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Abstract of the contribution: Analyses the possibility of having combined LA between IMS HNBs and macro-cells and proposes the assumption to separate the IMS HNBs from adjacent macro-cells.
1. Introduction
The analysis of different solutions on the problem of allowing combined LAs between IMS HNBs and adjacent macro-cells was discussed recently offline and different proposals were made. This paper analyses the proposals and proposes a way forward on this problem. 

The following alternatives were discussed in order to allow IMS HNBs and adjacent macro-cells to co-exist in the same LA:

Alternative 1: IMS Session Transfer is triggered upon UE response to the incoming paging request.

With this proposal the MSC-S e.f. HNB that covers the combined LA registers the UE in IMS when it receives the LAU, when the UE enters the combined LA. Then if the UE moves to the IMS HNB coverage area inside this LA and a MT call is received, the MSC pages the UE and when the UE responds successfully to the paging request an IMS session transfer is triggered to transfer the session to the IMS HNB while at the same time with parallel IMS registration is performed on behalf of this UE. 
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Challenges:

· A legacy UE might camp on a IMS HNB for which it may not have access permissions. 

NOTE: To avoid this, a legacy UE must perform access control immediately upon reselecting the HNB cell in idle-mode.

· Impacts on the SCC AS that needs to perform IMS Session Transfer before final response for the session is received

· Impacts in general to the TS 23.292 and TS 23.237 procedures for rel.9

Alternative 2: IMS registration is triggered through the periodic LAU or when the UE initiates the first call
This proposal assumes that when the UE moves in idle mode in the HNB coverage it is still served by the CS domain until it sends a periodic LAU, this triggers IMS re-registration from the IMS HNB. Another possibility is to register the UE in IMS from IMS HNB after a possible call handling (e.g. prior to the periodic LAU is sent). Overall this solution implies that the UE is served by MSC until a periodic LAU or other NAS signalling (e.g. call setup) is sent by or to the UE. 
Challenges:

· A legacy UE might camp on a IMS HNB for which it may not have access permissions. 

NOTE: To avoid this, a legacy UE must perform access control immediately upon reselecting the HNB cell in idle-mode.
· The UE might be served from the MSC for the entire time until a periodic LAU is sent by the UE or a MO/MT is performed.

· The IMS HNB is also mandatory to provide access to the CS domain (not mandated at the moment in TR 23.832)

2. Conclusion

Given that the proposed solutions above present issues and also given the fact that IMS HNB architecture is targeting to support legacy UEs, which need to be forced to perform registration (as per TS 25.467) in order to be checked whether they are allowed access in the HNB, then it is proposed that the IMS HNB uses the assumption that the IMS HNB will be allocated a different LA from the adjacent macro-cell.

Proposed changes: 
>>>1st Change<<<
5
Architectural Requirements 
Editor’s note: The relevant requirements for IMS aspects of architecture for Home NodeB will be based on the related service requirements from TS 22.220 [2] and above service characteristics.

The architecture of an IMS capable HNB subsystem shall be based on the architecture of a non-IMS capable HNB subsystem as defined in TR 23.830 [5] with the following clarifications and additions:

· It shall be possible to support access to the CS domain based on the architecture specified in TR 23.830 [5]. However, it is not mandated for a deployment to support access to the CS domain (as defined in TS 22.220 [2]).

· An IMS capable HNB subsystem shall support access to the PS domain based on the architecture specified in TR 23.830 [5]. Access to PS domain makes it possible to support the same PS access mobility mechanisms between different CSG cells and between CSG and non-CSG cells as that supported by a non-IMS-capable HNB subsystem.

· The architecture shall enable originated services requested by UEs with CS-specific NAS signalling (i.e. using TS 24.008 [4]) to be interworked with and provided by the IP multimedia core network subsystem (IMS). Similarly, the architecture shall enable terminated services in IMS to be delivered to UEs with CS-specific NAS signalling.

· If an IMS capable HNB subsystem provides access to the CS domain, then it shall route user-originated service requests to either CS domain or IMS based on operator policies. The domain selected to service a particular user-originated request shall be transparent to the UE and the user.

· The CS/IMS interworking functionality shall be transparent to UE. Therefore, the UE is not required to know if a HNB is IMS capable or not. 

· When a new UE successfully enters into an IMS capable HNB (e.g. it is successfully authenticated and authorized to use this IMS capable HNB), the IMS capable HNB subsystem shall register this UE to IMS. This allows the IMS capable HNB subsystem to provide subsequent UE originated and terminated services (using CS-specific NAS signalling) over IMS.
· For support of  CS UEs:
i. The architecture shall permit a complete offload of the CS Core for services supported in IMS, e.g., basic voice call; other legacy CS services such as Circuit Switched Data/Fax, etc., may still be supported in CS core. 

ii. The architecture shall support seamless handover from IMS Capable Home NodeB to macro cellular. 
iii. The architecture shall provide protocol interworking between 3GPP SIP (from/toward the IMS Core) and 24.008 [4] Call Control (from/toward the UE).
iv. The architecture shall permit service to be provided to inbound roamers.
v. The architecture should build on the Iu-h approach; that is, it should be possible to migrate from 3G Home NodeB to IMS Capable Home NodeB.
· The architecture shall have minimal impact upon the pre-Rel-9 Core Network.

· The architecture shall satisfy the constraint that IMS is access independent.

· The architecture shall offer the same level of security to the network and to the UE as 3G Home NodeB.

· The architecture shall support the generation of appropriate accounting information for all subscribers served by 3G Home NodeB including the case when the UE moves between macro cellular and 3G Home NodeB.

· The architecture shall trigger legacy UEs to perform access control (according to TS 25.467) immediately upon reselection of the IMS HNB cell in idle mode (i.e. through configuration of different LAs for HNBs cells and adjacent macro cells).

>>>2nd Change<<<
6.1.5
Mobility Management
6.1.5.1
 UE Attach procedure

The attach procedure for the UE is shown:
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Figure 6.1.5.1-1: UE attach procedure
1
The UE initiates the attach procedure by the sending the Location Update NAS message.

2
HNB-IM-IWF derives a VLR number based on the allocated LAI and on an IMSI hash function defined in TS 23.236 [19]. MSC/VLR selected may be the same or different than the one that serves the LA in the macro network where the HNB is located.
3~5 Update Location procedure is performed by the MSC server towards the HSS. and UE authentication is performed.

6
HNB-IM-IWF registers the UE towards IMS as specified in TS 23.292 [6].

7
IMS registration is accepted

8
Location Accept is sent to the UE. At this point the UE is registered in the CS domain as well as IMS CN.

>>>End of Changes<<<
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