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1 Introduction
Post- RAN2 81bis e-mail discussion #18 [2] addressed control plane architectures for small cells.
While the discussion focussed on the specific case where dual-connectivity UEs are configured for dual connectivity in scenarios 1 and 2, the architectures did neither address that dual-connectivity UEs would – in most cases – would be configured to use a single radio chain, nor did they consider small cells scenario 3.
This contribution considers control plane architectures that address both of the above more typical configurations.
2 Discussion
2.1 Dual Connectivity configuration
Many deployment scenarios do not lend themselves to UE configurations with both radio link active, e.g.

· Scenario 1 in (macro/pico) cell site conditions
· Scenario 2 with picos deployed in areas of macro outage (e.g. indoor picos)

· Scenario 3
In other situations, UE capability (e.g. single Rx/Tx chain) prevents E-UTRAN from configuring two radio links.

Additionally, even if they could be configured with dual links, E-UTRAN may choose to configure UEs with a single link to the assisting eNB (for offload benefits), e.g. for power savings reasons or to decrease E-UTRAN resource usage.
Observation 1: UEs in small cell deployments are not expected to always be configured with two chains. This is either due to deployment, UE capability or E-UTRAN operation needs.
2.2 Anchoring in Macro Cell

Scenario 2

It is observed in [3] that, in scenario 2, “[f]or dual Rx/Tx UEs, keeping the mobility anchor (S1-U and S1-MME) in the macro cell can save signalling overhead towards the CN (S1 path switch).”
The recommendation of anchoring in the macro cell has not been clarified. In light of Observation 1, such recommendation would be of limited value if UE was assumed to have a Uu connection with the macro/anchor cell at all times.
Scenarios 1 and 3

There are benefits in separating the anchor and assisting cell for reducing the signalling overhead towards the Core Network. The benefits in scenarios 1 and 3 are of similar magnitude as for scenario 2 [4].
Regardless of UE support for dual connectivity, Uu connection cannot be assumed to the macro in scenarios 1 and 3.
Observation 2: In order to be applicable to all scenarios, the solution of separating the anchor and assisting eNB cannot assume uninterrupted availability of Uu to the  anchor eNB.
2.3 Control Plane Architectures
As illustrated in section 2.1, UEs are not expected to be continuously configured with dual radio links. A significant portion of UEs using a single radio link would/can only be served through small cells.
The control plane architectures in email discussion RAN2-81bis#18 were mostly evaluated from the perspective of UEs configured with dual radio links. This is reflected by the assumption on all architectures that Uu interface is always configured with the Anchor eNB. 
Proposal 1: Any control plane architecture considered for the Small Cells study idem should account for the case where Uu is only avaialble through the assisting eNB, not with the anchor eNB..
Regardless which architecture is selected, it must therefore be possible for RRC messages to be transmitted via the Uu link of the assisting eNB. The location of the RRC entity in E-UTRAN may depend on which one of the C1-4 architectures [2] RAN2 selects, and is illustrated in Figure 1.
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Figure 1: Control Plane architecture options when Uu with Anchor eNB is not available
Since RRC messages require an SRB, the proposal below naturally follows:
Proposal 2: For RRC messaging purpose, control plane architectures must allow both DL and UL SRB over Uu of assisting eNB, in those cases where only Uu with the assisting eNB exists. 
3 Conclusion
Proposal 1: Any control plane architecture considered for the Small Cells study idem should account for the case where Uu with the anchor cell (cell with S1-MME connection) is not available.

Proposal 2: For RRC messaging purpose, control plane architectures must allow both DL and UL SRB over Uu of assisting eNB, in those cases where only Uu with the assisting eNB exists. 
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