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1 Introduction
The Rel-13 SI “Study on Further Enhancement of Small Cell high layer aspects for LTE” [1] has been approved at RAN#66 meeting. The objective of this study is to identify potential enhancements in support of dense small cell deployment; more specifically to identify and evaluate the potential issues related to the increased signalling load in the case of dense small cells deployment and if issues are identified, study potential solutions. 
In this contribution, we provide our initial consideration on the related issues and potential solutions identified in TR 36.842 [2], as well as the related solutions specified in RAN3 that may help to tackle the issues.
2 Discussion
2.1 What are available in TR 36.842
Three deployment scenarios were studies in the “Study on Small Cell Enhancements for E-UTRA and E-UTRAN – Higher layer aspects” [3]:   

Scenario #1: macro and small cells on the same carrier frequency are connected via non-ideal backhaul
Scenario #2: macro and small cells on the different carrier frequency are connected via non-ideal backhaul
Scenario #3: only small cells on one or more carrier frequencies are connected via non-ideal backhaul
In all three scenarios, “increased signalling load (e.g., to CN) due to frequent handover” has been identified as one of the challenging issues, for which simulations results are provided (see details in TR 36.842[2]).
Observation 1: “increased signalling load (e.g., to CN) due to frequent handover” has been identified as one of the challenging issues in RAN2.

Although some RAN3 related aspects have also been discussed in RAN2, it is worth reviewing and evaluating the identified issues from RAN3’s perspective.

Proposal 1: RAN3 to review and evaluate the RAN2 identified issues from RAN3’s perspective.

Furthermore, a mobility anchor solution has been proposed with the intention to reduce/hide signalling load towards Core Network by hiding subsequent mobility involving SeNBs. Such a mobility anchor would be independent of the dual connectivity solution and could also be applied in case of limited UE capability (single Rx/TX), eNB/backhaul capacity, and high system load.

It is also pointed out in the TR that the evaluation of the benefits and network impact of such solution has not been completed in this study. This solution was thought to fall into responsibility of RAN3 as no Uu impact is foreseen.
Observation 2: a mobility anchor solution was proposed in RAN2 study, but the evaluation of the benefits and network impact of such solution has not been completed.
It is also pointed out in the TR that the evaluation of the benefits and network impact of such solution has not been completed in this study. This solution was thought to fall into responsibility of RAN3 as no Uu impact is foreseen.
In addition, CN have to maintain a large amount of S1 interfaces in dense small cell deployment scenarios since each small cell eNB requires S1 interfaces. For this issue, a mobility anchor or an S1-GW solution may be beneficial. Roughly speaking, mobility anchor solution is UE specific while S1-GW solution tends to be eNB specific.
2.2 What are available in RAN3
Before we dive into designing a new solution for the issues, if identified, it is worth reviewing the existing mechanisms/solutions specified in RAN3. 

HeNB GW
As specified in TS36.300 [4], the E-UTRAN architecture may deploy a HeNB GW to allow the S1 interface between the HeNB and the EPC to support a large number of HeNBs in a scalable manner. The HeNB GW serves as a concentrator for the C-Plane, specifically the S1-MME interface. The S1-U interface from the HeNB may be terminated at the HeNB GW, or a direct logical U-Plane connection between HeNB and S-GW may be used. 
DeNB
Another example would be DeNB, which also provides similar functionality (although with obvious difference). For example, as specified in TS36.300 [4] the DeNB provides S1 and X2 proxy functionality between the RN and other network nodes (other eNBs, MMEs and S GWs). Due to the proxy functionality, the DeNB appears as an MME (for S1-MME), an eNB (for X2) and an S-GW (for S1-U) to the RN.
Proposal 2: If issues are identified RAN3 is kindly asked to firstly review the existing mechanisms/solutions.
3 Summary
In this contribution, we first discussed the identified issues and proposed solution in the previous study “Study on Small Cell Enhancements for E-UTRA and E-UTRAN – Higher layer aspects”. The observations and proposals are concluded below.

Observation 1: “increased signalling load (e.g., to CN) due to frequent handover” has been identified as one of the challenging issues in RAN2.
Observation 2: a mobility anchor solution was proposed in RAN2 study, but the evaluation of the benefits and network impact of such solution has not been completed.
Proposal 1: RAN3 is kindly asked to review and evaluate the RAN2 identified issues from RAN3’s perspective.

Then we briefly discussed the existing mechanisms/solutions specified in RAN3 for the potential issues, and propose that:
Proposal 2: If issues are identified RAN3 is kindly asked to review the existing mechanisms/solutions.
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