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1. Introduction
In Rel16 HST, UE measurement requirements on PCell in high speed scenario were enhanced, including reduced PSS/SSS detection, time index detection and measurement period in connected mode. In R17, high speed with CA is to be supported in FR1. According to the WID, mobility performance is to be enhanced on activated and deactivated SCell. 
In last RAN4 meeting, a WF on FR1 HST RRM was approved [1]. In this contribution, we will provide our views on the remaining issues.
2. Discussion
	· Inter-frequency measurement
· Define RRC Connected state inter-frequency measurement enhancements
· Support of HST inter-frequency measurement enhancements is up to UE capability. Details are FFS
· FFS whether enhancements for RRC IDLE inter-frequency measurements are needed


Inter-frequency measurement enhancement in HST depends on network deployment. Single frequency network would usually be facilitated for HST deployment, where intra-frequency measurement seems enough for HST mobility. Meanwhile, NR inter-frequency measurement could happen with smaller probability than inter-RAT measurement. As RAN4 has agreed on RRC connected state inter-frequency measurement enhancements. We would be also fine with IDLE mode inter-frequency enhancement if identified necessary. However, we don’t observe the necessity so far. Maybe operator can clarify more from deployment perspective.
Thus, we suggest it is optional UE capability to be introduced for supporting HST inter-frequency measurement enhancement, including RRC connected and Idle state.
Observation 1: Enhancements for RRC IDLE inter-frequency measurements rely on operators’ deployment demand.
Proposal 1: It is optional UE capability to be introduced for supporting HST inter-frequency measurement enhancement, including RRC Connected and Idle state.
RAN4 has agreed on L1-RSRP, SS-SINR, SS-RSRP, SS-RSRQ to reuse the requirements of Rel-16 HST PCells for Rel-17 HST Scells. For BFD, TEvaluate_BFD_CSI-RS follow the agreement in Rel-16 HST. In this meeting, RAN4 will further discuss other remaining issues as the following.
	· L1-SINR
· Option 1 (MTK): For L1-SINR measurement in Rel-17 HST, the upper bound of the side condition SSB Ês/Iot ≤5 dB should be introduced, for CMR only case at least
· Other options are not precluded


For L1-SINR, we doubt whether the L1-SINR measurement is applied for HST or not. Some clarification may be needed. If network is not allowed to configure CMR/ IMR to enable UE to perform L1-SINR for serving cell management, then this issue is not valid. From our side, we prefer to keep this issue open at this stage.
Proposal 2: Clarify firstly whether L1-SINR measurement requirement is not applicable to HST or not. 
	· SCell link recovery
· Option 1 (HW, MTK): For Scell link recovery, RAN4 needs to study how many band(s) is supported in R17 HST in FR1
· Option 2 (Ericsson, vivo, CATT, CMCC, Nokia): no need to have this limitation in the spec


From UE’s perspective, it would be beneficial that the upper bound of the band is aligned between network and UE, for example, UE complexity can be reduced. However, the number of bands should rely on both network configuration and UE capability of performing link recovery on CCs simultaneously. Maybe the link recovery requirements for R17 FR1 HST can follow the assumption of non-HST case. The same limitation of non-HST scenarios should apply.
Observation 2: The number of bands should rely on both network configuration and UE capability of performing link recovery on CCs simultaneously.
Proposal 3: The link recovery requirements for R17 FR1 HST can follow the assumption of non-HST case, where the same limitation of non-HST scenarios should apply.
	· CSSF
· Option 1(HW, MTK): For CSSF, RAN4 needs to study how many Scell(s) is supported in R17 HST in FR1
· Option 2 (Ericsson, Apple, CATT, CMCC, Intel): no need to have this limitation in the spec


Similarly, for CSSF, it is up to network deployment and configuration on the number of Scells. We support the searcher number shall remain unchanged. And the total delay is scaled by the number of SCells.
Proposal 4: CSSF should follow the assumption of non-HST case, without limitation on the number of Scells.
	· UE capability
· Option 2 (QC, MTK, vivo, OPPO): new UE capability should be added for the support of 500km/h as WID listed, no need to add the additional capability for different velocity values in Rel-17 HST
· Release independent
· Option 1 (CMCC): it is proposed that Rel-17 FR1 HST RRM enhancement is release independent from Rel-15
· Option 2 (HW, MTK, Nokia, Apple, DCM, Ericsson): Needs further study


We support option 2 that new UE capability should be added for the support of 500km/h only. No need to add the additional capability for 350km/h in Rel-17 HST.
Proposal 5: Introduce new UE capability for supporting velocity up to 500km/h.
For release independent, we suggest to come back to this issue once any possible UE capabilities for Rel17 FR1 HST were concluded. Maybe some of the features should be discussed case by case.
Observation 3: FFS release independent issues before conclusion of other issues related to new UE capabilities.
3. Conclusion
In this contribution, we provide initial discussion on R17 HST enhancement in FR1. After discussion the following conclusions are made:
Observation 1: Enhancements for RRC IDLE inter-frequency measurements rely on operators’ deployment demand.
Proposal 1: It is optional UE capability to be introduced for supporting HST inter-frequency measurement enhancement, including RRC Connected and Idle state.
Proposal 2: Clarify firstly whether L1-SINR measurement requirement is not applicable to HST or not. 
Observation 2: The number of bands should rely on both network configuration and UE capability of performing link recovery on CCs simultaneously.
Proposal 3: The link recovery requirements for R17 FR1 HST can follow the assumption of non-HST case, where the same limitation of non-HST scenarios should apply.
Proposal 4: CSSF should follow the assumption of non-HST case, without limitation on the number of Scells.
Proposal 5: Introduce new UE capability for supporting velocity up to 500km/h.
Observation 3: FFS release independent issues before conclusion of other issues related to new UE capabilities.
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