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1
Introduction
In RAN#47 meeting, there was a long debate on the GW-based solution for HNB-to-HNB mobility enhancements, and the way forward was agreed to remove it in release 9 and introduce a full solution in release 10 including the stage 2 and/or stage 3 changes.[1]. This paper discusses possible solutions based on the solution described in [2] TS25.467v9.1.0 Sec 5.7.2 and gives a preference.
2
Discussion
· As we know, the main problem of the GW-based solution described in [2] is the IUUP issue, which has been well discussed in [3]:the IUUP is terminated in HNB and CN only, the HNB-GW will be involved in IUUP handling. After the intra-GW handover, the target HNB will initiate the IUUP initialization procedure, but this is not expected by MSC because the handover intends to be CN not involved, so the MSC will fail the established CS call every time during Intra HNB-GW relocation. There were two options including stage 2 and stage 3 changes on the table in RAN3#67 [3]: 
· Stage 2 solution: Iu UP protocol should be terminated in the HNB-GW as well when intra-GW handover is supported. Though this solution has very little impact on standard, the defeat is also obvious: the HNB-GW shall have the Iu UP entity to do the RFCI value mapping between HNB<->HNB-GW and HNB-GW<->MSC, which leads to highly increase the complexity of HNB-GW implementation
· Stage 3 solution: The target HNB is informed about the RFCI values and Iu UP Mode Version currently in use by the source HNB. The target HNB shall start using the same RFCI set as received from the HNB-GW instead of performing the Iu UP Initialisation procedure after the relocation. Therefore, the whole relocation procedure will remain transparent to the CN.
Though Stage 3 solution has less impact on HNB-GW comparing to stage 2 solution in IUUP handling, both of the two solutions require the HNB-GW fetches and storesRAB related information in UE associated message in RANAP for a paricular UE to construct Relocation related RANAP messages in case of handling intra-GW intra-CSG handover. Besides IUUP issue, the HNB-GW may also need to terminate location reporting [4]. If such enhancement is supported, the HNB-GW may need terminate almost RANAP messages, just like a MSC and a SGSN, which is also not the intension of introducing HNB-GW. So the complexity of the HNB-GW should be minimized if possible. It proposes an enhanced stage 3 solution to further decrease the complexity of the HNB-GW:
Enhanced stage 3 solution: 
The source HNB has all the information for the HNB-GW to construct the Relocation related messages including RAB information. The HNB-GW can get the necessary information to construct Relocation related messages from the source HNB instead of interpreting RANAP messages to fetch it, then the complexity of the HNB-GW is further reduced. 
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Figure 1 Enhanced Stage 3 solution.

1. 
The UE has established an active CS/PS session to the CN via the source HNB and HNB-GW.
2.
At some point, the source HNB makes a decision to relocate the UE session. 
3.
The source HNB triggers relocation of the UE session by sending the RANAP Relocation Required message encapsulated in the RUA Direct Transfer message to the HNB-GW.  The target RNC-Id and target Cell-Identity information along with relocation information are included by the source HNB in the RANAP Relocation Required message. The RUA Direct Transfer Message shall contain the UE specific information including the RAB information for HNB-GW to construct Relocation Request message, Iu UP Information IE if CS call is established for the UE for the target HNB, the SAC changing location reporting etc.The RAB information shall be interpret by the HNB-GW in some case e.g. the ATM based option is used in user plane between the HNB-GW and the CN. But the information can also avoid these information fetching and storage in other cases. 
4.
Steps forHNB-GW Triggered UE Registration are executed between the HNB-GW and the HNB. If the HNB-GW finds the handover is intra-GW intra-CSG handover, the HNB-GW should use the RAB information to construct Relocation Request message and send the IUUP information and SAC changing information to the target HNB with Relocation Request message in RUA. 
5.
The HNB-GW constructs the appropriate RANAP Relocation Command message and routes the RANAP message encapsulated in the RUA Direct Transfer message to the source HNB.

6-10. the rest of the relocation procedure continues as shown in the corresponding steps in the above figure.

11.
The HNB-GW upon getting an indication that the UE has been successfully relocated to the target HNB triggers the Iu release procedure towards the source HNB by sending a RUA encapsulated RANAP Iu Release Command message.

12.
The source HNB acknowledges the Iu release procedure to the HNB-GW by sending a RUA encapsulated RANAP Iu Release Complete message.

Note: Steps 2 to 12, as appropriate, are repeated for the second CN domain when present with the following exception. There is only one Context Id allocated to the UE regardless of the number of signaling domains relocated.

13. The HNB-GW deregisters the UE from the source HNB. The source HNB releases the resources assigned to the UE and deletes all stored context information associated with the UE
From the comparision table below, the enhanced stage 3 solution only requires the source HNB to send the UE information to the HNB-GW or the target HNB via RUA message, which don’t need the HNB-GW to fetch the UE Context in UE associated message to mininize the impact on HNB-GW. It is proposed to use this enhance stage 3 solution as the way forward. 

	Table 1 The Comparision between possible solutions

	Stage 2 solution
	Stage 3 solution
	Enhanced Stage 3 solution

	1. RANAP Terminating
	2. Need terminate Relocation Related messages 
3. Interpret RAB handling messages to fetch and store these information for every UE.
4. Terminate location reporting procedure.

1. (
	2. Need terminate Relocation Related messages.
3. Interpret RAB handling messages to fetch and store these information for every UE.

4. Terminate location reporting procedure.

1. (
	2. Need terminate Relocation Related messages.

3. Only need fetch and store RAB information for every UE in some cases.

(

	IUUP Terminating
	HNB-GW need terminate IUUP.
(
	No change on Rel-9 architecture
(
	No change on Rel-9 architecture
(

	Which Node decides the intra-GW handover
	HNB-GW,

(
	HNB-GW,

(
	HNB-GW,

(

	HNB Impact
	No impact.
(
	The source HNB need send IUUP parameters to the target HNB via HNB-GW by RUA
(
	The source HNB need send the UE context including IUUP parameters and location reporting information etc. to the target HNB via HNB-GW by RUA
The source HNB need send the information to help GW construct Relocation Request message.
(


3 Proposal
From the analysis above, the enhanced stage 3 solution only introduces a few IE in RUA instead of big impact on the HNB-GW implementation. So it is proposed RAN3 to agree the following proposal to use this enhanced stage 3 solution as the way forward. If it is agreed, Huawei would like to draft related CRs for the stage2 and stage 3 specifications. 

Proposal: To minimize the impact on HNB-GW, it is proposed to use the enhanced stage 3 solution as the way forward.
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