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Discussion 
1 Introduction

Inter-ENB carrier aggregation is an important mean to achieve dual-connectivity. In the contribution following issues are discussed to address CP architecture.
· ENB function distribution between the macro ENB and the small ENB

· Location of RRC entity

· Termination of S1-MME connection

· Connection between the macro ENB and the small ENB

· RRC message transfer
2 Discussion
ENB function distribution
One main issue regarding the CP architecture is how the ENB functions are distributed between the macro ENB and the small ENB (i.e. stage-2 functional allocation). 
The ENB has various functions as listed in 36.300 & 331 which can be classified as ‘UE specific functions’ and ‘Common functions’. 
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The small ENB will need to have some common functions e.g. admission control, scheduling etc. Others like system information handling and paging message handling may or may not be in the small ENB depending on operator’s strategy. If the small ENB is a rel-11 compatible stand-alone ENB, all the common functions are to be provisioned in the small ENB. If the operator wants the small ENB to serve only connected UEs, some of common functions can be skipped. 
Also the  UE specific functions will need to be distributed. The idea behind inter-ENB CA is to have a main controlling node acting as a mobility anchor with a supporting node providing throughput boost, which suggest that the macro ENB would be the main controlling node. Most UE specific functions then reside in the macro ENB but part of them e.g. radio bearer context management function, could also be in the small ENB.  Before stage-3 message details of messages between the macro eNB and the pico eNB can be specified, also this functional allocation will have to be concluded.
Location of RRC entity/Termination of S1-MME connection
A first decision to be taken concerns the question which node(s) will host the termination for the RRC protocol between UE and network. This of course from a single UE perspective. 
The RRC termination entity can be seen as the entity which encodes/decodes/processes UE specific RRC messages. Note that this includes termination of UE specific RRC messages containing common information like e.g. SIBs.
We think it would be good to stay close to the Rel-8 architecture with the UE only having 1 RRC connection i.e. running one RRC protocol. Since the UE specific functions are mainly managed by the macro ENB, we propose this RRC connection should also be terminated in the macro ENB.  
Proposal 1: The RRC protocol for a UE is terminated by the Primary ENB (ENB controlling the PCell).
Note that in a next step we will have to look in more detail how the different dedicated/common resources functions are split between the eNB's while enabling the Primary ENB to take care of all RRC signalling.
There seems no motivation to have multiple S1-MME connections. S1-MME connection has multiple functions but the main role is to provide the path for NAS message transfer between the ENB and MME. Since RRC message contains NAS message and handled by the Primary ENB, it is most logical to terminate the S1-MME connection in the Primary ENB.
Proposal 2: S1-MME connection terminates at the Primary ENB
Connection between the macro ENB and the small ENB
The macro ENB and the small ENB would exchange various kinds of information when SCell is added or released. 
· Information regarding SCell
· Information regarding bearer

· Information regarding data forwarding

Some of above information is similar to those carried by the current X2 messages like HANDOVER REQUEST or SN STATUS TRANSFER.
The exact contents would be specified in a due future. Maybe one possible question would be whether the current X2 interface is extended to cover SCell addition/release or new interface is introduced. If the small ENB is to be used mainly for connected mode UE’s data offload, it would be possible to not implement some X2 functions in the small ENB, which motivate new interface a bit. However, it is more of modelling issue which can be addressed later. It may be more appropriate to leave it open and consider both options for the time being.

RRC message transfer
The question is whether a PDCP SDU containing RRC message can be transmitted and/or received by both ENBs; there are multiple options as below.

· Option 1: Only from/to the Primary ENB

· Option 2: Only from/to the Secondary ENB

· Option 3: Either from/to the primary ENB or from/to the secondary ENB depending on the scheduling

· Option 4: Always both from/to the Primary ENB and from the Secondary ENB (i.e. RRC diversity)

Before tackling each option, one important question would be whether different protocol stack/architecture will be used for CP and UP. Until now, CP/UP use the same L2 architecture which has worked fine. The logical starting point would be to apply the same principle and take it baseline that the same protocol stack/architecture is used for RRC message transfer and EPS data transfer. Then whether it is option 1, option 2 or option 3 is depending on which protocol architecture is adopted for UP.
Proposal 3: L2 protocol architecture for RRC message is same as that of U-plane.  

3 Conclusion
Three proposals are discussed in the contribution.
Proposal 1: RRC entity for a UE resides in the Primary ENB (ENB controlling the PCell).

Proposal 2: S1-MME connection terminates at the Primary ENB
Proposal 3: L2 protocol architecture for RRC message is same as that of U-plane.
The overall CP architecture would be like below.
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