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Background
The SI on NR 52.6 – 71 GHz was completed in the last RAN4#98-e, As a part of the study item, feasible numerologies and channel bandwidths were discussed which were captured in TR 38.808. However, the outcome of the SI was not final rather intermediate as RAN4 still needs to further narrow down minimum and maximum channel bandwidths as well as other channel bandwidths between them.
In this paper, we present our view on system parameters including numerologies, channel bandwidths, and channel raster.
Discussion
Numerologies and channel bandwidths
In TR 38.808 captured the following table 1 as the outcome of the SI on NR 52.6 – 71 GHz.

	Subcarrier spacing [kHz]
	Minimum bandwidths [MHz] 
	Maximum bandwidths [MHz] 

	120
	50, 400 (Note)
	400 

	480
	200 
	1600

	960
	400, 2160 (Note)
	1600, 2000, 2160, 3200 (Note)

	Note: for the cases where multiple values are listed as candidates, there is no direct linking among min and max values in this table. 


Table 1. Minimum and maximum channel bandwidths for supported numerologies (Table 4.2.7-1 in TR 38.808)


There was further update from RAN1 [2] on min/max channel bandwidths which are not fully aligned with RAN4 SI outcome. Note that 50 MHz with 120 kHz SCS was removed by RAN1 due to the concern of CORESET bandwidth. The table 2 summarizes the LS
 
	Subcarrier spacing [kHz]
	Minimum bandwidths [MHz] 
	Maximum bandwidths [MHz] 

	120
	Option 1: 100
Option 2: 200
Option 3: 400
	400 

	480
	Option 1: 200
Option 2: 400 
	1600

	960
	Option 1: 400
Option 2: 800
Option 3: 2000 or 2160
	2000, 2160


Table 2. Summary of options in RAN1 LS [2]

From the latest regulatory status, it is highly likely that maximum spectrum span for mobile service seems to be 14 GHz, i.e., 57 GHz – 71 GHz. Considering the such a wide frequency range, it is not desirable to introduce a small channel bandwidth. As an example, 100 MHz channel bandwidth means at least 140 channel entries and it would take longer time and more power consumption during initial access.
Observation #1: It is desirable not to introduce a small channel bandwith in such a wide spectrum range.

 To maximal utiliation of the wide spectrum range, it is desirable to support a very larger channel bandwidth. However, it is also important to keep the 3GPP channel bandwidth principle from FR2 which is multiple of 100 MHz. Therfore, our preference is define 2000 MHz as the maximum channel bandwith with 960 kHz SCS.

The following table 3 shows our proposal on numerologies and channel bandwidths.
	 Subcarrier spacing [kHz]
	Minimum bandwidths [MHz] 
	Other bandwidths between min. and max. CBW
	Maximum bandwidths [MHz] 

	120
	400 
	N.A.
	400 

	480
	400
	400, 800, 1200, 1600
	1600

	960
	2000
	N.A.
	2000


Table 3. Summary of proposed numerologies and channel bandwidths

Proposal #1: RAN4 agrees on the table 3 as the supported channel bandwidths.

Channelization
Given the band plan is not agreed yet and RAN4 also needs to decide all supported channel bandwidths, we think it is more beneficial RAN4 to focus on how to channelize and decide the pricipal for choosing channel raster. 
Considering the existing IEEE 802.11ad/ay channels in 60 GHz, there might be two options largely:
· Option 1: Try to align NR channels with 802.11ad/ay channels so that all smaller NR channel bandwidths are contained within a 11ad/ay channel and figure 1describes the case.
· Option 2: Channelize NR independent from 11ad/ay and figure 2 describes the case.
In figure 1, all smaller channel bandwidths are contained within 2.16 GHz channel bandwidth whcih is aligned with IEEE 802.11ad/ay channel. For those adjacent smaller channel bandwidths beling to different 802.11ad/ay channels, there is unused spectrum, i.e., there is 160 MHz gap between two adjacent 2000 MHz channel bandwidths: one is aligned with blue 2160 MHz channel and other other is aligned with green 2160 MHz channel.
In summary, option 1 provides better co-existence performance than option 2. However, there would be significant amount of unused spectrum in option 1 compared to option 2.
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Figure 1. An example of option 1 where NR channelization aligned with IEEE 802.11ad/ay channel  (supported channel bandwidths are only for example purpose)
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Figure 2. An example of option 2 where NR channelization not aligned with IEEE 802.11ad/ay channels (supported channel bandwidths are only for example purpose)

While RAN4 is focusing on band plan and supported channel bandwidths, we think it is worthwhile to decide whether channel raster is supposed to be non-overlapped, i.e., Rel-16 NR-U, or overlapped, i.e., Rel-15 NR system.

Observation #2: NR channelization aligned with IEEE  802.11ad/ay provides better co-existence performance but there might be significant amount of unused spectrum.
Observation #3: NR channelization not aligned with IEEE 802.11ad/ay provide maximal spectrum usage but it would sacrafice co-exsistence performance.
Proposal #2: RAN4 agrees on NR channelization whether NR should be aligned with IEEE 802.11ad/ay channels or not in this meeting.
Proposal #3: RAN4 agrees whether channel raster is supposed to be non-overlapping like in Rel-16 NR-U, or overlapping like in Rel-15 NR system, in this meeting.

Spectrum Utilization
During the SI, RAN1 and RAN4 made the agreements on maximum FFT size (4096) and maximum PRB number per carrier (275), which are the same as FR2.
Considering one of design philosphy of NR system for 60 GHz which is trying to reuse FR2 design, we think it is reasonble to keep the same spectrum utilization unless there is technical justification.
Proposal #4: RAN4 agrees on FR2 spectrum utilization as basline and further evaluate maximum PRB according to subcarrier spacing and supported channel bandwidths.
Summary
Numerologies and channel bandwidths
Observation #1: It is desirable not to introduce a small channel bandwith in such a wide spectrum range.
Proposal #1: RAN4 agrees on the table 3 as the supported channel bandwidths.

Channelization
Observation #2: NR channelization aligned with IEEE  802.11ad/ay provides better co-existence performance but there might be significant amount of unused spectrum.
Observation #3: NR channelization not aligned with IEEE 802.11ad/ay provide maximal spectrum usage but it would sacrafice co-exsistence performance.
Proposal #2: RAN4 agrees on NR channelization whether NR should be aligned with IEEE 802.11ad/ay channels or not in this meeting.
Proposal #3: RAN4 agrees whether channel raster is supposed to be non-overlapping like in Rel-16 NR-U, or overlapping like in Rel-15 NR system, in this meeting.

Spectrum Utilization
Proposal #4: RAN4 agrees on FR2 spectrum utilization as basline and further evaluate maximum PRB according to subcarrier spacing and supported channel bandwidths.
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