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1 Introduction

In the last meeting, the following consensus is captured in the chairman notes:

	Proposal 1 (Candidate solution 2) : Cell identification and measurement requirements in DRX for high speed scenarios are enhanced
Proposal 5 (candidate solution 7) : Candidate solution 7 is not studied further.


Till now, after discussion of 4 meeting cycles, there are 4 candidate solutions in connected mode under high speed scenarios are remained. In this paper further analysis is provided on the leftover candidate solutions.
	· Candidate solution 2: Enhance cell identification and measurement requirements in DRX for high speed scenarios (Huawei [R4-155792]);

· Candidate solution 3: Trigger the active measurements, e.g., the UE could increase the measurement activity if the serving cell RSRP falls below a certain threshold(Qualcomm [R4-156050]);

· Candidate solution 4: Network provides the assistant information to UE such that UE have different behavior compared to the legacy UE (Intel);

· Candidate solution 5: Enhanced RRM requirements are defined up to the upper bound DRX cycle (Nokia [R4-155854]).


2 Discussion
A LS [1] is sent to RAN2 in the last meeting. The content is duplicated as below,
	Under the release 14 work item on Performance enhancements for high speed scenario (LTE_High_Speed), RAN4 has agreed to specify enhanced cell identification and measurement period/evaluation period requirements for UEs both in idle mode and in RRC Connected state with DRX.

As RAN4 expects that the enhanced performance may have other implications such as increased UE power consumption, RAN4 considers that it would be beneficial to indicate to UEs that the enhanced requirements are enabled using per-cell signalling. The indication is needed both for idle mode UEs and for RRC connected UEs, so needs to be available in both states (for example it could be broadcast in system information and also provided in the handover command).


This implies that the enhanced cell identification and measurement period/evaluation period requirements for UEs both in idle mode and in RRC Connected state with DRX (Solution 2) were agreed.
After discussion of 4 meeting cycles, all companies reach the consensus that the RRM requirements shall be enhanced under high speed scenarios. The follow-up question is in order to reach the enhanced requirements what kind of cost we shall pay. Some companies provided some methods, which will be discussed in the followings. However the drawbacks of these ideas are observed. Especially the robustness issue will significantly impact the mobility performance.  
Since the signaling is agreed in [1], the solution 2 with the agreed signaling means that when the signaling is indicated, UE needs to do cell detection and measurement frequently. For measurement, no additional power consumption is foreseen. For cell detection, power consumption would increase. This is the unavoidable cost in order to achieve good performance. In our understanding, compared with the ideas which would induce the robustness issue, the solution with the acceptable power consumption is more attractive.
· Candidate solution3

Candidate solution 3: Trigger the active measurements, e.g., the UE could increase the measurement activity if the serving cell RSRP falls below a certain threshold(Qualcomm [R4-156050]);
Solution 3 was first proposed in [R4-156050]. The biggest concern from multiple companies for the solution is the robustness. Although the UE is moving along the rail track, it is hard to draw the conclusion that the received power (e.g., RSRP) is absolutely predictable, since the propagation environment is complicated. In order to investigate the RSRP fluctuation, one simple simulation is carried out in [2]. It is observed from the simulation result, the range of RSRP amplitude fluctuates very large. So according to solution 2, it is hard to find the suitable RSRP threshold. If the threshold is set lower, the benefit of power consumption is not outstanding; if the RSRP threshold is set higher, the fast measurement activity may be triggered later, and then the benefit of the fast measurement may be not distinct. Based on these reasons, we suggest that solution 3 is not studied further.
[3] proposed a similar idea, that is network can control the time period during which active measurement is performed. The essence of the idea is the HO region can be estimated with the knowledge of the cell range and train. However the idea has the similar issue as the solution 3. It is hard to accurately estimate how long the time period is, and when the configured time period shall be applied.
Proposal 1: Candidate solution 3 is not studied further.
· Candidate solution 4

In last meeting [4] proposed that the network could signal the limited neighbor cell list to UE. The assistant information is the cell ID of the candidate cells. Most companies raise concern on the reliability of the priori knowledge of cell identification.
For example, due to network re-planing, the cell id may be changed. Once the network indicates the wrong cell id, while UE trusts these information, so the false alarm probability would increase. The mobility performance will be deteriorated seriously. From UE vendor and operators point of view, this case shall be strictly avoided. For UE, it is rash to trust and depend on the cell list information provided by network. 
Proposal 2: Candidate solution 4 is not studied further.
· Candidate solution 5
· Candidate solution 5: Enhanced RRM requirements are defined up to the upper bound DRX cycle (Nokia [R4-155854]).
This method could be regarded as candidate solution 2 with an upper bound restriction. As we know a lot of configuration parameters impact the network performance, so it is hard to find the boundary from which the upper DRX cycles are not beneficial to enhance. Furthermore considering all kinds of DRX cycles (exclude eDRX cycles) could provide more freedom and flexibility to operators. So we suggest all DRX cycles (exclude eDRX cycles) could be remained when defining the requirements under high speed scenario.
Proposal 3: The maximum DRX cycle is 2.56s when specifying the enhanced requirements under high speed scenario.

Based on the above analysis, the enhanced cell identification and measurement period/evaluation period requirements for UEs both in idle mode and in RRC Connected state with DRX shall be specified. The DRX cycles considered when specifying the corresponding requirements are up to 2.56ms. Other solutions are not studied.
3 Conclusion

This contribution provides further analysis on the candidate solutions in DRX in connected mode under high speed scenarios. The following proposals are provided:

Proposal 1: Candidate solution 3 is not studied further.
Proposal 2: Candidate solution 4 is not studied further.
Proposal 3: The maximum DRX cycle is 2.56s when specifying the enhanced requirements under high speed scenario.
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