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1	Introduction 
3GPP Rel-16 NR-U WI [1] specified how the NR technology can be used on the unlicensed spectrum thus offering more resources in frequency bands, such as 5GHz and 6GHz.  While 5GHz is a well-known band for the unlicensed operation, 6GHz is a relative new band usage of which was approved recently in different regulatory regions. Following the publication of the 6GHz regulatory decision for the EU/CEPT countries is November 2020, 3GPP RAN#90 meeting decided to resume the corresponding WI [2] that aims at adding 3GPP support for the 6GHz band in that regulatory region. During RAN WG4 meetings, several contributions were made elaborating further on whether 3GPP can leverage the existing band n96 or should add a new band. Finally, as per 3GPP RAN plenary guidance made during the RAN#93 meeting [3], RAN WG4 was tasked to define a new band for the unlicensed operation in the lower 6GHz band and devise the corresponding UE receiver blocking requirements with an assumption that the same UE hardware can be re-used for supporting unlicensed operation on the full 6GHz band and the lower 6GHz band.  
In this discussion paper we present our view on the frequency range of a new band as well as associated blocking requirements that can be supported with the UE hardware implementing the full unlicensed 6GHz band.   

2	Lower 6GHz band 
2.1	Frequency range 
As the mandatory EC Decision 2021/1067 [5], the frequency range for unlicensed operation in the lower part of the 6GHz band is defined as 5.945-6.425GHz in the EU/CEPT countries.  The EU/CEPT region has the ITS band protection of which requires an additional guard band. However, other Region 1 countries, such as UK, UAE, Morocco, all countries covered by the African Telecommunication Union, define the lower 6GHz band as 5.925-6.425GHz. Furthermore, some Region 2 and Region 3 countries which are still in the consultation phase also plan to open the lower part of the 6GHz band starting from 5.925GHz. Thus, to avoid market fragmentation and to avoid introduction of yet another lower 6GHz band specifically for other Region 1 counties, a new band can be defined as 5.925-6.425GHz. In fact, since TSG RAN has already tasked RAN WG4 to introduce a new band with the assumption that the same hardware is re-used between the existing band n96 and a new band, a new band can be safely defined as 5.925-6.425GHz without breaking the device ecosystem.
To avoid potential misinterpretation of which frequency range can be used in the EU/CEPT region, the corresponding NS flag(s) can be limited to the 5.945-6.425GHz range in TS 38.101-1. The same approach has already been applied to the NS_54, US FCC standard-power mode, which can be used only in specific UNII sub-ranges within the 6GHz band. The table below presents the excerpt from the TS 38.101-1 Table 6.2F.1-2 showing that NS_54 is limited only to a specific frequency range. Thus, the EU/CEPT NS flag can be limited to the corresponding frequency range leaving a new band definition to be more suitable to other countries/regions.


Table 2.1-1: Exemplary implementation of EU/CEPT NS flags (based on Table 6.2F.1-2 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
	

	[nXX]
	NS_XY
	20, 40, 60, 80
	5945 – 6425
	10


 
[bookmark: _Toc85542164][bookmark: _Toc85620974][bookmark: _Toc85817431][bookmark: _Toc85834805]Proposal 1a:	A new band for unlicensed operation in the lower 6GHz band is defined as 5.925-6.425GHz.   
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2.2	Blocking requirements
Another issue raised and heavily discussed during the previous meetings is which (in-band and out-of-band) blocking requirements shall be assumed for the frequency range above 6.425GHz for devices operating in the EU/CEPT region. Figure 2.2-1 below summarises existing in-band and out-of-band blocking requirements for the 3GPP shared access bands n46 and n96. As can be seen from the figure, these requirements are expressed in the frequency agnostic way using F_high and F_low and the configured channel bandwidth. 

[image: ]
Figure 2.2-1: 3GPP in-band and out-of-band blocking requirements for the shared access bands.

For the out-of-band blocking requirements two ranges are defined with the blocker level as -30dBm and -20dBm. It is also worth noting that offsets are defined in such a way that -30dBm range exists only for the 20..60MHz NR-U channels, and for the 80MHz NR-U channel the -30dBm range is not applicable at all. These offsets and the blocker levels are summarised in the Table 2.2-1 below.
Table 2.2-1: Summary of offsets for the out-of-band blocking requirements.
	NR-U channel 
(MHz)
	Range 2 (-30dBm) offset
(MHz)
	Range 3 (-20dBm) offset
(MHz)

	20
	60
	200

	40
	120
	200

	60
	180
	200

	80
	N/A
	240

	100
	N/A
	300


  

From the existing 3GPP band n96 perspective, all frequencies in the range of 6.425-7.125GHz are considered as in-band with the blocker level of -56 and -44dBm. However, if a new band is defined, then according to the existing 3GPP requirements the 6.425-7.125GHz frequency range will be regarded as out-of-band with the blocker level of -30 and -20dBm. As discussed during the previous RAN WG4 and RAN plenary meetings, introduction of a new band and the associated blocking requirements should account for the fact that the same UE hardware can be used.  Thus, the definition of out-of-band blocking requirements for a new band can be based on the following principles:
a)	For frequencies below the lower edge of the band, existing requirements are applied (same as for band n46 and n96).
b)	For frequencies above the band n96 upper edge, 7.125GHz, the existing requirement of -20dBm is applied (refer to Table 2.2-2 below).
c)	For frequencies between 6.425 and 7.125GHz the blocker level is set to a value from the [-44…-30] dBm range based on the following reasons:
-	The lower bound of -44dBm comes from the existing in-band blocking requirements of band n96;
-	The upper bound of -30dBm is agreed by the TSG RAN WF (and corresponds to Range 2 value);
-	It is possible to consider a set of increasing values starting from -44dBm to XdBm similar to existing Range 2 and Range 3;
-	For the sake of specification simplicity and if acceptable, a single value of XdBm can be also considered for the whole range;     
-	The upper bound of XdBm should be chosen accounting for the fact that the same UE RF hardware is assumed for both band n96 and a new band, and thus it is not likely the case that all UEs will be able to meet the -30dBm target;
-	Accounting for the implementation margins, it is more realistic to assume a value from [-39…-36] dBm range. 

Table 2.2-2: Out of-band blocking for shared access bands (based on Table 7.6F.3.1-2 from TS 38.101-1)
	Operating band
	Parameter
	Unit
	Range1
	Range 2
	Range 3

	
	Pinterferer
	dBm
	-44
	-30
	-15

	n46, n96
	Finterferer (CW)
	MHz
	N/A
	-200 < f – FDL_low ≤    -3*CBW
or
3*CBW ≤ f – FDL_high < 200
	1 ≤ f ≤ FDL_low – MAX(200,3*CBW)
or
FDL_high                   + MAX(200,3*CBW)
≤ f ≤ 12750

	NOTE 1:	The power level of the interferer (PInterferer) for Range 3 shall be modified to -20 dBm for FInterferer > 4200 MHz.
NOTE 2:	CBW denotes the channel bandwidth of the wanted signal



Similar out-of-band blocking requirements are also defined for the case when several contiguous carriers are aggregated within the same shared access band. The general logic is similar to requirements in Table 2.2-2, but the total aggregated channel bandwidth is assumed instead of the individual carrier bandwidth. However, there are no CA requirements for the 3GPP band n96. Thus, it should be discussed whether new band out-of-band CA blocking requirements are discussed in the context of the corresponding requirements for band n96 or both bands are postponed to the maintenance phase.  
Table 2.2-3: Out of-band blocking for shared access bands and contiguous CA (based on Table Table 7.6F.3.2-2 from TS 38.101-1)
	Operating band
	Parameter
	Unit
	Range1
	Range 2
	Range 3

	
	Pinterferer
	dBm
	-45
	-30
	-15

	n46
	Finterferer (CW)
	MHz
	N/A
	-200 < f – FDL_low ≤ -3*BWChannel_CA
or
3*BWChannel_CA ≤ f – FDL_high < 200
	1 ≤ f ≤ FDL_low – MAX(200,3*BWChannel_CA)
or
FDL_high + MAX(200,3*BWChannel_CA)
≤ f ≤ 12750

	NOTE 1:	The power level of the interferer (PInterferer) for Range 3 shall be modified to -20 dBm, for FInterferer > 4200 MHz.
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3	Conclusions
In this discussion paper we have presented our further considerations on the lower 6GHz band for the EU/CEPT region. As a summary of our paper, we suggest defining a new band as 5.925-6.425GHz to support other Region 1, 2 and 3 countries that define the lower 6GHz band for the license-exempt operation. Nevertheless, the EU/CEPT specific NS flags will be defined only for the 5.945-6.425GHz range. As for the locking requirements for the 6.425-7.125GHz range, a particular blocker level should be further discussed and chosen from the [-44…-30] dBm range accounting for the fact that the same UE hardware will be used to support both band n96 and a new band. 
Proposal 1a:	A new band for unlicensed operation in the lower 6GHz band is defined as 5.925-6.425GHz.
Proposal 1b:	The EU/CEPT NS flag(s) will be explicitly limited to the 5.945-6.425GHz range.
Proposal 2a:	For frequencies above band n96 upper edge, new band single carrier out-of-band blocker level is set to -20dBm.
Proposal 2b:	For frequencies between 6.425 and 7.125GHz, upper bound for the new band single carrier out-of-band blocker level is set to X dBm chosen from the [-44..-30]dBm range.
Proposal 2c:	Discuss further whether new band CA out-of-band blocking requirements are discussed together with the corresponding requirements for band n96 or the CA requirements for both bands are postponed to the maintenance phase.
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