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Introduction
[bookmark: _Hlk71723050][bookmark: _Hlk68852780][bookmark: _Hlk62048619]During RAN#90 a WID on introduction of lower 6GHz NR unlicensed operation for Europe (RP-210762) was agreed. 
The objectives of the core part work item are:
· [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
· Define or update (if needed) transmitter and receiver characteristics requirements for the BS

The objective of the performance part work item is:
· Define or update (if needed) conformance requirements for BS testing.

According to agreed work plan (R4-2101929) the target completion time for the WI was RAN#93. Hence, since the WI is not finalized it is needed to discuss how to further proceed.
Discussion
Referencing the objectives of the WID, the first objective being whether to introduce unlicensed operation in the range 5945-6425 MHz for Europe by reusing band n96 or by introducing a new band has been the main discussion point since the approval of the WID. This open issue has been delaying progress on all other aspects. 

The discussed options are:

· Option 1: Re-using already defined band n96, for the frequency range 5945 MHz to 6425 MHz 
· 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
· On top of specific requirements provided by ECC, the new band shall reuse requirements already defined for n96, where possible.
  
RAN4 have concluded that both option 1 and option 2 are technically feasible and can support unlicensed operation for Europe in the frequency range 5945 MHz to 6425 MHz. An extensive comparison of the specification impact was collected during RAN4#100 as captured in a not-agreed LS draft (R4-2114752). For reference, the comparison tables have been included in Annex A.     

Observation 1: 	RAN4 concludes both option 1 and option 2 are technically feasible. A comparison of specification impact to 38.101-1 and 38.104 is presented in Annex A. 
As found in the comparison, both options will for the UE require specific NS(s) to be defined to contain the regulatory requirements specific for Europe. Some concerns about UEs operating according to the wrong NS resulting in violation of the regulations have been expressed during the RAN4 meetings. However, UEs not conforming to the specification or BSs broadcasting wrong NS is a potential issue with both options 1 and 2 regardless. For the BS it is specified that the BS shall follow regional regulations when operating in shared spectrum. 

Observation 2: 	Specific NS(s) is needed to be defined for European NR-U operation in the 6 GHz band regardless of which option is chosen. 
The regulations for unlicensed operation in the frequency range 5945 MHz to 6425 MHz in Europe are defined by ECC Decision (20)01 which led to this WI being initiated. During the RAN4 meetings, it has been questioned if these regulations are sufficient to introduce unlicensed operation in the lower 6 GHz range (5945 MHz to 6425 MHz) and if further considerations should be given to the upper 6 GHz range (6425 MHz to 7125 MHz). Note, however, that no regulations have yet been defined in Europe for the upper 6 GHz range. 

Observation 3: 	No European regulations have yet been defined in the upper 6 GHz range (6425 MHz to 7125 MHz). 
[bookmark: _Hlk73534892]However, if there is a strong concern for how future regulations for the upper 6 GHz range potentially might impact NR-U operation in the lower 6 GHz range (5945 MHz to 6425 MHz) perhaps it is needed to delay further progress on the WI until this has become clear. Otherwise, RAN4 has to proceed with introducing unlicensed operation in the frequency range 5945 MHz to 6425 MHz in Europe according to the only regulations that exist, namely ECC Decision (20)01 as described in the WID.

If the WI is to proceed within RAN4 it is needed to agree to the proposed extension of the WI as further discussed in the status report (RP-211822), since according to the agreed WID it is targeted for completion at RAN#93.

Observation 4: 	The WI (NR_6GHz_unlic_EU) was targeted to be finalized at RAN#93. 
Since it has not been possible for RAN4 to conclude if option 1 (Re-using already defined band n96) or option 2 (Defining a new band n[xx]) shall be followed and this has delayed the WI it is suggested that RAN decides this to progress further work within RAN4. 
Proposal 1: 	RAN needs to consider if the WI (NR_6GHz_unlic_EU) needs to be put on hold pending potential future regulations for the upper 6 GHz range (6425 MHz to 7125 MHz), or further extension of the WI is needed. If further WI deadline extension is preferred by RAN, RAN should decide whether option 1 (Re-using already defined band n96) or option 2 (Defining a new band n[xx]) shall be adopted.
Conclusion
The contributions discuss how the WI for the introduction of lower 6GHz NR unlicensed operation for Europe can be proceeded.

Observation 1: 	RAN4 concludes both option 1 and option 2 are technically feasible. A comparison of specification impact to 38.101-1 and 38.104 is presented in Annex A. 
Observation 2: 	Specific NS(s) is needed to be defined for European NR-U operation in the 6 GHz band regardless of which option is chosen. 
Observation 3: 	No European regulations have yet been defined in the upper 6 GHz range (6425 MHz to 7125 MHz). 
Observation 4: 	The WI (NR_6GHz_unlic_EU) was targeted to be finalized at RAN#93. 
Proposal 1: 	RAN needs to consider if the WI (NR_6GHz_unlic_EU) needs to be put on hold pending potential future regulations for the upper 6 GHz range (6425 MHz to 7125 MHz), or further extension of the WI is needed. If further WI deadline extension is preferred by RAN, RAN should decide whether option 1 (Re-using already defined band n96) or option 2 (Defining a new band n[xx]) shall be adopted.
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Annex A
In the tables below it is indicated whether or not specification(s) need changes (i.e. amendments or clarifications) or not (i.e. can be re-used as is). Further, comments on actions needed or concerns have been added. 

Table 1 – Comparison of UE specification (TS 38.101-1) impact for the two options
	Affected clause
	Requirement
	Option 1
Re-using already defined band n96
	Option 2
Defining a new band n[xx],

	5.2
	Operating bands
	No changes needed
Existing band n96 is re-used
FUL_low: Limited to 5945 MHz
FUL_high: Limited to 6424 MHz
FDL_low: Limited to 5945 MHz
FDL_high: Limited to 6424 MHz
	Changes needed 
A new band [nXX] is added
FUL_low: Defined as 5945 MHz
FUL_high: Defined as 6424 MHz
FDL_low: Defined as 5945 MHz
FDL_high: Defined as 6424 MHz

	5.2A.1, 5.2A.2
	Intra-band CA and inter-band CA
	Potential re-use of band n96 combinations limited to the frequency range available in Europe.

	Potential duplicating of band combinations with new band number.


	5.3.5
	UE channel bandwidth per operating band
	No changes needed
Existing channel bandwidth will be re-used. Including 100MHz CBW.
	Changes needed 
Duplicating and re-using of the n96 channel bandwidth for the new band in the bandwidth table. Including 100MHz CBW.

	5.4.2.3
	Channel raster
	No changes needed
Existing channel rasters are re-used (with a NOTE if needed limiting the range for the EU/CEPT region)
	Changes needed 
Duplicating and re-using of the n96 channel rasters, that correspond to the 5945-6425MHz range

	5.4.3.3
	Sync raster
	No changes needed
Existing sync rasters are re-used (with a NOTE if needed limiting the range for the EU/CEPT region)
	Changes needed 
Duplicating and re-using of the n96 sync rasters corresponding to the 5945-6425MHz range

	5.5A.1
	Configurations for intra-band contiguous CA
	No changes needed
Band n96 intra-band CA configurations will be re-used, including being standardised NR-U UL CA.
	Changes needed 
Duplicating and re-using of n96 intra-band CA configurations, including being standardised NR-U UL CA.

	5.5A.3.1
	Configurations for inter-band CA (two bands)
	Potential re-use of band n96 combinations limited to the frequency range available in Europe.

	Potential duplicating of band combinations with new band number.


	6.2F.1
	UE maximum output power
	Specification changes
New NS value(s) corresponding to the EU/CEPT regulations

	Specification changes
New NS value(s) corresponding to the EU/CEPT regulations

	
	
	Some companies expresses concern with having multiple NS values defined for different regions for a single band and stated that European regulatory conformance cannot be meet with this approach. However, other companies do not share these concerns and note that other bands defined within the 3GPP specification also have multiple NSs for different regions. 

	6.2F.2
	UE maximum output power reduction
	No changes needed
	No changes needed

	6.2F.3
	UE additional maximum output power reduction
	Changes needed 
New NS value(s) added but only applicable for the 5945-6425 MHz range restricting operation within this frequency range. 
	Changes needed 
New NS value(s) for the new band

	7.3F
	Reference sensitivity
	No changes needed
Band n96 requirements are re-used.
Including REFSENS exceptions for band combinations in 38.101-1 and 38.101-3
	Changes needed 
Duplicating and re-using of band n96 requirements.
Including REFSENS exceptions for band combinations in 38.101-1 and 38.101-3

	7.6F.2
	In-band blocking characteristics
	FFS
	FFS

	
	
	

	7.6F.3
	Out-of-band Blocking characteristics
	FFS

	FFS 

	
	
	



Table 2– Comparison of BS specification (TS 38.104) impact for the two options
	Affected clause
	Requirement
	Option 1
Re-using band n96
	Option 2
Defining a new band n[xx]

	5.2
	Operating band
	No changes needed
Existing band n96 is re-used
FUL_low: Limited to 5945 MHz
FUL_high: Limited to 6424 MHz
FDL_low: Limited to 5945 MHz
FDL_high: Limited to 6424 MHz
	Changes needed 
A new band [nXX] is added
FUL_low: Defined as 5945 MHz
FUL_high: Defined as 6424 MHz
FDL_low: Defined as 5945 MHz
FDL_high: Defined as 6424 MHz

	5.4.2.3
	Channel raster entries for each operating band

	No changes needed
Existing channel bandwidth will be re-used. Including 100MHz CBW.
	Changes needed 
Duplicating and re-using of the n96 channel bandwidth for the new band in the bandwidth table. Including 100MHz CBW.

	5.4.3.3	
	[bookmark: _Toc37260120][bookmark: _Toc61178827][bookmark: _Toc37267508][bookmark: _Toc53178601][bookmark: _Toc53178150][bookmark: _Toc29811652][bookmark: _Toc44712110][bookmark: _Toc45893423][bookmark: _Toc61179297][bookmark: _Toc36817204]Synchronization raster entries for each operating band

	No changes needed 
Existing channel rasters are re-used (with a NOTE if needed limiting the range for the EU/CEPT region)
	Changes needed 
Duplicating and re-using of the n96 channel rasters, that correspond to the 5945-6425MHz range

	6.6.1
	[bookmark: _Toc61178867][bookmark: _Toc29811692][bookmark: _Toc37260160][bookmark: _Toc44712150][bookmark: _Toc36817244][bookmark: _Toc45893463][bookmark: _Toc53178641][bookmark: _Toc21127483][bookmark: _Toc61179337][bookmark: _Toc37267548][bookmark: _Toc53178190]General

	FFS if the definition of Foube have to be clarified for the range 5945-6425 MHz when operated in EU
	FFS if  Foube needs redefining  for new band

	6.6.3.2
	ACLR
	No changes needed
	Changes needed 
Duplicating and re-using from n96 and add the new band number

	6.6.5.2	
	UEM
	FFS
	FFS

	7.2.2	
	REFSENS
	No changes needed
	Changes needed 
Duplicating and re-using from n96 and add the new band number

	7.3.2	
	Dynamic range
	No changes needed
	Changes needed 
Duplicating and re-using from n96 and add the new band number

	7.4.1.2
	ACS requirement
	No changes needed
	Changes needed 
Duplicating and re-using from n96 and add the new band number

	7.4.2
	In-band blocking

	Changes needed 
Modify the requirement for 5945-6425 so note is not based on operating band but on restricted frequency range (and potentially a modified Foube) when operating in EUFFS 
	Changes needed 
Clarify Foube requirements for new band with the range 5945-6425 MHz

	7.5.2
	Out-of-band blocking
	Changes needed 
Modify the requirement for 5945-6425 so note is not based on operating band but on restricted frequency range (and potentially a modified Foobb) when operating in EUFFS 
	Changes needed 
Clarify Foobb requirements for new band with the range 5945-6425 MHz

	7.5.3
	Co-location minimum requirements
	Changes needed 
Paragraph 4 and Note 3 would have to be modified to take into account the range 5945-6425 MHz when operated in EU (not the operating band as the exclusions would only exist for the allocated sub-band).
	No change needed

	7.6.2
	Receiver spurious emissions
	Changes needed 
Modify the requirement for 5945-6425 so note is not based on operating band but on restricted frequency range (and potentially a modified Foube) when operating in EU
	No change needed

	7.7.2
	Intermodulation requirement
	No changes needed
	Changes needed 
Duplicating and re-using from n96 and add the new band number

	7.8.2
	ICS requirement
	No changes needed
	Changes needed 
Duplicating and re-using from n96 and add the new band number
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