3GPP TSG-RAN WG2 Meeting #77bis
R2-121717
Jeju, Korea, 26th – 30th March 2012
Agenda item:

7.10.2
Source:
Potevio
Title:
Enhancement to high speed UEs in HetNet
Document for:

Discussion and Decision

1
Introduction

Email discussion on inter-frequency cell detection has been carried on after RAN2 #77 meeting [1]. In the requirements discussion, a majority of companies think that high mobility scenario should not be precluded. In this contribution we further look into high mobility scenario in HetNet and propose some potential enhancements deferring high speed UEs handover into Pico cells.

2
Discussion

2.1 
High mobility scenario

In general Pico cells are used to improve throughput of hotspot areas, e.g. cafe, station and airport. Basically it is rare for fast moving UEs to enter and settle in Pico due to realistic restrictions. However, there are still fast moving UEs who are willing to pass through the edge of Pico cells rather than to reside in Pico cells. Take Figure.1 for example, a part of the street is under the coverage of the Pico cell. For fast moving UEs driving along the street, firstly they would hand over into Pico from Macro and then hand over out of Pico to Macro. In this case, handover failure performance will get worse because with more handover attempts carried out, more handover failures may occur, especially for high speed UEs. Furthermore, more system resources will be wasted if large numbers of unnecessary handovers are introduced. Unnecessary handover can be classified into short-stay handover and Ping-pong handover, which are two important metrics in HetNet mobility performance evaluation. 
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Figure 1: Fast moving UE passes through Pico.

Macro sites will initially be deployed to fulfil coverage requirements and subsequently Pico cells are deployed to improve throughput of hotspots. It can be foreseen that Pico cells may appear at any place overlapped with Macro cells and we believe the scenario proposed in Figure.1 will not be corner case in future LTE-Advanced systems. So we should better optimize high speed UEs in HetNet, e.g. restricting their frequent handing in and out of Pico cells. Based on above analysis, we would like to propose: 
Proposal 1: High mobility scenario in HetNet should be optimized. 
2.2 
Potential enhancements
The most ideal case is making Pico cells transparent to fast moving UEs to avoid extra unnecessary handovers. The similar issue was also addressed in [2]. In our opinion, there are two directions for optimization: 
Option 1: Network-based approach, and 
Option 2: UE-based approach.

In network-based approach, eNB decides whether to issue handover command to fast moving UEs when the UEs are getting close to Pico cells [2]. For network-based approach, some X2 signalling enhancement is necessary, e.g. exchanging cell type information among neighbouring cells. Furthermore, eNB should know accurate UE mobility state information. During normal RRC_CONNECTED time, the eNB can calculate UE mobility state based on UE history information, which includes cell type and stay time information. During transition time from RRC_IDLE to RRC_CONNECTED, some enhanced signalling/procedure may be needed for eNB to obtain accurate UE mobility state [3].
In UE-based approach, fast moving UEs could delay the measurement reporting for Pico cell targets, by which some unnecessary handovers could be avoided. This can be implemented by scaling the measurement/reporting related parameters in the opposite direction to the traditional speed dependent scaling of measurement/reporting related parameters as discussed in the email discussion [4]. For example, larger A3-offset or longer timeToTrigger values could be used on Pico cell targets for high speed UEs. By doing this, some unnecessary handovers may be skipped due to delayed measurement event triggering or measurement reporting.
When inter-frequency Pico cells are deployed, there are not many special issues introduced by delayed handover from Macro cells to Pico cells. When intra-frequency Pico cells are deployed, interference issue can not be ignored, especially for those UEs go deep into Pico cell coverage without handing over to Pico cells. Thanks to the CA based and non-CA based eICIC Study Item/Work Item studied by RAN3 and RAN2, the interference issue introduced by the enhanced schemes proposed above can be overcome in the RAN scope.
Based on above analysis, we would like to suggest RAN2 to consider above two optimization directions, i.e. network-based approach and UE-based approach. If UE-based approach is adopted, further simulation results should be provided to verify the potential gains.
Proposal 2: We kindly ask RAN2 to consider network-based approach and UE-based approach as two optimization directions.
3
Conclusion

In this paper, we firstly take a look at the detailed high mobility scenario in HetNet, and then propose two possible optimization directions. Based on the analysis in the contribution we would like to propose:

Proposal 1: High mobility scenario in HetNet should be optimized.
Proposal 2: We kindly ask RAN2 to consider network-based approach and UE-based approach as two optimization directions.
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