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Abstract of the contribution: This doc describes the reason for adding the service domain selection for mobile terminated calls from the IMS.
Introduction

UE is capable of accessing to different access network, for example, it can be CS attached or IMS registered. And mobile terminated calls may be routed to the CS domain, or to the IM subsystem. In this case, there exist the issue that service conflict by double triggered by AS and VMSC.
Problem
Problem:
Current call flow for mobile terminated calls from IMS without SDS is shown below.
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Mobile Terminated Call Flow Without T-SDS
Under this architecture, all mobile terminated calls from IMS are routed to the IM subsystem regardless of the attached access type (e.g. CS domain access, or IP-CAN). As stated in TS 23.237, The SCC AS shall be the last Application Server of any Application Servers that need to remain in the path of the call after Session Termination. In this case, services may already be triggered by AS before the call flow reaches SCC AS. Then if the SCC AS select to breakout an incoming session to the CS domain (c case in the above figure), there may exist services conflict.

Take Communication Forwarding No Reply (CFNR) for example, if AS and VMSC execute CFNR at the same time, both AS and VMSC will start the User no reply timer. The following figure shows the details. Service fails at last.
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Proposed Solution

1. Solution to the problem:

As we known, domain selection for mobile terminated calls from the PSTN/CS domain has been standardized according to TS 23.221, section 7.2. However T-SDS has been defined only for mobile terminated call set-up that arrives at a G-MSC server or G-MSC; whereas T-SDS has not been defined yet for mobile terminated call set-up arriving at an I-CSCF. Therefore, Service Domain Selection for mobile terminated calls from the IMS is proposed to solve the problems mentioned above.
The call flow for mobile terminated calls from IMS after service domain selection is shown as follows:
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Mobile Terminated Call Flow After T-SDS
1.
The call reaches to terminating I-CSCF.
2.
I-CSCF sends LIR to HSS. And LIR will carry necessary information to HSS via extended AVP, such as service identifier (IM, voice, etc).
3.
HSS does T-SDS (Service Domain Selection), according to subscriber’s IMS voice subscription , service identifier, and user roaming status, etc.
If the result of T-SDS is CS domain, HSS returns an indicator (e.g. CSRN/cause value) in LIA, via extended AVP, that will make the I-CSCF progress the call towards a BGCF or an MGCF; otherwise, HSS returns the S-CSCF#2 address as per a normal IMS call flow.
4a-7a/7b.
The call is routed to IMS domain and delivered to UE via EPC/CS after T-ADS. The T-SDS (in step 3) and the T-ADS shall be configured to take consistent decisions.
4b-5b.
The call is routed to CS domain in VPLMN. (To avoid double triggering T-SDS, an indicator is needed to notify GMSC whether to perform T-SDS or not)
Compared with the Service Domain Selection for mobile terminated calls from the PSTN/CS domain, the following table shows the difference and similarity for T-SDS for mobile terminated calls from IMS.
	Alternative ▶
Criteria▼
	T-SDS for mobile terminated calls from the PSTN/CS domain
	T-SDS for service domain selection for mobile terminated calls from IMS

	Performed by
	Interaction between GMSC and HSS
	Interaction between I-CSCF and HSS

	Factors taken into account
	- whether the user is roaming or not;

- user preferences;

- service subscription;

- operator policy;

- The state of the UE in the circuit switched domain. The state information includes: Detached, Attached;

- The state of the UE in the IMS. The state information includes: Registered, Unregistered;

- The access network capabilities, including the information available in the HSS on whether IMS voice over PS Session is supported (as specified in TS 23.060 [2] and TS 23.401 [27]);

- The UE capabilities (e.g. SRVCC capability as defined in TS 23.216 [35]).
	- whether the user is roaming or not;

- user preferences;

- service subscription;

- operator policy;

- The state of the UE in the circuit switched domain. The state information includes: Detached, Attached;

- The state of the UE in the IMS. The state information includes: Registered, Unregistered;

- The access network capabilities, including the information available in the HSS on whether IMS voice over PS Session is supported (as specified in TS 23.060 [2] and TS 23.401 [27]);
- The service identifier (e.g. MMTel, IPTV, IM, file transfer, image share, etc.) in the incoming session;
- The UE capabilities (e.g. SRVCC capability as defined in TS 23.216 [35]).

	Advantages
	- Media resource saving by avoiding media bypass, especially when both user are CS preferred.
- ……
	- High efficient routing. For a UE which is attached to the CS network at an MSC server which is not enhanced for the support of ICS, calls directed to CS domain directly after interrogating the HSS for routing information will be more efficient than anchored to IMS then to CS.
- IMS capacity saving.
- Minimize disruption on CS. This will lead to fast call setup time to better user’s experience.

- Avoid MSC upgrade to EMSC.
- Avoid service conflict such as CFNR.

	Further action after interrogating the HSS for routing information
	Direct the call towards an MGCF or a VMSC or to provide further processing (e.g. invoke CAMEL G-MSC processing)
	Direct the call towards an S-CSCF or a BGCF


2. Regarding the problem of considering the service identifier as a factor to be taken into account for T-SDS, I-CSCF may need to be aware of the service identifier and an extended AVP carrying this information in LIR to HSS is needed on the Cx interface.
Compared to T-SDS for mobile terminated calls from the PSTN/CS domain, T-SDS for mobile terminated calls from the IMS shall take into account also the service identifier because an incoming session from the IMS may carry different type of services (e.g. MMTel, IPTV, IM, file transfer, image share, etc.), but only voice and video can be terminated on the CS domain.
Conclusion

It is recommended to add Domain selection function for mobile terminated calls from the IMS to 23.221. Details please refer to the related CR S2-124460.
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