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1. Introduction
During RAN3#70 meeting inter-CSG mobility scenarios were discussed and prioritized. According to TR 37.803 [1] hybrid to hybrid mobility scenarios are of highest priority. In this contribution we propose an X2 HeNB to HeNB mobility solution optimized for this scenario.
2. Discussion
According to previously agreed RAN3 principle an MME should perform CSG access control rather than a RAN node. This, however, would require additional S1 message exchange which is not desirable in case of X2 HO, the whole purpose of which is to reduce CN signalling. A few solutions have been proposed in [2], [3] and other papers for the general case of open/close/hybrid to open/close/hybrid HOs with various trade-offs – security, HO latency or standardization complexity. In this contribution we propose to limit the solution to high priority scenario of hybrid to hybrid X2 mobility which would allow defining an optimal solution without any trade-offs:

Proposal 1: To limit inter-CSG X2 mobility solutions to the high priority scenario of hybrid to hybrid HO
We further propose to perform inter-CSG X2 HO as follows:
1. When the target eNB is an open HeNB, a macro eNB or a CSG HeNB with the same CSG ID the X2 HO is performed in the same way as it is done in Rel-10 as no access control is required
2. When the target eNB is a closed CSG HeNB the X2 HO is not supported, only S1 is

3. When the target eNB is a hybrid CSG HeNB the UE will be first handed over to the open part of the HeNB and later “moved” to full CSG membership, as described below

Inter-CSG hybrid-to-hybrid X2 HO is illustrated in figure1. Changes to the normal HO procedure are marked in red and explained below.
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Figure 1 - X2 HO
0. During HO execution, the UE will be handed over to the open part of the HeNB. Temporary QoS degradation may happen if the UE is in effect a member of this CSG.
1. Path Switch Request message already contains CSG ID and Cell Access Mode IEs. The MME will use this information to perform access control. 
2. If CSG ID matches UE CSG subscription information the MME will send CSG Membership Status IE to the HeNB in Patch Switch Request Ack message to notify the HeNB that the UE is a member. The HeNB will now consider the UE a CSG member.
Proposal 2: It is proposed to agree that in case of hybrid-to-hybrid inter-CSG X2 HO the UE will be first handed over to the open part of the HeNB, the MME will perform access control after the Path Switch Message and notify the HeNB of potential CSG membership status change in the Patch Switch Request Ack message.
Even though in this contribution we describe LTE, the same approach applies to UMTS as well.
3. Summary and proposal
It is proposed to agree the following
Proposal 1: To limit inter-CSG X2 mobility solutions to the high priority scenario of hybrid to hybrid HO.

Proposal 2: It is proposed to agree that in case of hybrid-to-hybrid inter-CSG X2 HO the UE will be first handed over to the open part of the HeNB, the MME will perform access control after the Path Switch Message and notify the HeNB of potential CSG membership status change in the Patch Switch Request Ack message.
It is further proposed to capture the following text in the TR 37.803

First change

6.3
Inter-CSG Mobility
6.3.x Hybrid-to-hybrid inter-CSG mobility
4. When the target eNB is a hybrid CSG HeNB the UE will be first handed over to the open part of the HeNB and later “moved” to full CSG membership, as described below

Inter-CSG hybrid-to-hybrid X2 HO is illustrated by the diagram below. Changes to the normal HO procedure are marked in red and explained below.
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3. During HO execution, the UE will be handed over to the open part of the HeNB. Temporary QoS degradation may happen if the UE is in effect a member of this CSG
4. Path Switch Request message already contains CSG ID and Cell Access Mode IEs. The MME will use this information to perform access control. 
5. If CSG ID matches UE CSG subscription information the MME will send CSG Membership Status IE to the HeNB in Patch Switch Request Ack message to notify the HeNB that the UE is a member. The HeNB will now consider the UE a CSG member.
Even though in this contribution we describe LTE, the same approach applies to UMTS as well.
End of changes
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