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1. Introduction
In RAN4#84bis meeting, the 45GHz and 60GHz unlicensed bands where introduced in [1] but agreement could not be reached to include these victim bands in FR2 LTE/NR DC band combinations. In this contribution we return to the 60GHz case and related harmonic issues.
2. Discussion
With NR now operating in the mm-wave frequencies with FR2 Band m257, n258, n259 and n260 it is useful to look into potential coexistence bands for the UE as it is currently covered by LTE and FR1 UE coexistence studies which check if sub-6GHz GNSS and ISM bands.
2.1. Existing Unlicensed Bands in the 60GHz Frequency Range

In Table 1 the unlicensed bands in the 60GHz range are listed. IEEE 802.11ad/ay WiGig systems are use these bands.
Table 1: Unlicensed bands in the 60GHz frequency range

	Band
	Frequency range [MHz]
	Regions

	60GHz

Unlicensed bands


	57000
	-
	66000
	Europe

	
	57050
	-
	64000
	USA - Canada

	
	57000
	-
	64000
	South Korea

	
	59000
	-
	66000
	Japan

	
	59000
	-
	64000
	China

	
	59400
	-
	62900
	Australia


2.2. Coexistence Cases Between FR2 NR Bands and 60GHz Unlicensed Bands
In the worldwide mm-Wave spectrum, a number of unlicensed bands in the 60GHz range are defined and are notably targeted by IEEE 802.11ad and IEEE 802.11ay systems. It is to be noted that these systems may coexist with NR FR2 system in the field and also possibly in the same device. Table 2 shows the potential issues with currently defined NR FR2 bands n257 and n259 harmonic 2 interfering with the 60GHz unlicensed bands, these aspects were already discussed during NR study item phase in [2].
Table 2: FR2 bands harmonic cases with 60GHz unlicensed bands
	60GHz unlicensed bands
	FR2 NR bands

	Region
	Frequency range [MHz]
	n257
	n259

	Europe
	57000
	-
	66000
	-
	H2

	Japan
	57000
	-
	66000
	H2
	-

	USA
	57000
	-
	64000
	H2
	-

	South Korea
	57000
	-
	64000
	H2
	-


Observation: Both n257 and n258 FR2 NR bands have 2nd harmonic signal falling in the 60GHz unlicensed bands in their respective regions.
2.3. Proposed Table for NR FR2 Band Combination Coexistence Study TR
Proposal: The table below is proposed for inclusion in coexistence study TR on UE NR band combinations including NR FR2 band (addition of highlighted part).
Table 6.x.3-2: Band XX and Band YY harmonic and IMD for ISM and GNSS bands
	Victim Systems
	Frequency range [MHz]
	Impact
	Regions
	Comments

	COMPASS (Beidou)
	1559
	-
	1591
	
	
	

	Galileo
	1559
	-
	1591
	
	
	

	GLONASS
	1591
	-
	1610
	
	
	

	GPS
	1563
	-
	1587
	
	
	

	ISM band

 (2.4GHz)
	2400
	-
	2483.5
	
	US/Europe
	

	
	2400
	-
	2494
	
	Asia
	

	ISM band

 (5GHz)
	5150
	-
	5925
	
	US
	

	
	5150
	-
	5350
	
	Europe
	

	
	5470
	-
	5725
	
	
	

	
	5150
	-
	5825
	
	Asia
	

	60GHz 
Unlicensed 
Bands
	57000
	-
	66000
	
	Europe
	

	
	57050
	-
	64000
	
	USA - Canada
	

	
	57000
	-
	64000
	
	South Korea
	

	
	59000
	-
	66000
	
	Japan
	

	
	59000
	-
	64000
	
	China
	

	
	59400
	-
	62900
	
	Australia
	


3. Conclusion
This contribution provides the set of unlicensed bands in the 60GHz range that are added to the coexistence study TRs for UE NR band combinations including bands in FR2. Potential interference from harmonics of currently defined FR2 NR bands is studied, and the following observation and proposal are made.
Observation: Both n257 and n258 FR2 NR bands have 2nd harmonic signal falling in the 60GHz unlicensed bands in their respective regions.
Proposal: The table below is proposed for inclusion in coexistence study TR on UE NR band combinations including NR FR2 band (addition of highlighted part).
Table 6.x.3-2: Band XX and Band YY harmonic and IMD for ISM and GNSS bands
	Victim Systems
	Frequency range [MHz]
	Impact
	Regions
	Comments

	COMPASS (Beidou)
	1559
	-
	1591
	
	
	

	Galileo
	1559
	-
	1591
	
	
	

	GLONASS
	1591
	-
	1610
	
	
	

	GPS
	1563
	-
	1587
	
	
	

	ISM band
 (2.4GHz)
	2400
	-
	2483.5
	
	US/Europe
	

	
	2400
	-
	2494
	
	Asia
	

	ISM band
 (5GHz)
	5150
	-
	5925
	
	US
	

	
	5150
	-
	5350
	
	Europe
	

	
	5470
	-
	5725
	
	
	

	
	5150
	-
	5825
	
	Asia
	

	60GHz Unlicensed Bands
	57000
	-
	66000
	
	Europe
	

	
	57050
	-
	64000
	
	USA - Canada
	

	
	57000
	-
	64000
	
	South Korea
	

	
	59000
	-
	66000
	
	Japan
	

	
	59000
	-
	64000
	
	China
	

	
	59400
	-
	62900
	
	Australia
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