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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.  5GHz is a well-known band for the unlicensed operation, but 6GHz is a relative new band usage of which was approved recently in different regulatory regions. While the 6GHz band for the US is already part of the Rel-16 core functionality, current 3GPP specifications do not support it for other countries, such as South Korea and Canada, which have finalised their regulatory requirements only recently (refer to the latest regulatory status updated in  [2]). Thus, RAN#92 meeting approved a new WI aim of which is to enable support of the 6GHz unlicensed band for those countries and regions that have finalised recently the corresponding regulatory requirements [3]. 
In this discussion paper we present an overview and summary of regulatory requirements of new countries that have adopted the 6GHz unlicensed band, from which on we elaborate further on how they can be supported by the 3GPP specifications.

2	Unlicensed 6GHz band
According to the scope of the agreed WI, the following Region 2 and Region 3 countries are considered for the unlicensed 6GHz band:
-	Region 2: Canada, Brazil, Peru, Chile (5925-7125MHz).
-	Region 3: South Korea (5925-7125MHz).
 
2.1	Overview of the regulatory requirements
Referring to the summary of the 6GHz unlicensed band regulatory requirements (refer to TR 37.890 and Annex A in this document), it is possible to make the following key observations regarding new countries that have adopted the 6GHz band:
a)	All countries, which are in the scope of this WI, allow the full range of 5925-7125MHz for the unlicensed operation. 
b)	Latin America countries Brazil, Peru and Chile share same parameters for the low power indoor (LPI) mode, which in turn is identical to the US FCC LPI mode for the 6GHz band. 
c)	Unlike Brazil, outdoor operation for the unlicensed 6GHz band is not allowed in Peru and Chile.  
d)	Canada allows three different modes for the 6GHz band: standard power (with AFC), low power indoor and very low power. And it is worth noting that Canadian SP and LPI mode parameters are slightly different when compared to US FCC. 
e)	Even though both Brazil and Canada have the VLP mode defined by the local regulators, they have different parameters (and are different when compared to e.g. EU/CEPT VLP).
f)	South Korea allows both LPI and VLP modes, whereupon the VLP mode parameters are identical to the EU/CEPT regulations, but the LPI mode parameters are not the same as in e.g. US or EU/CEPT.
Figure 2.1-1 below summarizes which frequency range can be used for unlicensed operation in different countries, including information on which modes, such as SP, LPI, and VLP, are allowed in a particular sub-range. As can be seen, while some countries such as Chile and Peru allow only the LPI mode, other countries such as Canada support all three modes. In addition to that, local regulatory requirements also introduce further restrictions on sub-ranges where e.g. the SP mode can be activated.  
[image: ]
Figure 2.1-1: Summary of SP/LPI/VLP operation modes in different countries.

2.2	Enabling support of the 6GHz band
Since Canada, Peru, Chile, Brazil and South Korea allow the full frequency range of 5925-7125MHz for the unlicensed operation, it is more than natural to consider leveraging band n96 for these countries because it covers the required frequency range. Furthermore, by re-using band n96 we will automatically inherit all the system level aspects, such as channelisation, channel rasters, sync rasters, band combinations, etc.  
[bookmark: _Toc78886408][bookmark: _Toc78892211][bookmark: _Toc78897627][bookmark: _Toc78900410][bookmark: _Toc79158972]Proposal 1:	Re-use 3GPP band n96 for Canada, Peru, Chile, Brazil and South Korea.
Even though new countries use the same frequency range and can be supported with the existing 3GPP band n96, not all the countries have the same operational requirements. Nevertheless, Peru, Chile and Brazil have the same regulatory requirements for the LPI mode, which in turn is identical to the US FCC LPI mode. Thus, those countries can be already supported with the existing NS_53. On the contrary to it, South Korea and Canada have slightly different parameters for LPI, which will require introduction of two new NS values. 
[bookmark: _Toc78897628][bookmark: _Toc78900411][bookmark: _Toc79158973]Proposal 2:	Since Peru, Chile and Brazil have the same requirements for the LPI mode, which in turn is identical to the US LPI mode, re-use existing NS_53 for those countries. 
[bookmark: _Toc78897629][bookmark: _Toc78900412][bookmark: _Toc79158974]Proposal 3:	Since Canada and South Korea have different LPI mode requirements, two new NS values are needed. 
As for the VLP mode, South Korea share same VLP requirements with EU/CEPT; but Canada and Brazil have different operational parameters for the VLP mode. It means that two extra NS values might be needed to support the VLP mode in Canada and Brazil. However, since 3GPP has deferred a decision on introduction of the EU/CEPT VLP mode into existing specifications, we suggest following the same principle also for new countries. As an example, both Canada and Brazil have very low PSD for the VLP operation, -8dBm/MHz and -5dBm/MHz respectively, so it is not entirely clear whether such a low PSD will justify any type of outdoor installations. 
[bookmark: _Toc78897630][bookmark: _Toc78900413][bookmark: _Toc79158975]Proposal 4:	Defer introduction of the VLP mode for Brazil, Canada and South Korea.
Table 2.2-1 below summarises which NS values can be re-used and which new NS values are needed for the LPI operation in different countries (VLP is marked as TBD). It should be noted that even though Canadian regulatory requirements for the SP mode are different comparing to US thus not allowing us to re-use NS_54, no additional power backoff is needed because the SP mode PSD is 23dBm/MHz and there are no OOBE requirements.    
Table 2.2-1: Summary of NS values required for NR-U PC5. 
	Country
	Mode

	
	SP
	LPI
	VLP

	Canada
	(not needed for PC5)
	NS_x1
	TBD

	Brazil
	N/A
	NS_53
	TBD

	Peru
	N/A
	NS_53
	N/A

	Chile
	N/A
	NS_53
	N/A

	South Korea
	N/A
	NS_x2
	TBD (aligned with EU/CEPT)




3	Conclusions
In this contribution we have presented a summary of the 6GHz unlicensed band regulatory requirements of the Region 2 and Region 3 countries to facilitate the band plan and required NS value discussions. Based on the presented summary, we can re-use the existing band n96 and even some of the existing NS values, such as NS_53, associated with band n96. Nevertheless, since some countries, such as Canada and South Korea, have slightly different regulatory requirements for the LPI mode, new NS values are also anticipated.  
Proposal 1:	Re-use 3GPP band n96 for Canada, Peru, Chile, Brazil and South Korea.
Proposal 2:	Since Peru, Chile and Brazil have the same requirements for the LPI mode, which in turn is identical to the US LPI mode, re-use existing NS_53 for those countries.
Proposal 3:	Since Canada and South Korea have different LPI mode requirements, two new NS values are needed.
Proposal 4:	Defer introduction of the VLP mode for Brazil, Canada and South Korea.
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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 
	5945 – 6425MHz
	23dBm
	10dBm/MHz
	-22 dBm/MHz 
(below 5935MHz)

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

	
	
	
	
	
	
	

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

	
	
	VLP 
	
	14dBm
	
	

	
	
	
	
	
	
	

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

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

	
	
	
	
	
	
	

	
	Canada
	SP 
	5925-6875 MHz
	36dBm
	23dBm/MHz
	

	
	
	LPI 
	5925-7125 MHz
	30dBm
	5 dBm/MHz
	

	
	
	VLP 
	
	14dBm
	-8dBm/MHz
	

	
	
	
	
	
	
	

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

	
	
	VLP 
	
	17 dBm
	-5 dBm/MHz
	

	
	
	
	
	
	
	

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

	
	
	
	
	
	
	

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

	
	
	
	
	
	
	

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

	
	
	VLP 
	5925 – 6425MHz
	14dBm
	1dBm/MHz
	-34 dBm/MHz (outside operational range)
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