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1
Introduction
During the RAN3#69bis meeting, RAN3 agreed for the support of X2 based mobility between HeNBs in the following cases.
· Between two open access HeNBs;

· Between two closed/hybrid HeNBs only if they have the same CSG ID 
· From closed/hybrid HeNB to open access HeNB;
The above agreement is reflected in stage-2 text as below
X2-based HO between HeNBs is allowed if no access control at the MME is needed, i.e. when the handover is between closed/hybrid access HeNBs having the same CSG ID or when the target HeNB is an open access HeNB. 

The goal for the RAN3#70 meeting is to look for further stage-2 and stage-3 issues, if any.  This paper highlights one of the topics that impacts stage-2 and stage-3 under the framework of the current agreements.
2
Description

Currently, when the UE first access the closed cell, MME performs the access control based on the CSG ID received in the INITIAL UE Message. Or, when the UE first access the hybrid cell, MME performs the membership check based on the CSG ID received in the INITIAL UE Message.
TS 36.413, clause 8.6.2.1 - If the establishment of the UE-associated logical S1-connection towards the CN is performed due to an RRC connection establishment originating from a CSG cell, the CSG Id IE shall be included in the INITIAL UE MESSAGE message. 

TS 36.413, clause 8.6.2.1 - If the establishment of the UE-associated logical S1-connection towards the CN is performed due to an RRC connection establishment originating from a Hybrid cell, the CSG Id IE and the Cell Access Mode IE shall be included in the INITIAL UE MESSAGE message.
MME keeps the UE specific information in MME MM and EPS bearer Contexts (sub-clause 5.7.2-1 of TS 23.401) ECM-IDLE, ECM‑CONNECTED and EMM-DEREGISTERED states.

· IMSI

· IMSI-unauthenticated-indicator

· MSISDN

· MM State

· GUTI

· ME Identity

· Tracking Area List

· TAI of last TAU

· E-UTRAN Cell Global Identity

· E-UTRAN Cell Identity Age

· CSG ID

· CSG membership

· Access mode
The MME actions for the UE specific procedures are different depending on whether the UE is connected to the closed cell or hybrid cell in certain cases for example CSG membership change (subclause 5.16 of TS 23.401), Paging optimization (subclause 4.3.13 of TS 23.401), Charging etc.
In the current framework of the X2 based HO, for the specific scenario when UE moves between two HeNBs i.e. Intra CSG but different access mode i.e. closed <=> Hybrid, the above Access mode and CSG membership will not be updated in the MME. Therefore, some mechanism is needed in order to inform the MME that the UE is moved from closed mode cell to Hybrid mode cell and vice versa (within the same CSG). There could be two possible ways:
Solution 1: Indicate the Cell Access mode of each cell during the S1 Setup procedure and MME need to keep the CSG ID, Cell Access Mode mapping with Global eNB ID. 

Solution 2: S1AP Path Switch procedure could be enhanced so that the target (H)eNB would be able to indicate its own Cell Access mode to the MME during the X2 based HO.

 Solution 1 already discussed during release-9 at length and not adopted by RAN3 because it has several disadvantages for example MME need to maintain Cell Access Mode (and CSG ID) ( Global eNB ID mapping the each HeNB . On the other hand, using solution 2, MME can easily update the new access mode in the UE specific information (MME MM and EPS bearer Contexts). Therefore, with this contribution, we propose to adopt solution 2.
Proposal 1: During the X2 based HOs for the HeNB, the target HeNB additionally indicates its access mode to the MME in the S1AP Path Switch Request message. 
Because of the above there are some changes related to X2 based HO procedure needed in SA2 specs TS 23.401 Therefore, once there is an agreement in RAN3, LS to SA2 needed so that SA2 specs can be updated accordingly.
Proposal 2:  Send an LS to SA2 informing about the solution agreed in RAN3 for X2 based mobility for HeNBs (proposal 1).
3`
Conclusion and Proposals

In this paper, we have analysed the inter-HeNB mobility solution direct X2 interface between two HeNBs in order to optimize the intra-CSG scheme where no access control is needed. Based on the analysis, for the intra CSG mobility scenario (closed ( hybrid), it is proposed following:

Proposal 1: During the X2 based HOs for the HeNB, the target HeNB additionally indicates its access mode to the MME in the S1AP Path Switch Request message. 

Proposal 2:  Send an LS to SA2 informing about the solution agreed in RAN3 for X2 based mobility for HeNBs (proposal 1).
The sources company has provided the Stage-2/ Stage-3 CRs in R3-103528, R3-103529 and Draft LS (to SA2) in R3-103530.
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