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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.
During the previous RAN WG4 meetings we provided overview of the 6GHz regulatory rules for the LPI and VLP modes identifying which existing NS values can be reused and which new NS values are still needed. After the TSG RAN#99 meeting another regulatory updated was submitted for TR 37.890 covering new countries, such as Russian Federation. Thus, in this discussion paper we present our further considerations on which NS values we need to support new countries.  

2	Overview of the 6GHz regulatory rules
As mentioned in the Introduction part, there was a regulatory status update submitted to the latest TSG RAN meeting containing new countries. Here we provide a more detailed overview of new requirements with a summary of which NS flags can be re-used. 
-	Russian Federation. This country allows both LPI and VLP modes in 5925-6425MHz frequency range, with the maximum Tx power of 23dBm and 14dBm; and the PSD restrictions are 10dBm/MHz and 1dBm/MHz. 

Russian Federation regulatory rules are generally aligned with the EU/CEPT parameters, but there are no out-of-band emission requirements. In that sense Russian Federation rules are same as for e.g. Kenya.
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Based on the presented considerations, an updated summary of NS values is presented in the Table 2-1 below, where the highlighted parts are new countries and NS values. Same changes are also captured in draft CR for TR 38.849 [4].
Table 2-1: Updated NS values for PC5.
	Country
	Mode

	
	SP
	LPI
	VLP

	Region 1

	EU/CEPT
	N/A
	NS_58
	[NS_y1]

	UK
	N/A
	NS_01
	[NS_y2]

	Morocco
	N/A
	NS_01
	[NS_y2]

	UAE
	N/A
	NS_01
	N/A

	Saudi Arabia
	N/A
	NS_01
	N/A

	Kenya
	N/A
	NS_01
	[NS_y5]

	Qatar
	N/A
	NS_01
	[NS_y2]

	Jordan
	N/A
	NS_01
	[NS_y2]

	Russian Federation
	N/A
	NS_01
	[NS_y5]

	Region 2

	US
	NS_54
	NS_53
	N/A

	Canada
	NS_54
	NS_59
	[NS_y3]

	Brazil
	N/A
	NS_53
	[NS_y4]

	Peru
	N/A
	NS_53
	N/A

	Chile
	N/A
	NS_53
	N/A

	Costa Rica
	N/A
	NS_01
	[NS_y2]

	Colombia
	N/A
	NS_53
	N/A

	Dominican Republic
	N/A
	[NS_60]
	[NS_y3]

	Region 3

	South Korea
	N/A
	NS_60
	[NS_61]

	Hong Kong
	N/A
	NS_58
	[NS_y1]

	Australia
	N/A
	NS_01
	[NS_y5]

	New Zealand
	N/A
	NS_01
	[NS_y5]

	Malaysia
	N/A
	NS_01
	[NS_y2]

	Japan
	N/A
	[NS_x1]
	[NS_y6]
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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 addressed during the previous meetings. The document also presented the updated summary of the NS values, which can be found in the draft CR for TR 38.849 with the associated A-MPR values [4].  

Proposal 1:	Re-use 3GPP band n102 for the LPI/VLP operation in Russian Federation.
Proposal 2:	For the LPI and VLP operation in Russian Federation, same NS flags as for Kenya can be re-used.
Proposal 3:	Endorse an updated summary of NS values for PC5 (subject for further changes).
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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
	

	
	
	
	
	
	
	

	
	Kenya
	LPI (see 4.1.8)
	5925 – 6425MHz
	23dBm
	10dBm/MHz
	

	
	
	VLP (see 4.1.8)
	
	14dBm
	1dBm/MHz
	

	
	
	
	
	
	
	

	
	Qatar
	LPI (see 4.1.9)
	5925 – 6425MHz
	23dBm
	
	

	
	
	VLP (see 4.1.9)
	
	14dBm
	
	

	
	
	
	
	
	
	

	
	Jordan
	LPI (see 4.1.10)
	5925 – 6425MHz
	23dBm
	
	

	
	
	VLP (see 4.1.10)
	
	14dBm
	
	

	
	
	
	
	
	
	

	
	Russian Federation
	LPI (see 4.1.11)
	5925 – 6425MHz
	23dBm
	10dBm/MHz
	

	
	
	VLP (see 4.1.11)
	
	14dBm
	1dBm/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 – 6425MHz
	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)

	
	
	
	
	
	
	

	
	Dominican Republic
	LPI (see 4.2.10)
	5925 – 7125MHz
	30dBm (AP)
24dBm (CL)
	8dBm/MHz (AP)
2dBm/MHz (CL)
	-27 dBm/MHz (outside operational range)

	
	
	VLP (see 4.2.10)
	
	14dBm
	-8dBm/MHz
	

	
	
	
	
	
	
	

	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
	

	
	
	
	
	
	
	

	
	New Zealand
	LPI (see 4.3.5)
	5925 – 6425MHz
	24dBm
	11dBm/MHz
	

	
	
	VLP (see 4.3.5)
	
	14dBm
	1dBm/MHz
	

	
	
	
	
	
	
	

	
	Japan
	LPI (see 4.3.6)
	5925 – 6425MHz
	23dBm
	
	-27dBm/MHz (below 5925MHz)
-13dBm/MHz and 
-19dBm/MHz (above 6425MHz)

	
	
	VLP (see 4.3.6)
	
	14dBm
	
	-37dBm/MHz (below 5925MHz)
-13dBm/MHz and 
-19dBm/MHz (above 6425MHz)

	
	
	
	
	
	
	

	
	Malaysia
	LPI (see 4.3.7)
	5925 – 6425MHz
	23dBm
	10dBm/MHz
	

	
	
	VLP (see 4.3.7)
	
	14dBm
	1dBm/MHz
10dBm/MHz (for the narrowband usage)
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