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1. Introduction

In RAN#75 plenary meeting, the study item of New Radio (NR) was completed and a new work item was approved in [1]. One of the objectives in NR WI is to specify synchronization and broadcast channels/signals related to initial access and mobility. Procedures related to initial access and mobility shall also be specified in RAN2. In this contribution, we will discuss the cell identification aspect from RRM perspectives.
2. Discussion
For initial access, the UE shall perform cell selection procedures. UE shall search all the hypotheses to find detectable cells and perform cell level measurement in order to find a suitable cell to camp on. After UE select a suitable cell to camp on, in order to reselect/handover to a better cell, UE shall perform mobility related measurements for serving cell and neighbouring cells. The UE shall perform cell identification for cell reselection in RRC_IDLE/ RRC_INACTIVE state and handover in RRC_CONNECTED state. In RAN4 the cell identification performance shall be investigated for developing the requirements related to initial access and DL-based mobility.

Proposal 1: It is suggested for RAN4 to study the cell identification performance when developing the requirements related to initial access and DL-based mobility.

For cell identification, the UE obtain NR cell ID and time/frequency synchronization of the cell by detecting NR synchronization signals (NR-SS). Currently RAN1 is discussing on the physical designs of NR-SS, including default subcarrier spacing, SS bandwidth, SS burst set composition, default/configured SS burst set periodicity and NR-SS sequence design etc. RAN4 should study the impacts on cell identification performance.
For default subcarrier spacing, SS bandwidth and SS burst set composition, RAN1 achieved the following agreements in RAN1#88 meeting.
	Agreements:
· RAN1 considers following parameter sets with associated default subcarrier spacing and possible maximum transmission bandwidth for NR-SS design

· Parameter set #W associated with 15 kHz subcarrier spacing and NR-SS transmission bandwidth no larger than 5 MHz

·  Parameter set #X associated with 30 kHz subcarrier spacing and NR-SS transmission bandwidth no larger than 10 MHz

·  Parameter set #Y associated with 120 kHz subcarrier spacing and NR-SS transmission bandwidth no larger than 40 MHz

·  Parameter set #Z associated with 240 kHz subcarrier spacing and NR-SS transmission bandwidth no larger than 80 MHz

· Note that association between a frequency band and single set of default parameters (SCS, sequence length, NR-SS transmission bandwidth) will be defined in RAN4

· Note that each subcarrier spacing is associated with single sequence length and transmission bandwidth

· Note that additional  parameter set or further down selection of  parameter set is not precluded
· This agreement does not preclude any subcarrier spacing for data channel
Agreements:

· For set of possible SS block time locations, further evaluation till next meeting by considering at least the following:

· Whether or not a SS block comprises of consecutive symbols and whether or not SS&PBCH in the same or different slots

· Number of symbols per SS block

· Whether or not to map across slot boundary(ies)

· Whether or not to skip symbol(s) within a slot or a slot set

· Contents of an SS block (note: the contents of an SS block may be further discussed during this meeting)

· How SS blocks are arranged within a burst set, & the # of SS blocks per burst/burst set

Agreements:
· The maximum number of SS-blocks, L, within SS burst set may be carrier frequency dependent

· For frequency range category #A (e.g., 0 ~ 6 GHz), the number  (L) is TBD within L ≤ [16]

· For frequency range category #B (e.g., 6 ~ 60GHz), the number is TBD within L ≤ [128]

· FFS: L for additional frequency range category
· The position(s) of actual transmitted SS-blocks can be informed for helping CONNECTED/IDLE mode measurement, for helping CONNECTED mode UE to receive DL data/control in unused SS-blocks and potentially for helping IDLE mode UE to receive DL data/control in unused SS-blocks

· FFS whether this information is available only in CONNECTED mode or in both modes

· FFS how to signal the position(s)


Several combined parameter sets of default subcarrier spacing associated with transmission bandwidth have been considered in RAN1. According to the previous discussions and agreements in RAN1, the parameter sets on the carriers with different frequency ranges may be different. Parameter set associated with 15/30kHz subcarrier spacing are most likely applied to the carrier below 6GHz, and parameter set associated with 120/240kHz subcarrier spacing are most likely applied to the carrier between 6GHz and 52.6GHz. So, NR-SS transmission bandwidth for carriers in a high frequency band is larger than that for carriers in a low frequency band. NR-SS with larger bandwidth can obtain a higher frequency diversity gain which might lead to a better cell identification performance. According to the agreements in RAN1, it can be observed that the maximum number of SS-blocks within a SS burst set may also be carrier frequency dependent. It seems that more SS-blocks within a SS burst set periodicity can be untiled for cell detection on a higher frequency band, which may also contribute UE to obtain a better cell identification performance. 
The path loss on a high frequency carrier is larger than that on a low frequency carrier. For example, the path loss of the cell on a 20GHz carrier is >10dB larger than that of the cell on a 4GHz carrier. If the same BS transmit power and network deployment were assumes for all the carriers, then cell coverage becomes smaller as the carrier frequency range increases, and the side condition with a lower SINR level might be considered for a high frequency carrier in order to extend cell coverage range. If a dense network was deployed for the high frequency carrier to enhance the cell coverage, then the cell radius and handover area becomes small, which will lead to a quick cell identification. So the requirements on cell identification might be different for different frequency range category.
Proposal 2: RAN4 shall study the cell identification performance for different frequency range category, including cell identification delay associated with the corresponding side condition.
The cell identification delay depends on the number of required cell searching opportunities and the cycle length of UE performing cell detection. The number of required cell searching opportunities is impacted by NR-SS subcarrier spacing, SS burst set composition and the definition of side condition, while the cycle length of UE performing cell detection is impacted by SS burst set periodicity. RAN1 discussed the following aspects on SS burst set periodicity 
For initial cell selection for NR cell, default SS burst set periodicity are discussed. Separate SS burst set periodicities are assumed for different carrier frequency range categories.
Proposal 3: RAN4 shall study the cell identification performance with default SS burst set periodicity.

For CONNECTED and IDLE mode UEs, configured SS burst set periodicity information per frequency carrier are provided by the network. The UE assumes one given candidate periodicity when not provided such a configured periodicity. In order to reduce power consumption, the UE may use discontinuous reception (DRX) in IDLE/INACTIVE states. The length of DRX cycle is usually longer than SS burst set periodicity. So, the cell identification delay in DRX mode is likely longer than that in non-DRX mode.
Proposal 4: RAN4 shall study the cell identification performance with configured SS burst set periodicity in both non-DRX and DRX mode.

3. Conclusions

This contribution provides the analysis on the cell identification performance for NR based on the RAN1 agreements. The following proposals are given: 
Proposal 1: It is suggested for RAN4 to study the cell identification performance when developing the requirements related to initial access and DL-based mobility.

Proposal 2: RAN4 shall study the cell identification performance for different frequency range category, including cell identification delay associated with the corresponding side condition.

Proposal 3: RAN4 shall study the cell identification performance with default SS burst set periodicity.

Proposal 4: RAN4 shall study the cell identification performance with configured SS burst set periodicity in both non-DRX and DRX mode.
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