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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 [1].
NR-Unlicensed operation is standardized in Rel-16 [3] 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]Depending on the details of the European regulatory requirements, determine whether they are best handled by relevant updates (if any) of band n96 or whether a new band is needed. 
· If a new band is needed, determine the band plan for unlicensed operation in the range 5945-6425 MHz
· 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

During RAN4#98 a WF was agreed in [4] 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 [5] 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 


During RAN4#99 a WF was agreed in [6] 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.


The objectives of the WID together with the agreements so far are discussed further in this contribution.
2. Discussion
Band Plan
As listed in the WFs [4 - 6] two options are discussed for the introduction of a NR band for unlicensed operation in Europe in the frequency range 5945 MHz to 6425 MHz. The choice is to either leverage already defined n96 or introduce a new band. As argued in previous meetings our opinion is that there is no need for a new band as we can utilize n96 with additional restrictions specific for Europe (EU) by the Harmonised Standard (HS) for access to radio spectrum in the 6 GHz range [2]. As a result, our preference is option 1 from the WFs.
The reasoning for adopting option 1 is that design used for band n96 follows the approach, also adopted earlier for band n46, which is aligned to the European Harmonised Standard for access to radio spectrum in the 6 GHz range [2]. This implicitly means co-existence aspects out of the band as well as within, via e.g. WiFi channel alignment, are considered.     
The difference from band n96, originally intended for US deployments, and the frequency range for EU is that band n96 starts at 5925 MHz while the EU range starts at 5945 MHz and that the US range goes to 7125 MHz while the EU range stops at 6425 MHz. Even though the starting frequency is different for the US and EU ranges the channel and synchronization raster are still aligned since the 20 MHz shift have already been accounted for in the design of band n96. The main difference is that for the US range will have additional available raster points corresponding to the upper range of band n96 (i.e. 6425 MHz – 7125 MHz).
Observation 1: 	The channel raster’s for n96 are already aligned to the channels defined by the European harmonized standard EN 303 687. 
It should be emphasised that even by reusing n96 in the 3GPP specification for unlicensed operation in other regions/countries the specific regulatory requirements are still enforced by NS signalling for the UE and regulatory compliance requirements for the BS. Further, there should be no doubt that if/when regulations are ready for licensed operation in either the same or parts of the same frequency range, a band shall be defined accordingly per normal RAN4 working procedure.   
Observation 2: 	Enabling wider use of band n96 for unlicensed operation does not in any way preclude a future introduction of a licensed band covering either the entire or parts of the same frequency range.
The choice between the two options was raised to plenary discussion at RAN#92 and the conclusion here was that; RAN4 is tasked to compare option 1 (Re-using already defined band n96) and option 2 (Defining a new band n[xx]) regarding requirements and signaling in the Aug.21 RAN4 meeting and to bring a comparison table back to RAN #93e.
Observation 3: 	Final discission between option 1 and 2 will be made at RAN#93.
As a result of above it is proposed to send a LS to RAN stating which option RAN4 endorses. Given the discussions at previous meeting our suggestion is to respond to RAN that RAN4 endorses option 1.
Proposal 1:	Send LS to RAN stating which of the two options RAN4 endorses.
Proposal 2:	Respond to RAN that RAN4 endorses option 1.
3. 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 channel raster’s for n96 are already aligned to the channels defined by the European harmonized standard EN 303 687
Observation 2: 	Enabling wider use of band n96 for unlicensed operation does not in any way preclude a future introduction of a licensed band covering either the entire or parts of the same frequency range. 
Observation 3: 	Final discission between option 1 and 2 will be made at RAN#93.
Proposal 1:	Send LS to RAN stating which of the two options RAN4 endorses.
Proposal 2:	Respond to RAN that RAN4 endorses option 1.
References
[1] RP-202592, WID on introduction of lower 6GHz NR unlicensed operation for Europe, Nokia, Nokia Shanghai Bell
[2] Draft EN 303 687 v0.0.13, ETSI BRAN 
[3] RP-200312 Revised WID on NR-based Access to Unlicensed Spectrum; rapporteur: Qualcomm
[4] R4-2103229, WF on introduction of lower 6GHz NR unlicensed operation for Europe, Nokia, Qualcomm, Charter Communications Inc. 
[5] R4-2105383, WF on introduction of lower 6GHz NR unlicensed operation for Europe, Nokia
[6] R4-2108020, WF on introduction of lower 6GHz NR unlicensed operation for Europe, Nokia

3GPP
