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Abstract of the contribution: The paper analyzes the Alt 2 and Alt4 architecture proposals from IMS HNB study TR 23.832 v 0.60. and try to draw a conclusion.

1. Introduction

During SA2 #76, a network based approach was endorsed for the current SA1 requirement (i.e., R9 level) and proposed that SA2 should decide between Alt 2 vs. Alt 4 in this SA2 meeting.

2. Discussion

The following figure highlights the Alt 2 and Alt 4 for comparison in this paper.
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Figure 1. Placement of SIP/24.008 interworking function for Alt 2/4 in TR 23.832.

2.1 Standardization impacts on each alternatives

- Alt 2 reuses ICS MSC function as defined in TS 23.292. No further standardization impacts expected with this solution

- Alt 4 requires the following optional features in the MSC:

1. TR contains an optional procedure for MSC to signal IHAF that UE has left the HNB area so IHAF can deregister the UE from IMS. This impacts Iu-cs. Leaving IHAF registration in IMS when UE is out of reach can cause delay in call termination routine.

3. TR contains an optional procedure for MSC to notify the IHAF of the ICS flag to aid the IHAF to determine whether to register with IMS on behalf of the UE. This impacts Iu-cs. 

3. TR contains procedure to capture security context by resetting CKSN. This implies local database for IMSICK/IK/TMSI mapping. It needs SA3 study to under security implications.

4.
Require T-ADS in the SCC AS should be enhanced to keep track of the likely location when multiple registrations existed. Retry when needed.

5.
FFS on how to enforce release or relocation of an active IMS session via the IHAF for a UE whose CSG membership expires during the session
6. 
Not clear how user plane and control plane separation is done. E.g., how to scale independently. 

7. 
How is LI done in ALT 4? Should the LI interface be extended to HNB GW?

2.2 Other considerations

O&M:

Alt 4 has the capability to bypass MSC Core. It means this HNB GW would have to implement the same set of counters as in the MSC Core in order to get a consistence performance audit. This seems to be a duplication of O&M and additional OPEX for the operator.

Alt 4 IHAF behaves as anchor MSC with MAP functionality for HO interworking. This requires IHAF to be maintained as almost like a full MSC.
Service Consistency:

Legacy UE which is served by IMS in HNB is running IMS service machinery. To maintain service consistency for these UE, the same IMS service machinery shall also be involved when UE is in the macro network. It can be envisioned that ICS MSC is used to maintain service consistency in the macro network.

In case of ICS-MSC, the same investment can be shared between macro and HNB system. In case of solution alternatives introducing SIP conversion within HNB system (i.e., Alt 4), the ICS-MSC based solution will be required as additional investment to support the service consistency between HNB system and macro layer. Hence, there is a duplication of functionality with introduction of Alt 4 in the network.

New R10 requirements:
Since R10 level SA1 requirements is not finalized. Selecting Alt 2 would allow a clean start of new functionality study for R10’s requirements. Selecting Alt 4 would require re-analysis of new function placement to IHAF or any new boxes as part of the new R10’s requirements.

3. Conclusion

Given that Alt 2 (ICS MSC) solution meets the R9’s requirements for IMS NHB with no further standardization impacts and also allow a clean start of R10 level requirements, it is recommended to conclude the study by selecting Alt 2 as the way forward for this TR in addressing R9’s requirement.

4. Proposal to the TR 23.832 as follow:

7
Assessment

Editor’s Note: This section is to discuss and assess the architecture alternatives.
Alt 2 has the following advantages over other alternatives:

- 
Maximum reuse of the existing standardized functions (as defined in TS 23.292) for IMS HNB applications with no new standardization requirements.

-
Maximum reuse of MSC Server enhanced for ICS for macro network to provide service consistency as user is being served by the macro access.

-
IMS remains as access independent, and no additional impacts to the IMS.

- 
Minimize mobility signalling and paging as HNB and surrounding macro area can be defined as the same LA. 

-
Reuse existing LI and CSG access control mechanisms.

-
Allow NAS level related counters to be collected and implemented in one node (i.e., MSC Server enhanced for ICS).

8
Conclusion

Editor’s Note: This section is to draw a conclusion on architecture solution for IMS Aspects of Architecture for Home NodeBs.
Alternatives 1 and 7 are not recommended for standardization. Additional alternative proposals are not expected.
Due to the advantages stated in section 7 for alternative 2 and that other alternatives are still having some FFS remain, it is concluded that alternative 2 is selected as the solution for IMS HNB with SIP UA in the network.
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