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1 Introduction
In the RAN2#82 meeting, two C-plane options are clarified after the discussion of the C-plane architectures of small cells. Option 1 is “Only the master eNB generates the final RRC messages. The UE RRC entity sees all messages coming only from one entity (in the MeNB) and the UE only replies back to that entity”. Option 2 is “MeNB and SeNB can generate final RRC messages and may send those directly to the UE (depending on L2 architecture) and the UE replies accordingly”. As Option 2 allows that two RRC entities from the network side send RRC messages to the same UE in parallel, more complexity could be introduced. And some FFS questions for Option 2 are left behind for further investigation:
	How and whether to distinguish source and destination RRC entity is FFS. 
How to route UL messages is FFS.


In this contribution, based on the FFS questions, we analyze the complexities introduced by Option 2, and try to give some comparisons between candidate solutions to these FFS issues.
2 Discussion
2.1 Issues to distinguish source and destination RRC entity
According to the current specification, a RRC message can be sent to the UE from any serving cell, and the UE has no need to distinguish from which cell the RRC message comes and only detects the duplicated RRC message by using “rrc-TransactionIdentifier”, because there is only one RRC entity for the UE from the network side. However, both MeNB (Master eNB) RRC entity and SeNB (Secondary eNB) RRC entity in Option 2 can generate its own RRC messages and send the RRC messages directly to the UE. As such the UE could receive two RRC messages with the same message type (such as two RRCConnectionReconfiguration messages) and the same “rrc-TransactionIdentifier”. According to the UE behaviors specified so far, the second received RRC message will be ignored. Then in order to allow RRC messages from both MeNB and SeNB to be valid, the UE has to be able to distinguish which RRC message is from which RRC entity. And the UE only ignores the RRC message with the same “rrc-TransactionIdentifier” and the same RRC message type, and from the same RRC entity.
According to 36.331 [2], several RRC messages (such as RRCConnectionReconfigurationComplete) are response messages which are sent back to the network based on the received RRC message (such as RRCConnectionReconfiguration). Currently the UE only receives RRC message from only one eNB, and all UE’s serving cells belong to the same eNB. Then the UE can just send the response message to any serving cell, and has no need to distinguish the destination RRC entity. In Option 2, the UE could receive a RRC message (such as RRCConnectionReconfiguration) from either MeNB RRC entity or SeNB RRC entity. Then the UE needs to send a response RRC message (such as RRCConnectionReconfigurationComplete) specifically back to a corresponding destination RRC entity (to either MeNB RRC entity or to SeNB RRC entity) with the same “rrc-TransactionIdentifier”. This requires the UE to distinguish the destination RRC entity before sending the response RRC message back.
Observation 1: The UE needs to distinguish the source and the destination RRC entity.
2.2 Issues to route UL messages
Based on Observation 1 the UE in Option 2 needs to route each UL message to its specific destination RRC entity. According to the current specification, the UE just sends its BSR report to any serving cell as all serving cells of the UE belong to the same eNB. In order to route a UL message to its corresponding RRC entity (either MeNB RRC entity or SeNB RRC entity), the UE needs to firstly obtain the UL grant from the SeNB or the MeNB. This means the UE needs to send its BSR report (related to the UL message) to the specific network node (either MeNB or SeNB). However, the eNB is transparent to the UE, and the current UE only knows its serving cells. Then the UE firstly needs to know which serving cell is related to which RRC entity.
Observation 2: To route UL messages, the UE needs to know which serving cell is related to which eNB (or RRC entity).
Observation 3: To route UL messages, the UE needs to be send its BSR report per eNB (or RRC entity).

Furthermore, the “Buffer Size” calculated in the BSR reported is currently only related to each LCG (Logical Channel Group) [3]. According to Observation 3, the BSR report needs to be per eNB. This means that the “Buffer Size” calculated in the BSR also needs to be per eNB. If the UE in Option 2 uses the same SRB/logical channel for all UL messages, it is difficult for the UE to calculate the “Buffer Size” of each BSR in the same buffer (RLC/PDCP buffer) of the SRB for different eNBs. 
Observation 4: To route UL RRC message, it is difficult for the UE without new SRBx (per eNB) to calculate the “Buffer Size” of the per-eNB BSR report.
Even though the UE is able to obtain the UL grant from the specific eNB by sending BSR report per eNB, the MAC layer still needs to indicate its UL transmission opportunity to a specific LC (Logical Channel), which is related to the buffered RRC message. This will cause some impacts on the LCP (Logical Channel Priority) as the Rel-11 UE can send its available data to any serving cell. And this may also lead to the requirement of designing new SRBx per eNB.
Observation 5: Routing UL messages causes the impact on the LCP, and leads to the requirement of designing new SRBx (per eNB).
Proposal 1: To route UL messages, the issues given in Observation 2-5 have to be solved.
2.3 Potential solutions to distinguish source and destination RRC entity
Based on Observation 1, we list a few candidate solutions as follows:

Alt 1: Define new SRBx for the RRC message of the SeNB RRC entity

Alt 2: Add eNB index for the RRC message of the SeNB RRC entity

Alt 3: Define new RRC message for the SeNB RRC entity
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Figure 1: Solutions to distinguish source and destination RRC entity
For Alt 1, as illustrated in Figure 1 (A), we can define a new SRB type for SeNB. Then SRB1 and SRB2 can be used for the RRC message transmission between the UE and the MeNB RRC entity, and new SRB (such as SRBx, etc.) can be used for the RRC message transmission between the UE and the SeNB RRC entity. By receiving or transmitting RRC message through different SRB, the source and destination RRC entity can be distinguished.

For Alt 2, the SeNB RRC entity can assign an eNB index (if the Index is already known by the UE before the SeNB RRC entity sends the RRC message) for the RRC message at each time when the SeNB RRC entity sends its RRC message. As illustrated in Figure 1 (B), the SeNB can still use SRB1 to transmit its RRC message. Then the UE can know its source RRC entity by utilizing the eNB index included in the RRC message. Then the UE adds the eNB index for each response RRC message which is sent back to the SeNB RRC entity. 

For Alt 3, the SeNB RRC entity still transmits its RRC message as given in Figure 1 (B). Here Alt 3 uses/designs new RRC messages to carry the RRC information. Then by receiving the new RRC message specially designed for SeNB RRC entity, the UE can distinguish which source RRC entity the received RRC message belongs to. However, if there are more than one SeNB RRC entities available for the UE, the complexity of Alt 3 could increase further.

In conclusion, Alt 1 has no need to add extra fields in the RRC message (compared with Alt 2), and does not need to design new RRC messages (compared with Alt 3). And considering the impacts observed by Observation 4 and 5, we prefer to use Alt 1 to distinguish source and destination RRC entity.

Proposal 2: To design new SRBx for C-plane Architecture Option 2.
3 Conclusion
According to the analysis given in Section 2, our observations and proposals are given as the followings:
Observation 1: The UE needs to distinguish the source and the destination RRC entity.
Observation 2: To route UL messages, the UE needs to know which serving cell is related to which eNB (or RRC entity).

Observation 3: To route UL messages, the UE needs to be send its BSR report per eNB (or RRC entity).

Observation 4: To route UL RRC message, it is difficult for the UE without new SRBx (per eNB) to calculate the “Buffer Size” of the per-eNB BSR report.

Observation 5: Routing UL messages causes the impact on the LCP, and leads to the requirement of designing new SRBx (per eNB).
Proposal 1: To route UL messages, the issues given in Observation 2-5 have to be solved.
Proposal 2: To design new SRBx for C-plane Architecture Option 2.
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