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Abstract of the contribution: This document identifies the necessity of independent terminating domain selection between CS domain and IMS domain by upgrading HLR.
1. Discussion 
· Problem Description

In the case that a dual mode UE (e.g. 3G+WiFi) get registered in both CS domain and IMS domain at the same time by using a single MSISDN, the terminating domain needs to be decided by the core network when a VoIP session is setting up.

Currently, conceptual or existing solutions, which are related to terminating domain selection in 3GPP, are based on anchoring in IMS. Wherever the calling party initiates a session, it will be anchored in IMS and IMS will excecute the terminating domain selection. However, this anchoring and terminating domain selection mechanism will bring some inter-working problems, especially for the carriers, whose CS and IMS domain will be long-term co-existent and keep inter-working. Some disadvantages are listed below: 
- One domain anchoring will cause signalling and media circuitous and increase the session establishment time. (Some experiment data indicate it will increase two or three additional seconds.)
- Aggregate the overhead processing of GMSC and MGCF and might lead to non-essential device expansion in the CS and IMS domain at the same time.
- Additional codec transcoding tasks are needed when a session crosses two domains.
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Fig 1 IMS implements terminating domain selection
The above problems get severest in the scenario that both the calling party and the called party are registered in the CS domain and the called party is also registered the IMS service. 
· Basic Idea

Therefore, it may be better to let CS and IMS do the terminating domain selection independently, since it will not only avoid the signalling and media circuitousness, but also lighten the overhead of GMSC and MGCF. 
· Two possible ways and the comparison
There may be two possible ways to realize the terminating domain selection in CS domain:
1) Upgrade SCP to support terminating domain selection.
2) Upgrade HLR to support terminating domain selection.
Upgrading SCP will continue the IN expansion and add new interfaces with IMS, which will prolong its lifetime. But from the long run, IN will gradually vanish. If data convergence is implemented, it will be much easier to realize all of the functions by the converged DB.

From the network evolution perspective, upgrading HLR is more in line with the trend of data convergence than SCP. The basic requirement of data convergence is unifying storage and query of HLR, EPC HSS and IMS HSS rather than the separate data storage. But for some historical reasons, these DBs are usually deployed independently for now. Because of lack of uniform interface, it is difficult to query between HLR and HSS. Through the work of upgrading HLR to support terminating domain selection, the interface and data sharing between HLR and HSS can be promoted. 
· Further Study

Then, we need to know what kind of information HLR should query from IMS HSS. We might face such a scenario that the IMS UE can only uses data and message service other than the voice service, even though it is registered in IMS, which means it is needed that HLR not only knows whether the UE is registered or not, but also knows the UE type or service attributes in order to make a correct decision of the terminating domain. Otherwise, we may have to call the called party by ringing synchronously or ringing sequentially in which case the path with no answering from the user will be wasted. 
Finally, the policy of terminating domain selection by HLR in CS domain is also needed. When IMS UE gets registered, HLR should definitely know how to choose the terminating domain and how to route the session.
2. Proposal
In order to avoid the additional cost caused be “one domain (IMS) anchoring”, it is proposed that HLR performs the terminating domain selection in CS while IMS DSF (Domain Selection Function) performs the same function in IMS.
Correspondingly, it is proposed to:
- Analyze the requirement of upgrading HLR to support, e.g., the query of UE type and register state.
- Determine the terminating domain selection policy in CS.
- Identify the association with the existent services (e.g. one number service).
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Fig 2 CS and IMS implement terminating domain selection independently
If the discussion and the principle of the proposal above can be agreed, we are willing to bring contributions to the next SA2 meeting to further specify the proposal.
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