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1 Introduction

This paper proposes further agreements on the control plane architecture following the email discussion 81bis#18. 
2 Discussion
2.1 Single RRC entity in UE and eNB
We separate RRC entity and RRC message forwarding into two sections. 
Having a single RRC entity in the UE and an anchor eNB where also S1-AP and X2-AP are terminated is a simple architecture with clear functional allocation. This architecture aligns completely with legacy RRCand intra-eNB carrier aggregation architecture.. Besides, the mobility performance can be kept the same order as it in the macro cell only scenario if the RRC entity is located in a macro eNB.
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As this architecture proposal seems to have significant support and is the one that is best aligned with the current system, with least expected specification impact, we propose to adopt this as a baseline. 

Proposal 1: A single RRC entity in the UE and a single RRC entity in an anchor eNB is adopted as the baseline of the Uu control plane architecture
With single RRC entity in anchor eNB architecture, the anchor eNB should be in charge of some assisting eNB’s RRC configuration such as assisting eNB’s dedicated radio resource configurations. These configurations would need to rely on communications between anchor eNB and assisting eNB. If we take the latency of non-ideal backhaul between anchor and assisting eNBs into consideration, the delay of RRC configuration/reconfiguration could be in the magnitude of 10s-100 msec depending on the transmission medium. 
Proposal 2: The impact of long control latencies needs further study, and should be listed as an open issue.
2.2 RRC message forwarding through anchor and/or assisting eNBs
For a UE with dual connectivity, it is beneficial to utilize the radio link diversity for the RRC message forwarding. 
With single RRC entity, RRC message forwarding can be operated similar to intra-eNB carrier aggregation, i.e., RRC message can be sent through the cell with more robust link quality. In that case, when UE moves to the small cell which are deployed in the poor/ sporadic macro coverage area, e.g., indoor, or when the UE moves to the cell center of small cells and can barely access to the macro cell, the RRC connection can still be maintained. 
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Proposal 3: RAN2 to agree the RRC message can be forwarded through both anchor and assisting eNBs.

The detail mechanisms and protocol configuration to support such forwarding should be discussed. A simple alternative seems to be to establish dedicated SRB(s) both on the radio link to the Anchor eNB and on the radio link to the Assisting eNB.
Proposal 4: As a baseline assumption, when RRC message forwarding is used, dedicated SRBs are established both to assisting eNB and anchor eNB. 
Normally only a single RRC message is sent to initiate or respond in an RRC procedure. The proposed architecture implies that a Radio Link need to be selected for the transmission of a RRC message. For DL messages, this could be done according to eNB internal algorithms. For UL messages, a simple mechanism should be applied, e.g. that normally only one of the Radio Links are used and the other one is used only in case the first one is not usable.

For additional robustness also it could potentially be considered to transmit duplicate RRC messages. Whether this would give additional benefits or not is not clear.

Proposal 5: The mechanism for selecting radio link for UL RRC messages and whether duplicate RRC message can be sent is FFS, and should be listed as open issues. 
2.3 Distributed RRM functions in anchor and assisting eNBs
The centralized RRM can be beneficial to fast cooperation/coordination between eNBs/cells like CoMP. However, it can not support non-ideal backhaul with reasonable efficiency as DRA (the scheduler) would be centralized. In addition, it can not support the case where the assisting eNB would function as a legacy eNB towards some UEs.

Distributed RRM functions in anchor and assisting eNB would provide good support in the non-ideal backhaul application. Assisting eNB can also function as a standalone eNB to serve other UEs. The RRM functions can be further studied how to distribute. For a specific UE, we assume that “slow” RRM that uses RRC for UE control, such as radio bearer control (RBC), radio admission control (RAC), connection mobility control (CMC) can be in the anchor eNB while“Fast” RRM such as dynamic resource control (DRA) (scheduler) and current X2-supported RRM such as inter-cell interference coordination (ICIC) can be distributed in both anchor and assisting eNBs. In such case, the radio resource in each eNB can be fully utilized without tight coordination between anchor and assisting eNBs. 
Proposal 6: Distributed RRM should be considered as the baseline in the control plane architecture. 
Proposal 7: Slow RRM that uses RRC for UE control, such as radio bearer control (RBC), radio admission control (RAC), connection mobility control (CMC) is located in the anchor eNB. 

Proposal 8: Fast RRM such as dynamic resource control (DRA) (scheduler, power control etc) is distributed in all participating eNBs (both anchor and assisting).

Proposal 9: Cell level RRM currently supported over X2 such as inter-cell interference coordination (ICIC) is distributed in all participating eNBs (both anchor and assisting).

3 Conclusions
In this paper, we further share our views on control plane architecture, where the RRC entity, RRC message forwarding and RRM function distribution are discussed. The proposals are made as follows.
Proposal 1: A single RRC entity in the UE and a single RRC entity in an anchor eNB is adopted as the baseline of the Uu control plane architecture.

Proposal 2: The impact of long control latencies needs further study, and should be listed as an open issue.

Proposal 3: RAN2 to agree RRC message can be forwarded through both anchor and assisting eNBs.

Proposal 4: As a baseline assumption, when RRC message forwarding is used, dedicated SRBs are established both to assisting eNB and anchor eNB.

Proposal 5: The mechanism for selecting radio link for UL RRC messages and whether duplicate RRC message can be sent is FFS, and should be listed as open issues.
Proposal 6: Distributed RRM should be considered as the baseline in the control plane architecture.

Proposal 7: Slow RRM that uses RRC for UE control, such as radio bearer control (RBC), radio admission control (RAC), connection mobility control (CMC) is located in the anchor eNB. 

Proposal 8: Fast RRM such as dynamic resource control (DRA) (scheduler, power control etc) is distributed in all participating eNBs (both anchor and assisting).

Proposal 9: Cell level RRM currently supported over X2 such as inter-cell interference coordination (ICIC) is distributed in all participating eNBs (both anchor and assisting).
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