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Introduction
In this contribution, channel arrangement for NR-U on band n46 (5GHz) were discussed including channel raster and sync raster. 
Discussion
Channel raster
For NR, a global channel raster was introduced with 15 kHz basic granularity for above 3GHz bands in FR1. Similar as Rel-13 eLAA, since spectrum allocation for NR-U fixed, channel raster can be fixed close to channel center with limited candidate locations. Meanwhile, we also need to consider several different specific issues for NR-U:
· Global channel raster granularity: 15kHz based
· Channel spacing among CCs under CA case: should be multiple times of sub-carrier spacing 
· Flexible numerology for NR-U: 15kHz, 30kHz, 60kHz
· New Wideband channel bandwidth: 20MHz, 40MHz, 60MHz, 80MHz, and 100MHz; also 10MHz
In order to support single carrier wideband operation with channel bandwidth >20MHz, 10MHz should be used as channel raster spacing instead of 20MHz in LTE. Furthermore considering flexible numerology for NR-U, in order to maintain channel spacing among carriers under CA cases as integer number of sub-carrier spacing to allow single FFT operation, channel raster shift required for each candidate channel raster locations with Nref, Nref-1, Nref+1. Nref points to the channel raster which closest to each channel centre following the granularity of global channel raster (15 kHz basis).
Proposal 1: For channel raster, introduce multiple candidate locations with shift as {Nref, Nref-1, Nref+1} around each channel raster cluster location per 10MHz
· Nref points to the channel raster which closest to channel centre following the granularity of global channel raster
With above candidate channel raster locations, carrier can be placed in corresponding location based on the configuration of channel bandwidth, SCS and CA configuration.
Channel spacing for CA
In LTE Rel-13 eLAA, considering LBT operation, channel spacing among CCs was decided as 19.8MHz or 20.01 MHz to reserve guard-band among CCs as larger as possible also need to fulfil of integer number of 300 kHz.
For NR-U, size of reserved guard-band among CCs also needs to be considered, meanwhile also need to ensure channel spacing as integer number of 60 kHz.
Following above channel raster arrangement, the channel spacing of CA with 20MHz channel bandwidth per CC, channel spacing will be 19.98MHz/20.04MHz.
Proposal 2: For CA case, channel spacing need to integer number of 60 kHz with enough guard-band size among CCs.
Proposal 3: The channel spacing for CA with 20MHz CHBW per CC will be: 19.98MHz or 20.04MHz.
Sync raster
In last RAN4 meeting, below agreements reached for sync raster:
	Based on further RAN1 LS R4-1907801, RAN4’s common understanding is 
RAN1 SSB multiplexing scheme is waiting for RAN4 decision on the SSB placement. 
From RAN4 perspective, NR-U sync raster shall be based on the global NR sync raster design in Rel-15. RAN4 intension is to reduce the number of SS entry per 20MHz for NR-U. Whether to restrict the SSB placement in the middle or edge will be defined in RAN4 considering the cell search performance. 


Following RAN1 agreements, both 15 kHz and 30 kHz SCSs supported for NR-U SSB block, meanwhile 30 kHz SCS taking as default value without signalling. Meanwhile SSB pattern for NR-U is still on discussion in RAN1.
In RAN4, default SCS and sync raster were defined per band basis following global sync raster design for initial cell search without configuration signalling information. In order to save implementation complexity for initial cell search, also considering spectrum allocation fixed for NR-U operation band n46, reduction of candidate sync raster locations is required. As 20MHz sub-block is basis for NR-U, 10MHz channel bandwidth only supported under NSA mode which means no need to configure SSB under 10MHz carrier for initial cell search purpose. 
Proposal 4: For NR-U, taking 30 kHz as default sub-carrier spacing for SSB, FFS for SSB pattern waiting for RAN1 decision.
Proposal 5: Down-selection of single synchronization raster entry for each 20 MHz sub-block.
[bookmark: _GoBack]For exactly sync location, two candidates will be further considered: close to channel centre or close to channel edge. More precisely, the synchronization raster can locate in the center of CORESET#0 or in the edge of CORESET#0, such that the frequency offset between the lowest RB of CORESET#0 and the lowest RB of SS/PBCH block can be fixed. 
Proposal 6: Fixed frequency offset between the lowest RB of CORESET#0 and the lowest RB of SS/PBCH block, and to be down-selected in RAN4:
· Option 1: Fixed frequency offset is 0 RB (edge aligned)
· Option 2: Fixed frequency offset is 14 RBs (center aligned)
Summary
In this contribution, channel arrangement for NR-U on band n46 (5GHz) were discussed including channel raster and sync raster. 
Channel raster:
Proposal 1: For channel raster, introduce multiple candidate locations with shift as {Nref, Nref-1, Nref+1} around each channel raster cluster location per 10MHz
· Nref points to the channel raster which closest to channel centre following the granularity of global channel raster 
Channel spacing for CA:
Proposal 2: For CA case, normal channel spacing need to integer number of 60 kHz with enough guard-band size among CCs.
Proposal 3: The channel spacing for CA with 20MHz CHBW per CC will be: 19.98MHz or 20.04MHz.
Sync raster
Proposal 4: For NR-U, taking 30 kHz as default sub-carrier spacing for SSB, FFS for SSB pattern waiting for RAN1 decision.
Proposal 5: Down-selection of single synchronization raster entry for each 20 MHz sub-block.
Proposal 6: Fixed frequency offset between the lowest RB of CORESET#0 and the lowest RB of SS/PBCH block, and to be down-selected in RAN4:
· Option 1: Fixed frequency offset is 0 RB (edge aligned)
· Option 2: Fixed frequency offset is 14 RBs (center aligned)
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