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1.
Introduction
The WID [1] about dual connectivity was approved in last RAN Plenary meeting. Supporting hybrid mode HeNB as an SeNB is one of the important issues. However, the current TR [2] includes three solutions for solving the membership verification (MV) issue. In this paper, it is to discuss how to down-select the solutions and shows our view on it. One open issue about access mode to MME is also to be analysed. 
2.
Discussion
In TR [2], there are three options to solve the membership verification given as follows: 
· Option1: Reuse E-RAB Modification Indication procedure for both SCG bearer and split bearer.
· Option2: Reuse E-RAB Modification Indication procedure for SCG bearer and introduce new class 1 procedure for split bearer
· Option3: Introduce new class 1 procedure for both SCG bearer and split bearer
With the solutions above, the following table is given for comparing them, based on which the down-selection can be performed:
Table 1:
Comparison Table of Membership Verification Solutions
	
	Option 1: Reusing E-RAB Modification procedure for both SCG bearer and split bearer
	Option 2 (Separate approaches): 
· SCG bearer: E-RAB Modification Indication
· Split bearer: New class-1 procedure
	Option 3: Introducing new class 1 procedure for both SCG bearer and split bearer


	Specification Impacts
	· No new procedure to be defined
	· One new class 1 procedure to be defined
	· One  new class 1 procedure to be defined

	Signalling to CN: Path Switch and Membership Verification
	· SCG bearer (low): one class 1 procedure
· Split bearer (low): one class 1 procedure
	· SCG bearer (low): one class 1 procedure
· Split bearer (low): one class 1 procedure
	· SCG bearer (high): two class 1 procedures 
· Split bearer (low): one class 1 procedure

	eNB Impacts
	· Common behavior for SCG and Spit bearer: Trigger the same procedure
· Special handling is needed: MeNB needs to pretend to change DL TEID for split bearer
	· Different behavior for SCG and Spit bearer: Trigger different procedures
· Special handling is not needed: Clear action of MeNB for both SCG and split bearer
	· Common behavior for SCG and Spit bearer: Trigger the same procedure
· Special handling is not needed: Clear action of MeNB for both SCG and split bearer

	MME Impacts
	· Common behavior for SCG and Spit bearer: trigger the same response message

· Special handling is needed: MME should interpret the pretension behavior of  changing DL TEID for split bearer
	· Different behavior for SCG and Spit bearer: trigger different response messages

· Special handling is not needed: Clear action of MME for both SCG and split bearer
	· Common behavior for SCG and Spit bearer: trigger the same response message

· Special handling is not needed: Clear action of MME for both SCG and split bearer


The indexes of table above are selected from the impacts of specification, eNB and MME and also the signalling amount points of view. 
Firstly from the specification impacts point of view, option 2 and 3 require a new class 1 message to be defined, while option 1 does not. 

Secondly, it is analysed from the eNB or MME impacts points of view. For option 1 and option 3, one common procedure can be used for SCG and split bearer, while for option 2 two different messages have to be used for SCG and split bearer respectively. One potential problem of option 1 is how to pretend or interpret the behaviour of changing DL TEID for split bearer. Basically, this is not the first time that we meet with the problem. For Rel-12 SIPTO WI, we have specified very similar solution for the S-GW relocation issue, in which eNB ignores some mandatory IEs of E-RAB Modify Request message. Therefore the problem is not critical and the same principle can be applied here.
Thirdly, there exists one very important factor, i.e., signalling to CN. The membership verification is performed during the mobility procedure. Therefore we have to consider the whole mobility procedure instead of the single MV issue. On the other hand, one of the important motivations for introducing DC is to reduce the signalling to CN during the mobility. Therefore, if we consider the path Switch and Membership Verification together, option 1 and 2 are better than option 3, which requires two class 1 procedures for SCG bearer. It runs in opposite directions from the original motivation. 
In summary, if we compare the pros and cons comprehensively, option 1 seems to be more realistic. The following proposal is suggested to RAN3. 
Proposal 1): For membership verification, it is proposed to select option 1 for the specification. 
Based on the current TR [2], there is one more stage 3 FFS to be solved, which is given as follows: 
· The MME would also need to be informed about the cell access mode of the cell for which the UE’s membership needs to be verified. It is FFS whether this information needs to be explicitly provided to the MME.
For solving this issue, we had better check the history when the HeNB was defined for hybrid mode. In TS 23.401, for the attach procedure, the following sentence is written: 
· “CSG access mode is provided if the UE attaches via a hybrid cell. If the CSG access mode is not provided but the CSG ID is provided, the MME shall consider the cell as a CSG cell.”
For the service request procedure, the following sentence is written: 

· 
“CSG access mode is provided if the UE sends the Service Request message via a hybrid cell. If the CSG access mode is not provided but the CSG ID is provided, the MME shall consider the cell as a CSG cell.”
For the TAU procedure, the following sentence is written: 

· “CSG access mode is provided if the UE sends the TAU Request message via a hybrid cell. If the CSG access mode is not provided but the CSG ID is provided, the MME shall consider the cell as a CSG cell.”
For the handover procedure, the following sentence is written: 

· “If the target cell is in hybrid mode, it includes the CSG ID of the target cell and CSG Access Mode set to "hybrid" in the Path Switch Request message.”
All of the procedures above are based on a common principle, that is, the CSG access mode shall be included if the cell is hybrid mode. If not, MME would treat that cell as a closed mode CSG cell. This is the generic behaviour of MME. Therefore, for DC it is better to follow the same principle in order to align the MME’s common behaviour.  
Proposal 2): For membership verification, cell access mode of SeNB needs to be explicitly provided to the MME.
Proposal 3): It is proposed to adopt the CRs in [3][4] as a baseline CRs for supporting hybrid mode HeNB in DC.
3. Conclusions
This paper investigated the solutions for membership verification and one open issue about access mode. The following proposals are suggested to RAN3: 
Proposal 1): For membership verification, it is proposed to select option 1 for the specification.
Proposal 2): For membership verification, cell access mode of SeNB needs to be explicitly provided to the MME.
Proposal 3): It is proposed to adopt the CRs in [3][4] as a baseline CRs for supporting hybrid mode HeNB in DC.
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