Page 1



3GPP TSG RAN WG3 Meeting #74




                  R3-112843
San Francisco, USA, 14th – 18th November, 2011

Agenda item:
15.3.2
Title:
Discussions on Membership Verification procedure
Source:
New Postcom
Document for:
Discussion and Decision
1 Introduction

At the RAN3#73 meeting, the following agreements have been made on prioritization of mobility enhancement use cases between HeNBs [1]:
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According to previous RAN3 agreements, the inbound HO from HeNB to a hybrid HeNB is the prioritised scenario, where the enhancement of Membership Verification (MV) procedure correspondingly becomes prioritised work. In this contribution, we briefly discuss and evaluate the options for potential improvement of MV for supporting inter-CSG HO.
2 MV in inter-CSG mobility
As MV is a UE-specific procedure, the inbound HO to hybrid HeNB can be divided into two types:

· Type-1: the HO-candidate UE declares itself as a non-CSG member of the target hybrid HeNB;

· Type-2: the HO-candidate UE declares itself as a CSG member of the target hybrid HeNB.
The Type-1 mobility is defined as open-mode handover and analyzed in [2], where we concluded that it can be optimized as X2-based HO since in this case no MV at MME is needed. In the sequel, we will only focus on Type-2 mobility, where MV is inevitable.

Furthermore, it is widely recognized that the HeNB is not trustworthy from CN’s perspective, since it may be provided to end users as CPE. Accomplishing MV procedure in RAN implies that UE subscription data will have to be submitted to HeNB. This severely violates current security principle and architecture. Thus, we suggest RAN3 exclude RAN-level MV solution from the Rel-11 SI.
Proposal 1: It is suggested that RAN3 shall exclude RAN-level MV solution for inter-CSG mobility in Rel-11.

On the other hand, several schemes of CN-level solutions have been proposed. The relevant issues of these options are summarized in Table 1.
Table 1: CN-level MV solutions.

	Option
	Description
	Issues

	Alt-1
	Source HeNB triggers MV before initiating handover [3-6]
	· Impacts on S1AP due to introduction of new signalling messages

· Extra delay in X2-based HO

	Alt-2a
	Target HeNB triggers MV before accepting Handover Request [3-6]
	· Impacts on S1AP due to introduction of new signalling messages
· Extra delay in X2-based HO

	Alt-2b-1
	Target HeNB triggers MV by sending Path Switch Request and initially treating UE as non-CSG member [3-7]
	· Unfair treatment for CSG member UEs
· No differentiated RAC/CMC

	Alt-2b-2
	Target HeNB triggers MV by sending Path Switch Request and initially treating UE as CSG member [3-7]
	· Security risk and resource abuse by non-CSG member UEs
· No differentiated RAC/CMC


With respect to current RAN specifications, 5 signalling messages are needed in X2-based HO and 7 in S1-based HO. Considering that both Alt-1 and 2a need 2 new signalling messages (i.e. MV Request and MV Response), our concern is that the introduced overhead therefore counteracts, at least from the signalling aspect, the potential benefit offered by the optimized X2-based HO, which is expected to have 2 messages less than S1-based HO does. Therefore, we suggest that these schemes need to be evaluated with respect to their overall performance gain.
Proposal 2:  It is suggested that the overall performances of Alt-1 and 2a should be justified before further investigations on these solutions are conducted in RAN3.
For Alt-2b-1 and 2b-2, no extra delay is explicitly introduced. However, they have more issues than their counterparts.
First, the target HeNB would face a dilemma when it has to assume UE’s membership status, either to be CSG or non-CSG. In Alt-2b-1, the CSG member UE, which is considered as a non-CSG member, may suffer degraded QoS due to restricted resource applicable to non-CSG member UEs. On the contrary, in Alt-2b-2 the non-CSG member UE which is treated as CSG member may impose security risk to the network and/or impair the achievable benefits reserved for CSG member UEs only.
Furthermore, both Alt-2b-1 and 2b-2 have negative impacts on RRM implementation, which may not be revealed by the specification alone. The potential problems include Radio Admission Control (RAC) and Connection Mobility Control (CMC) [8]. For example, due to limited resources, the target hybrid HeNB may have to:

· reject HO requests from “non-CSG” member UEs as in Alt-2b-1, or;
· release resources occupied by non-CSG member UEs to accommodate HO request from “CSG” member UEs as in Alt-2b-2.
Consequently, for Alt-2b-1, the Handover Drop Rate in source HeNB may unexpectedly increase since the target HeNB may undesirably reject the HO request from “non-CSG” member UEs. On the other hand, for Alt-2b-2, the Call Drop Rate in target HeNB may unexpectedly increase, since the target HeNB may undesirably release some of its non-CSG member UEs in order to provide sufficient resources for immigrated “CSG” member UEs. Clearly, these solutions likely introduce instability in RAN.
Based on above analysis, we propose that:
Proposal 3: It is suggested that the impacts from Alt-2b-1 and 2b-2 on specification as well as on RRM implementation should be justified before further investigations on these solutions are conducted in RAN3.
It is worth mentioning that we also discuss inter-CSG mobility issues in [9], where the benefit of enhancing abovementioned Type-2 mobility is considered unnecessary in typical scenarios. Thus, in our viewpoint, only Type-1 mobility shall be considered for enhancement unless further justifications for the necessity of optimized Type-2 mobility have been provided.

Proposal 4: Only Type-1 mobility shall be considered for enhancement in Rel-11 unless the necessity of further optimized Type-2 mobility is justified.
3 Conclusion

In this contribution, we investigated CN-level MV candidate solutions for inter-CSG mobility. In our opinion, these candidate solutions have some open issues with respect to performance and/or standardisation impacts. Based on the above discussions, we suggest RAN3 agree on the following proposals:
Proposal 1: It is suggested that RAN3 shall exclude RAN-level MV solution for inter-CSG mobility in Rel-11.
Proposal 2:  It is suggested that the overall performances of Alt-1 and 2a should be justified before further investigations on these solutions are conducted in RAN3.
Proposal 3: It is suggested that the impacts from Alt-2b-1 and 2b-2 on specification as well as on RRM implementation should be justified before further investigations on these solutions are conducted in RAN3.
Proposal 4: Only Type-1 mobility shall be considered for enhancement in Rel-11 unless the necessity of further optimized Type-2 mobility is justified.
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