of disjoint techniques applied in CS to IMS and IMS to CS directions.

5. The solution facilitates simple configuration and deployment.

6. All VCC procedures are executed in the application layer without any dependency on the radio layer handover procedures.

7. Static anchoring of CS calls in IMS:

a. Enables delivery of richer service set to the user when roaming in CS domain. 

b. Provides a migration path to early MMTel.

c. Enables comprehensive billing with complete call continuity history. 

8. The solution is based on a service in user's home IMS network; therefore, VCC service delivery to the user is not impacted when roaming in non supporting networks.

9. The solution applies to all roaming situations and has no restrictions on the location of the I-WLAN or CS MSC.

10. The VCC procedure is seamless to the user as the user can continue to control the supplementary services after the VCC procedures are complete.

11. Since the information required to complete the VCC procedure is exchanged between the UE and the CCCF via the pre-Notification procedure at the beginning of the execution of the VCC procedure, loss of radio/I-WLAN coverage in the transferring-out domain any time after the exchange of initial information exchange does not affect completion of the VCC procedure.

12. Converged services that are supported by both the CS domain and the IMS domain are supported during the VCC procedures.  Converged services are those that are available for GSM/UMTS and are recommended by TISPAN for operation in the IMS domain for Release 1.
13. The solution does not impact performance or any other aspects of legacy terminals.
The drawbacks of this proposal include:

1. All CS calls made by VCC subscribers are routed via the user's home IMS network or a local IMS network, which may result in an extra hop for CS calls that otherwise might have remained in the local CS network, resulting in minor inefficiency in call setup delays and network resource usage when setting up such calls for VCC subscribers.  However, it should be noted that this inefficiency is immediately offset by the resource usage inefficiency resulting from a VCC to IMS requiring that a trunk between the serving system and the IMS be set up if the services remain anchored in the CS domain even when the user is being served in IMS.

2. When using distributed service control in CS and IMS, VCC procedure setup time is proportionate to the number of sessions being transferred as the transfer happens serially. However, it should be noted that speech interruption is caused only during transfer of the active session(s); and the VCC procedure continues successfully even if coverage is lost in transferring-out domain during VCC procedure execution. 
3. There may be an impact to some Supplementary Services as identified in the following section.

6.3.9.2 Detailed analysis of the IMS Controlled model
Below is an analysis of the IMS Controlled model as a potential solution option for realization of the Voice Call Continuity service based on the analysis criteria provided by Annex C Evaluation Criteria of TR 23.806.

	Criteria
	Definition
	Relative Weighting Factor
	IMS Controlled Model

	Impact on Circuit Switch (CS) 
	Identify and define changes and new requirements to the Circuit Switch (CS) System and UE.
	High. 

Changes should be minimized
	Standardization: None.

UE CS Stack Impact: None.

Configuration: Configuration for VCC service in the CS domain network.

Performance: No impact on legacy UE performance.



	Impact on IMS
	Identify and define changes and new requirements to the IMS System and UE.
	Medium

Fewer Changes are preferred
	Standardization: 

· VCC TS.

· Originating iFCs for unregistered users.

Configuration: 

· New Application Server for support of VCC.

	Support of Supplemental Service
	Identify the types of CS and IMS supplemental services that can be supported with the architecture.
	High. 

Identify those supplemental services that cannot be supported.
	· VCC procedures may potentially not allow certain flavours of Outgoing Call Barring service in CS domain with distributed service control in CS and IMS.

· VCC with Multiparty service may incur procedure latency with distributed service control in CS and IMS.

· Support of CCBS is FFS.

	Support of Roaming
	Identify whether the architecture allows subscriber to use the service when the home network is not available.
	Medium
	No additional requirements on roaming partners.

	Scalability
	Identify how the network scales as the service usage grows.
	High. 
	· PSI assignments for VCC subscriber and load balancing of CCCF Application Servers.

	User Experience
	Identify and define changes and new requirements to the subscriber behaviour. 
	High. 


	Expect possible change to voice sound character after VCC procedures due to technology change of voice bearer.

	Resource Usage
	Identify which network resources are impacted to implement the architecture.
	Medium

e.g., identify any routing impact to resource usage
	· All CS calls for VCC subscribers anchored in IMS, resulting in additional resource usage. Note that the impact may be minimised by applying the bearer optimisation strategy.

	Service Interactions
	Identify impact on other services to support voice call continuity.
	High. 

Identify impacts to existing services, e.g., SMS, PS domain services
	· No impact to SMS (SMS delivery based on GPRS techniques or use of SMS over IP).
· LCS part of R7 emergency WID.

	Voice Break
	Identify the length of voice break introduced by the architecture solution during transition from one network to another network.
	High

The length of the voice break should be reasonable to not impact user experience
	There is minimal disruption during VCC procedure.



	Procedure Latency
	Identify the time it takes from start to completion of the voice call continuity procedures.  Identify critical intervals that need to be completed in order for the procedure to complete successfully.
	High. 
	· VCC procedure latency based on call set up procedure latency. Note that the latency impact is optimized by use of origination procedures.
· Transfer of multiple sessions required for VCC while active in multiple sessions, with distributed service control in CS and IMS.

	Service Scenarios
	Identify the degree to which the architecture solution supports envisioned interworking scenarios  
	High  
	No impact.

	Requirements on the Visited Network
	Identify the requirements placed on the visited network in order for the voice continuity procedure to work.
	Low
	None.

	Applicability to 3GPP PS IPCAN
	Identify whether the architecture solution can support VCC between CS voice and VoIP/IMS call over I-WLAN, 3GPP GPRS, etc.
	High
	Supported.

	Bearer Path Detour
	Identify whether the architecture solution introduce bearer path detour after transition from one network to another network
	Medium
	No.

	Flexibility for operator control
	Identify what kind of operator control can be supported by the architecture solution
	Medium
	Standard operator controls.

	Robustness
	Identify whether the voice service would continue when the serving domain becomes unstable, but the other domain is available
	Medium
	For Further Study.

	Accounting Data Collection
	Identify the architecture’s impact to the operator’s ability for consistent charging across domains and the accounting settlement between home and roaming operator.
	High
	Charging records with complete history of VCC; VCC legs identified accordingly.

	Emergency Call Support
	Identify whether the architecture solution supports voice call continuity for emergency call
	High
	For Further Study.

	Impact to Security
	Identify whether the voice call continuity procedure impacts existing security in CS and IMS domain
	Medium
	No impact.

	Idle Mode Call Termination
	Identify how the architecture solution supports Call Termination in Idle mode.
	High
	Supported. Refer to Terminations section for details.


Table x.1 Evaluation Criteria Matrix for IMS Controlled model
3. Conclusion and Proposal

Agree for inclusion of the proposed text in Section 2 of this document in section 6.3.9 of TR 23.806.
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