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1. Introduction

Under the release 17 work item on enhanced NR support for high speed train scenario for frequency range 1 (NR_HST_FR1_enh), RAN4 has agreed to specify the enhanced RRM requirements for carrier aggregation (CA) and the enhanced RRM requirements for inter-frequency measurement. And the target velocity is up to 500 km/h. RAN2 has already received an incoming LS from RAN4 on the signalling for RRM enhancements for Rel-17 NR FR1 HST [1].
In this contribution, we will discuss the detailed design of the RRC signalling for RRM enhancement for Rel-17 HST.
2. Discussion
Actually in Rel-16, some enhancement on RRM measurement was introduced for HST with an IE highSpeedMeasFlag-r16 signalled per serving cell basis in both ServingCellConfigCommonSIB and ServingCellConfigCommon. However the Rel-16 HST only considers single carrier scenario. Therefore, some clarification that this parameter only applies to SpCell is essential.

Proposal 1: Clarify that highSpeedMeasFlag-r16 only applies to SpCell for Rel-16 HST. 
When we come to the Rel-17 signalling design for HST, RAN4 had agreed the following networking indication.

•For CA enhancement: RAN4 agreed that network needs to inform UE whether to apply the enhanced RRM requirements for CA specified in TS38.133. 
•For inter-frequency measurement enhancement: for idle mode, RAN4 agrees to introduce network signalling to inform UE whether the enhanced inter-frequency HST measurement requirements are applied per each inter-frequency carrier
Based on the above requirement, for CA enhancement, considering we already have the Rel-16 per serving cell indication to indicate the UE to apply the enhanced RRM requirement, it is quite straightforward to reuse this parameter in Rel-17 for SpCell as well as SCells, some clarification for the field description is enough. 

Proposal 2:  Reuse highSpeedMeasFlag-r16 to support CA measurement enhancement. 
Naturally, for SCells within the same serving cell group, the RRM enhancement should be enabled or disabled simultaneously, i.e., it is not allowed to enable some SCells while disable the others within the same cell group.  Therefore the network should set the same value of highSpeedMeasFlag-r16 for the SCells contained in the same serving cell group. 
Proposal 3:  Network should set the values of highSpeedMeasFlag-r16 to the same value for the SCells contained in the same serving cell group. 
For inter-frequency measurement enhancement, based on the requirement, it is quite straightforward to introduce an indication in interFreqCarrierFreqList in SIB4. 

Proposal 4:  Introduce an indication in interFreqCarrierFreqList in SIB4 for inter-frequency measurement enhancement. 
3. Conclusion

In this contribution, we discuss the detailed design of the RRC signalling for RRM enhancement for Rel-17 HST and we made the following proposals:
Proposal 1: Clarify that highSpeedMeasFlag-r16 only applies to PCell for Rel-16 HST. 

Proposal 2:  Reuse highSpeedMeasFlag-r16 to support CA measurement enhancement. 
Proposal 3:  Network should set the values of highSpeedMeasFlag-r16 to the same value for the SCells contained in the same serving cell group. 
Proposal 4:  Introduce an indication in interFreqCarrierFreqList in SIB4 for inter-frequency measurement enhancement. 
4. Reference
[1].  R4-2120286, LS on signalling for RRM enhancements for Rel-17 NR FR1 HST.
