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Introduction
During the past several meetings since RAN4 #100e the issue of 100MHz channels for NR-U in n46 has been discussed.  Several companies have made different proposals with for adding channels to n46 for NR-U with no compromise yet reached.  In this paper, we look at the some of the previous proposals and look for a compromise solution.
Discussion
Background
Two issues that have been discussed in many of the proposals for 100MHz channelization of n46 for NR-U are:
· Limiting the number of 100MHz NR-U channels that overlap 160MHz Wi-Fi channels
· Limiting the number of 100MHz NR-U channels that overlap 80MHz Wi-Fi channels
Below we provide a short summary of previous discussions since RAN4 #100-e:
RAN4 #100-e (August 2021)
· The following options for n46 were identified in WF [1]
· Option 1 (Charter, CableLabs, HPE, Apple, Broadcom, Comcast)
· One 100MHz NR-U should only overlap one 80 MHz Wi-Fi channel for n46.
· Option 2 (Skyworks, Qualcomm, Nokia, Huawei, ZTE)
· One 100MHz NR-U should not overlap two 160 MHz Wi-Fi channels for n46 and n96.
· Consider only four 100 MHz per 160MHz Wi-Fi channel for n46 and n96.
· Option 3 (Intel)
· Define different channel rasters for 1) environments where the absence of other technologies is guarantee; and 2) environments with presence of other technologies
· Define channel raster locations to allow for greater flexibility for NR-U (e.g. based on option 2) and add specification text that would state that certain raster locations are only for use in environments, where the absence of other technologies is guaranteed (e.g., by level of regulations, private premises policies). It would be the responsibility of the network owner to ensure that this requirement is respected.
· For environments “where the absence of other technologies is guaranteed” use Option 2 or more flexible channel raster (e.g., 20 MHz grid)
· For environments “with presence of other technologies” use modified Option 2 with two 100 MHz per 160MHz Wi-Fi channel
· Option 1 was proposed in [2] and aims to disallow any overlap of 100MHz channels with Wi-Fi 80MHz channels and limit the band to four channels.  
· Option 2 was proposed in [3] and aims to reach compromise while limiting the impact to Wi-Fi.  Several options for limiting the number of 100MHz NR-U channels overlapping 160MHz Wi-fi channels were considered in [3].  This analysis showed four 100MHz NR-U channels per 160MHz Wi-Fi to be fair, but ultimately proposed to limit the number of 100MHz NR-U channels to two per 160MHz Wi-Fi channel.

RAN4 #101-e (November 2021)
· The following options for n46 were captured in WF [4]

	Nominal channel freq (MHz)
	Charter, CableLabs, HPE, Comcast
	Qualcomm
	Huawei
	Skyworks

	5200
	Y
	Y
	Y
	(DL only)
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	Y
	
	Y

	5240
	
	Y
	
	

	5260
	
	Y
	
	

	5280
	
	Y
	
	

	5300
	Y
	Y
	Y
	(DL only)

	5520
	Y
	Y
	Y
	(DL only)

	5540
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	Y
	Y

	5560
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	5580
	
	Y
	Y
	

	5600
	
	Y
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	Y
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	Y
	Y
	

	5660
	
	Y
	Y
	

	5680
	
	Y
	Y
	

	5785
	
	Y
	Y
	Y

	5805
	
	Y
	
	

	5825
	
	Y
	
	

	5845
	
	Y
	
	

	5865
	Y
	Y
	Y
	(DL only)



· In [5] it was proposed to use 12 channels within the n46 band that would not have issue for type A multi LBT sub-band access.  One 100MHz NR-U should not overlap two 160 MHz Wi-Fi channels for n46 and n96.  
RAN4 #101-bis-e (January 2022)
· No further decisions were made in RAN4 #101bis-e and proposals in [8] re-iterates the proposal to use 4 x 100MHz channels

Views on possible solutions
First of all, we would like to note that 3GPP has defined two modes of operation in terms of co-existence with Wi-Fi - one where NR-U/LAA coexist with Wi-Fi, and one where the network ensures that Wi-Fi or other incumbent is absent, and this is indicated to a UE via a parameter called absenceOfAnyOtherTechnology-r16. Also, NR-U supports FBE mode with semi-static channel occupancy and in accordance with RAN1 specifications it is intended for environments where the absence of other technologies is guaranteed (e.g., by level of regulations, private premises policies). Therefore, we think that two types of deployment scenarios are possible and channel raster design should take this into account. Overall, we think that different channel rasters can apply for environments with the presence of other technologies and environments where the absence of other technologies is guaranteed. The RAN4 specifications can be updated such that they would state that certain raster locations are only for use in environments where the absence of other technologies is guaranteed (e.g., by level of regulations, private premises policies). It would be the responsibility of the (public or non-public) network owner to ensure that this requirement is respected

Scenario #1: Environments where the absence of other technologies is guaranteed
In our understanding, in such scenarios no technical issues are expected for NR-U to use 100 MHz CBW with a flexible raster (e.g. {5200, 5220, 5240, 5260, 5280, 5300, 5520, 5540, 5560, 5580, 5600, 5620, 5640, 5660, 5680, 5785, 5805, 5825, 5845, 5865})

Scenario #2: 3GPP/WiFi coexistence scenarios
For such scenario a certain level of fair co-existence with Wi-Fi should be considered. The major disadvantage of limiting n46 channelization to only four 100MHz channels is poor utilization of the open spectrum. The proposed channels for this proposal can be seen in the light blue channels in Figure 1.  The stated reason for this restriction is to accommodate LBT procedures. The trade-off or downside to this proposal is that this plan would leave a large block of un-utilized spectrum of 245MHz for NR-U with 100MHz CBW. The under-utilized spectrum is shown in yellow in the figure below.   In fact, limiting to four channels only utilizes 61% of the open spectrum and limits applicability of 100MHz CBW in n46.
Observation 1: Limiting 100MHz channelization to four channels only results in utilization of 61% of the open spectrum.
In [8] there are also several references to the four-channel view being the only “fair” solution.  However, allowing 61% utilization to NR-U while Wi-Fi occupies the entire band doesn’t seem to fall under a clear definition of “fair”.  Another issue that has also been raised in discussion, is that the Wi-Fi solutions utilizing 160MHz channels do overlap more than one 80MHz channel, so it would seem reasonable that NR-U 100MHz channels be allow the same – overlap of up to two 80MHz channels.
As a means to a compromise, we propose a six-channel solution that meets the following:  100MHz NR-U overlapping no more than two 80MHz Wi-Fi channels, and no more than two 160MHz Wi-Fi channels.  Figure 1 shows the proposed compromise solution in green.  The proposed solution utilizes 88% of the n46 spectrum and is a compromise from previous proposals that would have achieved 97.7% of the n46 spectrum.
[image: ]
Figure 1 – The n46 band with proposed 100MHz channel locations.  (Light blue) shows the four-band proposal resulting in 245MHz of un-utilized spectrum, (Green) shows the six-band proposal.

In summary we would like to make the following proposal:
Proposal #1: Differentiate channel raster for environments with presence of other technologies and environments where the absence of other technologies is guaranteed 
· Add specification text that would state that certain raster locations are only for use in environments where the absence of other technologies is guaranteed (e.g., by level of regulations, private premises policies). It would be the responsibility of the (public or non-public) network owner to ensure that this requirement is respected
· Proposal #1A: For environments “where the absence of other technologies is guaranteed” use a flexible channel raster {5200, 5220, 5240, 5260, 5280, 5300, 5520, 5540, 5560, 5580, 5600, 5620, 5640, 5660, 5680, 5785, 5805, 5825, 5845, 5865}. 
· Proposal #1B: For environments “with presence of other technologies” use six-channel solution with {5200, 5300, 5520, 5680, 5785, 5865} raster locations

Conclusions
In summary we make the following proposals and observations:
Observation 1: Limiting 100MHz channelization to four channels only results in utilization of 61% of the open spectrum.
Proposal #1: Differentiate channel raster for environments with presence of other technologies and environments where the absence of other technologies is guaranteed 
· Add specification text that would state that certain raster locations are only for use in environments where the absence of other technologies is guaranteed (e.g., by level of regulations, private premises policies). It would be the responsibility of the (public or non-public) network owner to ensure that this requirement is respected
· Proposal #1A: For environments “where the absence of other technologies is guaranteed” use a flexible channel raster {5200, 5220, 5240, 5260, 5280, 5300, 5520, 5540, 5560, 5580, 5600, 5620, 5640, 5660, 5680, 5785, 5805, 5825, 5845, 5865}
· Proposal #1B: For environments “with presence of other technologies” use six-channel solution with {5200, 5300, 5520, 5680, 5785, 5865} raster locations
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