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Introduction
There were extensive discussions for FR2 HST during the past RAN4 meetings and a WF on RRM requirements for NR FR2 HST was approved [1] in RAN4#100-e meeting. Although some topics were agreed, there are still some open issues. 
In this contribution, we provide our consideration of several open issues for signalling characteristics requirements and give our proposals.
Discussion
· RLM/BFD evaluation period 
For RLM/BFD evaluation period, it is listed as below in the WF [1]:
	RLM/BFD evaluation period 
· The sharing factor P and PCBD, current specification can be reused for FR2 HST 
· RAN4 will further study the time instances for measurement for RLM/CBD evaluation period for short DRX case


In current Rel-15 requirements, the evaluate periods are specified with scaling factor N=8 for FR2. It increases the time with larger values of other parameters such as P, number of samples, periodicity of RS. When CPE moves along the rail track, it moves out of the cell during the evaluate periods if evaluate periods is large. In the discussion of RX beams number, the initial agreement is RX beams can be [2] or [6] in different scenarios. 
In current 38.133, the RLM/BFD evaluation period is like:
	
Table 8.1.2.2-2: Evaluation period TEvaluate_out_SSB and TEvaluate_in_SSB for FR2
	Configuration
	TEvaluate_out_SSB (ms) 
	TEvaluate_in_SSB (ms) 

	no DRX
	Max(200, Ceil(10  P  N)  TSSB)
	Max(100, Ceil(5  P  N)  TSSB)

	DRX cycle≤320ms
	Max(200, Ceil(15  P  N)  Max(TDRX,TSSB))
	Max(100, Ceil(7.5  P  N)  Max(TDRX,TSSB))

	DRX cycle>320ms
	Ceil(10  P  N)  TDRX
	Ceil(5  P  N)  TDRX

	NOTE:	TSSB is the periodicity of the SSB configured for RLM. TDRX is the DRX cycle length.



Table 8.5.2.2-2: Evaluation period TEvaluate_BFD_SSB for FR2
	Configuration
	TEvaluate_BFD_SSB (ms) 

	no DRX
	Max(50, Ceil(5  P  N)  TSSB)

	DRX cycle ≤ 320ms
	Max(50, Ceil(7.5  P  N)  Max(TDRX,TSSB))

	DRX cycle > 320ms
	Ceil(5  P  N)  TDRX

	Note:	TSSB is the periodicity of SSB in the set [image: ]. TDRX is the DRX cycle length.






	Table 8.1.3.2-2: Evaluation period TEvaluate_out_CSI-RS and TEvaluate_in_CSI-RS for FR2
	Configuration
	TEvaluate_out_CSI-RS (ms) 
	TEvaluate_in_CSI-RS (ms) 

	no DRX
	Max(200, Ceil(Mout×P×N)×TCSI-RS)
	Max(100, Ceil(Min×P×N) × TCSI-RS)

	DRX ≤ 320ms
	Max(200, Ceil(1.5×Mout×P×N)× Max(TDRX, TCSI-RS))
	Max(100, Ceil(1.5×Min×P×N)× Max(TDRX, TCSI-RS))

	DRX > 320ms
	Ceil(Mout×P×N) × TDRX
	Ceil(Min×P×N) × TDRX

	NOTE:	TCSI-RS is the periodicity of the CSI-RS resource configured for RLM. The requirements in this table apply for TCSI-RS equal to 5 ms, 10 ms, 20 ms or 40 ms. TDRX is the DRX cycle length.



Table 8.5.3.2-2: Evaluation period TEvaluate_BFD_CSI-RS for FR2
	Configuration
	TEvaluate_BFD_CSI-RS (ms) 

	no DRX
	Max(50, Ceil(MBFD  P  N  PBFD)  TCSI-RS)

	DRX cycle ≤ 320ms
	Max(50, Ceil(1.5 × MBFD  P  N  PBFD)  Max(TDRX, TCSI-RS))

	DRX cycle > 320ms
	Ceil(MBFD  P  N  PBFD)  TDRX

	Note:	TCSI-RS is the periodicity of CSI-RS resource in the set [image: ]. TDRX is the DRX cycle length.






For RLM, for short DRX cycle < 80ms, when the maximum N = 6 is used, it is feasible to include evaluation period in the cell range with 350km/h. For BFD based on SSB, the measurement period is no longer than RLM measurement period for short DRX cycle. For BFD base on CSI-RS, PBFD can be 1 in PCell. In FR2 HST, there is no SCell.  The measurement period is no longer than RLM measurement period. Therefore, the current sharing factor P and PCBD can be reused for FR2 HST by reducing N to 2 or 6 for Scenario A and Scenario B respectively for short DRX cycle. 
Proposal 1: For RLM/BFD requirement in FR2 HST, by reusing current sharing factor P and PCBD, it is feasible to reuse RLM/BFD evaluation period requirement for DRX cycle < 80ms. For Scenario A, N = 2 while for Scenario B, N = 6. 
· TCI switching delay requirements
For TCI switching delay, it is listed as below in the WF [1]:


	TCI switching delay requirements
· RAN4 will further study 1280ms duration for known condition 
· RAN4 will further study the TCI switching delay requirements
· Option 1: Reuse the existing TCI switching delay requirements for known condition 
· Option 2: NW triggered TCI switching to avoid sharp SNR drop 
· Further enhancement on TCI switching delay based on Rel-17 TCI design can be discussed in FeMIMO WI.



In current 38.133, the requirement is:
	8.10.2	Known conditions for TCI state
The TCI state is known if the following conditions are met:
-	During the period from the last transmission of the RS resource used for the L1-RSRP measurement reporting for the target TCI state to the completion of active TCI state switch, where the RS resource for L1-RSRP measurement is the RS in target TCI state or QCLed to the target TCI state
-	TCI state switch command is received within 1280 ms upon the last transmission of the RS resource for beam reporting or measurement 
-	The UE has sent at least 1 L1-RSRP report for the target TCI state before the TCI state switch command
-	The TCI state remains detectable during the TCI state switching period
[bookmark: _Hlk18067072]-	The SSB associated with the TCI state remain detectable during the TCI switching period
-	SNR of the TCI state ≥ -3dB
Otherwise, the TCI state is unknown.



Assume UE reporting L1-RSRP measurement based on SSB, the time 1280 for FR2 is related to number of RX beams. In Rel-15, it is considered as 8. In the discussion of RX beams number, the initial agreement is RX beams can be [2] or [6] in scenario A and scenario B respectively. Therefore, 1280 can be enhanced.
Proposal 2:  For Known conditions for TCI state requirement, 1280 can be enhanced by using the agreed RX number of beams.  
Conclusion
In this contribution, we provide the further consideration of several open issues for signalling characteristics requirements and present our proposals as below:
Proposal 1: For RLM/BFD requirement in FR2 HST, by reusing current sharing factor P and PCBD, it is feasible to reuse RLM/BFD evaluation period requirement for DRX cycle < 80ms. For Scenario A, N = 2 while for Scenario B, N = 6. 
Proposal 2:  For Known conditions for TCI state requirement, 1280 can be enhanced by using the agreed RX number of beams.  
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