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Discussion and Decision
1
Introduction

In the last meeting, the number of MAC entities for dual connectivity was discussed in [1] [2].  Some observations are obtained from [1] as follows:  One MAC entity is more similar to the current MAC architecture while the dual MAC entities may have the easier UE implementation.  Since most MAC functions have not yet discussed in the last meeting, some companies think it is premature to decide the number of MAC entities.  However, based on the agreement of the last meeting, we would like to discuss this issue further and try to provide a common architecture for UP Option 1A and Option 3C.
2 Discussion

In the last meeting, the agreement about the number of eNB that a UE can connect is as follows [3]:
	Agreements
6
In Dual Connectivity a UE is connected to one MeNB and one SeNB.


Base on the above agreement, the maximum number of MAC entities can be limited to TWO.  Therefore, for dual connectivity, one MAC entity or dual MAC entities could be the options for the dual connectivity capable UE.  In addition, some MAC functions related to dual connectivity have been agreed in [2]:
	Agreements/working assumptions
DRX
1. Separate DRX configurations should be supported for MeNB and SeNB.

2. Separate DRX operations (timers and active time) should be allowed for MeNB and SeNB.

Random Access
1. Contention-free RA procedure is supported towards SeNB.
2. As a working assumption, contention-based RA procedure is supported towards SeNB.
3. Msg2 is sent from the eNB to which the preamble was sent.
Activation/Deactivation 
=>  Need for activation/deactivation of small cells depend on how many small cells are configured in SeNB.
BSR/PHR
1.  For eNB-specific bearer, UE sends BSR information related to specific bearer towards the eNB for which corresponding bearer belongs to.


For UP Option 1A, the main difference between one MAC entity and two MAC entities is the logical channel ID (LCH ID) assignment.  That is, for one MAC entity, MeNB should negotiate the LCH ID with SeNB.  Furthermore, LCP should distinguish the cells of one eNB from the other eNB.
For UP Option 3C, dual MAC entities are easier to implement BSR and LCP than one MAC entity.  This is because each MAC entity can handle each function per eNB similar to Rel-11 UE.  For one MAC entity, the logical channel group (LCG) may need to be separated for two eNBs to avoid wrong SR triggering.  However, it would limit the number of LCGs used in one eNB and moreover affect the scheduling for QoS guarantee of data.
From implementation point of view, two MAC entities are easily implemented because only the duplication of MAC entity is needed, i.e., the Rel-11 MAC entity can be reused.  For one MAC entity, some modifications in MAC entity are needed.  Furthermore, the testing for the new MAC entity is needed as well.  So it may need more time and cost to implement one MAC entity for the dual connectivity capable UE.
From spec point of view, for dual MAC entities, most functions could be reused so maybe only “with per eNB” and few modifications are needed in the spec.  But for one MAC entity, the some functions should be maintained per eNB (or per eNB group) virtually.   Besides, it is difficult to read the spec because both RLC entities and cells are separated for different eNBs, but the middle layer (MAC layer between RLC layer and Phy layer) is a joint entity for different eNBs. 
Based on the above observation, we have the following proposal:
Proposal 1:  Dual MAC entities shall be maintained in the dual connectivity capable UE.
3 Conclusions
In this contribution, we give the following proposal 
Proposal 1:  Dual MAC entities shall be maintained in the dual connectivity capable UE.
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