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1	Introduction 
3GPP Rel-16 NR-U WI [1] specified how the NR technology can be used on the unlicensed spectrum thus offering more resources in frequency bands, such as 5GHz and 6GHz.  While 5GHz is a well-known band for the unlicensed operation, 6GHz is a relative new band usage of which has been approved recently in different regulatory regions. Since not all the countries and regions were addressed during the corresponding Rel-16 and Rel-17 WI [2], RAN#96 meeting approved a new WI [3] with the main motivation of enabling LPI and VLP in countries not covered by previous efforts. In addition to providing support for the LPI and VLP modes, the WI introduced another objective to enable first 20MHz chunk of spectrum for bands n96 and n102. The matter is that while both bands n96 and n102 starts at 5925MHz, there are actually no channel raster points covering 5925-5945MHz range.
In this discussion paper we present our initial considerations on adding support for the first 20MHz with associated problems and challenges.  

2	5925-5945MHz for bands n96 and n102
3GPP bands n96 and n102 are the two bands defined for the shared spectrum access in the whole and lower part of the 6GHz band. Referring to an excerpt from TS 38.101-1, both bands start at 5925MHz and the only difference between them is the upper edge and the geographical areas where they can be used. However, even though both bands start at 5925MHz, there are no corresponding channel raster points that would allow utilising first 20MHz chunk of spectrum, i.e. 5925-5945MHz. 
Table 2-1: Band n96 and n102 ranges.
	n9614
	5925 MHz – 7125 MHz
	5925 MHz – 7125 MHz
	TDD13

	n9715
	2300 MHz – 2400 MHz
	N/A
	SUL

	n9815
	1880 MHz – 1920 MHz
	N/A
	SUL

	n9916
	1626.5 MHz – 1660.5 MHz
	N/A
	SUL

	n100
	874.4 MHz – 880 MHz
	919.4 MHz – 925 MHz
	FDD

	n101
	1900 MHz – 1910 MHz
	1900 MHz – 1910 MHz
	TDD

	n10214
	5925 MHz – 6425 MHz
	5925 MHz – 6425 MHz
	TDD13


 
In principle there are no obstacles to define additional channel raster points so that first 20MHz can be used for 20MHz (and larger) NR-U channels. However, one of the major concerns is that, as discussed in Rel-16 and Rel-17, some countries have quite strict out-of-band emission requirements. Referring to the summary of regulatory requirements in Annex A, there are countries such as EU/CEPT, South Korea and US that define quite strict out-of-band requirements, which in turn results in quite larger A-MPR back-off values.  Referring to some preliminary A-MPR results captured for the PC5 VLP mode in South Korea (see sub-clause 6.1.1.2.2 in TR 38.849), the UL channel residing right at the edge of the band might require approximately 3dB higher back-off comparing to the centre channel. And the same phenomena is observed for the edge and centre channel A-MPR values simulated for EU/CEPT. Based on that it is somewhat questionable whether there is any benefit in configuring the UL channel at the edge of the band in a situation when the unlicensed band offers plenty of opportunities for other locations. At the same time, the edge channel still can be used for the DL operation because it is usually the case that the base station transmitter can ensure much better protection of neighbouring bands. In other words, the edge channel can always be used as a secondary cell in the multi-carrier configuration for the UE. Thus, it is possible to consider following options:
a)	No changes. With this option we do not introduce any changes, i.e. it will be impossible to use first 20MHz.
b)	Enable only DL operation. With this option we define the corresponding channel raster points but keep them restricted only to the DL operation. The benefit of this approach is that RAN WG4 will not have to simulate A-MPR values for the edge channels, which for some countries will have larger back-off values and as a result will not be used by the network for the UL operation.
c)	Enable both DL and UL operation (for all countries). With this option both DL and UL operation will be allowed for the first 20MHz. However, RAN WG4 will have to simulate A-MPR values for all edge channel cases for all the existing and potentially new NS values. That will include the SP, LPI and VLP modes and PC5 and PC3 power classes. 
d)	Enable both DL and UL operation (only for certain countries). With this option both DL and UL operation will be allowed only for those countries which do not have any out-of-band emission requirements and/or when they do not impact back-off values. Referring to Annex A, this option could be considered for countries, such as Australia, Saudi Arabia, Morocco, etc. The downside of this approach is that it is not entirely clear how the corresponding restrictions can be ensured in the 3GPP specifications.
Based on the presented considerations we suggest adopting option b) as a starting point, i.e. enable first 20MHz only for DL channels for all countries. Other options can be considered later if there is a common understanding that enabling UL transmission on first 20MHz is indeed justified by the amount of technical work needed to run all the A-MPR simulations.
[bookmark: _Toc109996216][bookmark: _Toc110013128][bookmark: _Toc110014380]Proposal 1a:	As a baseline, enable first 20MHz for band n96 and n102 only for NR-U DL channels.
[bookmark: _Toc110013129][bookmark: _Toc110014381]Proposal 1b:	First 20MHz can be considered for NR-U UL channels later (depending on the progress of the technical work). 
As a related question, it should be also discussed starting from which release we can enable first 20MHz for NR-U UEs. The safest option is to add this change starting from Rel-18. That will mean that NR-U deployments will be able to configure the corresponding channel only to Rel-18 UEs. However, if RAN WG4 can assume that there are no commercial NR-U devices, then the corresponding enhancements can be also applied to earlier releases.
[bookmark: _Toc110013130][bookmark: _Toc110014382]Proposal 2:	To be discussed further whether this enhancement applies only to Rel-18 UEs or earlier releases.




3	Conclusions
In this contribution we have presented summary of the regulatory requirements of the 6GHz band LPI and VLP modes for the countries that were not address by previous WIs.  Based on the presented considerations existing band n96 and n102 can be re-used to support the LPI and VLP mode. However, new NS flags are needed for the aforementioned 3GPP bands because there are several countries that have quite different regulatory requirements (the associated A-MPR values can be found in [4]).  Finally, we suggest sending the LS to RAN WG2 to extend the range of NS values.
Proposal 1a:	As a baseline, enable first 20MHz for band n96 and n102 only for NR-U DL channels.
Proposal 1b:	First 20MHz can be considered for NR-U UL channels later (depending on the progress of the technical work).
Proposal 2:	To be discussed further whether this enhancement applies only to Rel-18 UEs or earlier releases.
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Annex A: Summary of the regulatory requirements
	Region
	Country
	Permissible operation
(Note 1)
	Frequency range
	Maximum mean EIRP for in-band emissions
	Maximum mean EIRP density for in-band emissions
	Maximum mean EIRP density for out-of-band emissions

	Region 1
	EU/CEPT
	LPI (see 4.1.1)
	5945 – 6425MHz
	23dBm
	10dBm/MHz
	-22 dBm/MHz 
(below 5935MHz)

	
	
	VLP (see 4.1.1)
	
	14dBm
	1dBm/MHz
10dBm/MHz (for the narrowband usage)
	-45 dBm/MHz
(below 5935MHz); 

	
	
	
	
	
	
	

	
	UK
	LPI (see 4.1.3)
	5925 – 6425MHz
	24dBm
	11dBm/MHz
	In accordance with directive 2014/53/EC

	
	
	VLP (see 4.1.3)
	
	14dBm
	
	

	
	
	
	
	
	
	

	
	UAE
	LPI (see 4.1.5)
	5925 – 6425MHz
	24 dBm
	
	

	
	
	
	
	
	
	

	
	Morocco
	LPI (see 4.1.7)
	5925 – 6425MHz
	23 dBm
	
	

	
	
	VLP (see 4.1.7)
	
	14 dBm
	
	

	
	
	
	
	
	
	

	
	Saudi Arabia
	LPI (see 4.1.4)
	5925 – 7125MHz
	30dBm (AP)
24dBm (CL)
	10dBm/MHz
	

	
	
	
	
	
	
	

	Region 2
	US
	SP (see 4.2.1)
	5925 – 6425MHz
6525 – 6875MHz
	36dBm (AP)
30dBm (CL)
	23dBm/MHz (AP)
17dBm/MHz (CL)
	-27 dBm/MHz
(outside operational range)

	
	
	LPI (see 4.2.1)
	5925 – 7125MHz
	30dBm (AP)
24dBm (CL)
	5 dBm/MHz (AP)
-1 dBm/MHz (CL)
	

	
	
	
	
	
	
	

	
	Canada
	SP (see 4.2.2)
	5925-6875 MHz
	36dBm
	23dBm/MHz
	

	
	
	LPI (see 4.2.2)
	5925-7125 MHz
	30dBm
	5 dBm/MHz
	

	
	
	VLP (see 4.2.2)
	
	14dBm
	-8dBm/MHz
	

	
	
	
	
	
	
	

	
	Brazil
	LPI (see 4.2.3)
	5925 – 7125MHz
	30dBm (AP)
24dBm (CL)
	5dBm/MHz (AP)
-1dBm/MHz (CL)
	-27 dBm/MHz (outside operational range)

	
	
	VLP (see 4.2.3)
	
	17 dBm
	-5 dBm/MHz
	

	
	
	
	
	
	
	

	
	Peru
	LPI (see 4.2.4)
	5925 – 7125MHz
	30dBm (AP)
24dBm (CL)
	5dBm/MHz (AP)
-1dBm/MHz (CL)
	

	
	
	
	
	
	
	

	
	Chile
	LPI (see 4.2.5)
	5925 – 7125MHz
	30dBm (AP)
24dBm (CL)
	5dBm/MHz (AP)
-1dBm/MHz (CL)
	

	
	
	VLP (4.2.5)
	
	17 dBm
	
	

	
	
	
	
	
	
	

	
	Costa Rica
	LPI (see 4.2.8)
	5925 – 7125MHz
	30dBm (AP)
24dBm (CL)
	
	

	
	
	VLP (see 4.2.8)
	
	14dBm 
	
	

	
	
	
	
	
	
	

	
	Colombia
	LPI (see 4.2.9)
	5925 – 7125MHz
	30dBm (AP)
24dBm (CL)
	5dBm/MHz (AP)
-1dBm/MHz (CL)
	-27 dBm/MHz (outside operational range)

	
	
	
	
	
	
	

	Region 3
	South Korea
	LPI (see 4.3.2)
	5925 – 7125MHz
	24dBm
	2dBm/MHz
	-27 dBm/MHz (outside operational range)

	
	
	VLP (see 4.3.2)
	5925 – 6425MHz
	14dBm
	1dBm/MHz
	-34 dBm/MHz (outside operational range of the VLP mode)

	
	
	
	
	
	
	

	
	Hong Kong
	LPI (see 4.3.3)
	5925 – 6425MHz
	23dBm
	10dBm/MHz
	In accordance with ETSI EN 303 687

	
	
	VLP (see 4.3.3)
	
	14dBm
	1dBm/MHz
	

	
	
	
	
	
	
	

	
	Australia
	LPI (see 4.3.4)
	5925 – 6425MHz
	24dBm
	11dBm/MHz
	

	
	
	VLP (see 4.3.4)
	
	14dBm
	1dBm/MHz
	



Apple Inc.
Apple Inc.
