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1. Introduction
At the RAN4#85 meeting, a part of requirements on cell identification were agreed, but there are remaining issues including PSS/SSS detection delay for FR2, SSB index acquisition time and so on. In this contribution, we provide our views on cell identification requirements.
2. Discussion
Discussion about requirements on cell identification delay has been still ongoing. Especially for FR2, we need to consider Rx beamforming and beam sweeping to derive the requirements. At the last RAN4 meeting, PSS/SSS detection delay requirement was agreed as max{600ms, [5 or 6] × SMTC period} for FR1. As we mentioned in [1], 3 samples would be enough for PSS/SSS detection based on evaluation results, and 5 samples could be considered as a baseline if we take implementation margin into consideration. When UE assesses PSS/SSS, UE might not know which Rx beam would be the best for receiving the SSBs. Therefore, requirements on cell identification should include delay time for trying PSS/SSS detection with multiple Rx beams. Even considering the worst case, 5 samples per Rx beam would be enough for PSS/SSS acquisition, and it causes too long delay requirements, e.g. 5 samples × 3 Rx beams = 15 samples. However, we consider that such large number of samples would not need to be required. For cell identification, UE should find the detectable best cells with utilizing a suitable Rx beam for each cell, but UE could assume the best beam for cell identification within several samples as followed.
· UE assumes the best Rx beam for cell identification among all Rx beams within several samples, e.g. 1 or 2 samples per beam. Then, UE performs cell identification with that Rx beam within 5 samples.
· Taking the case in Figure 1 as an example, UE evaluate all Rx beams, i.e. Rx beam1, Rx beam2, and Rx beam3, within 1 or 2 samples per beam. Then, UE assumes Rx beam2 as the best beam for the UE and completes cell identification with Rx beam2 within 5 samples.
That is why requirements on PSS/SSS detection could be described by using delay time Tbeamsweep. Tbeamsweep would include delay time for UE to switch Rx beam and should be less than 5 samples multiplied by assumed maximum Rx beam number. 
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Figure 1: PSS/SSS detection with multiple Rx beams

Proposal 1: For FR2, Rx beam sweeping should be considered to derive cell identification delay requirements.
Proposal 2: For FR2, requirements on PSS/SSS detection delay could be expressed as following equation.
TPSS/SSS = max{Tmin, Tbeamsweep + [5] × SMTC period}
Tbeamsweep = [1] × Nbeam　× SMTC period
where, Tbeamsweep is delay time with considering Rx beam sweeping, Tmin is minimum time for PSS/SSS detection, and Nbeam is assumed maximum number of Rx beams

Requirements on SSB index acquisition time is also still under discussion. Delay requirements of PBCH-DMRS detection or PBCH reading could be considered in the same manner as PSS/SSS detection requirements for FR1. In other words, SSB index acquisition time TSSBindex could be described as max{Tmin, Nsample × SMTC period} even for FR2, where Nsample is required number of samples based on evaluation results. For SSB index acquisition, it would not be necessary to consider Rx beam sweeping. That is because after PSS/SSS detection is completed properly, the same Rx beam could be utilized for SSB index acquisition.
Proposal 3: For requirements on SSB index acquisition delay, UE should be expected to perform SSB index acquisition by utilizing the same Rx beam as PSS/SSS detection. Therefore, it would not be necessary to consider Rx beam sweeping assuming that delay of Rx beam sweeping is considered in requirements on PSS/SSS detection.
Proposal 4: Requirements on SSB index acquisition delay could be expressed as following equation.
TSSBindex = max{Tmin, Nsample × SMTC period}
where, Tmin is minimum time for SSB index acquisition, and Nsample is required number of samples based on evaluation results

3. Conclusion
In this contribution, we provide our views on requirements of PSS/SSS detection delay for FR2 and SSB index acquisition delay. From discussion above, we make following proposals.
Proposal 1: For FR2, Rx beam sweeping should be considered to derive cell identification delay requirements.
Proposal 2: For FR2, requirements on PSS/SSS detection could be expressed as following equation.
TPSS/SSS = max{Tmin, Tbeamsweep + [5] × SMTC period}
Tbeamsweep = [1] × Nbeam　× SMTC period
[bookmark: _GoBack]where, Tbeamsweep is delay time with considering Rx beam sweeping, Tmin is minimum time for PSS/SSS detection, and Nbeam is assumed maximum number of Rx beam
Proposal 3: For requirements on SSB index identification, UE should be expected to perform SSB index acquisition by utilizing the same Rx beam as PSS/SSS detection. Therefore, it would not necessary to consider Rx beam sweeping if delay of Rx beam sweeping is considered in requirements on PSS/SSS detection.
Proposal 4: Requirements on SSB index identification could be expressed as following equation.
TSSBindex = max{Tmin, Nsamp × SMTC period}
where, Tmin is minimum time for SSB index identification, and Nsamp is required number of samples based on evaluation results
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