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Introduction
In RAN#91-e meeting, the WID on extending current NR operation to 71 GHz was updated [1]. RAN4 officially kicks off the discussion for this WI in this meeting. An LS [2] was sent to RAN4 on channel bandwidths and channelization issues for the frequency range from 52.6GHz to 71 GHz. In this contribution, our views on channelization aspects for this frequency range are presented.
Discussion
As for the channelization aspects, the following items were brought up in the LS [2] from RAN1:
· Channel and sync rasters to support both licensed and unlicensed operation
· Channelization design flexibility to align or not align with the IEEE 802.11ad/ay channelization for supported deployment (licensed and unlicensed band, with and without potential regional regulations requiring LBT channel access mechanism)
· Whether to support the same maximum and/or minimum channel bandwidth for licensed and unlicensed operation, 
· Whether to allow intermediate channel bandwidth(s) between the maximum and minimum bandwidths identified) for NR operation in 52.6 GHz to 71 GHz.
Licensed or unlicensed operation
In our companion paper [3], our views on the band plan for B52.6G are provided. According to the current licensing situation for the frequency range 52.6GHz ~71GHz, only unlicensed spectrum usage is identified through various regions/countries. The regulatory decisions for the licensed usage are not made for now. Therefore, in the following discussion, unlicensed operation for B52.6G is considered as baseline.
Channel arrangement
There are two possible channel arrangement for the frequency range from 52.6GHz to 71GHz, NR-Based channel arrangement, NR-U Based channel arrangement.
For NR based channel arrangement, channel is deployed based on the channel raster for a given band. The granularity between two adjacent possible channels is channel raster. While for NR-U based channel arrangement, channels are evenly, contiguously distributed in the band, and the granularity of two adjacent channels are CHBW.
The band definition for B52.6GHz is not made and whether it is for licensed or unlicensed operation is not quite clear. It is too early to decide which channel arrangement should be adopted. Both of these two channel arrangement mechanisms should be considered for the frequency range 52.6GHz ~71GHz.
Proposal 1: Both NR based channel arrangement and NR-U based channel arrangement should be considered for the frequency range 52.6GHz~71GHz.
Channel Raster
RAN4 has defined 60kHz global frequency raster for 24250~100000 MHz, which includes the frequency range from 52.6 GHz~71 GHz. The corresponding NR-ARFCN parameters for the global frequency raster are defined in Table 1, which is in reference with TS38.101-2. 
Table 1: NR-ARFCN parameters for the global frequency raster
	Frequency range (MHz)
	ΔFGlobal (kHz)
	FREF-Offs [MHz]
	NREF-Offs
	Range of NREF

	24250 – 100000
	60
	24250.08
	2016667
	2016667 – 3279165


As for applicable NR-ARFCN for the band in the frequency range from 52.6GHz to 71GHz, operating band nX is assumed as 57GHz~71GHz, and the SCS based channel rasters 120/240/960 kHz are adopted. The following table can be obtained as the channel raster for B52.6GHz:
[bookmark: _Hlk68179499]Table 2: Applicable NR-ARFCN for the band in the frequency range from 52.6GHz to 71GHz
	Operating band
	[bookmark: _Hlk68179433]ΔFRaster
	Range of NREF

	nX: 57GHz~71GHz
	120kHz
	2562499-<2>-2795831

	
	480kHz
	2562499-<8>-2795827

	
	960kHz
	2562499-<16>-2795827


Channel raster may need further restriction if fixed channel arrangement is adopted for 60GHz like NR-U, and a note for the restriction of channel number points is needed for this case. 
Proposal 2: ΔFRaster 120kHz, 480kHz and 960kHz should be included for the channel raster for the frequency range from 52.6GHz to 71GHz, further restrictions on channel numbers can be added as a note.
Sync Raster
There are two possible ways to calculate the sync raster for B52.6G, depending on NR or NR-U based channel arrangement. Generally, there are several factors to consider in the calculation for sync raster, the operating band, the minimum channel bandwidth, the SSB parameters.


Figure 1. Sync raster for NR based channel arrangement
In figure 1, sync raster for NR based channel arrangement can be calculated:
Sync Raster Calculation: Sync Raster=Min CHBW-BWSSB


Figure 2. Sync raster for NR-U based channel arrangement
In figure 2, sync raster for NR-U based channel arrangement can be calculated:
Sync Raster Calculation: Sync Raster=CHBW
Based on the two ways of calculation sync raster, the following tables can be obtained:
[bookmark: _Hlk68181206]Table 3: Sync raster calculations for NR based channel arrangement
	Operating band
	SSB SCS
	SSB Pattern 
	Range of GSCN
	Number of raster entries

	52.6~71GHz
	120kHz
	Depends on RAN1
	23897-<20>-24957
	53
	Total: 256

	
	480kHz
	
	23897-<15>-24947
	70
	

	
	960kHz
	
	23897-<8>-24961
	133
	


[bookmark: _Hlk68198058]For NR based channel arrangement, the sync raster calculation assumptions are as follows:
· 120kHz, Min CHBW 400M (264RB)
· 480kHz, Min CHBW 400M (66RB)
· 960kHz, Min CHBW 400M (33RB)
Table 4: Sync raster calculations for NR-U based channel arrangement
	Operating band
	SSB SCS
	SSB Pattern 
	Range of GSCN
	Number of raster entries

	52.6~71GHz
	120kHz
	Depends on RAN1
	23897-<24>-24953
	44
	Total: 132

	
	480kHz
	
	23897-<24>-24953
	44
	

	
	960kHz
	
	23897-<24>-24953
	44
	


For NR-U based channel arrangement, the sync raster calculation is based on 400MHz minimum channel bandwidth for all SCSes.
The total number of sync raster entries for NR-U based channel arrangement is nearly half of that for NR based channel arrangement. If NR-U based sync raster is adopted, then the number of sync raster entries is smaller, which is beneficial for UE performing blind searching for SSB.
Observation 1: The number of sync raster entries for NR-U based channel arrangement is smaller than NR based channel arrangement.
Conclusion
This contribution discusses the channel raster and sync raster for the frequency ranges and some initial results for the raster calculation are provided. The following observations and proposals are made:
Proposal 1: Both NR based channel arrangement and NR-U based channel arrangement should be considered for the frequency range 52.6GHz~71GHz.
Proposal 2: ΔFRaster 120kHz, 480kHz and 960kHz should be included for the channel raster for the frequency range from 52.6GHz to 71GHz, further restrictions on channel numbers can be added as a note.
Observation 1: The number of sync raster entries for NR-U based channel arrangement is smaller than NR based channel arrangement.
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