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Introduction
In the last meeting, there was discussion on the channelization for licensed bands and unlicensed bands for B52.6G[1]. Since companies’ views are quite diverse, no consensus was reached on this topic [2]. As for channel raster and sync raster, these two channelization related issues were postponed [1]. In this contribution, our views on channelization related topics for 52.6~71GHz are presented.
Discussion
Channelization
Channelization for 52.6~71GHz has been discussed for both licensed and unlicensed bands, yet there was no conclusion. Companies’ views were quite diverse on this issue in the last meeting. The following options based on the discussion are captured as follows:
Issue 3.2.2-1: Channelization
· Option 1: Harmonize channelization between licensed and unlicensed bands (Nokia):
· Option 1A: Align with IEEE with fixed channelization (QCOM, Charter)
· Option 1B: Do not align with IEEE with fixed channelization (vivo, MTK)
· Option 1C: Do not align with IEEE and floating channelization (Ericsson, ZTE, Huawei)
· Option 1D: CATT, CMCC
· Option 1D-1 for licensed and no LBT unlicensed bands.
· Option 1D-2 for LBT unlicensed bands. Try to harmonize option 1A with option 1B as much as possible.
· Option 2: Separate channelization (Apple, Xiaomi)
· For licensed:
· Option 2A: NR based floating raster (No 802.11ad/ay alignment) (Apple, Xiaomi)
· For unlicensed:
· Option 2B: Align with 802.11ad/ay and no NR channel overlaps with two IEEE channels (Apple, Xiaomi)
In general, we tend to support harmonize channelization between licensed and unlicensed band. First of all, RAN4 thrives to define a unified system parameters design for both licensed and unlicensed bands [3]. Among the discussion on the minimum and maximum channel bandwidths for 60GHz, we are aiming to define unified channel bandwidths for both licensed and unlicensed bands, except a little bias on the maximum channel bandwidths for 960kHz. We also agreed to define unified 2000MHz channel bandwidth for both licensed and unlicensed bands as a starting point. In this case, harmonize channelization would be a better choice. Also, separate channelization for licensed and unlicensed would bring extra complexity to UE implementation. Therefore, our proposal is to harmonize the channelization for both licensed and unlicensed bands.
[bookmark: _Hlk78988691]Proposal 1: To harmonize channelization for both licensed and unlicensed bands in 52.6~71GHz.
Another major issue is whether to align the channel bandwidths defined in 60GHz with the ones for IEEE a.d./a.y. channels. Our preference is no need to align with IEEE channels. Firstly, regulation does not mandate this alignment. In EN 302 567 and EN 303 753, these two regulations do not mandate the channelization for this frequency range. Also, in TR 38.805 (FCC 47 CFR 15.255), there is no clear recommendation on how to define the channel bandwidths. At least, from the perspective of regulation, the alignment with IEEE ad/ay channel is not a must. Besides that, the channels defined in IEEE are not aligned and overlapping with each other. There is no need to mandate the alignment with IEEE channel for licensed and unlicensed bands defined in 3GPP. At last, if we decide to align with IEEE 2160MHz channel, the operating bands for both licensed and unlicensed, would not be sufficiently utilized. Since, the band widths for licensed and unlicensed bands are not multiple times of 2160MHz. In a summary, we propose not to align with IEEE ad/ay channels.
[bookmark: _Hlk77174340]Proposal 2: No need to align with IEEE a.d./a.y. channels.
As for channel/raster design, there were updates on the number of sync raster entries in the revised WI [4] approved in RAN#92e meeting. The channelization defined in RAN4 should ensure the total number of synchronization raster entries no larger than 665. This limitation should be considered in the channelization design.
· Limited sync raster entry numbers
· It is assumed that RAN4 supports a channelization design which results in the total number of synchronization raster entries considering both licensed and unlicensed operation in a 52.6 – 71 GHz band no larger than 665 (Note: the total number of synchronization raster entries in FR2 for band n259 + n257 is 599). If the assumption cannot be satisfied, it’s up to RAN4 to decide its applicability to bands in 52.6 – 71 GHz.
[bookmark: _Hlk75772856]The Channel Raster design for B52.6G
In this section, channel raster designs for both floating and fixed channelization are given along with comparison between these two designs.
Floating channel raster design:
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. The following equation shows the relation between the reference frequency and the corresponding frequency number:
FREF = FREF-Offs + ΔFGlobal (NREF – NREF-Offs)
[bookmark: _Hlk75796289]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
	[bookmark: _Hlk76993322]24250.08
	[bookmark: _Hlk76993387]2016667
	2016667 – 3279165


[bookmark: _Hlk75796619]Based on the above NR-ARFCN parameters for the global frequency raster, we can obtain the start and last NR-ARFCNs for both licensed an unlicensed band. For 52.6~71 GHz, the SCS 120/480/960 kHz are used. Considering different SCS, different ΔFRaster with different stepsize can be obtained. The last NREF may need adjustment to ensure the interval between the first and last is the integer times of stepsize. Based on floating raster design, the applicable NR-ARFCN per operating band is given in Table 2.
Table 2: Applicable NR-ARFCN per operating band
	Operating Band
	[bookmark: _Hlk76995574]ΔFRaster
(kHz)
	Uplink and Downlink
Range of NREF
(First – <Step size> – Last)

	nX
66~71GHz
	120
	2712499 – <2> –2795831

	
	480
	2712499 – <8> –2795827

	
	960
	2712499 – <16> –2795827

	nY
57~71GHz
	120
	2562499 – <2> –2795831

	
	480
	2562499 – <8> –2795827

	
	960
	2562499 – <16> –2795827



Fixed channel raster design:
For fixed channel raster design, the general NR-ARFCN per operating band can be obtained with 60kHz global frequency raster in Table 3.
Table 3 Applicable NR-ARFCN per operating band
	Operating Band
	ΔFRaster
(kHz)
	Uplink and Downlink
Range of NREF
(First – <Step size> – Last)

	nX
66~71GHz
	60
	2712499 – <1> –2795832

	nY
57~71GHz
	60
	2562499 – <1> –2795832


The assumption for the supported channel bandwidth can be the multiple times of minimum channel bandwidths, i.e. 100, 200, 400, 800, 1200, 1600, 2000MHz. For each channel bandwidth, the fixed applicable channel centre frequency and corresponding NR-ARFCNs are given in Table 4.
Table 4: Applicable NR-ARFCN per operating band
	Operating Band
	Channel bandwidths
(MHz)
	Applicable Channel Centre Frequency (MHz)
	Applicable NR-ARFCN
	The Range of N

	nX
66~71GHz
	100
	66050+100*N
	(66050+100*N-24250.08)/0.06+2016667
	N=0,1,2,3,..49

	
	200
	66100+200*N 
	(66100+200*N -24250.08)/0.06+2016667
	N=0,1, 2...24

	
	400
	66200+400*N
	(66200+400*N -24250.08)/0.06+2016667
	N=0,1,2,3,...11

	
	800
	66400+800*N 
	(66400+800*N -24250.08)/0.06+2016667
	N=0,1,2,3,4,5

	
	1200
	66600+1200*N
	(66600+1200*N -24250.08)/0.06+2016667
	N=0,1,2,3

	
	1600
	66800+1600*N
	(66800+1600*N 24250.08)/0.06+2016667
	N=0,1,2

	
	2000
	67000+2000*N
	(67000+2000*N -24250.08)/0.06+2016667
	N=0,1

	nY
57~71GHz
	100
	57050+100*N
	(57050+100*N -24250.08)/0.06+2016667
	N=0,1,2,…, 139

	
	200
	57100+200*N
	(57100+200*N -24250.08)/0.06+2016667
	N=0,1,2,…, 69

	
	400
	57200+400*N
	(57200+400*N -24250.08)/0.06+2016667
	N=0,1,2,…34

	
	800
	57400+800*N
	(57400+800*N -24250.08)/0.06+2016667
	N=0,1,2,…16

	
	1200
	57600+1200*N
	(57600+1200*N -24250.08)/0.06+2016667
	N=0,1,2,3,…10

	
	1600
	57800+1600*N
	(57800+1600*N -24250.08)/0.06+2016667
	N=0,1,2,3…7

	
	2000
	58000+2000*N
	(58000+2000*N -24250.08)/0.06+2016667
	N=0,1, 2,3 …6


Comparison with Floating Raster & Fixed Raster
· With floating channel raster, different SCS based rasters should be considered for each band. However, for fixed channel raster, the general global frequency raster applies, additionally, the channel numbers for fixed channels are specified. 
· With fixed channelization, unnecessary flexibility on channel numbers can be avoided.
· Based on the fixed channel raster design, the position of SSB can be relatively be fixed relative to the fixed channel, thus can reducing the number of SSB entries to a reasonable level，which is beneficial to the initial access for blinding searching SSB.
The Sync Raster design for B52.6G
In this section, sync raster designs based floating and fixed channelization are given. The total number of sync raster entries based on different channelization is compared.
Floating sync raster design:
RAN4 has defined GSCN parameters for the global frequency raster for the frequency range 24250 ~100000MHz, which includes the range from 52600 to 71000 MHz.
[bookmark: OLE_LINK1]Table 5: GSCN parameters for the global frequency raster
	Frequency range
	SS block frequency position SSREF
	GSCN
	Range of GSCN

	24250 – 100000 MHz
	24250.08 MHz + N * 17.28 MHz,
N = 0:4383
	22256 + N
	22256 – 26639


With above GSCN parameters, the first and last GSCN can be calculated for both licensed and unlicensed bands. The next step, we need to calculate the stepsize of GSCN for each band. In the calculation, we have following assumptions:
· For SSB SCS 120kHz, the minimum channel bandwidth is 100MHz with 66RBs.
· For SSB SCS 480kHz, the minimum channel bandwidth is 400MHz with 66RBs.
· Sync Raster=Min CHBW-BWSSB
· Stepsize=Sync Raster/the global frequency raster.
Take SSB SCS 120kHz as an example, the sync raster can be calculated: (66-20)*0.12*12=66.24MHz, the stepsize would be 66.24/17.28, that is 3 in integer.
Take SSB SCS 480kHz as an example, the sync raster can be calculated: (66-20)*0.48*12=264.96MHz, the stepsize would be 264.96/17.28, that is 15 in integer.
[bookmark: _Hlk79056725][bookmark: _Hlk79056775]Based on floating sync raster design, the range of GSCN and number of raster entries are calculated for both licensed and unlicensed bands as shown in Table 6. The total number of sync raster entries is 439 (115+324) for licensed and unlicensed bands, which does not exceed the limitation of 665.
[bookmark: _Hlk75797661]Table 6: Applicable SS raster entries per operating band
	NR Operating Band
	SS Block SCS
	Range of GSCN
(First – <Step size> – Last)
	Number of sync raster entries
	Total

	nX
66~71GHz
	120 kHz
	24672-<3>-24960
	96
	115

	
	480 kHz
	24672-<15>-24957
	19
	

	nY
57~71GHz
	120 kHz
	24151-<3>-24961
	270
	324

	
	480 kHz
	24151-<15>-24961
	54
	


Fixed sync raster design:
[bookmark: _Hlk79056676]Sync raster is calculated based on fixed channelization with the following procedures:
· The First GSCN in a band depends on the first frequency location of SSB
· First, assume the SSB is on the just right side of the channel and aligned with the upper edge of this channel;
· Then the centre frequency of the first SSB can be expressed:
· [bookmark: _Hlk79067740]Start frequency of band+Channel-Guard band-1/2*BWSSB
· Then the frequency position of SSB can be expressed:
· Start frequency of band+n*Channel-Guard band-1/2*BWSSB
· Then the range of GSCN can be expressed as:
· (Start frequency of band+n*Channel-Guard band-1/2*BWSSB-24250.08MHz)/17.28MHz+22256
Take band nX 66~71GHz as an example,
· The start frequency of this band is 66000MHz
· For 120kHz SSB SCS, the minimum channel bandwidth is 100MHz, the minimum GB is 2.42MHz
· Then the GSCN range can be expressed as (66000+100*n-2.42-10*12*0.12-24250.08)/17.28+22256, which simplifies as (41,733.1+n*100)/17.28+22256
· For band nX 66~71 GHz with 5000MHz spectrum, it can contain 50 times of 100MHz, then the range of n is 1~50.
· For band nX 66~71GHz, the range of GSCN can be expressed as (41,733.1+n*100)/17.28+22256, n=1~50.
Based on fixed sync raster design, the range of GSCN and number of raster entries are calculated for both licensed and unlicensed bands as shown in Table 7. The total number of sync raster entries is 237 (62+175) for licensed and unlicensed bands, which is nearly half the number based on floating sync raster design.
Table 7: Applicable SS raster entries per operating band
	NR Operating Band
	SS Block SCS
	Range of GSCN
	Total

	nX
66~71GHz
	120 kHz
	[bookmark: _Hlk79068378](41,733.1+n*100)/17.28+22256, n=1~50
	62

	
	480 kHz
	(41,682.64+n*400)/17.28+22256, n=1~12
	

	nY
57~71GHz
	120 kHz
	(32,733.1+n*100)/17.28+22256, n=1~140
	175

	
	480 kHz
	(32,682.64+n*400)/17.28+22256, n=1~35
	


The total number of sync raster entries for both licensed and unlicensed bands will be no larger than 665, no matter based on fixed or floating channelization. However, the sync raster number based on fixed channelization can be reduced nearly half of that based on floating channelization. The smaller number of sync raster entries will be beneficial to reduce the complexity of UE performing blind searching for SSB. Therefore, we propose to define the channel/sync raster based on the fixed channelization for both licensed and unlicensed bands in 52.6~71 GHz.
Observation 1: The number of sync raster entries based on fixed channelization is nearly half of that based on the floating channelization. 
Observation 2: No matter which way to define sync raster, fixed or floating, the total number of sync raster entries is no larger than 665.
Proposal 3: To define the channel raster and sync raster based on the fixed channelization for both licensed and unlicensed bands in B52.6G.
 Conclusion
This contribution discusses on whether to harmonize the channelization for licensed and unlicensed bands and the initial raster designs based on fixed and floating channelization are presented. The following observations and proposals are made:
Proposal 1: To harmonize channelization for both licensed and unlicensed bands in 52.6~71GHz.
Proposal 2: No need to align with IEEE a.d./a.y. channels.
Observation 1: The number of sync raster entries based on fixed channelization is half of that based on the floating channelization. 
Observation 2: No matter which way to define sync raster, fixed or floating, the total number of sync raster entries is no larger than 665.
Proposal 3: To define the channel raster and sync raster based on the fixed channelization for both licensed and unlicensed bands in B52.6G.
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