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1. Introduction

In NR, the UE shall perform RRM measurements based on SS block or CSI-RS for L3 mobility, and the cell identification delay need to be studied for RRM requirements. In this contribution, we provide our discussion on cell identification requirements based on SS block for NR.
2. Discussion
In the specification of TS 38.300 [1], the measurement model are defined as Figure 1:
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Figure 1: NR measurement model in the specification of TS 38.300
In NR, the UE shall perform beam-specific measurements at layer 1. According to the parameters by RRC signalling, the UE derives cell quality or beam quality from those beam-specific L1 measurement results. When a measurement report contains X beam(s) measurement results, the corresponding beam measurement information shall also be provided in the measurement report.
For SS block based measurements, each beam-specific measurement corresponds to the measurement on some certain SS blocks. When UE performs SS-RSRP/SS-RSRQ measurements on SS blocks, the UE shall be able to identify the cell ID of the detected neighbour cell and obtain the index of the corresponding SS block. Hence, the cell identification requirements with SS block index reading shall be specified for SS block based measurements.
Proposal 1: For the measurements based on SS block, the requirements on cell identification with SS block index reading time shall be defined.

RAN4 has achieved the following agreements on NR cell identification in [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 + Tindex
where Tindex is the delay allowed for UE to acquire the index of the SSB being measured:
for sub 6GHz: Tindex is total time for PBCH_DMRS detection
for above 24GHz: Tindex is total time for PBCH decoding


In RAN4, it was agreed that the requirements on cell identification with SSB index reading shall include NR-PSS/SSS acquisition time, PBCH-DMRS detection time and one measurement period. For the case of above 24GHz, PBCH decoding time shall be additionally included. Based on the simulation results of NR-PSS/SSS detection performance in [3], about 5 attempts of PSS/SSS detection are needed at -6dB to identify the cell ID of detected cell. The simulation results of PBCH-DMRS detection and PBCH decoding are provided in [4-5], it can be 2 attempts of PBCH-DMRS detection are needed at -6dB for PBCH-DMRS acquisition, and 2 attempts of PBCH decoding are needed at -6dB for PBCH reading. The SS block based measurement period are discussed in [6], and the measurement period with 5 samples is suggested for SS block based measurement.

For the case of sub-6GHz, at least 12 SS/PBCH blocks are need for NR UE to identify a newly neighbour cell and perform once SS block based measurement. Considering the implementation margin, the cell identification requirements with 20 SS/PBCH blocks are suggested for SS block based measurement. In NR, SMTC will be configured to UE for indicating measurement window periodicity/duration/offset information for SS block based RRM measurement. The SMTC periodicity can be configured as one value of {5, 10, 20, 40, 80, 160} ms. Hence, the cell identification time for SS block based measurement is related to SMTC periodicity. Besides, it is suggested that the cell identification time is no shorter than 800ms, which allows NR UE performs a sparely measurement sampling when a short SMTC periodicity is configured.

Based on the above discussion, the following proposals are provided. 

Proposal 2: For sub-6GHz, the requirements on cell identification time is suggested to be defined as max(800 ms, 20*SMTC periodicity) for SS block based measurements.
3. Conclusions

This contribution provides some analysis on cell identification requirement in NR. The following proposals are given: 
Proposal 1: For the measurements based on SS block, the requirements on cell identification with SS block index reading time shall be defined.

Proposal 2: For sub-6GHz, the requirements on cell identification time is suggested to be defined as max(800 ms, 20*SMTC periodicity) for SS block based measurements.
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