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1. Introduction
During RAN#89-e a WID was approved for a lower 6GHz NR unlicensed operation intended for deployment in Europe. The start of the WID was delayed pending administrations in Europe have had unlicensed operation in the range 5925 to 6425 MHz for consultation. The result of this consultation is that at the November 2020 meeting the ECC with ECC Decision (20)01 “on the harmonized use of the frequency bands 5945 to 6425 MHz for the implementation of Wireless Access Systems including Radio Local Area Networks (WAS/RLANs)” approved unlicensed operation in the range 5945 MHz to 6425 MHz. Given the ECC decision the work was at RAN#90 approved to start in RAN4#98.
NR-Unlicensed operation is standardized in Rel-16 with the definition of band n96 covering the spectrum range 5925 MHz -7125 MHz which is currently applicable in the USA only subject to FCC Report and Order FCC 20-51. The ECC decision covers the range 5945 MHz to 6425 MHz which is therefor a sub-set of the already defined band n96.       
The objectives for the core part from the WID [1] relevant for the UE are given as:
· [bookmark: OLE_LINK3]Define a new band as well as a band plan for unlicensed operation in the range 5925-6425 MHz.
· This new band shall support the EU/CEPT requirements in the 5945-6425MHz frequency range.
· Define or update (if needed) system parameters such as channel bandwidths and channel arrangements
· Define or update (if needed) transmitter and receiver characteristics requirements for the UE
· Define or update (if needed) transmitter and receiver characteristics requirements for the BS

During RAN4#98 a WF was agreed in [2] including the following general agreements:
General - Band plan:
· Unlicensed operation in the range 5945-6425 MHz can be introduced by:
· Option 1: Re-using already defined band n96 
· FFS if additional notes and/or clarifications are needed. Regional specific requirements to be included in relevant specifications.
· Option 2: Defining a new band n[xx] 
· On top of specific requirements provided by ECC, the new band shall reuse requirements already defined for n96, where possible.
· NR-ARFCN and GSCN already defined for n96 should be re-used in the frequency range applicable to 6GHz NR unlicensed operation in Europe. This is independent if n96 is reused or a new band is defined. 


General - LPI and VLP deployment:
· LPI devices to be supported by 3GPP Specifications
· VLP devices can be supported by the 3GPP specification, VLP deployments and devices are subject to further checking of regulations
· 0 dBi antenna gain is assumed for the purpose of deriving 3GPP specifications on MOP, PSD, and ASE for LPI deployments and, if introduced, also VLP deployments. 
· VLP deployment and device types are subject to further checking of regulations


During RAN4#98bis a WF was agreed in [3] including the following general agreements:
General - Band plan:
· Unlicensed operation in the range 5945-6425 MHz can be introduced by (Agreed in R4-2103229):
· Option 1: Re-using already defined band n96 
· FFS if additional notes and/or clarifications are needed. Regional specific requirements to be included in relevant specifications.
· Option 2: Defining a new band n[xx] 
· On top of specific requirements provided by ECC, the new band shall reuse requirements already defined for n96, where possible.
· NR-ARFCN and GSCN already defined for n96 should be re-used in the frequency range applicable to 6GHz NR unlicensed operation in Europe. This is independent if n96 is reused or a new band is defined. 


General - Note for n96:
· Currently the note in 38.101-1 reads:
NOTE 14: This band is applicable in the USA only subject to FCC Report and Order [FCC 20-51]
Option 1: Modify the note according to R4-2106273:
· This band is applicable in the USA subject to FCC Report and Order FCC 20-51 and in Europe subject to CEPT ECC Decision (20)01 for the 5945 to 6425 MHz frequency range.
Option 2: Modify the note to generic text:
· This band is only applicable subject to regional and/or country specific restrictions.


General - LPI and VLP deployment:
· Inclusion of VLP deployment to 3GPP specification:
Option 1: VLP deployment is subject to further checking of regulations
Option 2: VLP deployment can be included in specification given the available regulations 


[bookmark: _Hlk85636680]During RAN4#99 a WF was agreed in [4] including the following general agreements:
General - Band plan:
· Option 1: Re-using already defined band n96, for the frequency range 5945 MHz to 6425 MHz 
(HPE, Nokia, Intel, Skyworks, Facebook, Charter, CableLabs, Apple, Qualcomm, OPPO)
· FFS if additional notes and/or clarifications are needed. Regional specific requirements to be included in relevant specifications.
· Option 2: Defining a new band n[xx], for the frequency range 5945 MHz to 6425 MHz 
(Ericsson, ZTE, Huawei, BT, Orange, TIM, OPPO, DT)
· On top of specific requirements provided by ECC, the new band shall reuse requirements already defined for n96, where possible.
· Note that selecting any of the options above shall not in any way interfere with regulatory activities and timelines for the 6 GHz range. (As per RAN agreement)


General - LPI and VLP deployment:
· VLP deployment can be included in specification given the available regulations.
· Further discussion is needed in future meeting about the possible regulation issues.


During RAN4#100 the following agreements were made during GTW:
Agreements:
· The same hardware of UE as for n96 may be reused on the frequency range 5945MHz to 6425MHz no matter whether to define a new band or define new NS for the existing n96.
· For outdoor UEs connecting to the indoor LPI base stations, no solution is needed to meet the regulatory requirements in Rel-17. 
· A-MPR for VLP as captured in TR 38.849 (R4-2113692)

During RAN#93 a WF was agreed in [5] and GTW agreements captured in chair minutes were:
Agreements:
· RAN4 is asked to define a new band n[xx] for lower 6GHz NR unlicensed operation for Europe in order to support 
· The definition of alternate UE receiver blocking requirements.
· Definition of this new band is dependent on completion of the task agreed in RP 212589 [7] (Option 1, below)
· Option 1: Task RAN4 with the evaluation of an achievable UE receiver blocking level based on existing n96 hardware. The blocking level is targeted to be as close as possible to -30 dBm.

During RAN4#101 the following agreements were made during GTW as captured in [6]:
Agreements:
· Single carrier out-of-band blocker level shall be -33 dBm for all hardware implementations.
· OOB range 3 is extending to 7125 MHz+MAX(375,CBW*3)
· Blocking level for CA shall be the same as single carrier.
· The aggregated bandwidth is considered
· In-Band-Blocking Level is reused from n96 (i.e. -44 dBm)
· The band shall be denoted n102
· Channel and Synchronization Raster Points shall be reused from n96, restricted to the range allowed in Europe
· ΔfOBUE/ ΔfOOBB should follow n46 (legacy ΔfOBUE and ΔfOOBB)
· It has not been possible to agree on one of the options below for the frequency range. Hence, further discussion is needed. 
· Proposals:
· Option 1: Defining a new band n[xx], for the frequency range 5925 MHz to 6425 MHz
· Option 2: Defining a new band n[xx], for the frequency range 5945 MHz to 6425 MHz


During RAN#94 it was agreed in [7] and captured in chair minutes that:
Agreements:
· •	A new band for unlicensed operation in the lower 6GHz band is defined as 5.925-6.425GHz.
· •	The EU/CEPT NS flag(s) will be explicitly limited to the 5.945-6.425GHz range.


The objectives of the WID together with the agreements so far are discussed further in this contribution.


Discussion
Band Plan
Based on the latest RAN agreements in addition to the RAN4 agreements it is now agreed to define a band for lower 6GHz NR unlicensed operation as:
Table 5.2-1 of 38.101-1
	n10217
	5925 MHz – 6425 MHz
	5925 MHz – 6425 MHz
	TDD13

	NOTE 13:	This band is restricted to operation with shared spectrum channel access as defined in 37.213.
[NOTE 17: Operation in this band is subject to TBD]




Table 5.2-1 of 38.104
	n1028
	[bookmark: _Hlk92220311]5925 MHz – 6425 MHz
	5925 MHz – 6425 MHz
	TDD3

	NOTE 3:	This band is restricted to operation with shared spectrum channel access as defined in 37.213.
[NOTE 8: TBD]




Observation 1: 	The frequency range for n102 is agreed as 5925 MHz – 6425 MHz. 
Some have in previous meeting argued that NOTE 8/17 is needed to restrict the use of the band further. The intention is to ensure the band is only operated subject to regional and/or country specific restrictions. Others have argued that this is the case for all NR bands and there is no need for these notes. In our opinion, since the band is anyway restricted to specific channel access mechanism, there is no need to add further notes. 
Observation 2: 	There seems to be no reason for NOTE 8 in 38.104 and NOTE 17 in 38.101-1 in Table 5.2-1. 
It can further be noted that additional restrictions specific for Europe (EU) posed the Harmonised Standard (HS) for access to radio spectrum in the 6 GHz range is already incorporated in the design of the band via e.g. chosen channel raster points. Also, any further restrictions shall be ensured via NS signalling as done with all other NR bands. 
However, it is understood that some companies have strong preferences on whether a note is needed or not. Hence, since a similar discussion is ongoing related to band n96 is proposed to align the notes and use a generic note which allows for potential reuse of the band in other regions/countries which allows this.
Proposal 1:	Align NOTE 8 in 38.104 and NOTE 17 in 38.101-1 in Table 5.2-1 to “This band is only applicable subject to regional and/or country specific restrictions”.
2. Conclusion
In this contribution, we discuss the 6 GHz band for unlicensed operation in Europe. We have made following observations and proposals:
Observation 1: 	The frequency range for n102 is agreed as 5925 MHz – 6425 MHz. 
Observation 2: 	There seems to be no reason for NOTE 8 in 38.104 and NOTE 17 in 38.101-1 in Table 5.2-1. 
Proposal 1:	Align NOTE 8 in 38.104 and NOTE 17 in 38.101-1 in Table 5.2-1 to “This band is only applicable subject to regional and/or country specific restrictions”.
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