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1. Introduction
At the RAN4 NR-AH#3 meeting, companies provided their evaluation results on cell identification [1-6]. In addition, it was clarified that RAN4 is to specify two sets of cell identification requirements for SS block based measurement as follows [7].
	· RAN4 is to specify two sets of cell identification requirements for SSB based measurement:
· Cell identification without SSB index reading:
           Tidentify_w/o_index = TPSS/SSS_sync + T SSB_measurement_period
· Cell identification with SSB index reading:
           Tidentify_w_index = TPSS/SSS_sync + T SSB_measurement_period + TSSB_time_index
	
where TSSB_time_index is the delay allowed for UE to acquire the index of the SSB being measured:
	for sub 6GHz: TSSB_time_index is total time for PBCH_DMRS detection
	for above 24GHz: TSSB_time_index is total time for PBCH decoding



In this contribution, we provide our views on cell identification requirements based on simulation results. 


2. Discussion
We summarize simulation results from companies regarding PSS/SSS detection as shown in Table 1 and Table 2 in Appendix.
Based on simulation results regarding PSS/SSS detection in 4 GHz carrier frequency case shown in Table 1, we can make following observations.
· NR-PSS/SSS cell detection could be achieved with fewer samples than those required for LTE PSS/SSS detection since NR-PSS/SSS consists of longer sequence mapped to larger number of subcarriers compared with LTE-PSS/SSS.
· There is no big difference between evaluation results for 15 kHz SCS case and for 30 kHz SCS case.
· Required number of NR-PSS/SSS samples for cell detection, i.e., 90%-ile CDF of PSS/SSS detection time at the condition of SINR = -6 dB is up to 4 in simulation results.
Therefore, with considering implementation margin, we propose that TPSS/SSS_sync is defined based on [6] samples of NR-PSS/SSS, e.g., TPSS/SSS_sync = [6]*max{40, SS burst set periodicity} ms.
Observation 1: From evaluation results, at most 4 samples were required to detect NR-PSS/SSS reliably in the case of SINR = -6dB on sub-6 GHz carrier frequency.
Proposal 1: At least for sub 6GHz, TPSS/SSS_sync is defined based on [6] samples of NR-PSS/SSS, e.g., TPSS/SSS_sync = [6]*max{40, SS burst set periodicity} ms.

Regarding the simulation results on PSS/SSS detection in 30 GHz carrier frequency case shown in Table 2, we can observe same tendency with 4 GHz case. However, number of contributions providing simulation results is not so many and we may need to consider UE RX beam sweeping aspects for cell detection delay requirements. In particular, following aspects may need to be considered.
· If UE does not apply RX beam forming, received SINR at baseband would be worse than that in case of applying RX beam forming due to lack of RX beam forming gain.
· If UE applies RX beam forming, received SINR at baseband can be improved compared with that in case of without RX beam forming. However, if it is analogue beam forming, UE needs to perform RX beam sweeping across multiple PSS/SSS samples, i.e., across SS burst sets, and it would consume a number of samples.
In our view, cell detection delay requirement and SINR side condition should be defined irrespective of UE beamforming capability, e.g., especially separate requirements according to number of RX beams should be avoided. Therefore, it may be possible that cell detection delay requirement and SINR side condition are defined by assuming UE without RX beamforming. The number of samples required for RX beam sweeping may be accommodated by the requirements since UE with RX beamforming may be able to detect PSS/SSS with significantly less number of samples than UE without RX beamforming once UE sets appropriate RX beam direction.
Observation 2: RAN 4 needs further discussion on PSS/SSS detection delay requirements for above 24GHz with taking RX beamforming aspects into account.
Observation 3: Cell detection delay requirement and SINR side condition should be defined irrespective of UE beamforming capability, e.g., especially separate requirements according to number of RX beams should be avoided.

3. Conclusion
In this contribution, we provided our views on cell identification requirements based on simulation results, and made following observations and proposal.
Observation 1: From evaluation results, at most 4 samples were required to detect NR-PSS/SSS reliably in the case of SINR = -6dB on sub-6 GHz carrier frequency.
Proposal 1: At least for sub 6GHz, TPSS/SSS_sync is defined based on [6] samples of NR-PSS/SSS, e.g., TPSS/SSS_sync = [6]*max{40, SS burst set periodicity} ms.
Observation 2: RAN 4 needs further discussion on PSS/SSS detection delay requirements for above 24GHz with taking RX beamforming aspects into account.
Observation 3: Cell detection delay requirement and SINR side condition should be defined irrespective of UE beamforming capability, e.g., especially separate requirements according to number of RX beams should be avoided.
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Appendix
The simulation results shown in RAN4 NR-AH#3 meeting contributions regarding link level simulation of PSS/SSS detection are summarized in Table 1 and Table 2. Table 1 and Table 2 show the 90%-ile PSS/SSS acquisition time in sub-6 GHz and above-6 GHz, respectively. Among multiple cases of cell ID combination, the worst case in the each contribution is chosen.

Table 1: The 90%-ile PSS/SSS acquisition time from contributions in RAN4 NR Ad-hoc#3 
(Carrier frequency = 4 GHz, SINR = -6dB)
	
	
	R4-1709441
[1]
	R4-1709334
[2]
	R4-1709349
[3]
	R4-1709526
[4]
	R4-1709622
[5]
	R4-1709735
[6]

	SCS
15kHz
	AWGN
	1
	1
	1
	1
	1
	1

	
	EPA5
	2
	2
	1
	2
	2
	1

	
	ETU30
	3
	2
	1
	2
	3
	1

	
	TDL-A
	-
	2
	1
	1
	2
	-

	
	TDL-B
	-
	2
	1
	2
	2
	-

	
	TDL-C
	-
	2
	1
	2
	2
	-

	
	TDL-D
	-
	-
	1
	1
	2
	-

	
	CDL-A
	3
	-
	-
	-
	-
	-

	SCS
30kHz
	AWGN
	1
	1
	1
	1
	1
	1

	
	EPA5
	2
	2
	1
	2
	2
	1

	
	ETU30
	4
	3
	1
	2
	2
	1

	
	TDL-A
	-
	2
	2
	2
	2
	-

	
	TDL-B
	-
	2
	1
	2
	2
	-

	
	TDL-C
	-
	2
	1
	1
	2
	-

	
	TDL-D
	-
	-
	1
	1
	2
	-

	
	CDL-A
	3
	-
	-
	-
	-
	-

	Cell ID Combination
w/ or w/o beamforming
	Case 4
w/o RX BF
	Case 1
w/o RX BF
	Case 1

	Case 1
w/o RX BF
	Case 2
w/o RX BF
	Case 2
w/ RX BF



Table 2: The 90%-ile PSS/SSS acquisition time from contributions in RAN4 NR Ad-hoc#3
(Carrier frequency = 30 GHz, SINR = -6dB)
	
	
	R4-1709441
[1]
	R4-1709622
[5]
	R4-1709735
[6]

	SCS
120kHz
	AWGN
	1
	1
	1

	
	TDL-A
	-
	3
	-

	
	TDL-B
	-
	3
	-

	
	TDL-C
	-
	2
	-

	
	TDL-D
	-
	2
	-

	
	CDL-A
	3
	-
	2

	SCS
240kHz
	AWGN
	1
	1
	1

	
	TDL-A
	-
	3
	-

	
	TDL-B
	-
	4
	-

	
	TDL-C
	-
	3
	-

	
	TDL-D
	-
	3
	-

	
	CDL-A
	3
	-
	2

	Cell ID Combination
w/ or w/o beamforming
	Case 4
w/o RX BF
	Case 2
w/o RX BF
	Case 2
w/ RX BF



