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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 with measurement period.

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
By detecting NR-PSS/SSS, UE could obtain symbol-level timing synchronization (i.e. symbol boundary) and identify the time-domain location of the detected SS block, which provides enough timing information to perform SS block RSRP measurements. For SS block RSRP measurements, the UE may not need to read the timing indication of the detected SS block. Thus, the cell identification delay includes NR-PSS/SSS detection delay and the measurement period for SS block RSRP.
Proposal 1: For the measurements based on SS block, it is suggest that the cell identification delay includes PSS/SSS detection latency and measurement period of SS block RSRP.

· Measurement based on CSI-RS
For CSI-RS based RRM measurement, CSI-RS properties for L3 mobility are not pre-defined but signalled to the UE using dedicated signalling.
RAN1 agreed that the configurable periodicity for CSI-RS is supported and 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 at least needs to obtain half-frame level timing synchronization before performing CSI-RS RSRP measurements. When CSI-RS periodicity is configured with ≥10ms, UE at least needs to obtain frame level timing synchronization of neighbour cell for CSI-RS RSRP measurements. 
Thus, after NR-PSS/SSS detection, UE needs to read the SS block index within each 5ms period in order to obtain the half-frame level timing synchronization of neighbour. RAN1 achieved the following agreements on timing indication based on SS block in [1].
	Agreements: 
· 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


For sub-6GHz cases, there are only 4 or 8 SS blocks candidate locations, 3 bits of SS block index which are carried by changing the DMRS sequence seem sufficient for SS block indication within each 5ms period. UE may could obtain half-frame level timing synchronization by detecting DMRS sequence. For above 6GHz cases, 3 bits of SS block index carried by DMRS sequence are not enough since there are 64 SS blocks candidate locations. UE may need to read NR-PBCH to get the remaining timing information. So, for measurements based on CSI-RS, the cell identification delay at least need to include NR-PSS/SSS detection delay DMRS detection time and the measurement period for CSI-RS RSRP. There still needs more RAN1 inputs to decide whether NR-PBCH reading time shall be included.
Proposal 2: For the measurements based on CSI-RS for L3 mobility, it is suggest that the cell identification delay at least includes PSS/SSS detection latency, DMRS detection time and measurement period of CSI-RS RSRP. 

· For L>8, it is suggested that the NR-PBCH reading time is added into the cell identification.

For timing indication based on SS block, a synchronization indication was also agreed to provide to the UE, which is stated as follows:
	Agreements: 
· An indication related to the synchronization information is provided to the UE
· When there is the indication for a carrier, UE can utilize serving cell timing to derive the index of SS block transmitted by neighbour cell (e.g., radio frame or SFN or symbol level synchronization)
· Note that it is up to RAN2 how to provide this indication
· Note that it is up to RAN4 about the feasibility of synchronization and its requirement


It can be seen that UE could read the SS block index without detecting DMRS sequence or reading NR-PBCH if the synchronization indication information is provided to the UE. In others words, UE could obtain half-frame timing synchronization without detecting DMRS sequence or reading NR-PBCH. Hence, for measurements based on CSI-RS, the cell identification delay includes NR-PSS/SSS detection delay and the measurement period for CSI-RS RSRP.
Proposal 3: For the measurements based on CSI-RS for L3 mobility, it is suggest that the cell identification delay includes PSS/SSS detection latency and measurement period of CSI-RS RSRP if an indication related to the synchronization information is provided to the UE.

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, it is suggest that the cell identification delay includes PSS/SSS detection latency and 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 at least includes PSS/SSS detection latency, DMRS detection time and measurement period of CSI-RS RSRP. 

· For L>8, it is suggested that the NR-PBCH reading time is added into the cell identification.

Proposal 3: For the measurements based on CSI-RS for L3 mobility, it is suggest that the cell identification delay includes PSS/SSS detection latency and measurement period of CSI-RS RSRP if an indication related to the synchronization information is provided to the UE.
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