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1 Introduction
 IN RAN4#92, WF [1] lists the following issue to be further discussed related to channel raster design:
· Scenario: non coexisting with wifi, LAA

· Down selection Nref is Based on R15 NR channel raster of 15kHz granularity (Table 5.4.2.1-1 in 38.104 for frequency range 3000MHz – 24250 MHz), 

· Further confirmation on possibility of the guarantee of scenario of non coexistence with wifi
· Further confirmation with RAN1 with common understanding on WID scope of considering non coexisting scenario with Wifi
· Scenario : co-existing with wifi, LAA

· Down selection principle for single carrier operation: 

· Down selection Nref is Based on R15 NR channel raster of 15kHz granularity (Table 5.4.2.1-1 in 38.104 for frequency range 3000MHz – 24250 MHz)
· For 20 MHz BW: Select NREF with its corresponding RF reference frequency (FREF) as close as to the WIFI nominal center frequency. Two more center frequency on 5885MHz and 5905MHz from LAA are added.

· For 40 MHz BW: Select NREF with its corresponding RF reference frequency (FREF) is as close as to the WIFI 40MHz nominal center frequency. Two more center frequency on 5835MHz and 5875MHz  is added
· For 80 MHz BW: Select NREF with its corresponding RF reference frequency (FREF) is as close as to the WIFI 80MHz nominal center frequency. One more center frequency on 5855MHz is added.

· For 10 MHz BW: Select NREF with its corresponding RF reference frequency (FREF) is as close as to the center frequency of 5730 MHz and 5830 MHz, 10 MHz channel bandwidth shall only apply in certain regions where the absence of non 3GPP technologies can be guaranteed on a long term basis in this version of specification.

· For 60 MHz BW: FFS

· For 100 MHz BW: FFS
· CA shall be supported, FFS on other CA scenario to define new raster points. Companies are encouraged to bring Tdoc to suggest CA scenario at next meeting.
In this paper, we present our view on the channel raster of NR-U with the additional consideration of non coexisting scenario and channel raster design for 20MHz, 40MHz, 60MHz, 80MHz and 100MHz with the consideration of the CA case also.
2 Discussion
Non-coexisting scenario
The paper [2] propose the inherited channel raster from NR R15 for this scenario and this will result in a different channel raster design for non-coexisting scenario and co-existing scenario.

The motivation of the considering the non-coexisting scenario is that there could be isolated factory or camp where the non-coexisting with wifi can be guaranteed. Such guarantee will be up to the operator to assure. It is unclear if in such cases, a detection mechanism of the co-existing with wifi should be needed to technically guarantee the non-coexisting scenario and whether this mechanism has 3GPP impact or not.
Another aspect is that there is foreseen some RAN1 impact on the different raster design for non-coexisting and co-existing scenario, the roughly estimate of RAN1 impact is below:

· Impact on required SSB-CORESET0 offset values

· For standalone deployment, impact on UE assumption on time/frequency resources to monitor for reception of SIB1
Acc. to newly updated WID [3] as excerpted from objective chapter below, the co-existence should be prioritized. 
In the 5 GHz band, the NR-U design should enable fair coexistence between already deployed Wi-Fi generations and NR-U, between NR-U and LTE-LAA, and between different NR-U systems. NR-U should not impact already deployed Wi-Fi generations more than an additional Wi-Fi network of the same generation on the same carrier. This should be ensured by following the recommendations on channel access in line with agreements from the NR-U study item (TR 38.889, Section 7.2.1.3.1).

RAN1 has already discussed the prioritized work in R16 and down prioritize some feature so R16 work item can be finished on time. 
If there is a big benefit to increase the raster set for isolated deployment with the confirmation of the non-coexisting with WIFI can be assured, it would not be problem to add it in later release. So based on the RAN1 current work load, WID objective, unclearness on the mechanism of the non-coexisting with WIFI guarantee, we propose that the same channel raster design should aim for both coexisting/non-coexisting with WIFI scenario in R16. 
Proposal -1: Consider the same channel raster design for co-existing and non co-existing with WIFI scenario at R16.
Channel Raster
60kHz SCS:

The 60kHz SCS for UE is optional feature in R16, this means that there could be a scenario where a network has mixed 60kHz SCS UE and 15/30kHz SCS UE, considering the network scheduling the 60kHz SCS UE could be subjected to below limitation:

1. For a WB carrier, the SCS of different BWP should to be same, otherwise this would mean a complex and cost design, so support 60kHz SCS UE together with 15kH/30kHz UE not possible.
2. For CA case, the intra carrier SCS should be the same, this is common understanding of RAN4 for R15/R16 intra band CA. 

This means to support 60kHz SCS UE, the network needs to schedule exclusively for 60kHz UE and chances to share the spectrum at the same time with other SCS UE is low. This makes the spectrum efficiency low and for a co-existing with WIFI scenario, it does not give any technically advantage over other technology. From this perspective, it is recommended that 60kHz SCS should be down prioritized in RAN4.
Proposal -2: 15kHz/30kHz SCS support on NR-U 5GHz band should be prioritized.
CA operation:
Acc. to WF [1], the down selection should be based on R15 NR channel raster of 15kHz granularity, so rest of paper discuss how down selection should be for different channel bandwidth.

In NR/LTE CA operation, the orthogonality between different aggregated carrier should be guaranteed for the single FFT operation, this means that the inter-carrier guard band should be integer number of the maximum SCS configured in the aggregated carriers. 
For licensed band intra band CA in R15/R16 NR, it is common understanding that the different carrier in a CA configuration should be same SCS, so in NR-U, the same should be applied to intra-band CA case. 

In WID[2], it is stated also as below that same numerology should be applied for intra-band CA on unlicensed band.
· NR-U supports a mode of operation where for a carrier and at least for intra-band CA on serving cells on unlicensed bands, all DL channels / signals can be operated with the same numerology, and all UL channels / signals can be operated with the same numerology.
Proposal-3: For the aggregated component carrier in the intra-band CA configuration, the same SCS should be applied to all CC.

To be configured with CA, UE first access to the network on a single carrier (PCC) and later be configured on CA configuration (other SCC), it will be preferable that UE no need to retune to the different channel position for stand-alone operation. In this sense, the channel raster should be designed to fit both single carrier and CA operation.

Proposal-4: Down selection of channel raster for one SCS should consider the CA operation without moving the PCC carrier position to simplify the channel raster design.

Based on the above reasoning, it is recommended to down select the raster points for different SCS from NR channel raster using different step size, for example, for SCS = 15kHz BW, step size = 1, SCS= 30kHz, step size =2.
By using this method, for carriers with the same SCS but different channel bandwidth, the raster point will be based on the same SCS granularity raster grid. 
The corresponding Nref is also listed in below table. This table is generated by rounding the WiFi channel center frequency to the nearest NREF value on the NR global channel frequency raster for the case of 15 kHz and the nearest even NREF value on the NR global channel frequency raster for the case of 30 kHz. The advantage of this approach, is that the channels are always spaced by an integer number of subcarriers, benefiting single FFT implementations.
As can be seen, the NR-U channel center frequencies are always within ±5 kHz of the WiFi channel center frequencies for the case of 15 kHz and within ±10 kHz for the case of 30 kHz SCS.
Table 1: Nref for NR-U channel raster for 20MHz channel (SCS=15kHz and SCS=30kHz)
	WIFI channel center frequency
	Fn on raster (SCS=15kHz)
	Nref (SCS=15kHz)
	Fn on raster (SCS=30kHz)
	Nref (SCS=30kHz)

	5160
	5160.0000
	744000
	5160.0000
	744000

	5180
	5179.9950
	745333
	5180.0100
	745334

	5200
	5200.0050
	746667
	5199.9900
	746666

	5220
	5220.0000
	748000
	5220.0000
	748000

	5240
	5239.9950
	749333
	5240.0100
	749334

	5260
	5260.0050
	750667
	5259.9900
	750666

	5280
	5280.0000
	752000
	5280.0000
	752000

	5300
	5299.9950
	753333
	5300.0100
	753334

	5320
	5320.0050
	754667
	5319.9900
	754666

	5340
	5340.0000
	756000
	5340.0000
	756000

	5480
	5479.9950
	765333
	5480.0100
	765334

	5500
	5500.0050
	766667
	5499.9900
	766666

	5520
	5520.0000
	768000
	5520.0000
	768000

	5540
	5539.9950
	769333
	5540.0100
	769334

	5560
	5560.0050
	770667
	5559.9900
	770666

	5580
	5580.0000
	772000
	5580.0000
	772000

	5600
	5599.9950
	773333
	5600.0100
	773334

	5620
	5620.0050
	774667
	5619.9900
	774666

	5640
	5640.0000
	776000
	5640.0000
	776000

	5660
	5659.9950
	777333
	5660.0100
	777334

	5680
	5680.0050
	778667
	5679.9900
	778666

	5700
	5700.0000
	780000
	5700.0000
	780000

	5720
	5719.9950
	781333
	5720.0100
	781334

	5745
	5745.0000
	783000
	5745.0000
	783000

	5765
	5764.9950
	784333
	5765.0100
	784334

	5785
	5785.0050
	785667
	5784.9900
	785666

	5805
	5805.0000
	787000
	5805.0000
	787000

	5825
	5824.9950
	788333
	5825.0100
	788334

	5845
	5845.0050
	789667
	5844.9900
	789666

	5865
	5865.0000
	791000
	5865.0000
	791000

	5885
	5884.9950
	792333
	5885.0100
	792334

	5905
	5905.0050
	793667
	5904.9900
	793666


Observation -1: the NR-U channel center frequencies are always within ±5 kHz of the WiFi channel center frequencies for the case of 15 kHz and within ±10 kHz for the case of 30 kHz SCS.

Based on above observations, it can be seen that the 20MHz channel boundary of the NR-U will not be aligned with the WIFI channel and with +/-5kHz offset in Table 1 for 15kHz SCS and +/- 10kHz for 30kHz SCS, as the NR-ARFCN is the center of the channel, the impact on interference to adjacent WIFI system due to the not aligned NR-U channel and WIFI channel need to be understood before we choose NR-ARFCN for 20MHz channel.
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Figure 1: The NR_ARFCN and relation to minimum guard band and its channel boundary
Figure 1 gives the overview on the NR-ARFCN and the relation between its channel boundary and minimum guard band defined in 38.104. The Minimum guard band is calculated using the formula:
Minimum Guard band = BW/2 – 12* N_RB*SCS/2 – SCS/2

The minimum guard band should be kept the same at the left and right side for a NR channel. It can be seen from the picture that there is one SCS more guard band at the upper right side of the channel compared to the lower left side of the channel. This is due to the arrangement of the NR-ARFCN (SCS/2 to the right of the center of the channel) and the calculation of the minimum guard band. 

Observation -2: The is one SCS more frequency unallocated for the right guard band than its left guard band for one NR channel.
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Figure 2: 3 cases where the NR-U ARFCN is either aligned with WIFI (case 1), right shift (case 2) and left shift (case 3) relative to a WIFI channel.

Due to the unsymmetrical arrangement of the guard band of NR channel, the emission interference to the adjacent WIFI channel will be different for cases of whether NR-U centre frequency is chosen to be left or right side of a WIFI centre frequency. As shown in Figure 2, when the NR-U channel boundary is aligned with the WIFI channel in case 1, the emission mask of WIFI and NR-U channel will be start at the same boundary, so the two system performance will benefit best from interference perspective. For the case 2 and case 3, where the NR-ARFCN is not aligned with WIFI channel centre, the emission interference to the adjacent carrier need to understood.
In Case 2 of Figure 2, when the NR-U ARFCN is right shift to 20kHz relative to the WIFI center, it can be seen that the minimum guard band still not cross to the right channel edge of a WIFI channel, meaning the emission level can still be contained within the minimum guard band. Or in other words, the minimum guard band at lower left and upper right of NR-U channel still be contained within a WIFI channel.
In case 3 of Figure 2, when the NR-U ARFCN is left shift to 10kHz relative to the WIFI centre, it can be seen that the minimum guard band will cross to the left channel edge of a WIFI channel, meaning the emission level to the left WIFI channel could be higher compared the case 1 where the NR-U channel ARFCN align with wifi channel.

Observation-3: The minimum guard band at lower left and upper right of NR-U channel still be contained within a WIFI channel if the right frequency shift of the NR-U ARFCN is less than 1 SCS relative to the centre of the WIFI channel.

Observation-4: The minimum guard band at lower left will not be contained within a WIFI channel if there is any left frequency shift of the NR-U ARFCN relative to the centre of the WIFI channel.

Proposal-5: The NR-U ARFCN should be selected with the right frequency shift relative to a WIFI centre frequency but not more than 1 SCS which is configured for NR-U channel.
Table 2: Nref for NR-U channel raster for 20MHz channel with the additional right frequency shift of not more than 1 SCS (SCS=15kHz and SCS=30kHz)
	WIFI channel center frequency
	Fn on raster (SCS=15kHz)
	Nref (SCS=15kHz)
	Fn on raster (SCS=30kHz)
	Nref (SCS=30kHz)

	5160
	5160.0000
	744000
	5160.0000
	744000

	5180
	5180.0100
	745334
	5180.0100
	745334

	5200
	5200.0050
	746667
	5200.0200
	746668

	5220
	5220.0000
	748000
	5220.0000
	748000

	5240
	5240.0100
	749334
	5240.0100
	749334

	5260
	5260.0050
	750667
	5260.0200
	750668

	5280
	5280.0000
	752000
	5280.0000
	752000

	5300
	5300.0100
	753334
	5300.0100
	753334

	5320
	5320.0050
	754667
	5320.0200
	754668

	5340
	5340.0000
	756000
	5340.0000
	756000

	5480
	5480.0100
	765334
	5480.0100
	765334

	5500
	5500.0050
	766667
	5500.0200
	766668

	5520
	5520.0000
	768000
	5520.0000
	768000

	5540
	5540.0100
	769334
	5540.0100
	769334

	5560
	5560.0050
	770667
	5560.0200
	770668

	5580
	5580.0000
	772000
	5580.0000
	772000

	5600
	5600.0100
	773334
	5600.0100
	773334

	5620
	5620.0050
	774667
	5620.0200
	774668

	5640
	5640.0000
	776000
	5640.0000
	776000

	5660
	5660.0100
	777334
	5660.0100
	777334

	5680
	5680.0050
	778667
	5680.0200
	778668

	5700
	5700.0000
	780000
	5700.0000
	780000

	5720
	5720.0100
	781334
	5720.0100
	781334

	5745
	5745.0000
	783000
	5745.0000
	783000

	5765
	5765.0100
	784334
	5765.0100
	784334

	5785
	5785.0050
	785667
	5785.0200
	785668

	5805
	5805.0000
	787000
	5805.0000
	787000

	5825
	5825.0100
	788334
	5825.0100
	788334

	5845
	5845.0050
	789667
	5845.0200
	789668

	5865
	5865.0000
	791000
	5865.0000
	791000

	5885
	5885.0100
	792334
	5885.0100
	792334

	5905
	5905.0050
	793667
	5905.0200
	793668


Proposal-6: Use the channel raster and corresponding Nref in Table 2 for the NR-U channel raster for 20MHz for 5GHz band.
In [1], 20MHz, 40 MHz, 60 MHz, 80 MHz, 100MHz CBW for band n46 should be considered.
In annex, it listed the wifi channel operating the BW 40MHz, 80MHz in 5GHz band with below locations:

40MHz channel:
34 (Fc: 5170MHz); 38 (Fc: 5190MHz); 46 (Fc: 5230MHz); 54 (Fc: 5270MHz); 62(Fc: 5310 MHz); 102 (Fc: 5510MHz); 110 (Fc: 5550MHz);118(Fc: 5590MHz); 126 (Fc: 5630MHz); 134 (Fc: 5670MHz); 142 (Fc: 5710MHz); 151 (Fc: 5755MHz); 159 (Fc: 5795MHz);
And 80MHz channel:
42 (Fc: 5210MHz); 58 (Fc: 5290MHz);106 (Fc: 5530MHz); 122 (Fc: 5610MHz); 138 (Fc: 5690MHz); 155 (Fc: 5775MHz);

However, there is some frequency points not specified for wifi, 40MHz (Fc: 5835MHz, Fc:5875Mhz) and one 80MHz (Fc: 5855MHz), these are also considered in the NR-U specification.
Table 3 and Table 4 list the proposed NR-U channel raster with the same principle as used above to align with wifi as closely as possible and also right shift 1 SCS if the NR-U ARFCN is on the left relative to the center of WIFI channel.
Table 3: Nref for NR-U channel raster for 40MHz channel (SCS=15kHz and SCS=30kHz)
	WIFI channel center frequency
	Fn on raster (SCS=15kHz)
	Nref (SCS=15kHz)
	Fn on raster (SCS=30kHz)
	Nref (SCS=30kHz)

	5170
	5170.0050
	744667
	5170.0200
	744668

	5190
	5190.0000
	746000
	5190.0000
	746000

	5230
	5230.0050
	748667
	5230.0200
	748668

	5270
	5270.0100
	751334
	5270.0100
	751334

	5310
	5310.0000
	754000
	5310.0000
	754000

	5510
	5510.0100
	767334
	5510.0100
	767334

	5550
	5550.0000
	770000
	5550.0000
	770000

	5590
	5590.0050
	772667
	5590.0200
	772668

	5630
	5630.0100
	775334
	5630.0100
	775334

	5670
	5670.0000
	778000
	5670.0000
	778000

	5710
	5710.0050
	780667
	5710.0200
	780668

	5755
	5755.0050
	783667
	5755.0200
	783668

	5795
	5795.0100
	786334
	5795.0100
	786334

	58351
	5835.0000
	789000
	5835.0000
	789000

	58751
	5875.0050
	791667
	5875.0200
	791668

	Note 1: This is not wifi channel


Table 4: Nref for NR-U channel raster for 80MHz channel (SCS=30kHz)
	WIFI channel center frequency
	Fn on raster 
	Nref 

	5210
	5210.0100
	747334

	5290
	5290.0200
	752668

	5530
	5530.0200
	768668

	5610
	5610.0000
	774000

	5690
	5690.0100
	779334

	5775
	5775.0000
	785000

	58551
	5855.0100
	790334

	Note 1: This is not wifi channel


Proposal-7: Use the channel raster and corresponding Nref in Table 3 and Table 4 for the NR-U channel raster for BW of 40MHz and 80MHz for 5GHz band.
For 60MHz and 100MHz channel, there is no WIFI corresponding channel that can be referenced to, however it in LAA, there is some discussion on the CA configuration related to WIFI channel bonding. Below is the excerption 
 “If the maximum frequency separation between the center frequencies of any two of the carriers on which LAA transmissions are performed is > 62 MHz, then on a configured set of carriers with carrier frequencies that are a subset of any of the following sets of EARFCN, downlink transmissions in accordance with Type B multi-carrier access procedure as defined in 4.1.6.2 of TS 37.213 [20] are allowed:

-
for sets of two Scells: n-2, n-1, n, n+1, n+2 | n = {47090, 47290}, {47490, 47690}, {47890, 48090}, {48290, 48490}, {50290, 50490}, {50690, 50890}, {51090, 51290}, {51490, 51690}, {51890, 52090}, {52290, 52490}; {52740, 52940}; {53140, 53340}

-
for sets of four Scells: n-2, n-1, n, n+1, n+2 | n = {47090, 47290, 47490, 47690}, {47890, 48090, 48290, 48490}, {50290, 50490, 50690, 50890}, {51090, 51290, 51490, 51690}, {51890, 52090, 52290, 52490}, {52740, 52940, 53140, 53340}

-
for sets of eight Scells: n-2, n-1, n, n+1, n+2 | n = {47090, 47290, 47490, 47690, 47890, 48090, 48290, 48490}, {50290, 50490, 50690, 50890, 51090, 51290, 51490, 51690}

Additionally, if the maximum frequency separation between the center frequencies of any two of the carriers on which LAA transmissions are performed is ≤ 62 MHz, then the Type B multi-carrier access procedure as defined in 4.1.6.2 of TS 37.213 [20] is allowed without any of the above EARFCN restrictions.
If the maximum frequency separation between the center frequencies of any two of the carriers on which LAA transmissions are performed is > 62 MHz and transmissions are permitted by national regulations, then Type B multi-carrier access procedure is also allowed only within a configured set of carriers that does not include any carrier frequencies that are included in any of the sets of EARFCN above, as defined in Note 3 in Table 5.7.3-1.  EARFCN values that are not included in any of the sets of EARFCN above are as follows: n-2, n-1, n, n+1, n+2 | n = {46890, 48690, 50090, 53540}

For any LAA transmissions, single carrier access procedure as defined in clause 4.1.1 and 4.1.2 of TS 37.213 [20] or Type A multi-carrier access procedure as defined in clause 4.1.6.1 of TS 37.213 [20] are also allowed.”
Though the WB channel is single channel, it still consists of multiple sub-band which is defined as LBT sub-band occupying 20MHz as the same with wifi.  From the interpretation above text in LAA, we believe that there is no channel bonding limitation on the Type A or Type B for 60MHz WB carrier. 
Observation #5: No channel bonding limitation on 60MHz channel.

For the 100MHz channel, as two of LBT sub-band > 62 MHz, it will subject to the channel bonding rule for type B operation.
Observation #6: Channel bonding limitation on 100MHz channel for Type B operation.
Proposal-7: Whether or not channel bonding rule to apply 100MHz but not 60MHz need to decided before the design of the channel raster for 60MHz and 100MHz.

The proposed change for n46 channel raster in BS spec:
	NR Operating band
	ΔFRaster
(kHz) 
	Uplink

Range of NREF

(First – <Step size> – Last)
	Downlink

Range of NREF

(First – <Step size> – Last)

	n46

(Note 1)
	15
	743333 – <1> – 795000
	743333 – <1> – 795000

	
	30
	743334– <2> – 795000
	743334– <2> – 795000

	Note 1:


	For 15kHz ΔFRaster, the following NREF are allowed for operation in Band n46 assuming 20MHz channel bandwidth:
{ 744000, 745334, 746667, 748000, 749334, 750667, 752000, 753334, 754667, 756000, 765334, 766667, 768000, 769334,  774667, 772000, 773334, 774667, 776000, 777334, 778667, 780000, 781334, 783000, 784334, 785667, 787000, 788334, 789667,791000, 792334,793667}.
For 15kHz ΔFRaster, the following NREF are allowed for operation in Band n46 assuming 40MHz channel bandwidth:
{ 744667, 746000, 748667, 751334, 754000, 767334, 770000, 772667, , 775334, , 778000, 780667, 783667, 786334, 789000,791667 }.
For 30kHz ΔFRaster, the following NREF are allowed for operation in Band n46 assuming 20MHz channel bandwidth:
{ 744000,745334,746668, 748000,749334, 750668,752000, 753334, 754668, 756000, 765334, 766668, 768000, 769334,770668, 772000, 773334, 774668,776000, 777334, 778668, 780000, 781334, 783000, 784334, 785668, 787000, 788334, 789668, 791000, 792334, 793668}
For 30kHz ΔFRaster, the following NREF are allowed for operation in Band n46 assuming 40MHz channel bandwidth:
{ 744668, 746000, 748668, 751334,754000, 767334,770000, 772668, 775334, 778000, 780668, 783668, 786334, 789000,791668}
For 30kHz ΔFRaster, the following NREF are allowed for operation in Band n46 assuming 80MHz channel bandwidth:
{ 747334, 752668, 768668, 774000, 779334, 785000, 790334}



3 Conclusions

In this contribution, we have provided our view on channel raster design issue for 5GHz unlicensed band with below observation and proposal:
Proposal -1: Consider the same channel raster design for co-existing and non co-existing with WIFI scenario at R16.
Proposal -2: 15kHz/30kHz SCS support on NR-U 5GHz band should be prioritized.
Proposal-3: For the aggregated component carrier in the intra-band CA configuration, the same SCS should be applied to all CC.

Proposal-4: Down selection of channel raster for one SCS should consider the CA operation without moving the PCC carrier position to simplify the channel raster design.

Observation -1: the NR-U channel center frequencies are always within ±5 kHz of the WiFi channel center frequencies for the case of 15 kHz and within ±10 kHz for the case of 30 kHz SCS.

Observation -2: The is one SCS more frequency unallocated for the right guard band than its left guard band for one NR channel.

Observation-3: The minimum guard band at lower left and upper right of NR-U channel still be contained within a WIFI channel if the right frequency shift of the NR-U ARFCN is less than 1 SCS relative to the centre of the WIFI channel.

Observation-4: The minimum guard band at lower left will not be contained within a WIFI channel if there is any left frequency shift of the NR-U ARFCN relative to the centre of the WIFI channel.

Proposal-5: The NR-U ARFCN should be selected with the right frequency shift relative to a WIFI centre frequency but not more than 1 SCS which is configured for NR-U channel.

Proposal-6: Use the channel raster and corresponding Nref in Table 2 for the NR-U channel raster for 20MHz for 5GHz band.
Proposal-7: Use the channel raster and corresponding Nref in Table 3 and Table 4 for the NR-U channel raster for BW of 40MHz and 80MHz for 5GHz band.
Observation #5: No channel bonding limitation on 60MHz channel.
Observation #6: Channel bonding limitation on 100MHz channel for Type B operation.
Proposal-7: Whether or not channel bonding rule to apply 100MHz but not 60MHz need to be decided before the design of the channel raster for 60MHz and 100MHz.
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F_ARFCN: (Center of subcarrier, center of BW)
F_low:  Resource Block left edge (lowest subcarrier left edge)
F_high: 
Resource Block Right edge (highest subcarrier right edge)
12*NRB*SCS/2
12*NRB*SCS/2
SCS/2
Channel BW
Min BW_GB_Right= Min BW_GB_left=
Bw/2- SCS/2- 12*NRB*SCS/2
BW/2
BW/2
Min BW_GB_left=
Bw/2- 12*NRB*SCS/2 – SCS/2
SCS
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Case 2: NR-U ARFCN right shift of 20kHz relative to the WIFI center
Case 3: NR-U ARFCN Left shift of 10kHz relative to the WIFI center
The emission to adjacent  WIFI channel can be contained with symmetrical guard band
Potential more emission to adjacent  WIFI channel as emission is not contained with symmetrical guard band anymore
Case 1: NR-U center frequency aligned with the WIFI center



96
5480
5470
100
5490
102
5500
5510
5520
104
106
5530
5540
5550
5560
5570
108
110
112
5580
5590
5600
5610
5620
5630
5640
114
116
118
120
122
124
126
128
5650



132
5660
5650
136
5670
138
5680
5690
5700
140
142
5710
5720
5735
5745
5755
144
151
149
5765
5775
5785
5795
5805
5815
5825
155
153
157
159
161
165
169
5835
134
5730
5845
5855
5865
5875
173



32
5150
5170
5160
34
36
5180
38
5190
5200
5210
40
42
5220
5230
5240
5250
5260
44
46
48
5270
5280
5290
5300
5310
5320
5330
50
52
54
56
58
60
62
64
68
5340
5350



