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1 Introduction 
With regard to membership verification under inter-CSG hybrid target HeNB cases, it was agreed in RAN3 #77bis that PATH SWITCH REQUEST can be used for this purpose as opposed to using UE Context Modification procedure as an attempt to refine Solution 1d further. There is a common understanding in terms of always using a special IE in the PATH SWITCH REQUEST message originating from a Rel-11 HeNB but not in terms of using it in the PATH REQUEST ACK all the time. This paper tries to see whether it is needed in every PATH REQUEST ACK originating from an MME belonging to Rel-11.
2 Discussion

In the email discussion led by NSN based on R3-122383, the following is stated. The hybrid Rel-11 HeNB always includes the CSG Membership Status IE in the PATH SWITCH REQUEST message. In response, a Rel-11 MME will always include the IE in the PATH REQUEST ACK message when the requesting HeNB is hybrid. The IEs are set to “Optional/Ignore” in case the receiver is Rel-10. If no IE is included, the receiver will consider the situation as abnormal. The IE may not be included only when Rel-10 nodes are involved. Given that in Rel-10, a HO to a hybrid HeNB is not allowed, the only deployment scenario that may lead to the abnormal condition is where MME belongs to Rel-10 and HeNB belongs to Rel-11 – it is not sure how likely to have such a situation, although whatever the solution proposed for membership verification purpose has to be robust enough to handle any deployment scenario. 
This document questions whether the respective IE is always needed in the PATH REQUEST ACK message. If the membership verification by MME is successful, the MME does not have to include the IE in its return message – but include it only when membership verification fails. This way we can avoid both the unnecessary inclusion of IE by an MME and the processing of an IE by the target hybrid HeNB. Given that MME has to serve more than 1000s of UEs in its domain, any processing power saving at both MME and HeNB is better than no saving at all. In other words, MME does not just support one UE related HO in its domain – but many. Hence, any saving per UE will ultimately be a big saving. Further, every latency reduction during a UE HO is always good from a customer and operator perspective.
Proposal 1: MME shall include the CSG Membership Status IE in the PATH SWITCH ACK ONLY when the membership verification fails. 
Now there is a need to distinguish a case from the above case where a Rel-10 MME is involved. A Rel-1- MME is not expected to include the IE in the ACK message no matter whether membership verification has failed OR succeeded. In order for the solution to be robust enough under such scenario, it is better to set the IE as “reject”. This way it can be ensured that a Rel-10 MME will send the reject message explicitly as opposed to performing nothing and this will enable a hybrid HeNB to take corrective action in terms of rejecting the HO attempt of a non-member UE or downgrading it to non-member status. 
Proposal 2: By setting the IE as “reject”, it is easy to distinguish an abnormal condition where Rel-10 MME is involved. 
3 Conclusion and proposals
This paper analysed solution 1d further and makes some proposals as a way to save processing power in both MMEs and HeNBs. Given that some processing power saving per UE can be huge when the domain size of MME is considered, it makes the following proposals:
Proposal 1: MME shall include the CSG Membership Status IE in the PATH SWITCH ACK ONLY when the membership verification fails.
Proposal 2: By setting the IE as “reject”, it is easy to distinguish an abnormal condition where Rel-10 MME is involved. 
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