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1 Introduction

In last meeting, the mobility enhancement from Macro eNB to Home eNB was set as high priority. The target HeNB can be both open and hybrid mode. This paper aims to discuss some issues at first.
2 Discussions
2.1 X2 Interface Setup
Up to Release 10, there was no X2 interface between Macro eNB and HeNB. When we consider mobility enhancement between Macro eNB and HeNB in Release 11, the X2 interface setup procedure shall be estimated at first.

According to PCI/ECGI split range, Macro eNB can judge the type of cells around it. It cannot be excluded that Macro eNB initiates X2 interface setup according to configuration data from OAM. OAM has enough information, i.e. cell type and network topology, to decide whether an X2 interface can be setup towards adjacent eNBs/HeNBs. OAM informs the information to Macro HeNB and Macro HeNB initiates X2 Setup procedure towards the correct HeNB. Macro eNB can also decide whether X2 interface is established or not by the assist of ANR procedure. UE reports PLMN ID, PCI, ECGI and CSG ID, etc. Macro eNB determines target cell is macro or home cell and further CSG or non-CSG according to PCI/ECGI range. Non-CSG cell includes hybrid mode and open mode cell. Because the target node of mobility enhancement including both hybrid and open mode HeNB, for a Release 11 Macro eNB it can always initiate X2 interface setup towards a hybrid or open mode HeNB around it.
From the other direct, if a UE served by HeNB reports it detected a new macro neighbour according to reported PCI/ECGI, the serving HeNB is possible to know that target cell is a macro cell. If source HeNB is not a CSG cell, it can setup an X2 interface towards an open, hybrid or macro cell. If the source HeNB is a CSG cell, whether X2 connection can be setup is FFS and will be decided by discussion in other topic. Therefore, HeNB can also trigger X2 interface setup towards a macro eNB according to suitable information.
Observation 1: It is responsibility of the original node that decides to initiate an X2 interface setup procedure towards the target node according to PCI/ECGI of the target node. 
2.2 X2 Handover
Handover from macro eNB to HeNB includes two options, i.e. handover from macro eNB to open HeNB and handover from macro eNB to hybrid HeNB.

For the case of handover from macro eNB to open HeNB, it does not have requirement of AC/MV for UE access. After measurement report received from UE, the macro eNB will identify that target is an open mode HeNB and initiate X2 handover procedure.
For the case of handover from macro eNB to hybrid HeNB, an open issue should be considered. Due to hybrid characteristic, UE can be handed over to open part or to CSG part as the result of MV/AC. But we do not have MV/AC in X2 handover procedure up to R10.
Two alternatives can be estimated:

· Alternative 1: UE always be accepted by open part of target HeNB and do not consider its CSG membership information. After handover succeed, UE will try to access to CSG part if needed.

· Alternative 2: Introducing MV/AC during handover procedure including handover type decision. 

The advantage of Alternative 1 is that it does not need MV/AC via core network during X2 HO procedure. The drawbacks are UE could not get the service with QoS of CSG member until it, e.g. completed TAU procedure.
Alternative 2 facilitates a normal handover procedure, and put the UE into correct part of target HeNB directly. But this method would increase amount of signalling messages on S1 and enlarge X2 handover delay.

2.3 X2 GW

As an architecture optimization, it is possible to introduce X2 GW to decrease SCTP management load and resolve IOT problem. In the case of mobility from macro eNB to HeNB, no matter whether the target HeNB is connect to HeNB GW, X2 setup and X2 handover procedure would not be affected.

3 Conclusion

In this paper, we analyse the issues should be considered during X2 interface setup and X2 handover procedure. It is proposed that:
Proposal 1: It is proposed that RAN3 agrees Observation 1 in section 2.1 and extract into TR 37.803
Proposal 2: It is proposed that RAN3 extracts open issue and alternatives discussed in section 2.2 into TR 37.803, and estimates the alternatives.
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