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1
Introduction
The SI “Study on further enhancements of small Cell high layer aspects for LTE” has the main scope to identify and evaluate the potential issues and solutions related to the increased signalling load in case of small cells deployments. During the RAN2 SI “Study on Small Cell enhancements for E-UTRA and E-UTRAN; Higher layer aspects” [1], increased signalling load due to RRC signalling was noted as one possible implication of having dense small cell deployments [2]. A potential solution for reducing the RRC and X2/S1 signalling load in dense small deployments based on UE autonomous (P)SCell management across configured cells has already been presented and discussed at RAN WG3 Meeting #87bis [3]. In this contribution we propose how to capture the outcome of the discussion on the UE autonomous (P)SCell procedures and the implications on X2/S1 signalling overhead via a corresponding TP for TR36.876 [5].
2
Discussion

2.1
Solution: UE autonomous (P)SCell management
The solution based on UE autonomous (P)SCell management procedures for DC has been extensively detailed in R3-150893 [4]. In this contribution we focus on detailing the benefits and potential use cases from RAN3 perspective, and try to conclude on the topic. 
2.2.1
General benefits
UE autonomous PSCell management procedures consist of steps where (at least) part of the X2 signalling between MeNB and SeNB and part of the RRC signalling between MeNB and UE is done in advance to prepare the candidate small cells and the UE with the needed DC configurations. The candidate small cells are informed about the UEs configured with autonomous PSCell management over X2. The list of candidate cells and related configurations can also be signalled to the UE using a single RRC Connection Reconfiguration message, or configured by other means.
In summary, UE autonomous PSCell management consists of two functionalities:
· Pre-configuration of one or more SeNBs for (autonomous) DC operation with one UE (X2 benefits) 
· Configuration of UEs for autonomous DC operation (RRC benefits)
2.2.2
X2 Benefits
As shown in R3-150893 [4], the X2/S1 signalling reductions depend on the number of visited small cells versus the number of cells being prepared for (autonomous)DC operation. For example, a user who spends a long time inside a cluster of small cells causing frequent changes between pre-configured SeNBs will cause less X2/S1 signalling as compared to legacy DC operations. As an example, R3-150893
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[4] shows a simplified analysis of the X2/S1 signalling reductions that can be achieved by preparing multiple eNBs for (UE autonomous) DC operation.

Obviously when a cell is pre-configured for (UE autonomous) DC operation the number of X2/S1 messages exchanged between the MeNB and the pre-configured SeNBs (and between the MeNB and the MME/S-GW) per DC operation is reduced. On the other hand, an overhead is introduced in order to prepare a certain amount of SeNBs. Hence, the X2/S1 signalling overhead can either increase or decrease as compared to legacy DC depending on the specific deployment scenario and assumptions on the small cell density, etc. If the number of small cell visits is at least 50% higher than the cluster size (i.e. the number of pre-configured SeNBs), pre-configuration of multiple SeNBs for (UE autonomous) DC operation can provide a reduction in core network signalling with a maximum theoretical reduction of approximately 30% and 20% for split and SCG bearer, respectively.
Moreover, being able to prepare multiple SeNBs for DC operation can be beneficial in cases where SeNB addition would be frequent, allowing for faster transitions between single and dual connectivity states.
Observation 1: There are some gains in terms of X2 signalling and faster transition between single and dual connectivity states from allowing pre-configuration of multiple SeNBs for (UE autonomous) DC operation without UE impacts.
2.2.3
RRC Benefits

As shown in R3-150596 [3], UE autonomous small cell management operations can provide the RRC signalling reductions that also depend on the number of prepared and visited cells. The theoretical gains of the feature are 25%-67%, whereas the gains observed in simulations are 25%-50%. However, it is clear that the introduction of UE autonomous (P)SCell management has impacts on RAN2 specifications, and therefore further RAN2 studies would be needed to conclude on the gains.
Observation 2: RAN2 studies are needed to conclude on the gains for UE autonomous (P)SCell management solutions with UE impact.
3
Conclusions
Considering the above motivations and potential solution, we see it beneficial to study further the solution to reduce the amount of signalling messages related to cell management. Therefore, we propose RAN3 to agree on the following proposals: 
Proposal 1: It is proposed to agree on UE autonomous (P)SCell management across pre-configured (P)SCell as a potential solution for reducing signalling load in dense small deployments. 
However, while pre-configuration of one or more SeNBs for (autonomous) DC operation with one UE can be done without any UE impacts, the UE autonomous (P)SCell management operation would require RAN2 involvement. Therefore, RAN3 cannot make a recommendation on this topic other than that a separate RAN2 SID would be required, subject to normal RAN approval procedures.
Proposal 2: It is proposed to agree on the TP for the TR36.876 [5] as provided in section 4.
4
Text Proposal to TR36.876
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Next Text Proposal
5.
Potential Issues
5.1
X2 Signalling load reduction for DC operation
Reduction for mobility related signalling load for single connectivity UEs has been studied in Rel-12 and captured in the TR 36.842 [4]. While the focus in Rel-12 was on S1 signalling load towards the core network, it might be beneficial to focus on potential solutions to reduce the X2 signalling load for DC operation. Solutions that foresee impact on Release-12 UEs shall be precluded.
5.1.X
Preconfiguration of SeNBs
Solutions for preconfiguration of SeNBs to achieve signalling reduction over X2 for dual connectivity have been studied R3-150893 [x1]. There are some gains in terms of X2 signalling and faster transition between single and dual connectivity states from allowing pre-configuration of multiple SeNBs for (UE autonomous) DC operation without UE impacts.
Solutions for allowing UE autonomous (P)Scell management operations have been studied in R3-150596 [x2]. However, the RAN3 conclusion is that the introduction of such operations would have impacts on RAN2 specifications, and therefore RAN3 recognized further RAN2 involvement and studies would be needed to conclude on the gains.
End of Text Proposal
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