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1 	Introduction
In this paper, the RRM core requirement impact on HST for CA in FR1 is analyzed and our views are provided.
2 Discussion
In Rel-16 WI on NR support of high speed train scenarios, the RRM requirements are specified to support the speed of up to 500km/h and the carrier frequency is up to 3.6GHz for single carrier. In Rel-17, the carrier aggregation is adopted to increase the throughput in NR SA. Thus, the RRM core requirement impact on HST for CA in FR1 shall be identified and the overview is provided as Table 1.
[bookmark: _Ref53660328]Table 1. The overview of the RRM core requirement impact of the HST for CA in Rel-17
	Section in TS 38.133
	requirement
	impact
	reason

	4
	IDLE mode
	N
	single CC only

	5
	INACTIVE mode
	N
	Same RRM requirement as IDLE mode

	6
	CONNECTED mode
	N
	No multiple CCs requirement so far

	7
	Timing
	FFS
	MRTD/MTTD CA

	8.1
	RLM
	N
	SpCell only

	8.2
	Interruption
	FFS
	The interruption may be caused by the other CCs
Whether to use the existing requirement

	8.3, 8.3A
	SCell activation/deactivation
	FFS
	Whether to use the existing requirement

	8.4
	UL carrier RRC reconfiguration delay
	FFS
	Whether to deploy the SUL and NUL in HST with CA

	8.5, 8.5A
	Link recovery (BFD/CBD)
	FFS
	SCell BFR shall be discussed (scaling factor)
Whether use the existing requirement

	8.6
	BWP switch
	N
	It is short enough for HST with CA

	8.8, 8.9
	PSCell addition
	N
	SpCell is not in WI scope

	8.10, 8.10A
	TCI-state switch
	N
	It is short enough for HST with CA

	8.11
	PSCell change
	N
	SpCell is not in WI scope

	8.11B
	Conditional PSCell change
	N
	

	8.12
	Spatial relation switch delay
	N
	It is short enough for HST with CA

	8.13
	CBW change
	N
	No multiple CCs requirement so far

	9.1.2
	measurement gap
	N
	Reuse the Rel-16 requirement

	9.1.3, 9.1.3A
	measurement capability
	N
	Reuse the Rel-16 requirement

	9.1.5
	CSSF
	FFS
	CSSF for SCell measurement

	9.2, 9.2A
	Intra-frequency measurement
	Y
	activate/Deactivate SCell measurement

	9.3, 9.3A
	Inter-frequency measurement
	N
	Not in WI scope

	9.4
	Inter-RAT measurement
	N
	Not in WI scope

	-
	L1-RSRP measurement
	N 
	Reuse the Rel-16 requirement

	-
	L1-SINR measurement
	FFS
	Whether to consider the L1-SINR measurement in HST with CA

	-
	CSI-RS L3 measurement
	N
	Not in WI scope

	-
	Measurement accuracy for L1-SINR
	FFS
	The upper bound for L1-SINR, depend on L1-SINR


In Table 1, some cases are suggested to have no RRM requirements impact while some cases are suggested to further discuss in RAN4 meeting. The reasons are provided as follows:
· The requirements of IDLE mode, INACTIVE mode, RLM and PSCell addition/change and conditional PSCell change are for SpCell, thus no need to discuss the corresponding requirements for HST with CA.
[bookmark: _Ref61450202]Observation 1: The requirements of IDLE mode, INACTIVE mode, RLM and PSCell addition/change and conditional PSCell change are for SpCell and out of scope.

· The requirements of CONNECTED mode and CBW change do not include the multiple CCs scenario, thus no requirement will be impacted by HST with CA.
[bookmark: _Ref61450204]Observation 2: The requirements of CONNECTED mode and CBW change do not include the multiple CCs scenario.

· The topics of inter-frequency measurement, inter-RAT measurement and CSI-RS L3 measurement are not in the work item description of HST with CA, thus we do not need to discuss these topics here.
[bookmark: _Ref61450205]Observation 3: The inter-frequency measurement, inter-RAT measurement and CSI-RS L3 measurement are not in the work item description of HST with CA in Rel-17.

[bookmark: _Ref61450216]Proposal 1: No need to discuss and define the requirements for IDLE mode, INACTIVE mode, RLM and PSCell addition/change, conditional PSCell change, CONNECTED mode, CBW change, inter-frequency measurement, inter-RAT measurement and CSI-RS L3 measurement in HSR with CA in Rel-17.

· For the requirements of active BWP switch, TCI-state switch and spatial relation switch delay, the delay requirement for multiple CCs is short enough, i.e. the worst case is still shorter than 1000 ms, so the existing R16 requirement can be reused in HST with CA.
[bookmark: _Ref61450221]Observation 4: The worst cases of the multiple CCs delay requirement of active BWP switch, TCI-state switch and spatial relation switch delay are shorter than 1s.

· The requirements of the measurement gap, measurement capability and L1-RSRP measurement in Rel-16 HST reuses the Rel-15 NR requirements. Following the same logic, those requirements of HST with CA in Rel-17 can reuse the Rel-16 NR requirements.
[bookmark: _Ref61450222]Observation 5:	The Rel-16 HST requirements of the measurement gap, measurement capability and L1-RSRP measurement reuse the Rel-15 NR requirements.

[bookmark: _Ref61450226]Proposal 2: The existing requirements of active BWP switch, TCI-state switch, spatial relation switch delay, measurement gap, measurement capability and L1-RSRP measurement in Rel-16 can be reused in HST with CA in Rel-17.

· [bookmark: _Ref61352807][bookmark: _Ref61450228]The remaining requirement in Table.1 may or may not be impacted by the HST with CA, thus we need to further study these topics in RAN4 meeting.
[bookmark: _Ref61528093]Proposal 3: The requirements of timing, interruption, SCell activation/deactivation, UL carrier RRC reconfiguration delay, link recovery (BFD/CBD), CSSF, Intra-frequency measurement, L1-RSRP measurement and measurement accuracy for L1-SINR measurement shall be further discussed in the work item of HST with CA.
3 Summary
In this paper, the discussion of SCell BFR is provided. We have the following proposal:
Observation 1: The requirements of IDLE mode, INACTIVE mode, RLM and PSCell addition/change and conditional PSCell change are for SpCell and out of scope.
Observation 2: The requirements of CONNECTED mode and CBW change do not include the multiple CCs scenario.
Observation 3: The inter-frequency measurement, inter-RAT measurement and CSI-RS L3 measurement are not in the work item description of HST with CA in Rel-17.
Proposal 1: No need to discuss and define the requirements for IDLE mode, INACTIVE mode, RLM and PSCell addition/change, conditional PSCell change, CONNECTED mode, CBW change, inter-frequency measurement, inter-RAT measurement and CSI-RS L3 measurement in HSR with CA in Rel-17.
Observation 4: The worst cases of the multiple CCs delay requirement of active BWP switch, TCI-state switch and spatial relation switch delay are shorter than 1s.
Observation 5:	The Rel-16 HST requirements of the measurement gap, measurement capability and L1-RSRP measurement reuse the Rel-15 NR requirements.
Proposal 2: The existing requirements of active BWP switch, TCI-state switch, spatial relation switch delay, measurement gap, measurement capability and L1-RSRP measurement in Rel-16 could be reused in HST with CA in Rel-17.
Proposal 3: The requirements of timing, interruption, SCell activation/deactivation, UL carrier RRC reconfiguration delay, link recovery (BFD/CBD), CSSF, Intra-frequency measurement, L1-RSRP measurement and measurement accuracy for L1-SINR measurement shall be further discussed in the work item of HST with CA.
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