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1 Introduction
In RAN#66, a new study item “Study on further enhancements of small Cell high layer aspects for LTE” was approved. The objective includes [1]:

·  Identify and evaluate the potential issues related to the increased signalling load in case of dense small cells deployment and if issues are identified, study potential solutions (RAN3) 

In this contribution, mobility anchor, which is one of the potential approaches to handle the increased signaling load due to frequent handover in dense small cells deployment scenarios, is discussed.
2 Discussion
With the dense deployment of small cells, the distance between small cell base stations is becoming much closer. Signaling overhead due to frequent handover, especially towards core network, puts heavy burden on current system. By remaining the RRC connection on macro cell, Dual Connectivity is considered to be an efficient approach to solve this problem. However, it is not applicable to legacy UEs with limited capabilities and also small cell deployment scenario #3 without macro coverage.

Another potential solution was proposed but not fully discussed and developed during the study of Rel-12 Small Cell Enhancement-High layer SI [2]. In this approach, a logical entity called mobility anchor is introduced. The mobility anchor can be used for all scenarios. For scenario #1 and #2, the macro cell can be used as the anchor eNodeB for the location of mobility anchor. For scenario #3, mobility anchor can be a new entity.

[image: image1.emf]MME S-GW

Anchor eNB

Mobility 

anchor

Control plan

User plan

Small cell 1

Small cell 2

Small cell 3 Small cell 4

Macro cell


Figure 1. Mobility anchor solution 
Both S1-MME and S1-U for the UE located in a small cell terminate in the mobility anchor. Figure 2 gives an example of the handover process for the mobility anchor solution for the case of X2 interface absence between the source and target small cell. It can be seen that, the handover signaling related messages can be disposed and generated by the mobility anchor, and the signaling overhead burden of MME is alleviated.
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Figure 2. Handover procedure of mobility anchor solution
Note that in Figure 2, the source cell and the target cell connect to the same mobility anchor.  For the case that the source cell and the target cell belong to different mobility anchor, Mobility anchor redirection and DL-path switch in the S-GW should be performed. The target mobility anchor may be determined by MME or the source mobility anchor, and the corresponding mechanism should be discussed. For the intention of further optimization, an interface between mobility anchors could be introduced to transmit UE context, buffered data and other information during handover to reduce signalling overhead toward MME and handover delay.

3 Conclusion

In this paper, we discuss on the mobility anchor solution. With the considerations above, the following proposal is made:
Proposal#1: Mobility anchor solution for signalling overhead reduction should be studied in this SI. 
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