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1. Introduction

In this contribution we provide our further considerations on cell identification in NR.
2. Discussion
In NR, UE shall be able to identify neighbour cells and perform RRM measurements for L3 mobility purpose. Firstly UE needs to detect SS blocks to obtain cell ID and timing synchronization of neighbour cells, then UE perform RSRP measurements based on DL RS for L3 mobility. RAN4 needs to investigate the cell identification performance which includes detection of the neighbour cell and additionally performing a single measurement.

Currently, RAN1 has agreed two types of RRM measurement for L3 mobility, which includes measurements based on SS block and measurements based on CSI-RS.
· Measurement based on SS block
UE performs SS block based measurement according to SMTC which includes the searching window offset, duration and SS burst set periodicity. By detecting NR-PSS/SSS, UE could obtain the symbol-level timing synchronization (i.e. symbol boundary of the target cell). Simultaneously UE knew the offset between the detected SS block position and the start position of the measurement window. Based on the information, UE could perform detection of the SS blocks with the same index during the following searching window. In our understanding, from SS block measurement point of view, the symbol-level timing information is sufficient and no need to know the timing indication of the detected SS block (i.e., time index of SS block). Consequently the cell identification delay based on SS block (Tidentify_SS_block) shall include NR-PSS/SSS detection delay (TPSS/SSS_sync) and one measurement period for SS block RSRP (T measurement_period_SS_block-RSRP).
Tidentify_SS_block = TPSS/SSS_sync + T measurement_period_SS_block-RSRP                                                    (1)
Proposal 1: For the measurements based on SS block, cell identification delay includes PSS/SSS detection latency and one measurement period of SS block RSRP.

· Measurement based on CSI-RS
For CSI-RS based RRM measurement, network shall indicate the CSI-RS configuration to UE. In order to perform CSI-RS measurement, the timing information of the target cell shall be known to UE. So besides the symbol-level synchronization by detecting NR-PSS/SSS, the UE needs to read the SS block index within each 5ms period. RAN1 has achieved the following agreements on SS block timing indication and PBCH payloads in [1-2].
	Agreements: (RAN1#NR AH2 meeting)
· Working assumption: 3 bits of SS block index are carried by changing the DMRS sequence within each 5ms period
· It can be further considered to limit the number of bits carried in this way to 2 if carrying 3 bits is shown to cause problems

· FFS: details of  scrambling of the PBCH which may or may not carry a part of timing information
· FFS: 5 ms half radio frame interval indication
· Remaining bits of the timing information are carried explicitly in the NR-PBCH payload

Agreements: (RAN1#90 meeting)
· NR strive to support same payload size between below-6 and above-6 GHz

· SS block time index:

· 3 bits (b5, …, b3) for SS block time index in NR-PBCH payload only in case of above 6 GHz

· b5, …, b3 for SS block time index are not carried in NR-PBCH payload in case of below 6 GHz

· 3 bits in NR-PBCH payload in below 6 GHz case may be used for other purpose(s)

Agreements: (RAN1#90 meeting)
· 1st scrambling, initialization based on Cell ID and a part of SFN, is applied to PBCH payload excluding SS block index, half radio frame (if present) and the part of SFN prior to CRC attachment and encoding process

· The part of SFN is one the following, (to be  selected by NR AH3)

· 3 LSB bits of SFN

· 2nd and 3rd LSB bits of SFN

· FFS: half radio frame index as part of the initialization of the 1st scrambling
· FFS: whether or not half radio frame index is a part of PBCH payload
· FFS: whether or not 2nd scrambling, initialization based on cell ID only, is applied to encoded PBCH bits in a SS block

Agreements: (RAN1#90 meeting)
· SS block time locations are indexed from 0 to L-1 in increasing order within a half radio frame according to the agreed SS burst set composition

· For the case of L = 8 or L = 64, 3 LSBs of SS block time index are indicated by 8 different PBCH-DMRS sequences {a_0,…, a_7}

· For the case of L = 4, 2 LSBs of SS block time index are indicated by 4 different PBCH-DMRS sequences {b_0,…, b_3} 
· One remaining bit out of 3 LSBs is set to 0 and not transmitted by PBCH
· {a_0,…,a_3} are same with {b_0, …, b_3} for a given cell ID
· 


For sub-6GHz cases, there are 4 or 8 SS blocks candidate locations, the SS block index within each 5ms period are indicated by different PBCH-DMRS sequences. UE could obtain the timing information within half radio frame by detecting PBCH-DMRS sequence. For above 6GHz cases, besides detecting 3 bits of SS block index carried by PBCH-DMRS sequences, UE needs to read NR-PBCH to get the remaining 3 bits for SS block time index in NR-PBCH payload.
RAN1 agreed that the set of configuration values for CSI-RS periodicity are {5, 10, 20, 40, [80, 160]} ms. When CSI-RS periodicity is configured with 5ms, UE only needs to obtain half radio frame level timing synchronization by reading the SS block index before performing CSI-RS RSRP measurements. When CSI-RS periodicity is configured with ≥10ms, UE also needs to obtain frame level timing synchronization of neighbour cell. In order to obtain sufficient timing synchronization information, UE needs to get the half radio frame index. According to the latest RAN1 agreements on NR-PBCH payload, it can be observed that half radio frame index are indicated as part of the initialization of the 1st scrambling or a part of NR-PBCH payload, which means that UE could read half radio frame index by decoding NR-PBCH payload. 
Hence, for measurements based on CSI-RS for L3 mobility, the cell identification delay (Tidentify_CSI-RS) shall include NR-PSS/SSS detection delay (TPSS/SSS_sync), DMRS detection time (TPBCH-DMRS), PBCH reading time (TMIB) and single measurement period for CSI-RS RSRP (T measurement_period_CSI-RSRP).
Tidentify_CSI-RS= TPSS/SSS_sync + TPBCH-DMRS + TMIB + T measurement_period_CSI-RSRP                                     (2)
Proposal 2: For the measurements based on CSI-RS for L3 mobility, it is suggest that the cell identification delay includes PSS/SSS detection latency, DMRS detection time, NR-PBCH reading time and one measurement period of CSI-RS RSRP.
3. Conclusions

This contribution provides some analysis on cell identification in NR. The following proposals are given: 
Proposal 1: For the measurements based on SS block, cell identification delay includes PSS/SSS detection latency and one measurement period of SS block RSRP.

Proposal 2: For the measurements based on CSI-RS for L3 mobility, it is suggest that the cell identification delay includes PSS/SSS detection latency, DMRS detection time, NR-PBCH reading time and one measurement period of CSI-RS RSRP.
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