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Introduction
In the previous RAN3 meetings, CSG for dual connectivity and inter-MeNB handover enhancement had been agreed to support. However, whether inter-MeNB handover with HeNB case could also be supported needs to be considered.
In this paper we mainly discuss the possible issues and provide some proposals for inter-MeNB handover with HeNB case.
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Discussion
Theoretically, for all the six scenarios listed in [1], the HeNB can be used as SeNB. Then inter-MeNB handover with HeNB case should also be considered as a typical case.

However, some special issues for CSG Cell need to be considered, for example, if SeNB is a hybrid mode HeNB, it is better for the HeNB to have membership status information of an accessing UE before serving it. Based on [1], firstly MeNB is required to provide membership information to HeNB in the SeNB Addition procedure and then perform further membership verification via MME. But for inter-MeNB handover with CSG case, target MeNB has no information about membership status of the accessing UE, referring to text lighted in yellow in annex, the RRM-Config IE included in X2 handover request message only contains information about measurement result and PhysCellId of candidate Cells. Thus target CSG cell has no means to acquire membership related information of the accessing UE before admission. 
Observation 1: For inter-MeNB handover with HeNB case target CSG cell has no means to acquire membership related info of an accessing UE before admission.
For solving above issue, there are two possible solutions to be considered:

· Option 1: Signaling membership status information of the UE to target MeNB by source MeNB
· Option 2: First admitting the UE as not member then performing membership verification with MME
Option 1 is a completed solution,  but requiring some standard effort.

For Option 2, it is possible for hybrid HeNBs to firstly admit resources to the UE as not member during inter-MeNB handover, and then perform membership verification with MME via E-RAB Modification Indication procedure. This option have no standard effort, but would have limited effect on UE’s traffic transmission, e,g. without prioritization for the use of resources compared with member during very short time of period. 
Proposal 1: RAN3 is kindly requested to discuss which options should be adopted for solving membership verification issue during inter-MeNB handover with HeNB .
Additionally, due to the typical cell size of HeNBs being much smaller than macro cells, for uncoordinated case, there may be multiple HeNBs within the coverage of the source eNB that have the same PSC/PCI. During normal X2 Handover procedure, as a HeNB serves a single cell only, target CSG cell can be identified by Target Cell ID IE defined at X2AP level of Handover request message. But for inter-MeNB handover with CSG case, multiple candidate SeNBs could be included in the RRM-Config IE within Handover request message in the form of PhysCellId list. Based on this information, target MeNB is unable to determine the correct target SeNB for dual connectivity. 
Observation 2: Based on information about PCI list included in RRM-Config IE within Handover request message, target MeNB may be unable to determine the correct target SeNB for dual connectivity
We list two possible solutions to solve the above issue:

· Option 1: Signaling ECGI information of candidate HeNBs to target MeNB by source MeNB
· Option 2: Depending on network implement
For Option 2, in case of PCI confusion, it would lead to wrong target SCG node being selected. And followed by synchronization failure between UE and target SCG, finally cause SCG failure. Although RAN2 has defined handling procedure for such failure case, but yet this case should be avoided due to having effect on per-UE throughput.

However, by Option 1, PCI confusion can be solved. Thus it seems Option 1 is more suitable.

Proposal 2: RAN3 is kindly requested to discuss which options should be adopted for solving PCI confusion issue during inter-MeNB handover with HeNB .

Based on above analysis, for signaling ECGI information of candidate HeNBs or membership status information of the UE to target MeNB, there also are two possible alternatives for choice:

· Alt 1: Defining a new ECGI list or membership status list at X2AP level of Handover request message
· Alt2: Adding ECGI IE or membership status IE in RRC container within Handover request message
For Alt1, as each ECGI information or membership status information is corresponding to measurement result of each candidate cell in the RRM-Config IE. Then this kind of definition seems unclear. Compared with Alt1, Alt2 seems more intuitively clear, so we prefer to use Alt 2 to transfer the ECGI info of candidate HeNBs.
Proposal 3: If it is required to transfer the ECGI info of candidate HeNBs or membership status information of the UE to target MeNB during inter-MeNB handover, it is proposed to add ECGI IE or membership status IE in RRC container within Handover request message. 
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Conclusion
In this document, we further discuss the possible issues and provide some proposals for inter-MeNB handover with HeNB case, some observations and proposals are shown as below:
Observation 1: For inter-MeNB handover with HeNB case target CSG cell has no means to acquire membership related info of an accessing UE before admission.

Proposal 1: RAN3 is kindly requested to discuss which options should be adopted for solving membership verification issue during inter-MeNB handover with HeNB .
Observation 2: Based on information about PCI list included in RRM-Config IE within Handover request message, target MeNB is unable to determine the correct target SeNB for dual connectivity
Proposal 2: RAN3 is kindly requested to discuss which options should be adopted for solving PCI confusion issue during inter-MeNB handover with HeNB .

Proposal 3: If it is required to transfer the ECGI info of candidate HeNBs or membership status information of the UE to target MeNB during inter-MeNB handover, it is proposed to add ECGI IE or membership status IE in RRC container within Handover request message. 
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Annex
From TR 36.331
RRM-Config information element
-- ASN1START

RRM-Config ::=



SEQUENCE {


ue-InactiveTime



ENUMERATED {










s1, s2, s3, s5, s7, s10, s15, s20,










s25, s30, s40, s50, min1, min1s20c, min1s40,










min2, min2s30, min3, min3s30, min4, min5, min6,










min7, min8, min9, min10, min12, min14, min17, min20,










min24, min28, min33, min38, min44, min50, hr1,










hr1min30, hr2, hr2min30, hr3, hr3min30, hr4, hr5, hr6,










hr8, hr10, hr13, hr16, hr20, day1, day1hr12, day2,










day2hr12, day3, day4, day5, day7, day10, day14, day19,










day24, day30, dayMoreThan30}

OPTIONAL,


...,


[[
candidateCellInfoList-r10
CandidateCellInfoList-r10

OPTIONAL


]]

}

CandidateCellInfoList-r10 ::=
SEQUENCE (SIZE (1..maxFreq)) OF CandidateCellInfo-r10
CandidateCellInfo-r10 ::=

SEQUENCE {


-- cellIdentification


physCellId-r10




PhysCellId,

dl-CarrierFreq-r10



ARFCN-ValueEUTRA,


-- available measurement results


rsrpResult-r10




RSRP-Range


OPTIONAL,


rsrqResult-r10




RSRQ-Range


OPTIONAL,


...,


[[
dl-CarrierFreq-v1090


ARFCN-ValueEUTRA-v9e0

OPTIONAL


]],


[[
rsrqResult-v1250



RSRQ-Range-v1250


OPTIONAL


]]
}

-- ASN1STOP
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