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1. Introduction

In the Rel-9 SA1 has a requirement of different treatment of non-CSG and CSG member inbound handover for hybrid access mode as below,

-
In hybrid access mode when services cannot be provided to a CSG member due to a shortage of H(e)NB resources it shall be possible for established communication of non-CSG members via a CSG cell to be diverted from the CSG cell.

-
In a H(e)NB in hybrid access mode, to minimise the impact of non-CSG established communication on CSG members, it shall be possible for the network to allow the data rate of established PS communication of non-CSG members to be reduced.

2. Discussion
In order to fulfil this requirement, the network should know whether this UE is a CSG member or non-CSG member. Network can use two approaches applied to non-CSG member in case of HeNB in highly load situation. That is the network can reduce the established PS communication, or handoff this UE to another eNB/HeNB.
Approach 1: HeNB decide to handoff non-CSG member.
In order to handover some non-CSG member to another cell in case of HeNB was highly consumed, firstly the HeNB shall know who is CSG member is and who is not. The HeNB can know that based on UE reporting or from MME indication.

After that, HeNB store the CSG member indicator into UE context. When necessary, HeNB can trigger a handover procedure for non-CSG members.

The disadvantage of this method is when one non-CSG member handin this HeNB, via existing handover procedure, the MME can know the HeNB is hybrid mode after MME receives Handover Request Ack message. As showed in the figure 1, after step 4, MME can get the target CSG Id and mode. A new message (step 5) is needed to notify CSG member indicator to the HeNB after the handover procedure.
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Figure 1: CSG member notification procedure
Alternative 2: MME decide to reduce data rate for non-CSG member.
UE is willing to camp on his HeNB, UE sends message to the HeNB. The HeNB sends the Initial UE Message to the MME. In the initial UE message, including HeNB CSG Id and Access mode. The MME stored UE allowed CSG list in the UE context, after the MME get the HeNB CSG Id and access mode, the MME can know the UE is CSG member or not. In the Initial UE Message, the HeNB can send the resource status to the MME. If HeNB resource status is received by MME, for example, HeNB resource is highly consumed, the MME can reduces data packet rate,e.g. adjust AMBR for non-CSG UE.
During the handin procedure, if the MME know the HeNB resource status in the step 4 of figure 1, the MME can fail the handin procedure. Source side can choose another appropriate target eNB or HeNB.
3. Proposal

It is proposed two approaches to differently treat CSG member and non-CSG member. We think we can consider both approaches could be used to minimise the impact of non-CSG established communication on CSG members.
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