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1. Introduction
The new WI on Extension of Dual Connectivity in EUTRAN was agreed [1] in RAN#68 meeting. And one of the objectives is “Define the solution to support hybrid access HeNBs acting as SeNBs for dual connectivity.” During RAN3#89 meeting [2], there are still two candidate options left for membership verification in order to support hybrid access HeNBs acting as SeNBs for dual connectivity. And it is also FFS whether the access mode information needs to be explicitly provided to the MME. In this contribution, we analyze the remaining issues on membership verification, i.e. down-selection of the membership verification solutions, whether to indicate the access mode to MME. 
2. Discussion
Down-selection of Membership verification solutions
According to the meeting report of RAN3#89 meeting [2], two candidate options to perform membership verification are listed as below. 
Option 1. Reuse E-RAB Modification Indication procedure for both SCG bearer and split bearer option.
Option 2. Reuse E-RAB Modification Indication procedure for SCG bearer and introduce new class 1 procedure for split bearer.
In option 1, MeNB obtains the verified UE’s membership status from MME reusing E-RAB modification indication procedure for both SCG bearer and split bearer. For SCG bearer, the E-RAB modification indication procedure is used for both update of DL GTP tunnel information and membership verification. But for split bearer, there is no need to update the DL GTP tunnel at the MME, the procedure is performed only for membership verification. In this option, no new S1 signalling is needed and only new IEs should be introduced in the E-RAB Modification Indication/confirm message for membership verification, e.g. CSG ID, CSG membership status IE.

Some company may doubt that the functionality of E-RAB Modification Indication procedure is totally changed if using option 1 in split bearer option. As described in TR 36.875, an indication could be contained in the E-RAB Modification Indication message to indicate the MME to ignore any information related to E-RABs to be modified and the E-RAB Modification Indication procedure is used for membership verification only in split bearer option. There is similar example of such indication in the current specification, e.g, E-RAB MODIFY REQUEST procedure can be reused to do the S-GW change notification. 

In option 2, different solutions are used for SCG bearer and split bearer option. E-RAB modification indication procedure is reused for membership verification for SCG bearer. However, for split bearer, new class 1 procedure (UE CONTEXT MODIFICATION INDICATION/CONFIRM) is introduced to perform membership verification. 
The comparison of option 1and option 2 are summarized in Table 1.  Comparing with option 2, option 1 reuses existing E-RAB Modification Indication procedure and has less specification impact than option 2. Only new IEs are needed in option 1 while a new class 1 procedure is introduced for option 2. On the other hand, the same solution is used for SCG bearer and split bearer in option 1. However different solutions are used for SCG bearer and split bearer in option 2. As a result, option 1 is more appropriate for the membership verification for CSG support for dual connectivity. 
Table 1 comparison of option 1 and option 2
	
	Specification impact
	Feasibility 
	Signalling overhead 

	Option 1
	Only new IEs need to be introduced in existing S1 messages.
	The same solution for SCG bearer and split bearer.
	

	Option 2
	SCG bearer: new IEs are introduced in existing S1 messages.

Split bearer: new class 1 S1 procedure is introduced for membership verification.
	Different solutions for SCG bearer and split bearer.
	The same as option 1. 


Proposal 1: It is suggested to adopt option 1 for membership verification, reusing E-RAB Modification Indication procedure for both SCG bearer and split bearer option. 
Access mode indication

As captured in TR 36.875 [3], the MME would also be informed about the cell access mode of the cell for which the UE’s membership needs to be verified.  However it is FFS whether this information needs to be explicitly provided to the MME. 
According to current TS23.401, there is no associated access mode in the CSG Subscription Data in the MME.  MME shall obtain access mode information from the eNB to determine whether it is a hybrid cell or closed cell, which could be used in membership verification and charging. Access mode is explicitly indicated to the MME in the S1 messages including path switch request message, initial context setup request message, etc. For the CSG support for dual connectivity case, although it is agreed that closed mode HeNB acting as SeNB is not in the scope of the R13 DCE WI and only supporting of hybrid mode SeNB should be studied, access mode of SeNB shall be explicitly indicated to MME in order not to influence MME behaviour. Otherwise, the MME may regard the cell as a CSG cell if the CSG access mode is not provided but the CSG ID is provided according to the existing MME behaviour. As a result, the explicitly information is clearer than implicit way which means that MME acknowledges the access mode when it receives the E-RAB modification indication message. In this situation, the handling on the MME side will follow the same principle as path switch request message.
In a summary, the access mode also needs to be indicated from the MeNB to the MME for the purpose of membership verification and charging.
Proposal 2: Access mode of the SeNB should be explicitly indicated to the MME when the MeNB initiates membership verification procedure for the purpose of membership verification and charging.
3. Conclusion
In this contribution, we analyzed the remaining issues of membership verification and presented our preference. And we propose:
Proposal 1: It is suggested to adopt option 1 for membership verification, reusing E-RAB Modification Indication procedure for both SCG bearer and split bearer option. 

Proposal 2: Access mode of the SeNB should be explicitly indicated to the MME when the MeNB initiates membership verification procedure for the purpose of membership verification and charging.
The corresponding stage 2 and stage 3 CRs for proposal2 are provided in [3][4].
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