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1. Introduction
In RAN#82, an LS [1] has been sent to RAN4 to confirm that FR1 frequency range can be extended up to 7.125GHz to account for newly available unlicensed spectrum above 5.925GHz in the U.S. and Europe. Especially asking if this extension would be required in Release 15. In this contribution we discuss the need to support this extension in Release 15 and assess required changes in 38.101-1/2/3 series.
2. Discussion
2.1. Justification of FR1 Extension to 7.125GHz
The principle of extending the upper limit of FR1 from 6GHz to 7.125GHz was agreed in RAN #82, and an LS [1] has been sent to RAN4 to confirm and verify that this extension can be applied in release 15 set of specifications.
In Figure 1 the spectrum definition of UNII 1 to 8 by FCC and 3GPP bands and the associated applications are depicted. It shows that IEEE 802.11ax is already looking at using the newly available UNII5 to 8 bands that sits from 5.925 to 7.125GHz together with the already available 5GHz 5.15 to 5.925GHz UNII1 to 5 spectrum. NR-U should also be a natural candidate for the entire 5.15 to 7.125GHz spectrum. Similarly the 5.925-6.425GHz band is being discussed in Europe.
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Figure 1: 5GHz and 6GHz bands with FCC UNII, Europe unlicensed band and 3GPP band definitions
With the current 3GPP Band 46 and 47 definitions and the NR FR1 definition of 450-6000MHz there is an issue to define the band from 5.925-7.125MHz as one band fitting in a single frequency range. There is two possible solutions:

· Restrict FR1 to 5.925GHz but then NR-U need to address two Frequency ranges that might be implemented by a single receive and transmit path.

· Extend FR1 up to 7.125GHz, which is preferred as being consistent with future NR-U work, better band plan, coexistence between 6GHz band extension and B47/46 and uses the same EU RF technology than in the 5GHz band. It will also facilitate combinations (CA or DC) within FR1 to cover bands in the extended 6GHz part.
· Defining this already in Release 15 is preferred provided specification impact is assessed.
2.2. Impact to Specification
One first aspect is to understand if this extension to 7.125GHz impacts assumptions that were done for FR1/FR2 coexistence: As the harmonic 3 of 7.125GHz is 21.275GHz and is below FR2 definition there is no change in coexistence aspects where only harmonic 4 and 5 (harmonic 4 of 6GHz falls at 24GHz, start of FR2) were considered and it was concluded that not detailed coexistence study was needed.
Impact to specification: 
Spurious emission range: in Table 6.5.3.1-2: Requirement for general spurious emissions limits, a specific frequency range from 12.75GHz to 26GHz highlighted in yellow already covers frequencies above 5.2GHz and includes 3rd harmonic of 7.125GHz. Consequently no changes are required.
Table 6.5.3.1-2: Requirement for general spurious emissions limits
	Frequency Range
	Maximum Level
	Measurement bandwidth
	NOTE

	9 kHz ( f < 150 kHz
	-36 dBm
	1 kHz
	

	150 kHz ( f < 30 MHz
	-36 dBm
	10 kHz
	

	30 MHz ( f < 1000 MHz
	-36 dBm
	100 kHz
	

	1 GHz ( f < 12.75 GHz
	-30 dBm
	1 MHz
	

	
	-25 dBm
	1 MHz
	3

	12.75 GHz ≤ f < 5th harmonic of the upper frequency edge of the UL operating band in GHz
	-30 dBm
	1 MHz
	1

	12.75 GHz < f < 26 GHz
	-30 dBm
	1 MHz
	2

	NOTE 1:
Applies for Band that the upper frequency edge of the UL Band more than 2.69 GHz
NOTE 2:
Applies for Band that the upper frequency edge of the UL Band more than 5.2 GHz
NOTE 3:
Applies for Band n41, CA configurations including Band n41, and EN-DC configurations that include n41 specified in sub-clause 5.2B of [3] when NS_04 is signalled.


Spurious emissions in RX section has the same range than TX: Consequently no changes are required.
Out of band blocking is specified up to 12.75GHz which does not cover H3 of reception at 7.125GHz, but this is already the case for any frequencies above 4.25GHz like for band 79 and 46/47.
Channel bandwidth and SCS in FR1, given that channelization is likely a multiple of 20, 40 and 80MHz channel bandwidths are available and only needs 15kHz or 30kHz SCS.

Observation: In the scope of Release 16, 160MHz can be addressed with two contiguous 80MHz channels or with the addition of a 160MHz channel as anticipated form 802.11ax. 160MHz channel bandwidth meets the <4% TDD bandwidth already at 5.15GHz (0.31%). It would require the use of 60 kHz SCS that can be supported with FR1.
2.3. Proposals for Release 15
Based on our exploration of the 38.101-1/2/3 specifications, it is feasible to only apply the extension of FR1 range 7.125GHz in the Table 5.1-1 present in all 3 specifications without further impact in over part of these specifications.
Proposal: Table 5.1-1 of TS 38.101-1, 38.101-2 and 38.101-3 are modified as highlighted in yellow below. 
Table 5.1-1: Definition of frequency ranges

	Frequency range designation
	Corresponding frequency range

	FR1
	450 MHz – 7125 MHz

	FR2
	24250 MHz – 52600 MHz


3. Conclusions

In this contribution we assessed the NR specification implications of the extension of FR1 range up to 7.125GHz and concluded that only Tables 5.1-1 of 38.101-1/2/3 needed an update to enable the larger FR1 definition in Release 15.
Proposal: Table 5.1-1 of TS 38.101-1, 38.101-2 and 38.101-3 are modified as highlighted in yellow below. 
Table 5.1-1: Definition of frequency ranges

	Frequency range designation
	Corresponding frequency range

	FR1
	450 MHz – 7125 MHz

	FR2
	24250 MHz – 52600 MHz
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