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1 Introduction
The following-up WI of performance enhancement of high speed scenarios was approved in RAN#70 plenary [1]. In last RAN4 meeting, there were some online and offline discussion focusing on the work scope in RRM part. We think it is necessary to provide high level overview on the RRM requirements in HST.
2 Discussion
At the beginning of the WI, we think some consensus shall be achieved. Based on the consensus, the follow-up work could focus on the critical topic and guarantee the finalization of the WI.
· Intra-frequency, inter-frequency and inter-RAT requirements

[1] provides a proposal on which type of requirements to enhance. It proposes that RAN4 only enhances the intra-frequency requirements. We have the similar view.
As we know, since trains are moving along the fixed rail track, majority high speed network deployments are well planned. In practical majority of reselection and handover are likely to be intra-frequency in high speed train scenarios. In addition, inter-frequency or inter-RAT cell identification and measurements need measurement gaps, so the corresponding requirements are longer than intra-frequency. Consequently the paging loss and handover failure would increase if inter-frequency/ inter-RAT cell reselection and handover are applied. So the intra-frequency requirements in idle and connected states are most critical.
Proposal 1: WI focuses on intra-frequency requirements enhancements for idle state and connected state.
· Which kind of DRX cycles shall be considered

In last meeting, some companies discussed the DRX cycles in this WI. eDRX is introduced in Rel-13, although the purpose of eDRX is power saving, such long DRX cycles (5.12s and 10.24s) would significantly degrade the mobility performance. It has been identified in high speed SI phase, from RRM requirements point of view, the fundamental issue is the mobility performance degradation due to the long latency. So it is not realistic to configure eDRX in high speed scenario.
Proposal2: eDRX configuration is not considered in the WI.
· 2Rx and 4Rx
If a UE supports 4Rx, it is natural that 4Rx could be applied in high speed train. 4Rx is finalised in Rel-13, and no RRM core requirements are needed. So in HST WI, still no core RRM requirements are defined for 4Rx.
Proposal3:Both 2Rx and 4Rx could be applied in high speed scenario. And no RRM core requirements are defined for 4Rx. 
3 Considerations on research methodology

In Rel-8, the cell identification delay in DRX in RRC connected state comes from non-DRX simulation results. [3] pointed out that the link level simulation results in case non DRX scenario reveals that in order to achieve the desired cell search performance the UE should search for a new cell at least once every 40 ms. The non DRX cell search delay is 800 ms, which includes 200 ms RSRP measurement period. Since cell search delay includes RSRP therefore around 20 cell search/measurement occasions are typically needed to identify a new cell. Thus it suggested that cell search delay is defined as DRX cycle times the required number of cell search/measurement occasions. It is noted that in cell identification simulation were carried out in low and medium velocity (up to 120km/h) and no higher speed velocity were taken into account.
In Rel-14 high speed scenario, the fundamental issue in RRM is due to the long latency. What we shall do is to find the suitable enhanced approach. Similar as what we did in Rel-8, the straight way is to evaluate the cell identification delay, measurement period and (or) RLM evaluation period with link level simulation under high speed scenario. The purpose of this link level evaluation work is to find the enhanced (or stringent) RRM requirements from UE perspective.
On the other hand, from network point of view, the evaluation of mobility performance is needed as well. With enhanced RRM requirements, the network KPI, i.e., handover failure rate, RRC re-establishment, paging loss, etc., could be verified. The purpose of this system level evaluation work is to find the enhanced (or stringent) RRM requirements from network perspective. Consequently, the link level evaluation and system level evaluation could be carried out in parallel.

In addition, power consumption is also one of the critical factors from UE implementation point of view.
Proposal 4: Link level, system level simulation and power consumption need to be evaluated.
4 Conclusion
This contribution provides an overview on RRM requirements in HST. The following proposals and observations are provided:
Proposal 1: WI focuses on intra-frequency requirements enhancements for idle state and connected state.
Proposal2: eDRX configuration is not considered in the WI.

Proposal3:Both 2Rx and 4Rx could be applied in high speed scenario. And no RRM core requirements are defined for 4Rx. 
Proposal 4: Link level, system level simulation and power consumption need to be evaluated.
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