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Introduction
In RAN4#98-e meeting, NR HST FR2 enhancement was discussed. A way forward for RRM requirements was approved in [1] as:
	· Start with high-level discussion of RRM requirements, including the relevance of Rel-15/16 requirements to HSR FR2 and such topics as RRC IDLE mode, DRX, inter-frequency and inter-RAT measurements, etc. More detailed discussion shall take into account the conclusions from the deployment scenarios.
· New deployments shall be discussed in the corresponding agenda item.


In this contribution, we further discuss the RRM requirements for high speed train scenario for NR FR2 and give our proposals.
Discussion
There is no RRM requirements specified for HST FR2 before Rel-17,  it needs to verify the existing RRM requirement can be applicable for HST scenarios or need to be enhanced. Such as existing cell reselection, cell identification, and measurement requirements can be applied for UE configured with HST measurements or not. Although the deployment scenarios are not finalized, as the agreement, we can start with high-level discussion of RRM requirements. 
[bookmark: OLE_LINK11][bookmark: OLE_LINK12]Proposal 1: When the deployment scenarios are finalized, verify the existing RRM requirement can be applicable for HST scenarios or need to be enhanced. Discuss with high-level discussion of RRM requirements firstly.
· DRX
As shown in the WID [2], the objective is focusing train roof-mounted high-power devices. If there is no other type of devices, power consumption issue for train-mounted CPEs effects less than that in regular UEs. Therefore, DRX mode may not be necessary for HST in FR2. 
Proposal 2: Do not define enhance requirements for the case DRX is configured.

· IDLE/INACTIVE mode requirements:
· Cell Selection/Re-selection
In current specification [3], for cell reselection latency requirements are defined in Table as below for intra-frequency measurement. 
Table 4.2.2.3-1: Tdetect,NR_Intra, Tmeasure,NR_Intra and Tevaluate,NR_Intra
	DRX cycle length [s]
	Scaling Factor (N1)
	Tdetect,NR_Intra [s] (number of DRX cycles)
	Tmeasure,NR_Intra [s] (number of DRX cycles)
	Tevaluate,NR_Intra
[s] (number of DRX cycles)

	
	FR1
	FR2Note1
	
	
	

	0.32
	1
	8
	11.52 x N1 x M2 (36 x N1 x M2)
	1.28 x N1 x M2 (4 x N1 x M2)
	5.12 x N1 x M2 (16 x N1 x M2)

	0.64
	
	5
	17.92 x N1 (28 x N1)
	1.28 x N1 (2 x N1)
	5.12 x N1 (8 x N1)

	1.28
	
	4
	32 x N1 (25 x N1)
	1.28 x N1 (1 x N1)
	6.4 x N1 (5 x N1)

	2.56
	
	3
	58.88 x N1 (23 x N1)
	2.56 x N1 (1 x N1)
	7.68 x N1 (3 x N1)

	Note 1:	Applies for UE supporting power class 2&3&4. For UE supporting power class 1 or 5, N1 = 8 for all DRX cycle length.
Note 2:	M2 = 1.5 if SMTC periodicity of measured intra-frequency cell > 20 ms; otherwise M2=1.



According to the WI objectives in [2], the target applicable frequency is up to 30GHz. With the higher frequency carrier, the cell coverage will be smaller. According to the WID objectives in [2], the target speed is 350km/h.
Take 350km/h as an example, the moving distance is:
	DRX cycle length [s]
	Detecting a cell
	Evaluating a cell

	0.32
	8960
	3982

	0.64
	8711
	2488

	1.28
	12444
	2489

	2.56
	17173
	2240



The typical value of D is 700m. The moving distances are too large for device to reselect. The device moves in the distance in the detection time/evaluation time will result in cell reselection failure. Therefore, the cell reselection requirements should be enhanced to support HST in FR2. 
Observation 1: The existing RRM requirements for idle mode (e.g., cell reselection) are not appropriately applied to FR2 HST.
Observation 2: For train roof-mounted high-power devices, most of the work status is in RRC CONNECTED mode, but in some conditions, it is still in the status of IDLE/INACTIVE mode which needs enhancement. 
Proposal 3: The cell reselection requirements need to be enhanced to support HST in FR2 accordingly to the agreed deployment scenarios.
· Requirements on Inter-frequency measurements and Inter-RAT measurements
In the real deployment, the trains move along the fixed rail track. The reselection and handover are most likely to be intra-frequency in high speed train scenarios. It is clear the intra-frequency measurements are critical, since the normal handover for high speed train will be intra-frequency. But in some places,  if the UE needs to perform inter-frequency or inter-RAT handover, the delays are longer so it will be more challenging to complete the handover without call drop due to the longer delays involved.
Proposal 4: In this WI, only focuses on intra-frequency requirements but no inter-frequency and inter-RAT measurements.
· RRC CONNECTED mode requirements
For intra-frequency measurements, PSS/SSS detection and measurement period for FR2 are shown as below:
Table 9.2.5.1-2: Time period for PSS/SSS detection, (Frequency range FR2)
	DRX cycle
	TPSS/SSS_sync_intra

	No DRX
	max(600ms, ceil(Mpss/sss_sync_w/o_gaps  x Kp x Klayer1_measurement)  x SMTC period)Note 1 x CSSFintra

	DRX cycle≤ 320ms
	max(600ms, ceil(1.5 x Mpss/sss_sync_w/o_gaps  x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle)) x CSSFintra

	DRX cycle>320ms
	ceil(Mpss/sss_sync_w/o_gaps  x Kp x Klayer1_measurement)  x DRX cycle x CSSFintra

	NOTE 1:	If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is the one used by the cell being identified


Table 9.2.5.2-2: Measurement period for intra-frequency measurements without gaps(FR2)
	DRX cycle
	T SSB_measurement_period_intra  

	No DRX
	max(400ms, ceil(Mmeas_period_w/o_gaps x Kp x Klayer1_measurement) x SMTC period)Note 1 x CSSFintra

	DRX cycle≤ 320ms
	max(400ms, ceil(1.5x Mmeas_period_w/o_gaps x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle)) x CSSFintra 

	DRX cycle>320ms
	ceil(Mmeas_period_w/o_gaps xKp x Klayer1_measurement ) x DRX cycle x CSSFintra

	NOTE 1:	If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is the one used by the cell being identified


For no DRX, the cell identification delay is max(1000, 2304) with SMTC period of 160ms. If the speed is 350km/h which means UE moves about more than 2200 meters. It doesn’t work for the distance between RRH of 700 meters. Therefore, the current requirements are not applicable to all cases of high speed scenario.
Proposal 5: For PSS/SSS detection and measurement period for FR2, it is necessary to enhance the current cell identification requirements.
Conclusion
In this contribution, we provide further analysis on RRM requirements for high speed train scenario for NR FR2 and give our proposals as follow:
Proposal 1: When the deployment scenarios are finalized, verify the existing RRM requirement can be applicable for HST scenarios or need to be enhanced. Discuss with high-level discussion of RRM requirements firstly.
Proposal 2: Do not define enhance requirements for the case DRX is configured.
Observation 1: The existing RRM requirements for idle mode (e.g., cell reselection) are not appropriately applied to FR2 HST.
Observation 2: For train roof-mounted high-power devices, most of the work status is in RRC CONNECTED mode, but in some conditions, it is still in the status of IDLE/INACTIVE mode which needs enhancement. 
Proposal 3: The cell reselection requirements need to be enhanced to support HST in FR2 accordingly to the agreed deployment scenarios.
Proposal 4: In this WI, only focuses on intra-frequency requirements but no inter-frequency and inter-RAT measurements.
Proposal 5: For PSS/SSS detection and measurement period for FR2, it is necessary to enhance the current cell identification requirements.
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