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1. Introduction
At the last meeting, some parts of requirements on cell identification delay were agreed, and requirements were captured in [1] as following. However, values of scaling factor N related to Rx beam sweeping were still under discussion. In this contribution, we provide our views on delay requirements of intra-frequency measurement for FR2.
	R4-1805978 [1]
Table 9.2.6.2-2: Time period for PSS/SSS detection (Frequency range FR2)
	DRX cycle
	TPSS/SSS_sync

	No DRX
	max[ 600ms, [5] x N1 x max(MGRP, SMTC period) ]

	DRX cycle≤ 320ms
	max[ 600ms, ceil(1.5x [5]) x N1 x max(MGRP, SMTC period, DRX cycle) ] 

	DRX cycle>320ms
	[5] x N1 x max(MGRP, DRX cycle)

	…
	…

	Editor’s note: The values of N1 in the following tables are to be updated.



Table 9.2.6.2-4: Time period for time index detection (Frequency range FR2)
	DRX cycle
	TSSB_time_index

	No DRX
	max[ 200ms, [5] x N2 x max(MGRP, SMTC period) ]

	DRX cycle≤ 320ms
	max[ 200ms, ceil(1.5x [5]) x N2 x max(MGRP, SMTC period, DRX cycle) ] Note 1 

	DRX cycle>320ms
	[5] x N2 x max(MGRP, DRX cycle)

	…
	…

	Editor’s note: The values of N2 in the following tables are to be updated.



Table 9.2.6.3-2: Measurement period for intrafrequency measurements with gaps(Frequency Range FR2)
	DRX cycle
	T SSB_measurement_period  

	No DRX
	max[ 400ms, 5 x N3 x max(MGRP, SMTC period) ]

	DRX cycle≤ 320ms
	max[ 400ms, ceil(1.5 x 5) x N3 x max(MGRP, SMTC period, DRX cycle) ] Note 1 

	DRX cycle>320ms
	5 x N3 x max(MGRP, DRX cycle)

	…
	…

	Editor’s note: The values N3 in the following tables are to be updated.





2. Discussion
At the last RAN4 meeting, number of samples and minimum boundary to derive delay requirements for PSS/SSS detection, SSB time index acquisition, and RSRP measurement were concreted. However, values of scaling factor N related to Rx beam sweeping have not been determined yet. As we mentioned in [2], too long delay in cell detection and measurement would cause degradation of system performance due to difference between measurement report and actual condition when the report is provided. This means that UE might report some degrading beams or cells to NW and might miss some strong beams or cells due to limited number of cells/beams that UE is capable of monitoring. In terms of measurement period, RSRP values that UE is going to report would have already changed during measurement, and it means RSRP difference between reported value and actual latest value would increase if measurement period is too long. Therefore, from system performance point of view, too large values of N resulting too long delay requirements should be avoided. Based on the discussion at the last meeting, some companies proposed N = 8 as scaling factor for PSS/SSS detection and measurement to obtain flexibility on UE implementation, but N would not need to reflect actual number of Rx beams. If UE has larger number of Rx beams, UE could complete measurements with fewer samples per beam since UE would have benefit from higher Rx beamforming gain. Therefore, N should be a just scaling factor to relax the requirements, and it would be important to consider final delay requirements derived from determined values, i.e. actual value of sample number × N × SMTC periodicity. Table 1 shows calculated values with respect to N and SMTC periodicity. If N would be 5 or larger, each PSS/SSS detection, SSB index acquisition, and RSRP measurement delay would be 1 sec or longer even in case of SMTC periodicity = 40 ms. 
Table 1: Calculated values with respect to N and SMTC periodicity (5 × N × SMTC periodicity ms)
	SMTC periodicity
	5 ms
	10 ms
	20 ms
	40 ms
	80 ms
	160 ms

	N = 4
	100
	200
	400
	800
	1600
	3200

	N = 5
	125
	250
	500
	1000
	2000
	4000

	N = 6
	150
	300
	600
	1200
	2400
	4800

	N = 7
	175
	350
	700
	1400
	2800
	5600

	N = 8
	200
	400
	800
	1600
	3200
	6400


As agreed in [3], since UE could not perform RLM and RRM measurement simultaneously in FR2, NW would configure longer SMTC periodicity than actual SSB transmission periodicity TSSB to provide frequent opportunity for RLM. In addition, if we assume overlapping case between SMTC window and measurement gap and/or CA case, actual delay value would be much longer. In Figure 1, one of typical cases of partial overlapping is illustrated, i.e. SMTC periodicity = 1/2 × MGRP, and calculated delay value in this case is shown in Table 2. Based on this investigation, value of N should be the minimum value in the candidates, i.e. N = 4, and N = 4 would be reasonable value even if flexibility on UE implementation would be taken into consideration.
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Figure 1: Typical case of partial overlapping between SMTC and measurement gap

Table 2: Calculated values with respect to N and SMTC periodicity in the case depicted in Figure 1
 (5 x N x 2 x SMTC periodicity ms) 
	SMTC periodicity
	5 ms
	10 ms
	20 ms
	40 ms
	80 ms
	160 ms

	N = 4
	200
	400
	800
	1600
	3200
	6400

	N = 5
	250
	500
	1000
	2000
	4000
	8000

	N = 6
	300
	600
	1200
	2400
	4800
	9600

	N = 7
	350
	700
	1400
	2800
	5600
	11200

	N = 8
	400
	800
	1600
	3200
	6400
	12800


Regarding SSB time index acquisition, UE would have some knowledge about Rx beam UE could utilize for that cell since UE has already completed PSS/SSS detection. Thus, value of scaling factor N2 could be small, e.g. 1 or 2. In the previous meetings, some companies had argued that they had concern on N2 = 1 and some margin would be needed. Therefore, scaling factor for SSB time index acquisition could be N2 = 2.
Proposal 1: For FR2, values of scaling factor for PSS/SSS detection delay, N1, SSB time index acquisition delay, N2, and measurement period, N3, would be expressed as following.
N1 = 4, N2 = 2, N3 = 4

3. Conclusion
In this contribution, we provided our views on cell identification delay requirements for FR2, and we made following proposal.
Proposal 1: For FR2, value of scaling factor N for PSS/SSS detection delay, N1, SSB time index acquisition delay, N2, and measurement period, N3, would be expressed as following.
N1 = 4, N2 = 2, N3 = 4
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