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1 Introduction

Based on SA2 and RAN2 agreements on supporting the equivalent PLMN in UE CSG list, the solution of inbound mobility to shared CSG cell has been discussed since RAN3#74 meeting. So far there are five solutions discussed and outlined in TR 37.803 (1a, 1b, 1c, 2 and 3) [1]. However, each of them has some drawbacks in terms of supporting UEs of different releases [2].
In this contribution, we propose a hybrid solution and evaluate its benefits for UEs of different releases.
2 Discussion
2.1 Previous work
As specified in [1], solution 1a and solution 2 are designed for Rel-11 UEs, and solution 1a imposes higher overhead on the Uu interface than solution 2 does. In addition, solution 1a does not work in some situations as concluded in [3]. On the other hand, solution 1b, 1c and 3 can be applied to both Rel-11 and legacy UEs, though at the cost of introducing large overhead on the Uu interface in comparison to solution 2 that is dedicated to Rel-11 UEs. Moreover, solution 1b and 1c have some major impacts on the S1 interface. From the aspect of security architecture, solution 1c breaks some fundamental security principles, especially when the source eNB is a HeNB [4].
Based on above observations, we propose that solution 1a, 1b and 1c should be precluded. Further, the feasibility of combining solution 2 and 3 into a hybrid solution should be studied.
Proposal 1: RAN3 is kindly requested to agree on that solution 1a, 1b and 1c are precluded and the feasibility of combining solution 2 and 3 into a hybrid solution should be studied.
2.2 Hybrid solution
The proposed hybrid solution differentiates various UEs by their capabilities, more specifically, their support to the “si-RequestForHO procedure”. The solution is based on the assumption that the “si-RequestForHO procedure” has been enhanced in Rel-11, such that Rel-11 UEs can select one of the broadcasted PLMN identities qualifying both access check and CSG membership check. The procedure of the hybrid solution is detailed in the sequel.
Step 1: The source eNB configures the UE to acquire SI of the neighboring CSG cell, using the reportCGI and si-RequestForHO indications in measurement report configuration.
Step 2: After receiving the measurement report configuration, UEs of different releases have their own reaction rules respectively.
· Rel-8 UE: It will ignore the si-RequestForHO indication and then reports ECGI and broadcasted PLMN identities of neighbouring CSG cell to eNB [5].
· Rel-9/10 UE: It will report ECGI and CSG-ID of the neighbouring CSG cell and CSG membership status.  Note that no PLMN identity will be reported to eNB [6][7].
· Rel-11 UE: Following the enhanced “si-RequestForHO procedure”, it will report ECGI and CSG-Id of the neighbouring CSG cell, CSG membership status and one selected PLMN, no matter the measured CSG cell is its CSG member cell or not.
Step 3: Based on the contents of measurement report, the source eNB can differentiate UEs of different releases and then apply different HO policies as follows:
· For Rel-8 UE: As defined in solution 3, the source eNB first performs access check for the reported PLMN list, and sends a subset of the PLMN IDs to MME for verification. The MME then selects one PLMN that passes the CSG membership check as the target.
· For Rel-9/10 UE: The source eNB sends another measurement configuration without the si-RequestForHO indication to UE.
· Therefore, after UE reports all broadcasted PLMN identities, the handover procedure continues as defined by solution 3.
· For Rel-11 UE: As defined in solution 2, the source eNB performs access check and MME performs CSG membership check for the reported PLMN.
Based on the analysis above, we justify the feasibility of the hybrid solution.
For better understanding of its effectiveness and overhead, we conclude our discussions in Table 1.
Table 1: Comparision of the various solutions in terms of their supports to UEs of different releases.
	
	Rel-8 UE
	Rel-9/10 UE
	Rel-11 UE

	Solution 1a
	Not supported
	Not supported
	Supported, with high overhead on Uu interface

	Solution 1b
	Supported
	Supported
	Supported, with high overhead on Uu/S1 interface

	Solution 1c
	Supported
	Supported
	Supported, with high overhead on Uu/S1 interface

	Solution 2
	Not supported
	Not supported
	Supported

	Solution 3
	Supported
	Supported
	Supported, with high overhead on Uu/S1 interface

	Hybrid solution
	Supported
	Supported
	Supported


Therefore, we propose that RAN3 agrees on the following proposal:
Proposal 2: RAN3 is kindly requested to consider the proposed hybrid solution to solve the issues about inbound handover to shared CSG cell.
3 Conclusion

For the sake of supporting inbound handover to shared CSG cell for UEs of different releases, we proposed a hybrid solution that helps source eNB to distinguish UEs of different releases and then to handle their appropriately. The solution can work efficiently and maintain backward compatibility.
Based on the above observations, we propose that:
Proposal 1: RAN3 is kindly requested to agree on that solution 1a, 1b and 1c are precluded and the feasibility of combining solution 2 and 3 into a hybrid solution should be studied.
Proposal 2: RAN3 is kindly requested to consider the proposed hybrid solution to solve the issues about inbound handover to shared CSG cell.
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