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1. Introduction
In RAN Plenary #89-e, the RAN4-led work item of NR support for high speed train scenario in FR2 has been approved [1, RP-202118] (which has been further revised to [3, RP-202538]).  Based on last RAN4 meeting (RAN4#98-e) discussion, the following contents are agreed in the approved WF [4, R4-2103679] on RRM requirement. 
We would like to further provide our viewpoints on RRM requirements for FR2 HST in this contribution. 
2. Applicability of Rel-15/16 Requirements to FR2 HST
In the approved WF [4], it is agreed to further discuss the applicability of Rel-15/16 Requirements to FR2 HST scenario as follows. For the field with “FFS”, our further views are summarized. 
Proposal-1: The applicability of Rel-15/16 Requirements to FR2 HST scenario is summarized as: 
	· RRM Req. Category
	· Sub-Category
	· Whether or not applicable to FR2 HST

	· 
	· 
	· Agreement in WF[4]
	· Samsung’s view

	· Idle/inactive state mobility
	· Cell selection/re-selection, measurement
	· FFS
	Not applicable to FR2 HST because the limited chance of Idle/inactive mode.

	· Connected state mobility
	· Handover
	· FFS 
	· No impact identified

	· 
	· Connection Mobility Control - 
RRC re-establishment
	· FFS
	· New requirement needed due to FR2 scaling factor N. Further discussion is needed to consider minimum beam dwelling time requested. 

	· 
	· Connection Mobility Control - 
Random Access
	· No impact identified
	· -

	· 
	· Connection Mobility Control - RRC Release with Redirection
	· FFS
	· New requirement needed due to FR2 scaling factor N. Further discussion is needed to consider minimum beam dwelling time requested.

	· Timing
	· Autonomous timing adjustment
	· FFS 
	· FFS especially considering the DL timing change between RRHs. 

	· 
	· TX timing, timer, TA, Cell Phase Sync accuracy, MRTD/MTTD, deriveSSB-IndexFromCell tolerance
	· FFS
	· Need more study on TA mechanism enhancement needs to be introduced or not.

	· Signalling
	· RLM
	· FFS
	· New requirement needed due to FR2 scaling factor N.

	· 
	· 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
	· New requirement needed due to FR2 scaling factor N.

	· 
	· Active BWP switch delay
	· No impact identified 
	· -

	· 
	· Active TCI state switching delay
	· FFS
	· Consider only known TCI state case;
· Need more study on whether UE can track more than 1 active TCI states for FR2 HST. 

	· 
	· PSCell Change
	· Not applicable to FR2 HST
	· -

	· 
	· Uplink spatial relation switch delay
	· FFS
	· FFS, if very limited number of beams used for FR2 HST, the requirement’s importance is lower.

	· 
	· 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
	· New requirement needed.

	· 
	· NR inter-frequency measurements
	· FFS
	· Not applicable to FR2 HST or at least depriortized. 

	· 
	· Inter-RAT measurement 
	· FFS
	· Not applicable to FR2 HST

	· 
	· L1-RSRP/L1-SINR Measurement
	· FFS
	· New requirement needed.

	· 
	· CSI-RS based L3 measurements
	· FFS
	· FFS or depriotized

	· 
	· NR measurements with autonomous gaps
	· Not applicable to FR2 HST
	· -



3 Number of RX Beam(s) in UE
As discussed in our accompanying paper on deployment scenario analysis and feasibility study on maximum speed from RRM perspective, it is demonstrated the satisfactory coverage is achievable by the following simplest RX beambook design, i.e., 
         - For uni-directional deployment, one beam per panel and one panel per UE is needed;
         - For bi-direcitonal deployment, one beam per panel and two panel per UE is needed. 
Accordingly, FR2 scaling factor N for in measurement delay requirement and other related FR2 RRM procedures can be reduced accordingly: 
Proposal-2: For FR2 HST, the FR2 scaling factor can be reduced as: 
         - For uni-directional deployment, N=1;
         - For bi-direcitonal deployment, N=2. 

3. Conclusion
In this contribution, we further provided our discussion and viewpoint on RRM core requirement for FR2 HST. The following observations are provided accordingly: 
Proposal-1: The applicability of Rel-15/16 Requirements to FR2 HST scenario is summarized as: 
	· RRM Req. Category
	· Sub-Category
	· Whether or not applicable to FR2 HST

	· 
	· 
	· Agreement in WF[4]
	· Samsung’s view

	· Idle/inactive state mobility
	· Cell selection/re-selection, measurement
	· FFS
	Not applicable to FR2 HST because the limited chance of Idle/inactive mode.

	· Connected state mobility
	· Handover
	· FFS 
	· No impact identified

	· 
	· Connection Mobility Control - 
RRC re-establishment
	· FFS
	· New requirement needed due to FR2 scaling factor N. Further discussion is needed to consider minimum beam dwelling time requested. 

	· 
	· Connection Mobility Control - 
Random Access
	· No impact identified
	· -

	· 
	· Connection Mobility Control - RRC Release with Redirection
	· FFS
	· New requirement needed due to FR2 scaling factor N. Further discussion is needed to consider minimum beam dwelling time requested.

	· Timing
	· Autonomous timing adjustment
	· FFS 
	· FFS especially considering the DL timing change between RRHs. 

	· 
	· TX timing, timer, TA, Cell Phase Sync accuracy, MRTD/MTTD, deriveSSB-IndexFromCell tolerance
	· FFS
	· Need more study on TA mechanism enhancement needs to be introduced or not.

	· Signalling
	· RLM
	· FFS
	· New requirement needed due to FR2 scaling factor N.

	· 
	· 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
	· New requirement needed due to FR2 scaling factor N.

	· 
	· Active BWP switch delay
	· No impact identified 
	· -

	· 
	· Active TCI state switching delay
	· FFS
	· Consider only known TCI state case;
· Need more study on whether UE can track more than 1 active TCI states for FR2 HST. 

	· 
	· PSCell Change
	· Not applicable to FR2 HST
	· -

	· 
	· Uplink spatial relation switch delay
	· FFS
	· FFS, if very limited number of beams used for FR2 HST, the requirement’s importance is lower.

	· 
	· 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
	· New requirement needed.

	· 
	· NR inter-frequency measurements
	· FFS
	· Not applicable to FR2 HST or at least depriortized. 

	· 
	· Inter-RAT measurement 
	· FFS
	· Not applicable to FR2 HST

	· 
	· L1-RSRP/L1-SINR Measurement
	· FFS
	· New requirement needed.

	· 
	· CSI-RS based L3 measurements
	· FFS
	· FFS or depriotized

	· 
	· NR measurements with autonomous gaps
	· Not applicable to FR2 HST
	· -



Proposal-2: For FR2 HST, the FR2 scaling factor can be reduced as: 
         - For uni-directional deployment, N=1;
         - For bi-direcitonal deployment, N=2. 
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