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1. Introduction

In last meeting, there is discussion on FR1 HST RRM enhancement, including L1-SINR, Scell link recovery, release independent, etc. And a WF was approved [1]. This contribution provides further discussion on these topics.
2. Discussion 
2.1 L1-SINR
L1-SINR is introduced in Rel-16 eMIMO WI. CMR based L1-SINR and CMR + IMR based L1-SINR are considered. According to the discussion in last meeting, some companies have question on whether network configures CMR/ IMR to enable UE to perform L1-SINR for serving cell management for high speed scenario. In our understanding, the configuration of CMR/IMR is up to network configuration, we do not see the problem to perform L1-SINR in HST scenario. 

Observation 1: the configuration of CMR/IMR is up to network configuration, there is no restriction on L1-SINR for HST scenario.

Some company suggested to set upper bound of the side condition as SSB Ês/Iot ≤5 dB for L1-SINR measurement in Rel-17 HST. The proponent of this upper bound believe that since the upper bound of side condition for SS-SINR is introduced in Rel-16 HST WI, the same rule shall be applied to L1-SINR. We have different understanding. The reason we have upper bound of side condition for SS-SINR is that there will be large doppler shift on the measurement of neighbour cell, which may result in ISI on the measurement of neighbour cell. But for L1-SINR, the measurement is performed on serving cell, there is no high frequency offset issue, we do not see the necessity to have this restriction.

Observation 2: for SS-SINR, the reason to have upper bound of side condition is that there will be large frequency offset on the measurement of neighbour cell, which may result in ISI and have impact on the measurement of neighbour cell.

Observation 3: for L1-SINR, the measurement is performed on serving cell, the frequency offset is smaller than that of neighbour cell.

Based on above analysis, for L1-SINR, we do not see the difference between non-HST and HST, and the legacy L1-SINR accuracy requirements can be reused for high speed train scenario, no restriction is needed.

Proposal 1: legacy L1-SINR accuracy requirements can be reused for high speed train scenario, no need to specify upper bound of side condition for L1-SINR measurement.
2.2 Scell link recovery
For Scell link recovery, according to the discussion in last meeting, some companies propose to have limitation on the number of band(s) supported in R17 HST in FR1. In our understanding, it is up to operator deployment and different operator may have different deployment. And the configuration of Scell is up to network configuration. It is not preferred to have restriction on the number of band(s) supported for FR1 HST.
However, some companies suggest that the limitation on the number of band(s) on which UE is performing beam failure detection for SCell in R16 can be reused in R17 HST. In R16 eMIMO, UE capability maxNumberSCellBFR-r16 is introduced which defines the maximum number of SCells configured for SCell beam failure recovery simultaneously. Considering different UE implementation, we are OK to have the same UE capability for FR1 HST CA. 
Proposal 2: for scell link recovery, UE capability of maxNumberSCellBFR-r16 introduced in Rel-16 can be reused for R17 FR1 HST.
2.3 CSSF
For CSSF, there is similar discussion as that on Scell link recovery, some companies propose to have limitation on the number of Scell(s) supported for FR1 HST. We have same view as that for Scell link recovery, it is up to operator deployment and different operator may have different deployment. And the configuration of Scell is up to network configuration. It is not preferred to have restriction on the number of Scell(s) supported for FR1 HST.

Proposal 3: for CSSF, it is not preferred to have restriction on the number of Scell (s) supported for FR1 HST in the spec.
2.4 Network assistant signaling 
In Rel-16 HST, RAN4 has introduced the network assisted indication highSpeedMeasFlag-r16 to inform UE high speed condition. And this IE is transmitted in RRC IEs ServingCellConfigCommonSIB and ServingCellConfigCommon. With the IE ServingCellConfigCommon, the network provides this information in dedicated signalling when configuring a UE with a SCells or with an additional cell group (SCG). It means that highSpeedMeasFlag-r16 is signaled for SCell. According to this IE description, if this field is present, the UE shall apply the enhanced RRM requirements to support high speed up to 500 km/h as specified in TS 38.133, which can be seen that this IE is more like a general indication of high speed train condition, which may be reused for the indication of application of enhanced RRM requirements for HST CA. It is proposed for RAN4 to further check whether highSpeedMeasFlag-r16 can be reused for the indication of application of enhanced RRM requirements for HST CA.  
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Observation 4: according to TS38.331, legacy network assistant signaling highSpeedMeasFlag-r16 is transmitted in RRC IEs ServingCellConfigCommon, which means that highSpeedMeasFlag-r16 is signaled for SCell.
Observation 5: According to this IE description in TS38.331, highSpeedMeasFlag-r16 is used to indicate UE to apply enhanced RRM requirements to support high speed up to 500 km/h as specified in TS 38.133, which can be seen that this IE is more like a general indication of high speed train condition for RRM enhancement.
Proposal 4: The highSpeedMeasFlag-r16 can be reused for the indication of application of enhanced RRM requirements for HST CA, considering it is a per-cell indication to indicate UE that it is in the high speed scenario.
2.5 Release independent
High speed scenario is an important deployed scenario. And the improvement of UE experience is necessary. Rel-16 NR HST focusing on single carrier scenario is release independent from Rel-15. Considering carrier aggregation is necessary to improve the throughput, it is proposed to introduce Rel-17 FR1 HST RRM enhancement from Rel-15.
Proposal 5: it is proposed that Rel-17 FR1 HST RRM enhancement is release independent from Rel-15.
3. Conclusion
This contribution provides general discussion on FR1 HST RRM enhancement. The observations and proposals are:
Observation 1: the configuration of CMR/IMR is up to network configuration, there is no restriction on L1-SINR for HST scenario.

Observation 2: for SS-SINR, the reason to have upper bound of side condition is that there will be large frequency offset on the measurement of neighbour cell, which may result in ISI and have impact on the measurement of neighbour cell.

Observation 3: for L1-SINR, the measurement is performed on serving cell, the frequency offset is smaller than that of neighbour cell.

Proposal 1: legacy L1-SINR accuracy requirements can be reused for high speed train scenario, no need to specify upper bound of side condition for L1-SINR measurement.
Proposal 2: for scell link recovery, UE capability of maxNumberSCellBFR-r16 introduced in Rel-16 can be reused for R17 FR1 HST.
Proposal 3: for CSSF, it is not preferred to have restriction on the number of Scell (s) supported for FR1 HST in the spec.
Observation 4: according to TS38.331, legacy network assistant signaling highSpeedMeasFlag-r16 is transmitted in RRC IEs ServingCellConfigCommon, which means that highSpeedMeasFlag-r16 is signaled for SCell.

Observation 5: According to this IE description in TS38.331, highSpeedMeasFlag-r16 is used to indicate UE to apply enhanced RRM requirements to support high speed up to 500 km/h as specified in TS 38.133, which can be seen that this IE is more like a general indication of high speed train condition for RRM enhancement.
Proposal 4: The highSpeedMeasFlag-r16 can be reused for the indication of application of enhanced RRM requirements for HST CA, considering it is a per-cell indication to indicate UE that it is in the high speed scenario.
Proposal 5: it is proposed that Rel-17 FR1 HST RRM enhancement is release independent from Rel-15.
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