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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 ECC 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 following RAN WG4 meetings, several contributions were made elaborating further on whether 3GPP can leverage the existing band n96 or should add a new band. However, RAN WG4 was not able to conclude on which option to choose, and the 3GPP RAN#92 meeting tasked RAN WG4 to work further on technical analysis of each option. During the RAN4#100 meeting a preliminary technical comparison of both options were captured in [3], but the corresponding LS was not agreed due to several open issues, such as in- and out-of-band blocking requirements.  
In this discussion paper we present further technical information on the existing regulatory requirements for in- and out-of-band blocking in the 6GHz EU/CEPT band. 

2	6GHz EU/CEPT band blocking requirements 
3GPP blocking requirements for the UE receiver are defined in TS 38.101-1, in which sub-clause 7.6F.2 and 7.6F.3 capture, respectively, in- and out-of-band blocking requirements for so-called "shared access bands" that use license-exempt access mode. Figure 2-1 below presents a summary of these requirements showing the wanted signal in the middle of the considered band as well as blocker signal levels. For the sake of simplicity 20MHz wanted signal is considered, power of which is determined as REFSENS+9 dBm. As can be seen from the figure, the in-band blocker signal has two ranges with -56dBm and -44dBm signal strengths, respectively. As for the out-of-band blocking requirements, the blocker’s signal strength increases further to -30dBm and -20dBm (whereupon the lower frequency range of 1-4200MHz uses even a higher signal strength of -15dBm). It is worth noting that these requirements are generic for the existing shared access bands, n46 and n96, defined by 3GPP. The exact frequency range is determined based on F_low and F_high parameters that define the starting and the ending point of a particular band.  
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Figure 2-1: Summary of the 3GPP in- and out-of-band blocking requirements for the shared access bands.
As for the normative and regulatory requirements for the EU/CEPT 6GHz band, it should be noted that neither ECC Decision (20)01 nor the mandatory EC Decision [4] (published in June 2021) mentions any specific blocking requirements for the frequencies below or above the considered band. Nevertheless, as mentioned by one proponent during the RAN4#100 meeting, we should also account for the Radio Equipment Directive 2014/53/EU [5]. This Radio Equipment Directive 2014/53/EU requires that any product being placed on the market has to be assessed against the essential requirements within. And article 3.2 includes receiver performance parameters that are appropriate for the device and application.  To cover the needs of Radio Equipment Directive 2014/53/EU, ETSI EN 303 687 [6] establishes a common relationship between the Directive and detailed technical requirements, such as blocking and ACS. These requirements have been defined based upon the current legal status of spectrum allocations for the 6GHz band and what is deemed as minimum acceptable performance criteria for the products and technologies legally being deployed in the 6GHz band. It follows the same principle in ETSI EN 301 893 [7] that provides a common set of receiver performance parameters to cover the essential requirements of article 3.2 of Directive 2014/53/EU for the 5GHz systems.
For the sake convenience, we present below the corresponding excerpt from ETSI EN 303 687, in which item No.8 provides the exact reference to the sub-clause with the 6GHz band receiver blocking requirements. 
Table A.1: Relationship between the present document and
the essential requirements of Directive 2014/53/EU
	Harmonised Standard ETSI EN 303 687

	Requirement
	Requirement conditionality

	No
	Description
	Essential requirements of Directive
	Clause(s) of the present document
	U/C
	Condition

	1
	Nominal centre frequencies/nominal bandwidth
	3.2
	4.3.1
	U
	

	2
	RF output power
	3.2
	4.3.2
	U
	

	3
	Power spectral density
	3.2
	4.3.3
	U
	

	4
	Transmitter unwanted emissions outside the 6 GHz RLAN band
	3.2
	4.3.4.1
	U
	

	5
	Transmitter unwanted emissions within the 6 GHz RLAN band
	3.2
	4.3.4.2
	U
	

	6
	Receiver spurious emissions
	3.2
	4.3.5
	U
	

	7
	Channel access mechanism
	3.2
	4.3.6
	U
	

	8
	Receiver blocking
	3.2
	4.3.7
	U
	

	9
	Receiver adjacent channel selectivity
	3.2
	4.3.8
	U
	

	10
	Mechanical and electrical design
	3.2
	4.3.9
	U
	


 
It should be noted that it is not mandatory to have an ETSI specification once a regulation such as ECC decision (20)01 has been published as the manufacturer can still use a notified body to assess the appropriate technical information against the regulations to place a product on the market. 
Figure 2-2 below presents the summary of the receiver blocker requirements for the EU/CEPT 6GHz band as defined in the latest version of ETSI EN 303 687 document. Firstly, ETSI requirements do not differentiate between in- and out-of-band blocking requirements. In fact, only out-of-band blocking requirements are defined which referred to as just "blocking requirements". Secondly, (out-of-band) blocking requirements are defined only for the lower frequencies below 5925MHz; there are no specific blocking requirements at all for the upper frequencies. Thirdly, (out-of-band) blocking requirements are considerably relaxed, by around 25dB, comparing to the existing 3GPP requirements. While the ETSI (out-of-band) blocking requirements assume blocker’s signal strength as -53dBm and -47dBm, 3GPP sets much more stringent requirements by setting the blocker’s signal strength to -30dBm and -20dBm, respectively. It is worth noting that ETSI and 3GPP define the wanted signal strength in a slightly different way, either through P_min or REFSENS, but the resulting wanted signal strength will be comparably the same for the given device.   
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Figure 2-2: Summary of the ETSI blocking requirements for the 6GHz band.

Based on the presented analysis the following key observations can be made:
Observation 1:	All radio equipment devices on the EU market must be compliant with the Radio Equipment Directive 2014/53/EU, whereupon compliance with the aforementioned Directive and technical requirements for the 6GHz band is established through ETSI EN 303 687.
Observation 2:	Current ETSI EN 303 687 standard does not define any blocking requirements for frequencies above 6425MHz (following the same principle as in ETSI EN 301 893 for the 5GHz band).
Observation 3:	Current 3GPP blocking requirements fully meet ETSI requirements.  In fact, they are much more stringent defining not only in-band blocking requirements, but also out-of-band bocking requirements for both lower and higher frequencies.
Observation 4:	NR-U devices compliant with the 3GPP specifications will provide blocking protection for frequencies above 6425MHz.
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3	Conclusions
In this discussion paper we have presented the technical analysis of the existing in- band out-of-band blocking requirements as defined by the 3GPP specifications and the EU normative documents such as the EU Radio Equipment Directive and ETSI EN 303 687. In summary of our paper the following key observations are made:
Observation 1:	All radio equipment devices on the EU market must be compliant with the Radio Equipment Directive 2014/53/EU, whereupon compliance with the aforementioned Directive and technical requirements for the 6GHz band is established through ETSI EN 303 687.
Observation 2:	Current ETSI EN 303 687 standard does not define any blocking requirements for frequencies above 6425MHz (following the same principle as in ETSI EN 301 893 for the 5GHz band).
Observation 3:	Current 3GPP blocking requirements fully meet ETSI requirements.  In fact, they are much more stringent defining not only in-band blocking requirements, but also out-of-band bocking requirements for both lower and higher frequencies.
Observation 4:	NR-U devices compliant with the 3GPP specifications will provide blocking protection for frequencies above 6425MHz.

Proposal:	We ask TSG RAN to consider presented technical analysis for further technical discussions.
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