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Introduction
Previous agreements on intra-frequency cell identification delay were captured in [1, chap 9]. In particular, for FR1, the time period for PSS/SSS detection and SSB measurement period were max(600ms,[5 or 6]x SMTC period)  and max(200,[5] x SMTC period), respectively, when there is no DRX or DRX cycle is less than SMTC periodicity. For other DRX cycles and FR2, these values have not been decided yet. In this paper, we discuss about proper values of DRX cycles and cell identification delay for FR2.       
Discussion
Intra-frequency measurement without gaps
The PSS/SSS detection period without measurement gaps are given by Table 2.1-1 and Table 2.1-2 in [1]. 
Table 2.1-1 Time period for PSS/SSS detection, (Frequency range FR1)
	DRX cycle
	TPSS/SSS_sync

	No DRX, or DRX cycle < SMTC periodicity
	max(600ms,[5 or 6]x SMTC period) Note 1

	DRX1 < DRX cycle≤ DRX2
	TBD

	…
	…

	…
	…

	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 2.1-2 Time period for PSS/SSS detection, (Frequency range FR2)
	DRX cycle
	TPSS/SSS_sync

	No DRX, or DRX cycle < SMTC periodicity
	TBD Note 1

	DRX1 < DRX cycle≤ DRX2
	TBD

	…
	…

	…
	…

	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



Firstly, regarding DRX cycle, we should consider whether DRX1 is a fixed value or SMTC periodicity. In LTE, DRX cycles could be 2, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 256, 320, 512, 640 ms for short DRX cycles, and if DRX1 is fixed, since SMTC periodicity can be chosen among 5, 10, 20, 40, 80, 160 ms, there would be DRX cycles larger than SMTC periodicity but less than DRX1 which can not be covered by the table. Hence, it is suggested to use SMTC periodicity as DRX1, and 160 ms as DRX2. Then the above tables has the following format
Table 2.1-3 Time period for PSS/SSS detection, time index reading, measurement period, (Frequency range FR1)
	DRX cycle
	TPSS/SSS_sync/TSSB_time_index/T SSB_measurement_period  

	No DRX, or DRX cycle < SMTC periodicity
	…

	SMTC periodicity < DRX cycle≤ 160 ms
	…

	…
	…

	…
	…

	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



On the other hand, if SMTC is configured in a way that SMTC periodicity is always no less than DRX cycle, then, Table 2.1-3 can be further modified as
Table 2.1-4 Time period for PSS/SSS detection, time index reading, measurement period (Frequency range FR1)
	DRX cycle
	TPSS/SSS_sync/TSSB_time_index/T SSB_measurement_period  

	No DRX, or DRX cycle < 160 ms
	…

	160 ms < DRX cycle≤ DRX1
	…

	…
	…

	…
	…

	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



Whether Table 2.1-3 or Table 2.1-4 should be used depending on network’s configuration of SMTC periodicity, i.e., whether it is always larger than DRX cycle, we do not have very strong opinion and are open to the discussion. 
Proposal 1: For intra-frequency measurement without gaps, use either Table 2.1-3 or Table 2.1-4 as the format for PSS/SSS detection delay, SSB time index reading delay, and SSB measurement period.          
According to the summary of simulation results [2], 4 shots are necessary to achieve 90% detection probability in most of the cases, and by adding 2 shots as the margin, 6 shots are an appropriate value, so we suggest to use max(600ms, 6 x SMTC period) as the PSS/SSS detection delay for FR1. For FR2, the detection delay should take RX beamforming into account, and this involves sweeping of RX beams, hence, it is reasonable to scale the PSS/SSS detection delay by a factor. The question is whether the factor is constant or flexible. If the scaling relies on UE’s RX beamwidth, this could lead to long delays for UEs with narrower RX beamwidth. So, from performance’s perspective, we suggest to use a constant scaling factor for all UEs, and the factor could be [TBD].         
For SSB time index reading, simulation is ongoing, but for FR2, it is also reasonable to scale the delay of FR1 by a constant factor [TBD].      
For measurement period, 3 samples are enough to achieve RSRP accuracy no worse than LTE according to [3], and by adding 2 samples as margin, 5 samples are reasonable for FR1. For FR2, we also suggest to scale the measurement period by [TBD] considering RX beamforming.  
Proposal 2: For intra-frequency measurement without gaps, PSS/SSS detection delay is max(600 ms, [6] x SMTC period) and [TBD] x max(600 ms, [6] x SMTC period) in FR1 and FR2, respectively, when there is no DRX or DRX cycle is less than SMTC periodicity. 
Proposal 3: For intra-frequency measurement without gaps, measurement period is max(200 ms, [5] x SMTC period) and [TBD] x max(200 ms, [5] x SMTC period) in FR1 and FR2, respectively, when there is no DRX or DRX cycle is less than SMTC periodicity.     
Intra-frequency measurement with gaps
When measurement gap is used for intra-frequency measurement, the time period for PSS/SSS detection is given in the following two tables in [1]. 
	Table 2.1-5 Time period for PSS/SSS detection (Frequency range FR1)
	DRX cycle
	TPSS/SSS_sync 

	No DRX, or DRX cycle < MGRP periodicity
	max(TBD,[5 or 6] x max(MGRP,SMTC period))

	DRX1 < DRX cycle≤ DRX2
	TBD

	…
	…

	…
	…


Table 2.1-6 Time period for PSS/SSS detection (Frequency range FR2)
	DRX cycle
	TPSS/SSS_sync

	No DRX, or DRX cycle < MGRP periodicity
	TBD

	DRX1 < DRX cycle≤ DRX2
	TBD

	…
	…

	…
	…



For DRX cycle, the first row should be “No DRX, or DRX cycle < max(MGRP, SMTC period)” instead of “No DRX, or DRX cycle < MGRP periodicity”. One example is when MGRP (e.g., 20 ms) is less than SMTC period (e.g., 80 ms), in this case, DRX cycle 40 ms should also follow the requirement max(TBD,[5 or 6] x max(MRGP,SMTC period)). Besides, similar as for the case without measurement gap, DRX1 and DRX2 should be max(MGRP, SMTC period) and 160 ms, respectively, to ensure all DRX cycles be covered. Then the above table has the following format. 
Table 2.2-1 Time period for PSS/SSS detection, time index reading, measurement period (Frequency range FR1)
	DRX cycle
	TPSS/SSS_sync/TSSB_time_index/T SSB_measurement_period  

	No DRX, or DRX cycle < max(MGRP,SMTC period)
	…

	max(MGRP,SMTC period) < DRX cycle≤ 160 ms
	…

	…
	…

	…
	…



If both MGRP and SMTC are configured by the network in a way that DRX cycle < max(MGRP,SMTC period), then the above table can be further simplified as
Table 2.2-2 Time period for PSS/SSS detection, time index reading, measurement period (Frequency range FR1)
	DRX cycle
	TPSS/SSS_sync/TSSB_time_index/T SSB_measurement_period  

	No DRX, or DRX cycle < 160 ms
	…

	160 ms < DRX cycle≤ DRX1
	…

	…
	…

	…
	…



Proposal 4: For intra-frequency measurement with gaps, use either Table 2.2-1 or Table 2.2-2 as the format of PSS/SSS detection, SSB time index reading, and SSB measurement period.   
Then similar as infra-frequency measurement without gaps, for PSS/SSS detection delay and measurement period, we suggest to 
Proposal 5: For intra-frequency measurement with gaps, PSS/SSS detection delay is max(TBD, [6] x max(MGRP, SMTC period)) and [TBD] x max(TBD, [6] x max(MGRP, SMTC period)) in FR1 and FR2, respectively, when there is no DRX or DRX cycle is less than max(MGRP, SMTC period). 
[bookmark: _GoBack]Proposal 6: For intra-frequency measurement with gaps, measurement period is max(TBD, [5] x max(MGRP, SMTC period)) and [TBD] x max(TBD, [5] x max(MGRP, SMTC period)) in FR1 and FR2, respectively, when there is no DRX or DRX cycle is less than max(MGRP, SMTC period).
Conclusion
In this paper, we discussed about intra-frequency measurement requirements with and without gaps. Specifically, we provided a format for presenting PSS/SSS detection, SSB time index reading, and SSB measurement period with DRX cycles. Moreover, we investigated the values of PSS/SSS detection delay and SSB measurement period in both FR1 and FR2. The following are the corresponding proposals:
Proposal 1: For intra-frequency measurement without gaps, use either Table 2.1-3 or Table 2.1-4 as the format for PSS/SSS detection delay, SSB time index reading delay, and SSB measurement period.          
Proposal 2: For intra-frequency measurement without gaps, PSS/SSS detection delay is max(600 ms, [6] x SMTC period) and [TBD] x max(600 ms, [6] x SMTC period) in FR1 and FR2, respectively, when there is no DRX or DRX cycle is less than SMTC periodicity. 
Proposal 3: For intra-frequency measurement without gaps, measurement period is max(200 ms, [5] x SMTC period) and [TBD] x max(200 ms, [5] x SMTC period) in FR1 and FR2, respectively, when there is no DRX or DRX cycle is less than SMTC periodicity.  
Proposal 4: For intra-frequency measurement with gaps, use either Table 2.2-1 or Table 2.2-2 as the format of PSS/SSS detection, SSB time index reading, and SSB measurement period.   
Proposal 5: For intra-frequency measurement with gaps, PSS/SSS detection delay is max(TBD, [6] x max(MGRP, SMTC period)) and [TBD] x max(TBD, [6] x max(MGRP, SMTC period)) in FR1 and FR2, respectively, when there is no DRX or DRX cycle is less than max(MGRP, SMTC period). 
Proposal 6: For intra-frequency measurement with gaps, measurement period is max(TBD, [5] x max(MGRP, SMTC period)) and [TBD] x max(TBD, [5] x max(MGRP, SMTC period)) in FR1 and FR2, respectively, when there is no DRX or DRX cycle is less than max(MGRP, SMTC period).
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