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1. Introduction

It has been agreed in RAN2#83 meeting to use Control Plane architecture option C1 [1] as baseline for dual connectivity. It is mentioned in [1] that the transmission of RRC messages would depend on the chosen User Plane architecture:
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· Option C1: Only the MeNB generates the final RRC messages to be sent towards the UE after the coordination of RRM functions between MeNB and SeNB. The UE RRC entity sees all messages coming only from one entity (in the MeNB) and the UE only replies back to that entity. L2 transport of these messages depends on the chosen UP architecture and the intended solution.
This contribution discusses the potential impact of transmitting RRC messages based on the chosen User Plane architecture.
2. Discussion

Although the baseline of User Plane architecture for dual connectivity has not been decided, it has been concluded in RAN2#83 meeting that the remaining User Plane architecture options are 1A, 2A, 2C, 3C, and 3D [1]. One of the main differences between these remaining User Plane architecture options is whether bearer split is supported, i.e. {1A, 2A, 2C} do not support bearer split and {3C, 3D} support bearer split.
Since the network side RRC entity is located in MeNB (option C1), it is reasonably assumed that the default transmission path of RRC messages is directly from/to MeNB. Then, the impact of bearer split is whether a RRC message would pass through SeNB. The main benefit of bearer split is to maximize throughput. However, throughput is not critical for Control Plane because of less data amount. Besides, since MeNB and SeNB are connected with non-ideal backhaul, a RRC message passing through SeNB would be delayed with tens of millisecond. And the completion of the corresponding RRC procedure would be delayed as well. For the scenario that the radio condition between UE and MeNB is good, passing RRC messages through SeNB seems no gain.
Observation 1. User Plane architecture supporting bearer split may delay the completion of RRC procedures due to passing RRC messages through non-ideal backhaul.
On the other hand, mobility robustness in scenario 2 is considered as a challenge that should be addressed. And passing RRC messages related to mobility, e.g. MeasurementReport or RRCConnectionReconfiguration including mobilityControlInfo [2], through SeNB may be beneficial to ensure successful delivery of the RRC messages and handover can be initiated when the radio condition between UE and MeNB becomes poor.
Observation 2. User Plane architecture supporting bearer split may improve mobility robustness for dual connectivity.
In order to obtain the benefit of mobility robustness without delay impact, a mechanism could be developed to let RRC messages pass through SeNB only when necessary. However, it would significantly impact MAC logical channel prioritization procedure [3]. Currently, when receiving an UL grant, MAC decides which data to be transmitted based on logical channel priority. To achieve dynamic support of bearer split, MAC may need to check the content of pending RRC messages or RRC needs to control MAC dynamically to decide whether to allocate received SeNB resources to the pending RRC messages. Considerable complexity is foreseen.
In addition, the same benefit could also be achieved by establishing a SRB between UE and SeNB. RRC could decide which and when a RRC message would be transmitted via the SRB between UE and SeNB, e.g. when the path between UE and MeNB becomes not reliable. And with channel mapping, MAC logical channel prioritization procedure still can depend on logical channel priority to allocate uplink resources. Then, if SeNB receives a RRC message via the SRB, the RRC message could be forwarded to MeNB or UE. RRC message delivery could be more reliable with a backup bath between UE and SeNB.

Observation 3. Potential mobility robustness improvement by bearer split could also be achieved by establishing a SRB between UE and SeNB.
Considering above observations, User Plane architecture options supporting bearer split seems not necessary in Control Plane aspect.
Proposal 1. Bearer split for SRBs seems not necessary.
Proposal 2. If bearer split for SRBs is not supported, discuss whether all SRBs are mapping to MeNB or some SRB(s) could be mapping to SeNB.
3. Conclusion

Bearer split may improve mobility robustness for dual connectivity, but the trade-off is that bearer split would delay the completion of RRC procedures due to non-ideal backhaul. This contribution proposes to discuss the need of bearer split for SRBs and discuss the mapping between SRBs and eNB for dual connectivity:

Proposal 1. Bearer split for SRBs seems not necessary.
Proposal 2. If bearer split for SRBs is not supported, discuss whether all SRBs are mapping to MeNB or some SRB(s) could be mapping to SeNB.
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