14

[bookmark: historyclause]3GPP RAN TSG Meeting #97		RP-222173
Electronic meeting, 12 – 16th September 2022	

Agenda item:	9.2.1
Source:	Apple Inc.
Title:	Regulatory update for the 6GHz frequency range
WI/SI:	FS_6GHz_LTE_NR
Release:	Rel-17
Document for:	Approval

1	Introduction 
Study on 6 GHz for LTE and NR in Licensed and Unlicensed Operations is the RAN level study item, which aims at capturing the latest information and status of the regulatory decisions for the 6GHz frequency range. In this discussion paper we present a text proposal for the corresponding TR 37.890 that captures the following information: 
-	Regulatory decisions in the ITU region 3 (New Zealand, Japan, Malaysia).
-	Correction of regulatory parameters for VLP in Chile 

2	Text proposal 
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On 22th October 2020, Ministry of Transport and Communication of Chile published Resolution 1985 according to which low power access equipment, also referred to as AP, may operate in the frequency band 5925-7125 MHz under exclusive use for indoor environment and the following transmission power requirements:
-	maximum EIRP of 30dBm;
-	maximum spectral density of 5dBm/MHz.
-	low-power AP equipment may only have integrated antennas, which cannot be removable or replaceable, nor may they have connectors that allow the connection of additional external antennas; 
-	likewise, they should not be able to operate with internal batteries or have spaces for their installation
User terminal devices that are associated with low power AP equipment must operate at the following power levels:
-	maximum EIRP of 24dBm;
-	maximum spectral density of -1dBm/MHz.
On July 2021, the Chilean authority developed Resolution 1321 [55] updating Resolution 1985 and covering the technical standard for short range devices in Chile:
-	very low power devices with personal reach may operate outdoors, using internal batteries, in the 5925-7125 MHz frequency band; 
-	the maximum average EIRP power is 17 dBm. ;
-	maximum spectral density of -1dBm/MHz. 
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[bookmark: _Toc98840089]4.3.1	China
In April 2019, CCSA established a new project on technical report for the feasibility study of IMT system using 5925-7125 MHz frequency band [29].
This CCSA study includes identifying IMT parameters in 5925-7125MHz in order to develop coexistence between IMT system and incumbent services and applications. 
Editor’s note: This work is expected to be finalized in 2020.
[bookmark: _Toc98840090]4.3.2	South Korea
In June 2020, Korea’s Ministry of Science and ICT (MSICT) issued an amendment of technical standards that also includes proposed rules for the 5925–7125MHz frequency band, which was finally approved in October 2020 [39]. The key points are as follows:
-	The whole range of 5925–7125MHz is allocated for the license-exempt low power indoor:
-	the occupied channel bandwidth should be less or equal 160MHz;
-	the EIRP limit is 24dBm;
-	the maximum power spectral density is 2dBm/MHz;
-	a device shall use power supply from a wired connection, and a client battery powered device must communicate through the device connected to a wired power supply;
-	this frequency range cannot be used for indoor automotive or airplane deployments;
-	usage inside moving vehicles is prohibited.
-	The 5925-6425MHz frequency range is allocated for the license-exempt very low power indoor and outdoor:
-	the occupied channel bandwidth should be less or equal 160MHz;
-	the EIRP limit is 14dBm;
-	the maximum power spectral density is 1dBm/MHz;
-	this frequency range cannot be used for drones;
-	automotive embedded systems shall use 6085-6425MHz.
-	Unwanted emissions at frequencies outside the operational frequency range shall be below -27dBm/MHz.
-	Unwanted emissions at frequencies outside the operational frequency of 5925-6445MHz (very low power under the conditions for that range described above) shall be below -34dBm/MHz.
-	Transmitter and receiver spurious emission limits should be as follows:
	Frequency Range
	Maximum level (average)
	Measurement bandwidth

	f<1GHz
	-54dBm
	100kHz

	f>1GHz
	-47dBm
	1MHz



4.3.3	Hong Kong
In April 2022, the Office of the Communication Authority (OFCA) published HKCA 1081 [62] for devices operating in the 6GHz band. This specification defines the minimum performance requirements for radiocommunications devices operating in the 6 GHz band for wireless local area networks. The apparatus shall operate in the 5.925 – 6.425 GHz frequency range and shall meet the technical requirements specified in the standard EN 303 687. According to [62], the RF output power limit of 23 dBm EIRP and the power spectral density limit of 10 dBm/MHz EIRP as specified in clauses 4.3.2 and 4.3.3 of EN 303 687 are allowed to be increased by 1 dB to 24 dBm EIRP and 11 dBm/MHz EIRP respectively 
4.3.4	Australia
In March 2022, The Australian Communications and Media Authority makes the following variation under subsection 132(1) of the Radiocommunications Act 1992 [61]:
-	Low power indoor transmitters:
-	Operating frequency 5925-6425MHz;
-	The transmitter must only be used indoors;
-	Maximum EIRP of 250mW;
-	The power spectral density of the transmitter must not exceed 12.5mW EIRP per MHz; 
-	Contention-based protocols for multiple access, such as Carrier Sense Multiple Access (CSMA) or Multiple Access Collision Avoidance (MACA), must be implemented.
-	Very low power indoor/outdoor transmitters:
-	Operating frequency 5925-6425MHz;
-	Maximum EIRP of 25mW;
-	The power spectral density of the transmitter must not exceed 1.25mW EIRP per MHz; 
-	Contention-based protocols for multiple access, such as Carrier Sense Multiple Access (CSMA) or Multiple Access Collision Avoidance (MACA), must be implemented.
4.3.5	New Zealand
In August 2022, the New Zealand Radio Spectrum Management (RSM) body agreed to make the 5925 – 6425 MHz frequency band available for Wireless Local Area Network (WLAN) under the Low Power Indoor (LPI) use and the Very Low Power (VLP) Indoor and Outdoor with the following technical conditions [63]:
-	Low power indoor:
-	Indoor use only within a building or within an enclosed space having attenuation characteristics at least equivalent to those of a building;
-	Maximum EIRP of 24dBm (250mW);
-	Maximum power density of 11dBm/MHz (12.6mW/Hz). 
-	Very low power indoor/outdoor:
-	Maximum EIRP of 14dBm (25.11mW);
-	Maximum power density of 1dBm/MHz (1.26mW/Hz).  

4.3.6	Japan
In April 2022 Japanese Ministry of Internal Affairs and Communications published the document describing technical conditions for the 6GHz band wireless LAN:
-	LPI and VLP mode in the frequency range of 5925-6425MHz;
-	Maximum EIRP should be less than 200mW in LPI mode and less than 25mW in VLP mode;
-	For the LPI mode frequency use is limited to indoors;
-	Operating channel bandwidth size of 20, 40, 80, and 160MHz with the following centre frequencies:
-	20MHz channel: 5955, 5975, 5995, 6015, 6035, 6055, 6075, 6095, 6115, 6135, 6155, 6175, 6195, 6215, 6235, 6255, 6275, 6295, 6315, 6335, 6355, 6375, 6395, 6415 MHz;
-	40MHz channel: 5965, 6005, 6045, 6085, 6125, 6165, 6205, 6245, 6285, 6325, 6365, 6405 MHz;
-	80MHz channel: 5985, 6065, 6145, 6225, 6305, 6385 MHz;
-	160MHz channel: 6025, 6185, 6345 MHz;
-	Adjacent channel leakage power:
-	20MHz channel: -25dBc/20MHz for the 20MHz offset and -40dBc/20MHz for the 40MHz offset;
-	40MHz channel: -25dBc/40MHz for the 40MHz offset and -40dBc/40MHz for the 80MHz offset;
-	80MHz channel: -25dBc/80MHz for the 80MHz offset and -40dBc/80MHz for the 160MHz offset;
-	160MHz channel: -25dBc/160MHz for the 160MHz offset and -40dBc/160MHz for the 320MHz offset MHz; 

4.3.7	Malaysia
In January 2022, Malaysian Communications and Multimedia Commission (MCMC) published a new class assignment document, which in particular specifies unlicensed operation in the 5925-6425MHz frequency range with the following technical conditions:
-	The maximum EIRP for indoor use only is limited to 200mW;
-	The radiated PSD for indoor devices is limited to 10mW/MHz;
-	The maximum  EIRP for indoor and outdoor devices is limited to 25mW;
-	The radiated PSD for outdoor and indoor devices is limited to 1.25mW/Hz;
-	The radiated PSD for narrowband usage (channel bandwidth below 20MHz) for outdoor and indoor devices is limited to 10mW/MHz;
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4.5	Regulatory parameters comparative for license-exempt

	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
	-1dBm/MHz
	

	
	
	
	
	
	
	

	
	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
	

	
	
	
	
	
	
	

	
	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
	
	

	
	
	VLP (see 4.3.6)
	
	14dBm
	
	

	
	
	
	
	
	
	

	
	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)
	

	Note 1: For the exact conditions of operation, refer to the sub-clause which is mentioned in parenthesis (e.g. for the exact conditions for operating SP in US, refer to sub-clause 4.2.1.)
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