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1 Introduction
In RAN4 #76 meeting, the issues on the RRM requirements in DRX for high speed train scenarios had been widely discussed. It is agreed that[1]:

· The existing latency requirements under DRX configuration for idle mode are not suitable for high speed scenario;
· How serious and how to solve the issue needs further study
· Candidate solution 1: tightening UE requirements
· Candidate solution 2: providing the indication to UE and when UE is operating in the high speed UE should follows the tightened requirements.
· Other solutions are not precluded.
· Use both candidate solution 1 and 2 could be considered.
· Paging missing issue needs to be considered.
In this contribution, we share our views on the issues.
2 Discussion
For the cell re-selection requirement, UE shall be able to identify new cells and perform RSRP and RSRQ measurements of identified cells, i.e. for a give DRX cycle length, the cell re-selection requirement include cell search time and evaluation time. Take the cell re-selection requirements for the intra-frequency E-UTRAN cells as an example, Table 1 shows the requirements.
Table 1 cell re-selection requirements for the intra-frequency E-UTRAN cells
	DRX cycle length [s]
	Tdetect,EUTRAN_Intra [s] (number of DRX cycles)
	Tmeasure,EUTRAN_Intra [s] (number of DRX cycles)
	Tevaluate,E-UTRAN_intra
[s] (number of DRX cycles)
	Moving distance with the minimum re-selection time(m)

	0.32
	11.52 (36)
	1.28 (4)
	5.12 (16)
	528.9

	0.64
	17.92 (28)
	1.28 (2)
	5.12 (8)
	560

	1.28
	32(25)
	1.28 (1)
	6.4 (5)
	746.7

	2.56
	58.88 (23)
	2.56 (1)
	7.68 (3)
	995.6


Noted that although the cell re-selection requirements include the cell search time(20 DRX cycles) and evaluation time(Tevaluate), once UE identify the new cell, the cell search is ended. For the most optimistic case, the new cell is identified by UE in one DRX cycle, the re-selection time is (DRX cycle length + Tevaluate). The fifth column in Table 1 lists the moving distance of UE with velocity of 350km/h when the re-selection time is (DRX cycle length + Tevaluate). It can be seen that for current cell re-selection requirements, for a cell re-selection process, UE moves a distance no less than 528.9m for DRX cycle length of 0.32s, and no less than 995.6m for the DRX cycle length of 2.56s.  

In [2], Ericsson provided the evaluation for the outage rate during the current evaluate time requirements, the results show that outage occurs during the evaluation time. Bigger outage rate may be achieved when considering cell detecting time for cell re-selection. In order to avoid the outage, the evaluation time should be tightened. 
Proposal 1: Evaluation time should be tightened for the high speed train scenarios. 

Current cell re-selection requirement is specified based on link level evaluation without consideration of the large scale fading. It is reasonable as legacy UE’s location is not varying very much. However, for the UE in high speed scenario, it may move a large distance during the cells detect time, the SINR of the camped cell and target cell may varying for a large range, so whether the cell detect requirements as in Rel-8 can be used for the high speed scenarios needs further study. Maybe system level evaluation is needed to evaluate the cell detect time.
Another alternative is to tightening the cell detection time requirements based on the moving distance of UE. One simple way is to calculate the distance of the point that target cell can be initially identified (e.g. the SINR of the target cell is -4dB) by UE to the point that UE’s paging reception from camped cell will be failed (e.g. the SINR of the camped cell is -4dB), UE’s moving distance can’t be larger than this distance during the cell re-selection requirement time. However, this distance is related to the network deployment and propagation performance, and only can be reached based on the large scale fading, the more preciseness value should be determined based on the system level simulation.

Proposal 2:  How the cell re-selection requirements should be tightened for the high speed train scenarios needs further study.
If the cell re-selection requirement for the HST scenarios is enhanced, the set for the DRX cycle lengths for the high speed UE may be limited to BS’s deployment, and UE’s behaviour during the evaluation time may have to be enhanced. For the HST scenarios with public network, it is not necessary for the low speed UE to have the same DRX cycle lengths limitation and meet the same requirement as the high speed UEs. Therefore, although the cell re-selection requirement of UE under HST scenarios should be enhanced, the requirement for the low speed scenarios should not be changed. 

Proposal 3: The cell re-selection requirements only enhanced for the high speed scenarios. The cell re-selection requirements is not tightened for the low speed scenarios
3 Conclusions
In this contribution we discussed the issues on the cell re-selection requirements in DRX for high speed train scenarios. We propose that:
Proposal 1: Evaluation time should be tightened for the high speed train scenarios. 

Proposal 2:  How the cell re-selection requirements should be tightened for the high speed train scenarios needs further study.

Proposal 3: The cell re-selection requirements only enhanced for the high speed scenarios. The cell re-selection requirements is not tightened for the low speed scenarios
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