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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 was approved recently in different regulatory regions. Following the publication of the 6GHz regulatory decision for the EU/CEPT countries is November 2020, 3GPP RAN#90 meeting decided to resume the corresponding WI [2] that aims at adding 3GPP support for the 6GHz band in that regulatory region. During RAN WG4 meetings, several contributions were made elaborating further on whether 3GPP can leverage the existing band n96 or should add a new band. Finally, as per 3GPP RAN plenary guidance made during the RAN#93 meeting [3], RAN WG4 was tasked to define a new band for the unlicensed operation in the lower 6GHz band with an assumption that the same UE hardware can be re-used for supporting unlicensed operation on the full 6GHz band and the lower 6GHz band.  
During the RAN4#101 meeting it was discussed which frequency range a lower 6GHz band should have, but no conclusion was reached. Thus, in this discussion paper we present our view on the frequency range of a new band.   

2	Lower 6GHz band frequency range
As per the mandatory EC Decision 2021/1067 [5], the frequency range for unlicensed operation in the lower part of the 6GHz band is defined as 5.945-6.425GHz in the EU/CEPT countries.  The EU/CEPT region has the ITS band protection of which requires an additional guard band. However, other Region 1 countries, such as UK, UAE, Morocco, all countries covered by the African Telecommunication Union, define the lower 6GHz band as 5.925-6.425GHz (refer to Annex A). Furthermore, some Region 2 and Region 3 countries, which are still in the consultation phase, also plan to open the lower part of the 6GHz band starting from 5.925GHz. Thus, to avoid market fragmentation and to avoid introduction of yet another lower 6GHz band specifically for other Region 1 counties, a new band can be defined as 5.925-6.425GHz. In fact, since TSG RAN has already tasked RAN WG4 to introduce a new band with the assumption that the same hardware is re-used between the existing band n96 and a new band, a new band can be safely defined as 5.925-6.425GHz without breaking the device ecosystem.
To avoid potential misinterpretation of which frequency range can be used in the EU/CEPT region, the corresponding NS flag(s) can be limited to the 5.945-6.425GHz range in TS 38.101-1. In fact, as presented in Annex A, EU/CEPT has stricter regulatory requirements comparing to e.g. UAE and Morocco, and thus a new NS flag will be anyway needed. The same approach has already been applied to the NS_54, US FCC standard-power mode, which can be used only in specific UNII sub-ranges within the 6GHz band. 
The table 2-1 below presents the excerpt from the TS 38.101-1 Table 5.2-1, in which a new lower 6GHz band is defined as 5925-6425MHz. At the same time, the EU/CEPT NS flag can be limited to the corresponding frequency range of 5945-6425MHz leaving a new band definition to be more suitable to other countries/regions.
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Table 2-1: Exemplary definition of the lower 6GHz band (based on Table 5.2-1 from TS 38.101-1)
	NR operating band
	Uplink (UL) operating band
BS receive / UE transmit
FUL_low   –  FUL_high
	Downlink (DL) operating band
BS transmit / UE receive
FDL_low   –  FDL_high
	Duplex Mode

	n1
	1920 MHz – 1980 MHz
	2110 MHz – 2170 MHz
	FDD

	n2
	1850 MHz – 1910 MHz
	1930 MHz – 1990 MHz
	FDD

	<content is omitted>

	n98
	1880 MHz – 1920 MHz
	N/A
	SUL

	n99
	1626.5 MHz – 1660.5 MHz
	N/A
	SUL

	n102
	5925 MHz – 6425 MHz
	5925 MHz – 6425 MHz
	TDD




Table 2-2: Exemplary implementation of EU/CEPT NS flags (Table 6.2F.1-2 from TS 38.101-1)
	NR Band
	NS value
	Channel bandwidth (MHz)
	Frequency range (MHz)
	Maximum mean power density (dBm/MHz)

	n96
	NS_53
	20, 40, 60, 80
	5925 – 7125
	-1

	
	NS_54
	20, 40, 60, 80
	5925 – 6425
	17

	
	
	
	6525 – 6875
	

	n102
	NS_XY
	20, 40, 60, 80
	5945 – 6425
	10


 

   
3	Conclusions
In this discussion paper we have presented our further considerations on the lower 6GHz band. As a summary of our paper, we suggest defining a new band as 5.925-6.425GHz to support to support not only EU/CEPT, but also other Region 1, 2 and 3 countries that define the lower 6GHz band for the license-exempt operation. Nevertheless, the EU/CEPT specific NS flags will be defined only for the 5.945-6.425GHz range. 
Proposal 1:	A new band for unlicensed operation in the lower 6GHz band is defined as 5.925-6.425GHz.
Proposal 2:	The EU/CEPT NS flag(s) will be explicitly limited to the 5.945-6.425GHz range.

3	References
[bookmark: _Ref61300565]RP-1912926, "WID on NR-based Access to Unlicensed Spectrum", Qualcomm Inc.
[bookmark: _Ref61460200]RP‐202592, "WID on introduction of lower 6GHz NR unlicensed operation for Europe", Nokia, Nokia Shanghai Bell
[bookmark: _Ref85619825]RP-212589, "Agreement regarding discussion [93e-26-6GHz-NR-U] Topic #1: Consideration of Aspects beyond ECC Decision (20)01", RAN vice-chair (ATT)
[bookmark: _Ref61460191]3GPP TR 37.890, "Feasibility Study on 6 GHz for LTE and NR in Licensed and Unlicensed Operations", v0.10.0
[bookmark: _Ref79073839]EC Decision 2021/1067, "On the harmonised use of radio spectrum in the 5 945-6 425 MHz frequency band for the implementation of wireless access systems including radio local area networks (WAS/RLANs)", 17th June 2021



Annex A: Summary of the 6GHz band regulations

	Region
	Country
	Permissible operation

	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
	
	

	
	
	
	
	
	
	

	
	UAE
	LPI 
	5925 – 6425MHz
	24 dBm
	
	

	
	
	
	
	
	
	

	
	Morocco
	LPI 
	5925 – 6425MHz
	23 dBm
	
	

	
	
	VLP 
	
	14 dBm
	
	

	
	
	
	
	
	
	

	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)
	

	
	
	VLP 
	
	17 dBm
	
	

	
	
	
	
	
	
	

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

	
	
	
	
	
	
	

	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 of the VLP mode)
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