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1. Introduction
In the last RAN4 meeting, CBW, channelization and SU were discussed. There was no agreement on the maximum CBW for 960 kHz, channelization and SU. This contribution provides our further analysis for these issues.
2. Discussion
2.1 Channelization
2.1.1 General
Current FR2 channel raster and NR-ARFCN already include the frequency range from 24.25MHz to 100 GHz as following,
FREF = FREF-Offs + ΔFGlobal (NREF – NREF-Offs)
Table 1: Current FR2 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


The current data SCS candidates 120, 480 and 960 are the multiples of ΔFGlobal, so general equation is not need to be changed. For unlicensed bands, there could be a question that if the IEEE channels’ center can be covered by the NR-ARFCN. The followings are the 802.11ad channel centers and the corresponding Nref:
Table 2: 802.11ad channel centers and the corresponding NREF
	FREF(MHz)
	58320
	60480
	62640
	64800
	66960
	69120

	NREF
	2584499
	2620499
	2656499
	2692499
	2728499
	2764499


It can be seen that the 802.11ad channel centers can be covered by the current FR2 NREF. Then the possible strictest situation can be met if current FR2 NR-ARFCN is reused for 52.6-71GHz. If alignment with licensed bands is agreed, the final channel centers may not be the exact 802.11ad channel centers, but that’s another discussion which is not related to NR-ARFCN because the granularity of NREF is 60 kHz which is small enough for the maximum CBW 2GHz or 2.16 GHz. Therefore, if NR-ARFCN is considered for 52.6-71 GHz, current FR2 NR-ARFCN is sufficient to meet all of the possible channel raster decisions.
Proposal 1: Current FR2 NR-ARFCN is reused by 52.6-71 GHz.
The following sections has more studies on the channel raster entries for the licensed and unlicensed bands
2.1.2 Channel raster entries for unlicensed bands
The analysis is done according to the two cases of if co-existence with IEEE channels needs to be considered. 2 GHz maximum CBW is assumed according to the last RAN4 meeting’s discussion. There’s still no common understanding whether LBT is needed for unlicensed bands, so the two cased are analysed.
2.1.2.1 When co-existence with IEEE channels is not needed
If co-existence with IEEE channels doesn’t need to be considered, the channel raster entries can be designed to the same entries as licensed bands.
There can be two approaches to design the channel raster. The decision on the choices of the two approaches depends on the number of the sync raster entries because the number of sync raster entries is related to the cell search time. More channel raster entries provides more flexibility of the deployment but doesn’t bring much implementation difficulties.
· SCS based channel raster
First is that SCS based channel raster is used which is the same as current FR2. Table 3 shows the candidates of the NREF design.
Table 3: NREF design for SCS based channel raster when co-existence with IEEE channels is needed
	ΔFRaster
(kHz)
	Uplink and Downlink
Range of NREF for 57-71 GHz
(First – <Step size> – Last)

	120
	2563333 – <2> – 2794998

	480
	2563339 – <8> – 2794995

	960
	2563347 – <16> – 2794995

	Note: 100MHz minimum CBW is considered in this table.


The SCS based channel raster is flexible enough that it can adapt to any request of the different deployment such as different SCS, CBW and CA. The cons of flexibility is that the sync raster should also adapt to the SCS based channel raster then the cell search entries may be a little large.
If Table 3, i.e. the SCS based channel raster is used, the sync raster analysis can be found in Table 4. 
Table 4: SS raster calculation for 57-71 GHz
	Min BW [MHz]
	Data SCS (kHz)
	SS SCS (kHz)
	SSB BW (20 RB size) (MHz)
	N_RB for min BW
	TBW (MHz)
	Max SS raster （MHz）
	Candidate SS raster (MHz)

	100
	120
	120
	28.8
	64
	92.16
	63.48
	17.28*3=51.84

	400
	480
	120
	28.8
	64
	368.64
	340.32
	17.28*19=328.32

	400
	960
	120
	28.8
	32
	368.64
	340.8
	17.28*19=328.32


If the max SS raster in Table 4 is used, then the number of sync raster entries is 220 for 120 kHz, 41 for 480 kHz and 41 for 960 kHz data SCS, the total number of entries are 302. If reusing current FR2 GSCN and the candidate SS raster is used, then the total entries may be 355. Considering the SS SCS can also be 480 kHz, the total entries will be increased accordingly.
Observation 1: The total number of sync raster entries for SCS based channel raster is up to 355 for 120 kHz SS SCS.
· Fixed channel raster
There’s another approach that fixed channel positions is designed for 57-71 GHz. The simple way to design the channel positions is that the center frequencies of the CBW (100MHz, 200MHz and 400MHz) are the channel centers.
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Figure 1: Channel raster candidates for fixed channelization solution (unlicensed licensed band, 120 KHz SCS)
It can be seen that the granularity of the fixed channelization for 120 KHz SCS can be 50 MHz, that granularity can also make each CBW being used with 50 MHz granularity which is shown as an example that the center of 400 MHz can also be used as the center of 200MHz CBW. There’re totally 279 channel entries for 57-71 GHz using Figure 1 design.
Observation 2: The granularity of fixed channel raster for 120kHz SCS is 50 MHz.
Following that approach, for 480 KHz SCS the granularity of the channel raster entries is 200MHz and the channel entries are 69 when considering 400 MHz minimum CBW and 1600 MHz maximum CBW, which is shown in Figure 2.
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Figure 2: Channel raster candidates for fixed channelization solution (unlicensed and licensed band, 480 KHz/960 kHz SCS)
 If only 69 entries are used, the flexibility to use the spectrum is less flexible that the 400 MHz CBW can’t be used overlapped. If more flexibility is allowed, the granularity can be decreased to 100MHz or even 50 MHz. If 50 MHz granularity is used, then the channel entries for 480 kHz SCS is the same as 120 kHz as shown in Figure 1.
For 960 kHz SCS, if 2000 MHz is the maximum CBW, the extra CBW choice compared with 480 kHz SCS can also be covered by 200 MHz granularity which is the same as 480 kHz. Figure 2 also shows the candidates for 960 kHz SCS when 200 MHz granularity is used. If some flexibility is needed, 100 MHz granularity can also be considered. If 1000 MHz CBW needs to be supported, 100 MHz granularity is needed.
The fixed channel entries design in Figure 1 and Figure 2 has benefits that the UE cell search can be relatively quick because the sync raster entries will be decreased at the same time. 
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Figure 3: Sync raster candidates for channel raster with 50 MHz granularity
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Figure 4: Sync raster entries for channel raster with 100 MHz granularity
Figure 3 and Figure 4 provide two designs for fixed channel raster. According to the granularity of the channel raster, i.e. 50 MHz or 100 MHz, PBCH can be put on the right side or the center of the 100MHz. The number of total sync raster entries for the two designs are equal, i.e. 140. Some shifts can be allowed in order to use current FR2 GSCN. Because PBCH bandwidth is 28.8 MHz and the current granularity of FR2 GSCN is 17.28 MHz, there’s flexibility that current FR2 GSCN can be reused. For 480 SCS and 960 SCS, because the minimum CBW is 400 MHz, the sync raster entries can be 1/4 of the 100 MHz using either of Figure 3 and Figure 4. Then the total sync raster entries for the three data SCS is 210 when 120 kHz SCS is used for SSB.
Observation 3: The total sync raster entries for the three data SCS is 210 when 120 kHz SCS is used for SSB.
Observation 4: FR2 GSCN can be reused by 57-71 GHz when fixed channel raster is used.
There’re some minor issue for Figure 3 and Figure 4 that when FR2 NR-ARFCN is resued, the center frequency of the carriers are not the exact center frequency of 100MHz. 99.96MHz distance can be used for 100MHz/120kHz, and it can also be used for other CBW of 120 kHz. However, there’s problem for 960kHz SCS, for example 399.84 is not integer multiple of 960kHz. Therefore 960kHz SCS channel raster needs to use different rasters, 399.36 MHz is the distance of 400MHz CBW. For 120 kHz, there’s also some problem that if all of the whole 14 GHz is designed with 99.96GHz channel raster distance, there will be 5.6MHz spectrum left. There will be 21.76MHz left for 960kHz SCS. It will bring problem for the spectrum allocation. There could be two solutions to solve the problem. The first is that several shift positions are allowed to consider the carrier aggregation. The detail was described in [1]. That solution is a little complicated. There’s another solution that the channel raster entries are designed to locate as much close as to the center frequency of each CBW according to the Table 5. 
Table 5: NREF examples for 50 MHz granularity channel rasters/120kHz data SCS
	Fref(MHz)
	57050
	57100
	57150
	57200
	57250
	57300
	57350
	57400

	Nref
	2563333
	2564165
	2564999
	2565833
	2566665
	2567499
	2568333
	2569165

	Fcenter(MHz)
	57050.04
	57099.96
	57150
	57200.04
	57249.96
	57300
	57350.04
	57399.96

	Nref(n)-Nref(n-1)
	
	832
	834
	834
	832
	834
	834
	832

	Fc(n)-Fc(n-1)
	
	49.92
	50.04
	50.04
	49.92
	50.04
	50.04
	49.92


Another difficulty needs to be face is that there would be 279 channel raster entries for 120kHz SCS/100MHz, it’s not feasible to list all of the channel rasters in spec. However, it’s easy to calculate them using a simple formula. The channel raster entries can be calculated using the following formula,
2563333 + n*834 - FLOOR ((n+1)/3)*2, n=0:278	…… Equation (1)
Then there’re 279 entries for 120kHz SCS.
For 480 kHz SCS and 960 kHz, the similar analysis can be done as Table 6.
Table 6: NREF examples for 50 MHz granularity channel rasters/480kHz data SCS
	Fref(MHz)
	57200
	57400
	57600
	57800
	58000
	58200
	58400
	58600

	Nref
	2565833
	2569165
	2572497
	2575833
	2579165
	2582497
	2585833
	2589165

	Fcenter
	57200.04
	57399.96
	57599.88
	57800.04
	57999.96
	58199.88
	58400.04
	58599.96

	Nref(n)-Nref(n-1)
	
	3332
	3332
	3336
	3332
	3332
	3336
	3332

	Fc(n)-Fc(n-1)
	
	199.92
	199.92
	200.16
	199.92
	199.92
	200.16
	199.92


The channel raster entries can be calculated using the following formula,
2565833 +n*3332 + FLOOR(n/3)*4, n=0:68	…… Equation (2)
There’re 69 channel raster entries for 480kHz/960kHz SCS and 200 MHz granularity. 
If 100MHz granularity is needed, the equation can be updated as equation (3).
2564165 +n*1668 - FLOOR((n+1)/3)*4, n=0:137	…… Equation (3)
The sync raster entries for the two granularities are equal, so it can be chosen with flexibility considering the implementation complexity.
2.1.2.2 When co-existence with IEEE channels is needed
Considering that the fixed channelization has less sync raster entries than SCS based channelization, fixed channelization is better for the no LBT unlicensed bands. When LBT is mandatory, it’ll be good that the channel raster entries are a subset of the no LBT channel raster entries. Aligning NR TBW with IEEE TBW can be the target. For 960 kHz SCS and 2GHz CBW, if 200MHz granularity is used for channel raster the NR CBW can align with IEEE TBW but some of them are edge aligned. The alignment is better when granularity is 100MHz. That can be shown in the following table 7.
Table 7: Alignment with IEEE channels for 100MHz/200MHz granularity
	
	Channel 1
	Channel 2
	Channel 3
	Channel 4
	Channel 5
	Channel 6

	IEEE channels
	57.24-59.4
	59.4-61.56
	61.56-63.72
	63.72-65.88
	65.88-68.04
	68.04-70.2

	IEEE TBW
	57.40-59.24
	59.57-61.40
	61.72-63.56
	63.88-65.72
	66.04-67.88
	68.20-70.04

	2 GHz Licensed CBW with 200 MHz granularity
	57.4-59.4
	59.4-61.4
	61.6-63.6
	63.8-65.8
	66-68
	68.2-70.2

	2 GHz Licensed CBW with 100 MHz granularity
	57.3-59.3
	59.5-61.5
	61.6-63.6
	63.8-65.8
	65.9-67.9
	68.1-70.1


Observation 5: When unlicensed bands channelization needs to be consider co-existence with IEEE channels, the adaption of 100 MHz granularity is better than 200 MHz granularity channelization.
2.1.2.3 Proposal
With the analysis in 2.3.2.1 and 2.3.2.2, when co-existence with IEEE channels doesn’t need to be considered, the unlicensed bands can be designed with fixed channelization. In order to adapt with IEEE channels the granularity for 480 kHz and 960 kHz SCS can be at least 100 MHz.
Proposal 2: For unlicensed bands when co-existence with IEEE channels doesn’t need to be considered, the channelization are designed as the followings
· The high level guidelines are
· The channelization is designed as fixed channelization.
· The granularity of the channelization entries for 120 KHz SCS is 50 MHz. The granularity for 480 kHz SCS and 960 kHz SCS is 100 MHz.
· The channel raster entries for 120 kHz SCS is defined using the following equation.
2563333 + n*834 - FLOOR ((n+1)/3)*2, n=0:278
· The channel raster entries for 480 kHz SCS and 960 kHz SCS is defined using the following equation.
2564165 +n*1668 - FLOOR((n+1)/3)*4, n=0:137
For unlicensed bands when co-existence with IEEE channels needs to be considered, the channel raster entries can be a subset of the entries when co-existence with IEEE channels is not considered. For example, when CBW is 2GHz, the channel raster entries are shown in the following table according to the analysis in 2.1.2.2.

	
	Channel 1
	Channel 2
	Channel 3
	Channel 4
	Channel 5
	Channel 6

	IEEE channels
	57.24-59.4
	59.4-61.56
	61.56-63.72
	63.72-65.88
	65.88-68.04
	68.04-70.2

	NR channels
	57.3-59.3
	59.5-61.5
	61.6-63.6
	63.8-65.8
	65.9-67.9
	68.1-70.1

	NR channel raster entries
	2584165
	2655833
	2692497
	2692497
	2727497
	2764165


Proposal 3: For unlicensed bands when co-existence with IEEE channels needs to be considered, the channelization is a subset of the whole channel entries of unlicensed bands.
2.1.3 Channel raster entries for licensed band
For licensed bands, the design principle is the same as unlicensed band when co-existence with IEEE channels doesn’t need to be considered. So channel raster entries can reuse the part of the unlicensed bands. Using the 50MHz and 100 MHz granularity, 66-71 GHz can be perfectly adapted to the 57-71GHz fixed channel rasters.
Proposal 4: Channel raster for licensed band can reuse the channel raster entries of the unlicensed bands with the corresponding frequency range.
2.2 Sync raster
2.2.1 Unlicensed band
For unlicensed band, the two cases according the mandatory of LBT are analysed.
· When co-existence with IEEE channels is not needed
According to the analysis in 2.1.2.1, fixed channel raster has more benefits than SCS based channel raster. The reason for that conclusion is that sync raster entries for fixed channel raster can be less than SCS based channel raster design. For the fixed channel raster, fixed sync raster can be used, for example one entry for every 100 MHz can be used. For SCS based channel raster design, down select the FR2 GSCN with appropriate step can be used. Fixed channel raster has more benefits than the down select solution. Therefore, the following proposal is proposed.
Proposal 5: Fixed sync raster corresponding to fixed channel raster is used for the unlicensed bands when co-existence with IEEE channels is not needed.
· When co-existence with IEEE channels is needed
For the scenario when co-existence with IEEE channels is needed, the sync raster entries can be selected from the above case. For example, the sync raster entries for the unlicensed bands when co-existence with IEEE channels is not needed can be designed as one entry every 100 MHz. When co-existence with IEEE channels is needed, the CBW is 2 GHz or 1600MHz, the sync raster entry can be selected from the entries with the raster of approximately 100 MHz. There’re several sync raster entries for every 2 GHz, which entry is selected can be discussed further but it’s very feasible to be a subset of the fixed sync raster entries.
Proposal 6: The sync raster entries for channels considering the co-existence with IEEE channels can be a subset of the sync raster entries without IEEE channel co-existence issues.
The exact position of the sync raster entries can be discussed further when CBW, channel raster and SU are decided.
2.2.2 Licensed band
Similar with channel raster, the sync raster entries of licensed band can be a subset of the sync raster entries of unlicensed bands when co-existence with IEEE channels is not needed. Therefore, they sync raster entries for licensed bands can also be fixed and with approximately 100 MHz granularity.
Proposal 7: The sync raster entries of licensed band are a subset of the sync raster entries of unlicensed bands.
2.3 CBW
2.3.1 Maximum CBW
In the last RAN4 meeting, the maximum CBW for 960kHz is not completely closed. The followings are agreements [2],
· Issue: Max CBW for 960 kHz SCS
· Options:
· Option 1: 2000 MHz for both licensed and unlicensed bands (CATT, Apple, Qualcomm, CMCC, vivo, Samsung, Intel, ZTE, MTK, Xiaomi, Huawei)
· Option 2: 2160 MHz and 2000 MHz for both licensed and unlicensed (Qualcomm, Xiaomi, Nokia, Charter)
· Option 3: 2160 MHz for unlicensed and 2000 MHz for licensed (Apple, LGE, Charter, Sony)
· Option 4: Make a decision for unlicensed operation and FFS for licensed operation (Qualcomm)
· Option 5: 2160 MHz for both licensed and unlicensed bands (Ericsson, Sony)
Agreement: 
· Use Option 1 as starting point
· Further check if there is any issue to use 2000MHz Max CBW to cover unlicensed band. 
· If there is issue identified, RAN4 should consider Option 3 and Option 5.

The remaining issues 2000 MHz CBW is to check if there’s any issue to cover unlicensed band. To our understanding, the issue to check the channel alignment with IEEE channels when co-existence LBT is implemented. According to the channel raster analysis in 2.1, 2 GHz CBW can perfectly cover the IEEE channels TBW. So there’s no problem to implement LBT if it’s mandatory according to some regulation. We didn’t see any problem to cover the unlicensed bands.
However, for 2160 MHz CBW, if supporting it with 3932.16 MHz baseband sampling rate and only possible 13 more RBs, it’s indeed a bad solution considering the implement complexity and performance benefit. The high sampling rate will make all of the BB implementation in a very high sampling data rate and also the data interface pressure between the BB part/RF part is very high. For the BB filter/windowing, the implementation complexity is also high because of the high sampling rate, when the filter taps is maintained but the sampling rate is doubled, the implementation complexity is also doubled. Therefore, we didn’t see any benefit considering the sacrifice to get so small more RBs. 
Therefore, we didn't change our opinion and still have the following proposal,
Proposal 8: Agree the 2GHz maximum CBW for 960kHz SCS for both licensed and unlicensed bands.
2.3.2 Intermediate CBW
For intermediate CBW, the discussion in last RAN4 meeting is as following,
· Issue: Intermediate CBWs between max and min CBWs for each SCS
· Moderator proposal: Introduce integer multiples of the minimum CBW for each SCS:
· 120 kHz SCS (Min. 100 MHz/Max. 400 MHz): 200 MHz
· 480 kHz SCS (Min. 400 MHz/Max. 1600 MHz): 800, 1200 MHz
· 960 kHz SCS (Min. 400 MHz/Max. TBD MHz): 800, 1200, 1600 MHz
· Agreement: TBD
· One company gave a comment on implementation perspective (e.g., poor FFT effiency) on 1200 MHz for 480 kHz SCS 
The concerns of poor FFT efficiency on 1200 MHz makes some sense but looking at the current FR1 CBW, there’re many intermediate CBW like 25MHz, 30MHz, 50 MHz, 60 MHz, 70 MHz, etc. They’re not the 2^n times of the smallest CBW. Defining such CBWs can make single carrier support the CBW operators hold and save the efforts of CA if the network and UE can have that capability.
So the necessity of the CBW other than the 2^n times of the minimum CBW needs to consider the spectrum status. Looking at the spectrum status in TR 38.807 GHz in Table 2.3.2-1, 

Table 2.3.2-1: Current Licensing situation for various countries between frequency 52.6GHz and 71GHz
	Region
	Country
	Frequency (GHz)

	
	
	52.6-54.25
	54.25-55.78
	55.78-56.9
	56.9-57
	57-58.2
	58.2-59
	59-59.3
	59.3-64
	64-65
	65-66
	66-711)

	ITU Region 1
	Europe/CEPT
	
	
	
	
	U (Mobile) (Total 9 GHz)
	

	
	Israel
	
	
	
	
	
	
	
	
	
	
	

	
	South Africa
	
	
	
	
	U (Mobile) (Total 7 GHz)
	U (Mobile) (Total 2 GHz)
	

	ITU Region 2
	USA
	
	
	
	
	U (Mobile) (Total 14 GHz)

	
	Canada
	
	
	
	
	U (Mobile) (Total 7 GHz)
	
	
	

	
	Brazil
	
	
	
	
	U (Mobile) (Total 7 GHz)
	
	
	

	
	Mexico
	
	
	
	
	U (Mobile) (Total 7 GHz)
	
	
	

	ITU Region 3
	China
	
	
	
	
	
	
	U (Mobile) (Total 5 GHz)
	
	
	

	
	Japan
	
	
	
	
	U (Mobile) (Total 9 GHz)
	

	
	Korea
	
	
	
	
	U (Mobile) (Total 9 GHz)
	

	
	India
	
	
	
	
	
	
	
	
	
	
	

	
	Taiwan
	
	
	
	
	U (Mobile) (Total 9 GHz)
	

	
	Singapore
	
	
	
	
	U (Mobile) (Total 9 GHz)
	

	
	Australia
	
	
	
	
	U (Mobile) (Total 9 GHz)
	

	NOTE 1: Access regime currently under discussion in CEPT


The total spectrum is multiples of 1GHz, so we think 1GHz may be necessary to be supported. And if looking at the 5GHz, 7GHz, 9GHz total spectrum, when the maximum CBW is 2GHz, there could be 1GHz left and it’s difficult to use CA to support 1GHz for 480kHz and 960kHz SCS because the minimum CBW is 400 MHz. So we see 1GHz may be necessary to be supported as single carrier CBW for 480kHz and 960kHz SCS. For 1200 MHz, the motivation may need some clarification.
Observation 6: The motivation to support 1200 MHz single carrier CBW needs to be clarified.
Proposal 9: 1GHz single carrier CBW is supported for 480kHz and 960kHz SCS to accommodate the current spectrum status.
2.4 Spectrum utilization
In last RAN4 meeting, it was agreed that SU will be discussed when some RF requirements such as UEM/SEM, ACLR are decided. However, some preliminary analysis can be done to see the TBW of 2GHz in order to see if there’s problem to co-exist with IEEE channels. In our previous contribution, 166 RB was observed to reach the 26 dB digital domain ACLR. That observation was based on UE 16 dB ACLR assumption. For BS, current FR2 ACLR requirement is 26 dB for 37 – 52.6 GHz, so the digital domain performance should reach a level of 36 dB. Therefore, the RB number needs to be decreased to maintain the same filter taps level. The following figure is a preliminary evaluation of 165 RB number spectrum after the interpolation filter. So 165 RB can be a starting point to see if UEM, ACLR requirements can be met when PA performance is considered.

[image: ]
And the TBW of 165 RB is 1900.8MHz which is larger than the 802.11 ad TBW of 1830.47 MHz. So if LBT is needed, there’s no co-existence problem.
Observation 7: [165] RB which is 1900.8 MHz can be used as a starting point for 2GHz CBW SU analysis.
Observation 8: 1900.8 MHz is much larger than the 802.11 ad TBW of 1830.47 MHz which means no problem for LBT.
With the above observations, from TBW point of view, there’s no problem for 2GHz CBW to co-exist with IEEE channels.
3. Conclusion
This contribution provides our analysis for the CBW, channelization, sync raster and have the following observations and proposals.
Observation 1: The total number of sync raster entries for SCS based channel raster is up to 355 for 120 kHz SS SCS.
Observation 2: The granularity of fixed channel raster for 120kHz SCS is 50 MHz.
Observation 3: The total sync raster entries for the three data SCS is 210 when 120 kHz SCS is used for SSB.
Observation 4: FR2 GSCN can be reused by 57-71 GHz when fixed channel raster is used.
Observation 5: When unlicensed bands channelization needs to consider co-existence with IEEE channels, the adaption of 100 MHz granularity is better than 200 MHz granularity channelization.
Observation 6: The motivation to support 1200 MHz single carrier CBW needs to be clarified.
Observation 7: [165] RB which is 1900.8 MHz can be used as a starting point for 2GHz CBW SU analysis.
Observation 8: 1900.8 MHz is much larger than the 802.11 ad TBW of 1830.47 MHz which means no problem for LBT.

Proposal 1: Current FR2 NR-ARFCN is reused by 52.6-71 GHz.
Proposal 2: For unlicensed bands when co-existence with IEEE channels doesn’t need to be considered, the channelization are designed as the followings
· The high level guidelines are
· The channelization is designed as fixed channelization.
· The granularity of the channelization entries for 120 KHz SCS is 50 MHz. The granularity for 480 kHz SCS and 960 kHz SCS is 100 MHz.
· The channel raster entries for 120 kHz SCS is defined using the following equation.
2563333 + n*834 - FLOOR ((n+1)/3)*2, n=0:278
· The channel raster entries for 480 kHz SCS and 960 kHz SCS is defined using the following equation.
2564165 +n*1668 - FLOOR((n+1)/3)*4, n=0:137
Proposal 3: For unlicensed bands when co-existence with IEEE channels needs to be considered, the channelization is a subset of the whole channel entries of unlicensed bands.
Proposal 4: Channel raster for licensed band can reuse the channel raster entries of the unlicensed bands with the corresponding frequency range.
Proposal 5: Fixed sync raster corresponding to fixed channel raster is used for the unlicensed bands when co-existence with IEEE channels is not needed.
Proposal 6: The sync raster entries for channels considering the co-existence with IEEE channels can be a subset of the sync raster entries without IEEE channel co-existence issues.
Proposal 7: The sync raster entries of licensed band are a subset of the sync raster entries of unlicensed bands.
Proposal 8: Agree the 2GHz maximum CBW for 960kHz SCS for both licensed and unlicensed bands.
[bookmark: _GoBack]Proposal 9: 1GHz single carrier CBW is supported for 480kHz and 960kHz SCS to accommodate the current spectrum status.
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