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1. Introduction
After RAN2#81bis meeting, an email discussion is managed to discuss the potential C-plane (Control-plane) architectures for dual connectivity, and four candidate C-plane architectures (details can also be found in the Appendix) are proposed in [1]. In this contribution, we discuss whether there is a need for the UE or the network to distinguish RRC messages from/to different cell, and candidate solutions to distinguish RRC message are also given in the following sections.
2. Discussion
2.1. RRC Message Ambiguity
In [1], there is only one RRC entity at the Anchor eNB and the UE for Alternative C1 and C2. This means that all RRC messages are generated and transmitted between the Anchor eNB and the UE. As the Assisting eNB does not generate RRC message, there is no RRC message ambiguity. 
Observation 1: For C-plane architecture where only Anchor eNB has RRC entity, there is no RRC message ambiguity.
For Alternative C3 [1], there are two RRC entities from the network side and one RRC entity at the UE. And the Assisting RRC at the Assisting eNB can be designed such that “physical radio resource configuration related parameters for the assisting cell are controlled by and signaled from the assisting cell”. Then the Assisting eNB can generate its own RRC message (such as including physical radio resource configuration for a small cell), and transmit the RRC message directly to the UE. This means that the RRC configurations (which could include configurations other than physical radio resource configuration) without being assigned with a specific Cell ID/indication (the indication can refer to any cell specific information like frequency and index etc.) are possible. For example, as both the Anchor eNB and the Assisting eNB can transmit RRCConnectionReconfiguraiton message to the UE, the UE can receiving two RRCConnectionReconfiguraiton messages (One is from the Macro Cell, and another is from the Small Cell configuration) with the same rrc-TransactionIdentifier. As the two rrc-TransactionIdentifier(s) can be the same in both messages, the UE is unable to know if both configurations should be applied or one should be avoided. Thus the RRC message ambiguity arises. For Alternative C4 [1], there are two RRC entities for the Anchor and Assisting eNBs, and the UE also has two RRC entities which correspond to either the  Anchor RRC entity or the Assisting RRC entity. According to the definition of C4 [1], the RRC entities can be dependent or independent of each others. Similar to C3, the Anchor and Assisting eNB can transmit its own RRC message (without Cell ID/indication) directly to the UE. Then RRC message ambiguity also occurs in C4.
Observation 2: For C-plane architectures where Assisting eNB has its own RRC entity, the RRC message ambiguity could rise.
Proposal 1: To capture the RRC message ambiguity issue for C-plane architectures where Assisting eNB has its own RRC entity in TR36.842.
2.2. Solutions to Distinguish RRC message

To solve the RRC message ambiguity issue observed above, we could have the following alternatives:
Alt 1: Define new SRB for the RRC message of the Assisting Cell
Alt 2: Add Assisting Cell indication for the RRC message of the Assisting Cell
Alt 3: Define new RRC message for the Assisting Cell
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Figure 1: Alt1: New SRB for Assisting Cell
For Alt 1, as illustrated in Figure 1 (A), we can define a new SRB type for Assisting Cell. Then SRB1 and SRB2 can be used for the RRC message transmission between the UE and the Anchor eNB, and new SRB (such as SRB3 or SRB4, etc.) can be sued for the RRC message transmission between the UE and the Assisting eNB. By receiving or transmitting RRC message through different SRB, the RRC message from/to different cell can be distinguished.
For Alt 2, the Assisting eNB can assign a Cell ID (or a Cell Index if the Cell ID is already known by the UE before sending the RRC message) for the RRC configuration of Assisting Cell each time when the Assisting eNB sends the Assisting Cell specific RRC configuration. As illustrated in Figure 1 (B), the Assisting eNB can still use SRB1 to transmit its RRC message. And the UE also adds Cell ID for each RRC message sent to the Assisting eNB. Then the IE/content of a RRC message can be distinguished by different Cell ID/indication.
For Alt 3, the Assisting eNB still transmit its RRC message as given in Figure 1 (B). Here Alt 3 uses/designs new RRC message to carry the RRC configuration specifically for Assisting Cell. Then by receiving the RRC message specially designed for Assisting Cell, the UE can distinguish which cell the RRC message belongs to. However, if there are multiple assisting cells available, Alt 3 is not able to solve the RRC ambiguity between Assisting Cells.
Propose 2: RAN2 is kindly asked to discuss the solutions to the RRC message ambiguity issue.
3. Conclusion
In this contribution, we analyze the RRC message ambiguity issue brought by some C-plane architectures. To solve this issue, some candidate solutions are proposed to be further discussed.  According to our analysis given above, we have the following observations and proposals:
Observation 1: For C-plane architecture where only Anchor eNB has RRC entity, there is no RRC message ambiguity.

Observation 2: For C-plane architectures where Assisting eNB has its own RRC entity, the RRC message ambiguity could rise.

Proposal 1: To capture the RRC message ambiguity issue for C-plane architectures where Assisting eNB has its own RRC entity in TR36.842.
Propose 2: RAN2 is kindly asked to discuss the solutions to the RRC message ambiguity issue.
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5. Appendix
The following descriptions and diagrams for C-plane architecture are extracted from [1]:
· Alt C1: A single RRC entity is maintained in the UE and the anchor eNB. RRC signaling is transmitted/received via radio resources provided by the anchor cell;

· Alt C2: A single RRC entity is maintained in the UE and the anchor eNB. RRC signaling is transmitted/received via any combination of radio resources of cells involved in dual connectivity;
· Alt C3: A single RRC entity is maintained in the UE. Each cell involved in dual connectivity maintains an RRC entity which partly interacts with the RRC entity in the UE. RRC signaling is transmitted/received via radio recourses of the cell in which the corresponding function is maintained. For example, it could be that physical radio resource configuration related parameters for the assisting cell are controlled by and signaled from the assisting cell, whereas other parameters are controlled by and signaled from the anchor cell (see e.g. [10]).

· Alt C4: An RRC entity per each cell involved in dual connectivity is maintained in the UE and in the network. The entities can be dependent or independent of each others.

· 
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· Figure 1: Radio Interface C-Plane architecture alternatives for dual connectivity.
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