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1. Introduction

This contribution provides discussion on the cell identification requirements for NR.  
2. Discussion 
According to the agreed WF [1] in September meeting, the SSB based cell identification requirement is:
	· 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


Similar with LTE, the NR cell identification requirement shall include the PSS/SSS detection , measurement, and additionally the SSB index reading. The delay of PSS/SSS detection, measurement and SSB index reading are related with the number of samples and the SMTC periodicity.
For PSS/SSS detection on sub 6GHz, according to the simulation results from companies [2], 3 samples are enough to perform PSS/SSS detection. For measurement, according to the simulation results from companies [3], 3 samples are enough to perform measurement with the accuracy of +-4.5dB. In total, 6 samples are needed at most to perform cell identification without SSB index reading if the PSS/SSS detection and measurement are performed in sequential order. Considering that both cell detection and measurement are performed based on PSS/SSS, it is possible that UE could perform cell detection and measurement in parallel. In this case, less samples are needed to perform cell identification. 
Observation 1: from simulation results, for the case without SSB index reading, 6 samples are enough to perform cell identification (cell detection + a single measurement) under the condition that the PSS/SSS detection and measurement are performed in sequential order.
For the sub 6GHz, the time of SSB index reading is the time of PBCH DMRS detection. According to the simulation results from companies [2], 2 samples are enough to successfully detect DMRS at -6dB SNR. So for sub 6GHz with SSB index reading, the total number of samples needed for cell identification is 8.

Observation 2: from simulation results, for sub 6GHz with SSB index reading, 8 samples are enough to perform cell identification (cell detection + a single measurement). 
The cell identification delay shall be the multiple of the number of samples and the SMTC periodicity. And the decision of the number of samples shall take simulation results, measurement uncertainty and power consumption into consideration. From our point of view, it is difficult to find a single number of samples which could be  applied to all the candidate SMTC periodicity. According to RAN1 agreements, the candidate SSB transmission periodicity is {5ms, 10ms, 20ms, 40ms, 80ms, 160ms}. For the short SMTC periodicity (eg, 5ms, 10ms), the power consumption issue is more critical compared with delay, so the UE could measure less frequently. For the long SMTC periodicity (eg, 80ms, 160ms), the UE shall perform measurement quickly to guarantee the mobility performance.
Observation 3: there are many candidate SMTC periodicity, it is difficult to find a single number of samples which could be  applied to all the candidate SMTC periodicity considering the trade-off of power consumption and mobility performance.

As discussed above, it is better to decide different number of samples for short SMTC periodicity and long SMTC periodicity. Considering the simulation results and the margin of measurement uncertainty and power consumption, it is proposed that for the SMTC periodicity no longer than 40ms, the cell identification delay without SSB index reading is 480ms (eg, for 40ms SMTC periodicity, 480ms cell identification delay corresponding to 12 sampling occasion). For the SMTC periodicity no shorter than 80ms, the cell identification delay without SSB index reading is 1280ms (eg, for 160ms SMTC periodicity, 1280ms cell identification delay corresponding to 8 sampling occasion). 
Proposal 1: for the case without SSB index reading, for the SMTC periodicity no longer than 40ms, the cell identification delay is 480ms, for the SMTC periodicity no shorter than 80ms, the cell identification delay is 1280ms.
For the case with SSB index reading, the time of PBCH DMRS detection also need to be considered for sub 6GHz. it is proposed that for the SMTC periodicity no longer than 40ms, the cell identification delay without SSB index reading is 600ms (eg, for 40ms SMTC periodicity, 600ms cell identification delay corresponding to 15 sampling occasion). For the SMTC periodicity no shorter than 80ms, the cell identification delay without SSB index reading is 1760ms (eg, for 160ms SMTC periodicity, 1760ms cell identification delay corresponding to 11 sampling occasion).
Proposal 2: for the sub 6GHz with SSB index reading, for the SMTC periodicity no longer than 40ms, the cell identification delay is 600ms, for the SMTC periodicity no shorter than 80ms, the cell identification delay is 1760ms.
3. Conclusion
This contribution provides discussion on the cell identification requirements, the proposals and observations are:
Observation 1: from simulation results, for the case without SSB index reading, 6 samples are enough to perform cell identification (cell detection + a single measurement) under the condition that the PSS/SSS detection and measurement are performed in sequential order.
Observation 2: from simulation results, for sub 6GHz with SSB index reading, 8 samples are enough to perform cell identification (cell detection + a single measurement). 

Observation 3: there are many candidate SMTC periodicity, it is difficult to find a single number of samples which could be  applied to all the candidate SMTC periodicity considering the trade-off of power consumption and mobility performance.

Proposal 1: for the case without SSB index reading:

· for the SMTC periodicity <= 40ms, the cell identification delay is 480ms 
· for the SMTC periodicity >= 80ms, the cell identification delay is 1280ms
Proposal 2: for the sub 6GHz with SSB index reading:

· for the SMTC periodicity <= 40ms, the cell identification delay is 600ms

· for the SMTC periodicity >= 80ms, the cell identification delay is 1760ms
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