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Introduction
For Maximum channel bandwidth supported by 960 kHz SCS, it is still pending on RAN4 further discussion with below options:
	· 2000MHz for both licensed and unlicensed operations
· 2160MHz as the max. bandwidth, also 2000MHz will be specified as a channel bandwidth, both licensed and unlicensed   operations
· 2160MHz for unlicensed operation and 2000MHz for licensed operation
Make a decision for unlicensed operation and FFS for licensed operation


This contribution elaborates our understanding regarding this issue and provides proposals on this topic.  
Discussion   
Among the options listed for further discussion, it should be emphasised that RAN4 agreed to define a [60-71] GHz licensed band “based on which the system parameters discussion can proceed with an aim to harmonize for both licensed and unlicensed bands.”[1] Hence it is suggested to align maximum channel bandwidth design for unlicensed and unlicensed operation as much as possible. This is something RAN4 already agreed taking into account operator request in Apr meeting. 
Proposal 1: it is suggested to align maximum channel bandwidth design for unlicensed and unlicensed operation as much as possible.
Even if the feature and scenario to be supported by unlicensed and licensed operation may be diverged, the harmonization on both operation especially on system design will allow implementation complexity limitation in practice for commercialization for overlapping frequency spectrum. Furthermore, it would be more design and cost efficient to leverage existing NR MMW implementation for above 60GHz operation. Hence the design commonality with existing NR implementation is preferred, considering Rel-17 is just middle enhancement version based on Rel-15 5g rather than a totally new generation.
In addition, for current FR2 specification the minimum channel bandwidth is defined as 50MHz. And the channel bandwidth larger than minimum one is defined as integer multiple of the granularity. This is the same to NR FR1 and LTE system mechanism, which also facilitates the intra-band contiguous carrier aggregation. As confirmed in [1], minimum channel bandwidth and maximum channel bandwidth are agreed as table below. It would be even more complexity if maximum channel bandwidth to be defined does not comply with integer multiple of the granularity with minimum channel bandwidth.
Table 1: RAN4 agreement on channel bandwidth
	SCS(kHz)
	120
	480
	960

	Min CHBW(MHz)
	100
	400
	400

	Max CHBW(MHz)
	400
	1600
	TBD


Proposal 2: Design commonality with exiting NR specification and implementation should be considered to determine the maximum channel bandwidth@960kHz SCS. 
Based on above discussion, it seems 2.16GHz should be ruled out as candidate. However, from the proponent’s side, there are continuing comments and/or argument that 2.16GHz should be defined as maximum channel bandwidth for 960 kHz SCS to make NR 60GHz frequency range unlicensed operation be able to be compatible and co-existence with 60GHz WIFI system. While during last meeting discussion there is also comment pointed that the regulation is not completed for neither licensed nor unlicensed operation in 52.6-71GHz. obviously there is no licensed deployment yet since there is no regulation ready for this spectrum range. It would be easy to check the status in each country/region/area in [2], in which even though it may not be latest information, it is not supposed any significant update due to impact of the Covid-19. In following table the relative regulatory body status is summarized for unlicensed operation on 57-71GHz range in each region:
Table 2: Regulation for unlicensed within 57-71GHz for each area 
	Country/region/area
	maximum occupied bandwidth
	Others(Spectrum access and mitigation requirement)

	EU
(57-66GHz)
	Not specified
	Adequate spectrum sharing mechanism (e.g. Listen-before-Talk, Detect-And-Avoid) shall be implemented by the equipment

	US
(57-71GHz) 
	No specified requirements.
	No requirements.

	China
(59-64GHz)
	Not specified
	No requirement

	Japan
(57 – 66GHz)
	Occupied BW shall be below 9GH
	The carrier sensing functionality is required for transmission power above 10dBm.

	Korea
(57 – 66GHz)
	Occupied BW shall be within the range of 57-66 GHz
	No requirement.
For equipment with more than 27dBm EIRP operating in 57-58GHz, the following instruction shall be indicated in user the instruction manual. “User who would like to use this equipment within 300 m from Astronomical antenna have to obtain consent from astronomical observatory”

	Singapore
(57-66GHz)
	Not specified
	No requirement



Observation 1: No regulation body provide any definition on maximum channel bandwidth or channelization in 2.16GHz order.
Observation 2: LBT is requested or mentioned only in EU and Japan regulation (conditionally). 

Even though it’s not sure even for unlicensed one whether there is widely operation in commercialized world. We still could continue discuss that whether co-existence issue exist based on the assumption there is 60GHz WIFI deployed somewhere which is still questionable. It should be emphasized that there is no agreement in RAN4 whether co-existence evaluation needed in this WI phase to check ACLR and ACS value. But if co-existence needed to be considered, the one of the main motivation should be to understand how a network with MMW Wi-Fi + MMW NRU performs compared to a MMW Wi-Fi + MMW Wi-Fi scenarios from adjacent channel interference point of view. In LTE LAA and sub6G NRU the channel is fixed for each candidate bandwidth to ensure co-existence by successful LBT according to applied channel grid. However, in MMW WIFI only IEEE provides recommendation on channel of 2.16GHz. Furthermore, as example shown in figure below from IEEE, different compared with below 6GHz NRU, the cross channel already exists and is allowed in 60GHz WIFI. That means a MMW NRU operation with different channel bandwidth not on the grid of MMW WIFI channel should play similar role as MMW WIFI in interference point of view to WIFI on the other channel. Furthermore, the spectrum sharing scheme such as LBT is still not clear, which is not the same as sub6GHz unlicensed operation as well. 
Observation 3: even according to IEEE recommendation, there is no need to align channelization for co-existence purpose. 
Furthermore from co-existence point of view the PSD with smaller channel bandwidth would be trickier compared to maximum channel bandwidth case. Hence the co-existence should not be considered for maximum channel bandwidth discussion. 
Observation 4: The conclusion is that no special co-existence needs to be considered for maximum channel bandwidth case

[image: ]
Compatibility with existing 60GHz WIFI is the other consideration to enable 2.16GHz. However, as pointed in previous discussion the comparison should be between 2GHz and 2.16GHz themselves. The key point should be regarding the peak date rate can be achieved by certain bandwidth, which should be determined together with SU discussion. If the 2.16GHz is suggested with smaller SU, that would be equivalent to 2GHz bandwidth with similar SU defined in existing FR2 channel bandwidth. 
Observation 5: SU@maximum channel bandwidth should be the key point to be considered for compatibility rather than bandwidth itself. 
Conclusion    
This contribution provides background and discussion regarding maximum channel bandwidth to be supported for 960kHz SCS. And we have below observations and proposals. 
Proposal 1: it is suggested to align maximum channel bandwidth design for unlicensed and unlicensed operation as much as possible.
Proposal 2: Design commonality with exiting NR specification and implementation should be considered to determine the maximum channel bandwidth@960kHz SCS.
Observation 1: No regulation body provide any definition on channel bandwidth or channelization.
Observation 2: LBT is requested only mentioned in EU and Japan regulation. 
Observation 3: even according to IEEE recommendation, there is no need to align channelization for co-existence purpose. 
Observation 4: The conclusion is that no special co-existence needs to be considered for maximum channel bandwidth case
Observation 5: SU@maximum channel bandwidth should be the key point to be considered for compatibility rather than bandwidth itself. 

Based on paper discussion our suggestion on the maximum channel bandwidth is as below:
Proposal 3: it’s suggested to agree 2GHz as maximum channel bandwidth supported by 960 kHz SCS. 
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