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1. Introduction
Up to the last RAN4 meeting, companies had provided their evaluation results regarding PSS/SSS detection, PBCH-DMRS detection, and PBCH reading time to derive cell identification delay requirements, and these results were summarized in [1]. In this contribution, we provide our view on requirements of cell identification based on the evaluation results.
2. Discussion
At the RAN4 NR-AH#3 meeting, two sets of requirement on cell identification were specified as following [2].
	· 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


Besides, from the summary of the evaluation results in [1], following observations can be described in case of SINR = -6 dB.
· Regarding PSS/SSS detection, at most 3 samples are required and minimum number of the samples is 1 for both sub-6 GHz and above-24 GHz carrier frequencies.
· Regarding PBCH DMRS detection, at most 3 samples as mean value are required and minimum number of the samples is 1 for sub-6 GHz carrier frequency.
· Regarding PBCH reading, at most 8 samples as mean value are required and minimum number of the samples is 1 for above-24 GHz carrier frequency.
In our view, total time of cell detection including PSS/SSS detection and PBCH-DMRS detection/ PBCH reading should be taken into account to derive the requirements on cell identification. From above observations, at least [3] samples for PSS/SSS detection, [3] samples for PBCH DMRS detection, and [8] samples for PBCH reading time would be required as shown in Table 1.
Table 1: Required number of samples from evaluation results
	Detection method
	Required number of samples

	 PSS/SSS detection
	[3]

	PBCH DMRS detection
	[3]

	PBCH reading
	[8]



[bookmark: _GoBack]When we consider cell detection delay for sub 6 GHz, 3 samples and 6 samples are sufficient for cell detection without SSB index reporting and cell detection with SSB index reporting, respectively. However, it may not be needed to achieve much faster cell detection than LTE (i.e. 600 ms) even if the case of high speed mobility is assumed, e.g. 3 samples × 40 ms = 120 ms. Quite faster cell detection delay requirement may cause power consumption because UE has to perform cell detection frequently. On the other hand, cell detection time would be longer as SMTC periodicity TSMTC becomes larger. In case that TSMTC is larger than 40 ms, cell detection should be completed with smaller samples because detection time might be too long if the same number of samples are used to calculate detection time for all TSMTC, e.g. 11 samples for both TSMTC = 40 ms and TSMTC = 160 ms. To derive cell detection time, minimum number of samples should be NRequired_samples + Nmargin, where NRequired_samples is required number of samples from evaluation results shown in Table 1 and Nmargin is sample number corresponding to implementation margin. For example, from evaluation results, cell detection without SSB index reporting can be achieved with 3 samples, so that total time would be at most 800 ms = 5 samples × 160 ms in case of TSMTC = 160 ms even if implementation margin (e.g. 2 samples) are added. Table 2 and Table 3 show that cell detection time with respect to TSMTC. Those values are calculated based on the equation shown in Appendix. Note that PBCH reading time would be too long, i.e. required number of samples is [8], so PBCH reading delay may need to be reconsidered based on updated evaluation results.
Proposal 1: Requirements on cell detection time for sub 6 GHz carrier frequency could be defined as shown in Table 2.
Table 2: Requirements on cell detection time for sub 6 GHz carrier frequency
	SMTC periodicity
	TPSS/SSS_sync
(Number of samples)
	TPSS/SSS_sync + TSSB_time_index
(Number of samples)

	 TSMTC ≤ 40 ms
	440 ms (11 samples or more)
	560 ms (14 samples or more)

	TSMTC = 80 ms
	560 ms (7 samples)
	800 ms (10 samples)

	TSMTC = 160 ms
	800 ms (5 samples)
	1120 ms (8 samples)



Proposal 2: Requirements on cell detection time for above 24 GHz carrier frequency could be defined as shown in Table 3.
Table 3: Requirements on cell detection time for above 24 GHz carrier frequency
	SMTC periodicity
	TPSS/SSS_sync
(Number of samples)
	TPSS/SSS_sync + TSSB_time_index
(Number of samples)

	 TSMTC ≤ 40 ms
	440 ms (11 samples or more)
	[600] ms ([15] samples or more)

	TSMTC = 80 ms
	560 ms (7 samples)
	[1200] ms ([15] samples)

	TSMTC = 160 ms
	800 ms (5 samples)
	[2080] ms ([13] samples)



3. Conclusion
In this contribution, we provided our views on cell identification requirements based on simulation results, and made following proposal.
Proposal 1: Requirements on cell detection time for sub 6 GHz carrier frequency could be defined as shown in Table 2.
Table 2: Requirements on cell detection time for sub 6 GHz carrier frequency
	SMTC periodicity
	TPSS/SSS_sync
(Number of samples)
	TPSS/SSS_sync + TSSB_time_index
(Number of samples)

	 TSMTC ≤ 40 ms
	440 ms (11 samples or more)
	560 ms (14 samples or more)

	TSMTC = 80 ms
	560 ms (7 samples)
	800 ms (10 samples)

	TSMTC = 160 ms
	800 ms (5 samples)
	1120 ms (8 samples)



Proposal 2: Requirements on cell detection time for above 24 GHz carrier frequency could be defined as shown in Table 3.
Table 3: Requirements on cell detection time for above 24 GHz carrier frequency
	SMTC periodicity
	TPSS/SSS_sync
(Number of samples)
	TPSS/SSS_sync + TSSB_time_index
(Number of samples)

	 TSMTC ≤ 40 ms
	440 ms (11 samples or more)
	[600] ms ([15] samples or more)

	TSMTC = 80 ms
	560 ms (7 samples)
	[1200] ms ([15] samples)

	TSMTC = 160 ms
	800 ms (5 samples)
	[2080] ms ([13] samples)
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Appendix



Where,
: Required detection time, : Total number of required samples depend on detection method, : Number of samples as implementation margin (e.g. 2 samples), : Maximum SMTC periodicity (i.e. 160 ms), : SMTC periodicity, : SMTC periodicity considered as a baseline (e.g. 40ms) 
