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1	Introduction
In RAN4 #98e meeting the discussion on the UE RRM requirements for high speed train scenario in FR2 started. It was agreed that most of the decisions can be made only after the deployment scenario will be fixed. However, some initial conclusions on the applicability of existing requirements can already be made. The corresponding table was included into the WF [1] and is shown here for reference
Table 1-1: Rel-15/16 RRM requirements applicability (version from WF [1])
	RRM Req. Category
	Sub-Category
	Whether or not applicable to FR2 HST

	Idle/inactive state mobility
	Cell selection/re-selection, measurement
	FFS

	Connected state mobility
	Handover
	FFS 

	
	Connection Mobility Control - 
RRC re-establishment
	FFS

	
	Connection Mobility Control - 
Random Access
	No impact identified

	
	Connection Mobility Control - RRC Release with Redirection
	FFS

	Timing
	Autonomous timing adjustment
	FFS 

	
	TX timing, timer, TA, Cell Phase Sync accuracy, MRTD/MTTD, deriveSSB-IndexFromCell tolerance
	FFS

	Signalling
	RLM
	FFS

	
	Interruption
	No impact identified 

	
	SCell Activation and Deactivation Delay
	Not applicable to FR2 HST

	
	UE UL carrier RRC reconfiguration delay
	Not applicable to FR2 HST

	
	Link Recovery
	FFS

	
	Active BWP switch delay
	No impact identified 

	
	Active TCI state switching delay
	FFS

	
	PSCell Change
	Not applicable to FR2 HST

	
	Uplink spatial relation switch delay
	FFS

	
	UE-specific CBW change
	No impact identified 

	
	Pathloss reference signal switching delay
	No impact identified 

	Measurement Procedure
	General measurement requirement
	No impact identified

	
	NR intra-frequency measurements
	FFS

	
	NR inter-frequency measurements
	FFS

	
	Inter-RAT measurement 
	FFS

	
	L1-RSRP/L1-SINR Measurement
	FFS

	
	CSI-RS based L3 measurements
	FFS

	
	NR measurements with autonomous gaps
	Not applicable to FR2 HST


In this contribution we provide our views on the existing RRM requirements applicability for FR2 HST scenario and .  
2	Discussion
Our views on the existing RRM requirements applicability for FR2 HST scenario is summarized in Table 2-1.
Table 2-1: Rel-15/16 RRM requirements applicability
	RRM Req. Category
	Sub-Category
	Intel’s view

	Idle/inactive state mobility
	Cell selection/re-selection, measurement
	Rel-15/16 requirements are not applicable. 
In FR2 HST the UE is in connected mode most part of the time. The ratio of idle/inactive mode is very low.  
The idle/inactive state related procedures can be performed during the periods when the CPE is static (e.g. when train stops on the station). In this case the corresponding applicability rule for the existing requirements should be added into the spec.
New requirements should be introduced in case if above-mentioned case is not acceptable

	Connected state mobility
	Handover
	Existing requirements work well

	
	Connection Mobility Control - 
RRC re-establishment
	· Requirements for Tidentify_intra_NR for known NR cell might be needed to introduce for FR2 case
· The requirements tightening due to less RX beams in FR2 HST might be needed

	
	Connection Mobility Control - 
Random Access
	No impact identified

	
	Connection Mobility Control - RRC Release with Redirection
	Based on our understanding the UE redirection to another frequency is expected to be a very rare case for FR2 HST. However, the requirements (Tidentify-NR) tightening due to less RX beams in FR2 HST might be useful

	Timing
	Autonomous timing adjustment
	FFS

	
	TX timing, timer, TA, Cell Phase Sync accuracy, MRTD/MTTD, deriveSSB-IndexFromCell tolerance
	No impact identified

	Signalling
	RLM
	New requirements should be introduced

	
	Interruption
	No impact identified

	
	SCell Activation and Deactivation Delay
	Not applicable to FR2 HST

	
	UE UL carrier RRC reconfiguration delay
	Not applicable to FR2 HST

	
	Link Recovery
	New requirements should be introduced

	
	Active BWP switch delay
	No impact identified

	
	Active TCI state switching delay
	Consider only known TCI state

	
	PSCell Change
	Not applicable to FR2 HST

	
	Uplink spatial relation switch delay
	No impact identified

	
	UE-specific CBW change
	No impact identified

	
	Pathloss reference signal switching delay
	No impact identified

	Measurement Procedure
	General measurement requirement
	No impact identified

	
	NR intra-frequency measurements
	New requirements should be introduced

	
	NR inter-frequency measurements
	Deprioritize

	
	Inter-RAT measurement 
	Deprioritize

	
	L1-RSRP/L1-SINR Measurement
	New requirements should be introduced

	
	CSI-RS based L3 measurements
	Deprioritize

	
	NR measurements with autonomous gaps
	Deprioritize



3	Conclusion
In this contribution, we presented our view on the applicability of the existing RRM requirements to HST in FR2 scenario. 
Observation 1: Our views on the applicability of Rel-15/16 RRM requirements is summarized in Table 2-1
Table 2-1: Rel-15/16 RRM requirements applicability
	RRM Req. Category
	Sub-Category
	Intel’s view

	Idle/inactive state mobility
	Cell selection/re-selection, measurement
	Rel-15/16 requirements are not applicable. 
In FR2 HST the UE is in connected mode most part of the time. The ratio of idle/inactive mode is very low.  
The idle/inactive state related procedures can be performed during the periods when the CPE is static (e.g. when train stops on the station). In this case the corresponding applicability rule for the existing requirements should be added into the spec.
New requirements should be introduced in case if above-mentioned case is not acceptable

	Connected state mobility
	Handover
	Existing requirements work well

	
	Connection Mobility Control - 
RRC re-establishment
	· Requirements for Tidentify_intra_NR for known NR cell might be needed to introduce for FR2 case
· The requirements tightening due to less RX beams might be needed

	
	Connection Mobility Control - 
Random Access
	No impact identified

	
	Connection Mobility Control - RRC Release with Redirection
	Based on our understanding the UE redirection to another frequency is expected to be a very rare case for FR2 HST. However, the requirements (Tidentify-NR) tightening due to less RX beams might be useful

	Timing
	Autonomous timing adjustment
	FFS

	
	TX timing, timer, TA, Cell Phase Sync accuracy, MRTD/MTTD, deriveSSB-IndexFromCell tolerance
	No impact identified

	Signalling
	RLM
	New requirements should be introduced

	
	Interruption
	No impact identified

	
	SCell Activation and Deactivation Delay
	Not applicable to FR2 HST

	
	UE UL carrier RRC reconfiguration delay
	Not applicable to FR2 HST

	
	Link Recovery
	New requirements should be introduced

	
	Active BWP switch delay
	No impact identified

	
	Active TCI state switching delay
	Consider only known TCI state

	
	PSCell Change
	Not applicable to FR2 HST

	
	Uplink spatial relation switch delay
	No impact identified

	
	UE-specific CBW change
	No impact identified

	
	Pathloss reference signal switching delay
	No impact identified

	Measurement Procedure
	General measurement requirement
	No impact identified

	
	NR intra-frequency measurements
	New requirements should be introduced

	
	NR inter-frequency measurements
	Deprioritize

	
	Inter-RAT measurement 
	Deprioritize

	
	L1-RSRP/L1-SINR Measurement
	New requirements should be introduced

	
	CSI-RS based L3 measurements
	Deprioritize

	
	NR measurements with autonomous gaps
	Deprioritize



4	References
[1] [bookmark: _Ref21009160][bookmark: _Hlk21019686][bookmark: _Ref20910096]R4-2103679 “WF on Rel-17 NR HST FR2 enhancements, RRM requirements”, Nokia, Nokia Shanghai Bell, Jan. 25th – Feb. 5th, 2021




