3GPP TSG RAN WG3#66bis 

R3-100177
Valencia, Spain,18th – 22th January 2010
Agenda Item:
14
Source: 
ZTE
Title: 
CSG membership acquisition during intra-GW relocation
Document for:
Discussion and Approval
1 Introduction
Intra-GW and intra-CSG relocation between HNBs is introduced in [1]. The HNB GW makes the decision whether it’s intra-GW and intra-CSG relocation, and the UE is permitted to relocate to the target HNB cell without the CN involved. The HNB GW can make this decision when the source is closed CSG cell, since the UE can only access the source as a subscribed CSG member. And then the HNB GW can determine that the UE can be allowed to access the CSG (the same as the source one) associated with the target cell. 
But in the case that the source HNB cell is hybrid, the HNB GW do not know the CSG Membership Status (member or not member) of UE at the source HNB. Then the problems are,
1) If the target HNB cell is closed, the HNB GW do not know whether the UE can be allowed to access the target HNB cell,

2) If the target HNB cell is hybrid, the HNB GW do not know whether the UE can access the target HNB cell as a subscribed CSG member or not.

This contribution aims to discuss solutions for the HNB GW to acquire the CSG membership.
2 Discussion
According to [1], the intra-GW and intra-CSG relocation is introduced. When the Relocation procedure is intra-GW and intra-CSG, the HNB GW will decide whether the UE can switch to the target HNB without the CN involved. It’s ok if the source HNB cell is in closed mode.
But in section 5.7 HNB to HNB mobility [1], it discusses the general procedure of relocation between HNBs. The source HNB cell or target HNB cell may be hybrid, which is still in the scope of intra-CSG relocation.
Therefore in the intra-GW and intra-CSG relocation scenario when the source HNB cell is hybrid, the HNB GW can NOT make the decision for the UE’s access at the target HNB because it don’t know the CSG Membership Status of UE at the source hybrid HNB. That means the HNB GW does NOT know whether the UE accesses the source HNB as a subscribed CSG member or not, and then does NOT know whether the UE is allowed to access the CSG (the same as the source one) associated with target HNB cell. It raises some problems,

1) If the target HNB cell is closed, the HNB GW do not know whether the UE can be allowed to access the target HNB cell,

2) If the target HNB cell is hybrid, the HNB GW do not know whether the UE can access the target HNB cell as a subscribed CSG member or not.
Therefore, it’s necessary to inform the HNB GW of the UE’s CSG Membership Status for the intra-GW and intra-CSG Relocation judgement. 
Proposal 1: In potential intra-GW intra-CSG relocation if the source HNB cell is hybrid, the HNB GW needs to acquire the CSG Membership Status of UE.

Here we discuss several possible solutions.
Option1: CSG Membership Status included in Relocation Required message
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Figure 1
1. UE initially accesses the HNB network through the source HNB.
2. The source HNB receives measurement report from UE and makes the Relocation decision.
3. The source HNB sends the Relocation Required message to the HNB GW.  The Relocation Required message includes the CSG Membership Status of UE. The HNB GW determines whether it’s an intra-GW and intra-CSG relocation, and whether the UE can access to the target HNB as a subscribed CSG member or not.
4. The HNB GW sends Relocation Request message to the target HNB.
5. Subsequent relocation procedures between the UE, UTRAN and CN.

Option2: The HNB GW acquires the CSG Membership Status in COMMON ID message
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Figure 2
1. UE establishes the RRC connection to the source HNB.

2. The source HNB sends Initial UE message to the CN.

3. The Authentication and Security procedure between the CN and HNB.

4. The CN sends the common id message to the source HNB through the HNB GW. The HNB GW needs to decode the common id message and store the CSG Membership Status of UE for the potentially subsequent intra-GW intra-CSG relocation. 
5. Subsequent initial access procedures between the UE, UTRAN and CN.

Option3: A new RANAP message acquires the CSG Membership Status from the CN
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Figure 3
1. UE initially accesses the HNB network through the source HNB.
2. The source HNB receives measurement report from UE and makes the Relocation decision.
3. The source HNB sends the Relocation Required message to the HNB GW.  
4. The HNB GW determines it’s intra-GW relocation, but do not know whether the UE can access the target HNB as a member or not. Then the HNB GW sends the Membership acquisition message to the CN to acquire the CSG Membership Status of UE.
5. The CN responses with the Membership acquisition Response message, which includes the CSG Membership Status of UE.
6. The HNB GW sends Relocation Request message to the target HNB.
7. Subsequent relocation procedures between the UE, UTRAN and CN.

Option4: A new RANAP message provides the CSG Membership Status from the source HNB
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Figure 4
1. UE establishes the RRC connection to the source HNB.

2. The source HNB sends Initial UE message to the CN.

3. The Authentication and Security procedure between the CN and HNB.

4. The CN sends the common id message to the source HNB. The common id message includes the CSG Membership Status of UE. 
5. If the source HNB cell is hybrid, it’ll send the membership provision message (which includes the CSG Membership Status of UE) to the HNB GW for the potentially subsequent intra-CSG intra-GW relocation.
6. Subsequent initial access procedures between the UE, UTRAN and CN.
In the above discussion, we provide several methods for the HNB GW to acquire the CSG Membership Status of UE
OPTION 1: The source HNB informs the HNB GW of the UE’s CSG Membership Status in the Relocation Required message.

OPTION 2: The HNB GW acquires the CSG Membership Status in the COMMON ID message in the initial access procedure.
OPTION 3: Introduce a new RANAP message for the HNB GW to acquire the CSG Membership Status from the CN.
OPTION 4: Introduce a new RANAP message for the source HNB to provide the CSG Membership Status to the HNB GW in the initial access procedure.
Comparison:
	　
	New message needed
	Extra handling in HNB GW
	Additional storage of CSG Membership Status in HNB GW
	New IE introduced in present message
	　Description

	Option 1
	no
	no
	no
	yes
	Only needs to modify the Relocation Required between HNB and HNB GW. HNB GW only checks CSG Membership Status when potential intra-GW and intra-CSG relocation happens from hybrid cell.

	Option 2
	no
	yes
	yes
	no
	In 25.467, HNB GW only checks IMSI in COMMON ID message for UE registration in case of non CSG UEs or non CSG HNBs. HNB GW needs to store the CSG Membership Status in advance, i.e. during initial access and before any relocation happens.

	Option 3
	yes
	yes
	no
	no
	New procedure is needed between the HNB GW and CN.

	Option 4
	yes
	yes
	yes
	no
	New procedure is needed between the HNB and HNB GW. HNB GW also needs to store the CSG Membership Status in advance.


Therefore we prefer the OPTION 1 as the solution of CSG Membership Status acquisition of the HNB GW.
Proposal 2: The source HNB informs the HNB GW of the UE’s CSG Membership Status in the Relocation Required message.
3 Conclusion 
In this contribution we discuss the necessity of the CSG membership acquisition for the HNB GW to make the decision in the potential intra-GW and intra-CSG relocation, when the source HNB cell is hybrid. And we provide and compare the several solutions for the HNB GW to acquire the CSG membership. The proposals are as follows,
Proposal 1: In potential intra-GW intra-CSG relocation if the source HNB cell is hybrid, the HNB GW needs to acquire the CSG Membership Status of UE.
Proposal 2: The source HNB informs the HNB GW of the UE’s CSG Membership Status in the Relocation Required message.
We hope RAN3 could discuss and approve the above proposals. If the proposals are approved, we will be glad to provide relevant CRs.
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