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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.       
In this contribution, we discuss how the frequency range 5945 MHz to 6425 MHz can be enabled for unlicensed operation.
2. Discussion
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

These objectives of the WID are discussed further in the following sections.
Is it needed to define or update system parameters?
[bookmark: _Hlk60840868]When defining system parameters as channel bandwidths, channel and synchronization raster for band n96 great care was taken to ensure alignment to other technologies intended deployed in the same unlicensed spectrum. The same should apply to the overlapping frequency range now adopted for unlicensed operation in Europe. 
Observation 1: The same efforts for channel arrangement alignment to other technologies intended deployed in the frequency range as used for the design of n96 should be applied. 
The raster design used for band n96 follows the approach, also adopted earlier for band n46, which is aligned to the Harmonised Standard for access to radio spectrum in the 6 GHz range [2]. This implicitly means alignment to e.g. WiFi channel arrangements.     
The difference from band n96, intended for US deployments, and the frequency range included in this work 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).
[bookmark: _Hlk60840949]Based on the previous there should be no need to modify or add additional channel bandwidths, channel or synchronization raster points as already defined for band n96.
Observation 2: There is no need to modify or add additional channel bandwidths, channel or synchronization raster points as already defined for band n96. 
[bookmark: _Hlk61003246]Restricting the used of the channels defined for n96 above 6425 MHz to only allow the lower range for operation in Europe can either be done by modifying the notes in TS 38.101-1 Table 5.4.2.3-3 and Table 5.4.3.3-1 and/or as a frequency restriction in the NS defined for European deployment.
Observation 3: The European utilization of band n96 could be restricted done by modifying the notes in 38.101-1 Table 5.4.2.3-3 and Table 5.4.3.3-1 and/or as a frequency restriction in the NS defined for European deployment. 
Is it needed to define or update transmitter and receiver characteristics requirements?
In the Harmonised Standard for access to radio spectrum in the 6 GHz range [2] slightly different deployments definitions have been used as compared to the FCC Report and Order FCC 20-51. NS_53 and NS_54 already defined for n96 as shown below come from the FCC definition of a Client (UE) Low-Power Access and a Client (UE) Standard-Power Access. 
 Table 6.2F.1-2: Additional requirements for transmit power density [from TS 38.101-1]
	NR Band
	NS value
	Channel bandwidth (MHz)
	Frequency range (MHz)
	Maximum mean power density (dBm/MHz)

	n96
	NS_53
	20, 40, 60, 80
	5925 – 7125
	-1

	
	NS_54
	20, 40, 60, 80
	5925 – 6425
	17

	
	
	
	6525 – 6875
	

	
	[NS_xx]
	20, 40, 60, 80
	5945 – 6425
	1

	
	[NS_yy]
	20, 40, 60, 80
	5945 – 6425
	10



ETSI BRAN defines Low Power Indoor (LPI) and Very Low Power (VLP) usage which could be represented as shown above by respectively NS_xx and NS_yy. 
Observation 4: NS_[xx] and NS_[yy] corresponding to deployments defined in EN 303 687 shall be defined in 38.101-1. 
RF output power limit is in [2] defined to 23dBm for LPI usage while only PC5 (20dBm) is defined for n96. However, the introduction of PC3 (23dBm) for both n46 and n96 could be treated separately from the introduction of unlicensed operation in the European range 5945 MHz - 6425 MHz.  
As only PC5 is considered at the moment A-MPR values defined for n96 could be used as a starting point. However, since the frequency range is truncated A-MPR values for NS_xx and NS_yy might need to be studied and verified before included in section 6.2F.3 of TS 38.101-1. 
Observation 5: A-MPR values needs to be studied and verified for NS_[xx] and NS_[yy]. 
For unwanted emission requirements band n96 follows n46 which is designed to adopt the requirements posed by the European Harmonised Standard for access to radio spectrum in the 5 GHz range. As the Harmonised Standard for access to radio spectrum in the 6 GHz range adopts e.g. the spectrum emission mask from the 5 GHz range the requirements are mostly already fulfilled. For spurious emissions (Section 6.5F.3 of 38.101-1) the NS_xx and NS_yy also needs to be added with values corresponding to [2] being -45dBm and -22dBm respectively. Both values are to be measured with a bandwidth of 1 MHz. 
Observation 6: Spurious emission requirements shall be added for NS_[xx] and NS_[yy] in accordance with EN 303 687. 
Related to additional receiver requirements it is expected that no further changes are needed as compared to a receiver covering the entire n96 range.   
Observation 7: There is no need to modify or add additional receiver requirements besides the ones already defined for band n96. 
New band or reuse n96?
Based on the previous sections it seems the most straight forward approach for fulfilling the objectives of the WID is to introduce unlicensed operation in the European range 5945-6425 MHz by NS design. 
A limiting factor is Note 14 now included in Table 5.2-1 of TS 38.101-1 stating that This band is applicable in the USA only subject to FCC Report and Order FCC 20-51. As NS is defined to enforce the restrictions posed by the FCC Report and Order FCC 20-51 it seems the already defined Note 13 is more fitting which stats that This band is restricted to operation with shared spectrum channel access as defined in 37.213. It should be emphasised that reusing n96 for European unlicensed operation does not preclude defining a new band either fully or partially overlapping n96 for normal NR operation.
Observation 8: If band n96 is to be reused with additional NS defined Note 14 in Table 5.2-1 of TS 38.101-1 shall be modified. 
[bookmark: _Hlk60860095]In concussion, it is proposed to proceed with enabling the frequency range 5945 MHz to 6425 MHz for unlicensed operation in Europe by defining additional NS for band n96 as well as corresponding A-MPR values.
Proposal 1: Introduce the 5945 MHz to 6425 MHz frequency range for unlicensed operation in Europe using already defined band n96 with relevant modifications.
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 same efforts for channel arrangement alignment to other technologies intended deployed in the frequency range as used for the design of n96 should be applied. 
Observation 2: There is no need to modify or add additional channel bandwidths, channel or synchronization raster points as already defined for band n96. 
Observation 3: The European utilization of band n96 could be restricted done by modifying the notes in 38.101-1 Table 5.4.2.3-3 and Table 5.4.3.3-1 and/or as a frequency restriction in the NS defined for European deployment. 
Observation 4: NS_[xx] and NS_[yy] corresponding to deployments defined in EN 303 687 shall be defined in 38.101-1. 
Observation 5: A-MPR values needs to be studied and verified for NS_[xx] and NS_[yy].
Observation 6: Spurious emission requirements shall be added for NS_[xx] and NS_[yy] in accordance with EN 303 687. 
Observation 7: There is no need to modify or add additional receiver requirements besides the ones already defined for band n96. 
Observation 8: If band n96 is to be reused with additional NS defined Note 14 in Table 5.2-1 of TS 38.101-1 shall be modified. 
Proposal 1: Introduce the 5945 MHz to 6425 MHz frequency range for unlicensed operation in Europe using already defined band n96 with relevant modifications.

[bookmark: _GoBack]
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