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1. Introduction

In the last meeting, there is discussion on RRM requirements for FR2 HST and a WF was approved [1]. This contribution provides further discussion on the open issues.

2. Discussion 
2.1 Connected mode requirements
For RRC CONNECTED mode requirements for DRX, according to the discussion in previous meeting, it was agreed that DRX upper bound for enhanced RRM HST FR2 requirements is [80]ms. For number of RX beams from RRM perspective, it was agreed to define only two sets of enhanced RRM requirements in terms of number of RX beams (i.e. RX beam sweeping scaling factor) per UE: set 1 with 2RX beams, set 2 with 6 RX beams. But it is FFS whether different requirements shall be defined for requirement Set1 and Set 2.
In Rel-16 NR HST, the enhancement includes two parts: the enhancement on scaling factor of 1.5, the enhancement on the number of samples. For the enhancement on scaling factor of 1.5, M2 is introduced. For DRX cycle <=320ms, when highSpeedMeasFlag-r16 is configured, M2 = 1.5 if SMTC periodicity > 40 ms, otherwise, M2=1. It was agreed that it is baseline that M2 can be reused for FR2 HST.

The existing requirements for FR2 are duplicated as following two tables. It can be seen that or intra frequency measurements, the main contribution for FR2 PSS/SSS detection delay is Mpss/sss, same situation exists for the component of Mmeas_period for FR2 intra frequency measurement delay requirements. Mpss/sss and Mmeas_period is proportional to the number of samples and RX beam sweeping. In last meeting, it was agreed that [6] RX beams will be used for scenario B. If the number of samples are kept unchanged (i.e. 5 samples), the value of Mpss/sss and Mmeas_period could be 30. 

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 FR2 HST, the DRX upper bound for enhanced RRM HST FR2 requirements is agreed as [80ms]. For the case that that [6] RX beams are assumed for scenario B, the total delay including PSS/SSS detection and measurement is 30*0.08+ 30*0.08 = 4.8 second (Kp, Klayer1_measurement, CSSFintra are assumed to be 1 for simplicity). During the time, UE will move about 467 meters. However, the distance will be longer than ISD of 700meters for the case that the value of Kp, Klayer1_measurement is larger than 1. In summary, with 6 RX beams, for some cases the mobility performance of high speed can be guaranteed, while for other cases are not. The situation will be improved with 2RX beams. Based on above consideration, it is proposed to define the requirements follow the 2 sets of number of RX beams.

Proposal 1: for the enhancement in connected mode, it is proposed to define the requirements following the 2 sets of number of RX beams. 
2.2 Idle/inactive mode requirements
For idle/inactive state mobility, it was agreed to define the enhanced requirements for DRX cycle 320ms only, and the requirements for longer DRX cycles are left without changes. The open issue is how to perform the enhancement for DRX cycle of 320ms. And the candidate options are duplicated as following:

	· Option 1:

DRX cycle length [s] 

Tdetect,NR_Intra [s] (number of DRX cycles) 

Tmeasure,NR_Intra [s] (number of DRX cycles) 

Tevaluate,NR_Intra 

[s] (number of DRX cycles) 

0.32 
[2.56 x N1 x M2 (8 x N1 x M2)] 
[0.32 x N1 x M3 (1 x N1 x M3) ]
[0.96 x N1 x M4 (3 x M4) ]
Note 1:
when SMTC < = 40 ms, M2 = M3 = M4 = 1; and when SMTC > 40 ms, M2 = 1.5, M3 = M4 = 2

Note 2:
When highSpeedMeasFlag-r16 is configured, the requirements apply only to UE supporting either measurementEnhancement-r16 or [intraRAT-MeasurementEnhancement-r16].
· Option 1-a: N1 = 3

· Option 1-b: N1 refers to the agreed Rx numbers

· Option 2: N1 refers to the agreed Rx numbers

· Other options/enhancements are not precluded


As we discussed in previous meetings, the FR1 HST enhancement can be used as baseline. According to cell re-selection requirements with DRX cycle of 320ms for FR1 HST, the number of DRX cycles is reduced from 36 to 8 for Tdetec, the number of DRX cycles is reduced from 4 to 1 for Tmeasure, and the number of DRX cycles is reduced from 16 to 3 for Tevaluate. The enhanced number of DRX cycles foe FR1 HST can be reused for FR2 HST, since the target ISD is 700meters for both scenarios. And the enhancement on M2/3/4 can be applied for FR2 HST, i.e. when SMTC < = 40 ms, M2 = M3 = M4 =1; and when SMTC > 40 ms, M2 = 1.5, M3 = M4 =2. 

According to existing requirements, N1 is 8, which may be too large for the high speed scenario. For number of RX beams from RRM perspective, it was agreed to define only two sets of enhanced RRM requirements in terms of number of RX beams (i.e. RX beam sweeping scaling factor) per UE: set 1 with 2RX beams, set 2 with 6 RX beams. But it is FFS whether different requirements shall be defined for requirement Set1 and Set 2. Similar as that for connected mode, cell re-selection requirements can be defined follow the agreed RX numbers.

Proposal 2: for the enhancement in idle/inactive mode, it is proposed as following:
	DRX cycle length [s] 
	Tdetect,NR_Intra [s] (number of DRX cycles) 
	Tmeasure,NR_Intra [s] (number of DRX cycles) 
	Tevaluate,NR_Intra 

[s] (number of DRX cycles) 

	
	
	
	
	

	0.32 
	[2.56 x N1 x M2 (8 x N1 x M2)] 
	[0.32 x N1 x M3 (1 x N1 x M3)]
	[0.96 x N1 x M4 (3 x M4)]
	

	Note 1:
when SMTC < = 40 ms, M2 = M3 = M4 = 1; and when SMTC > 40 ms, M2 = 1.5, M3 = M4 = 2

Note 2:
N1 refers to the agreed Rx numbers.
	


3. Conclusion
This contribution provides discussion on RRM impacts for FR2 HST. And the proposals are:
CONNECTED State Mobility
Proposal 1: for the enhancement in connected mode, it is proposed to define the requirements following the 2 sets of number of RX beams. 
Idle/inactive mode requirements
Proposal 2: for the enhancement in idle/inactive mode, it is proposed as following:

	DRX cycle length [s] 
	Tdetect,NR_Intra [s] (number of DRX cycles) 
	Tmeasure,NR_Intra [s] (number of DRX cycles) 
	Tevaluate,NR_Intra 

[s] (number of DRX cycles) 

	
	
	
	
	

	0.32 
	[2.56 x N1 x M2 (8 x N1 x M2)] 
	[0.32 x N1 x M3 (1 x N1 x M3)]
	[0.96 x N1 x M4 (3 x M4)]
	

	Note 1:
when SMTC < = 40 ms, M2 = M3 = M4 = 1; and when SMTC > 40 ms, M2 = 1.5, M3 = M4 = 2

Note 2:
N1 refers to the agreed Rx numbers.
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