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1 Introduction
[bookmark: _Hlk75780291]In this contribution we discuss Rel-16 correction regarding the energy detection threshold formula for shared spectrum channel access. The corresponding draft CR is in [1].
[bookmark: _Toc101615136]2	Discussion
For operation with shared spectrum channel access, the process of defining the energy detection threshold (EDT) for downlink (DL) and uplink (UL) is established within TS 37.213 v16.12.0. This EDT formulation was fundamentally grounded in the established EDT from the ETSI (European Telecommunications Standards Institute) Harmonized standard EN 301 893 pertinent to the 5 GHz band.
The conception of the EDT within ETSI TC BRAN was a culmination of extensive deliberations and negotiations over years, aimed at mediating among diverse technologies utilizing the unlicensed band in the 5 GHz range. The consensus achieved led to the crystallization of the EDT formula within the 37.213 standard, predicated on EN 301 893 v 2.1.1.[EN 301 893 v2.1.1 clause 4.2.7.3.2.5][2]
4.2.7.3.2.5	ED Threshold Level (Energy Detection Threshold Level) 
Equipment shall consider a channel to be occupied as long as other RLAN transmissions are detected at a level greater than the ED Threshold Level (TL). The ED Threshold Level (TL) is integrated over the total Nominal Channel Bandwidth of all Operating Channels used by the equipment. 
The ED Threshold level (TL) depends on the type of equipment:
Option 1:	For equipment that for its operation in the 5 GHz bands is conforming to IEEE 802.11™-2016 [9], clause 17, clause 19 or clause 21, or any combination of these clauses, the ED Threshold Level (TL) is independent of the equipment's maximum transmit power (PH). Assuming a 0 dBi receive antenna the ED Threshold Level (TL) shall be:
	TL = -75 dBm/MHz 	(2)
Option 2:	For equipment conforming to one or more of the clauses listed in Option 1, and to at least one other operating mode, and for equipment conforming to none of the clauses listed in Option 1, the ED Threshold Level (TL) shall be proportional to the equipment's maximum transmit power (PH). Assuming a 0 dBi receive antenna the ED Threshold Level (TL) shall be:
For PH ≤ 13 dBm:	TL = -75 dBm/MHz
	For 13 dBm < PH < 23 dBm: 	TL = -85 dBm/MHz + (23 dBm - PH)	(3)
	For PH ≥ 23 dBm:	TL = -85 dBm/MHz




In EN 301 893 v2.1.1[2], the EDT is contingent upon both the nature of the technology involved and its maximum  transmit power. Specifically, for technologies that implement 802.11 preamble detection, a standardized, elevated EDT of -62 dBm/20 MHz (-75 dBm/MHz) was allowed, irrespective of the device’s maximum transmit power. Conversely, for the remainder of the technologies, the EDT was standardized at -72 dBm/20 MHz (or -85 dBm/MHz) for transmit power exceeding 23 dBm, with allowance to increase up to -62 dBm/20 MHz (or -75 dBm/MHz) for transmit power below 13 dBm.
This was explicitly articulated and adopted in the TS 37.213 for EDT determination when absence of other technologies cannot be guaranteed: meaning when 3GPP technologies coexist with IEEE technologies, as shown further below. 
· It is worthy to note that, since no other regulatory region had defined an EDT, the EDT from ETSI TC BRAN was used as the maximum EDT when transmitting with maximum power as shown in 1.
·  was defined based on the upper bound of -62 dBm/20 MHz as shown in 2. 
·  was chosen as 10 dB for DL (except for discovery bursts) and UL Transmissions so that the maximum EDT amounts to -72 dBm/20MHz when transmitting with maximum power as shown in 3.  
	[37.213 Section 4.1.5 and Section 4.2.3.1]

[bookmark: _Toc524694431][bookmark: _Toc28873141][bookmark: _Toc35593599][bookmark: _Toc44669007][bookmark: _Toc51607156][bookmark: _Toc105699812]4.1.5	Energy detection threshold adaptation procedures
An eNB/gNB accessing a channel on which transmission(s) are performed, shall set the energy detection threshold () to be less than or equal to the maximum energy detection threshold .
 is determined as follows:
-	If the absence of any other technology sharing the channel can be guaranteed on a long-term basis (e.g. by level of regulation) then:
-	
-	 is maximum energy detection threshold defined by regulatory requirements in dBm when such requirements are defined, otherwise ;
-	otherwise,1
2
3

-	
	where:
-	=5dB for transmissions including discovery burst(s) as described in clause 4.1.2, and  otherwise;
-	;
-	 is set to the maximum eNB/gNB output power in dBm for the channel;
-	eNB/gNB uses the set maximum transmission power over a single channel irrespective of whether single channel or multi-channel transmission is employed
-	;
-	 is the single channel bandwidth in MHz.
[bookmark: _Toc524694445][bookmark: _Toc28873167][bookmark: _Toc35593625][bookmark: _Toc44669033][bookmark: _Toc51607182][bookmark: _Toc146728054]4.2.3.1	Default maximum energy detection threshold computation procedure
If the higher layer parameter absenceOfAnyOtherTechnology-r14 or absenceOfAnyOtherTechnology-r16 is provided
-	 where 
-	 is Maximum energy detection threshold defined by regulatory requirements in dBm when such requirements are defined, otherwise 
otherwise2
1
3

-	
where
-	;
-	;
-	 is set to the value of PCMAX_H,c as defined in [3];
-	;
-	 is the single channel bandwidth in MHz.


However, the recent approval of the 5GHz WI within ETSI TC BRAN marked a significant revision to previous version, particularly in discarding the EDT value in v2.1.1 and adopting a new value as a result of a consensus reached during the ETCI TC BRAN #120 plenary meeting in September 2023[5][6] and is now embodied in EN 301 893 v2.1.52[3], as shown below. As evident, the ETSI harmonized standards for both 5 GHz (EN 301 893) and 6 GHz (EN 303 687) now exclusively contain EDT requirements, depending on the RF output power capability of equipment. Unlike the provisions in EN 301 893 v2.1.1, no technology-specific exceptions are made.[bookmark: _Hlk146916444][EN 301 893 v2.1.52 clause 4.2.7.3.2.5] (5 GHz Harmonized Standard)[3]
4.2.7.3.2.5	Energy Detection Threshold (EDT) (LBE)
An operating channel is an occupied channel as long as transmissions in that channel are present at a power level greater than the Energy Detection Threshold (EDT). The power level is determined by integrating the received power over the channel and then normalised to per MHz power. If no transmissions are present at a power level greater than the EDT, the operating channel is an unoccupied channel. Equipment may consist of one or more devices.
The EDT is proportional to the equipment’s maximum configured RF output power and shall be:
			−75 dBm/MHz				for Pmax ≤ 18 dBm
	EDT =		−80 dBm/MHz + (23 dBm – Pmax)		for 18 dBm < Pmax < 23 dBm	(4)
			−80 dBm/MHz				for Pmax ≥ 23 dBm
The EDT is an absolute level that applies at all times independent of background noise of other signals being present in the channel.
[EN 303 687 v1.1.1 clause 4.3.6.3.3] (6 GHz Harmonized Standard)[4]
[bookmark: _Toc100240626][bookmark: _Toc100335715][bookmark: _Toc101775451][bookmark: _Toc101866440]4.3.6.3.3	ED Threshold level (Energy Detection Threshold level, FBE and LBE)
A channel is an occupied channel as long as transmissions in that channel are present at a power level greater than the ED Threshold (EDT). The power level is determined by integrating the received power over the channel, and then normalized to per MHz power. The received power shall be measured at the interface between the equipment and the antenna assembly. If no transmissions are present at a power level greater than the EDT, the channel is an unoccupied channel.
The EDT is proportional to the equipment's maximum configured transmit power (Pmax):
For Pmax ≤ 14 dBm:	EDT = -75 dBm/MHz
For 14 dBm < Pmax ≤ 24 dBm: 	EDT = -85 dBm/MHz + (24 dBm - Pmax)
For Pmax ≥ 24 dBm:	EDT = -85 dBm/MHz
. 


Significantly, these updated requirements showcase different thresholds for each band. For 5 GHz, the baseline EDT has been adjusted to -67 dBm/20 MHz from the former -72 dBm/20 MHz. It's crucial that these modifications are incorporated into the 3GPP specs, ensuring 3GPP devices can effectively leverage the EDT as outlined in the harmonized standards. Consequently, this alters the  and  but does not affect the , with the maximum usable EDT maintained at -62 dBm/20 MHz for lower power values.
It should also be emphasized that while alterations have been made to the 5 GHz specifications, the 6 GHz HS remains unchanged at -72 dBm/20 MHz with a slight difference in the Pmax value. The difference in the EDT values between the bands is shown in the figure below. Top of Form
[image: ]
Figure 1: EDT limits in 5 GHz and 6 GHz Harmonised standards 
The modifications discussed must be integrated into the 37.213 specification, and it is evident that thresholds need to be established for each band. To accomplish this, we refer to the band definitions provided in Section 5.2, Table 5.2-1 of TS 38.104. For ease of reference, the draft text of the Change Request (CR) is included in the Appendix below.
[bookmark: _Toc146901319]Adopt draft Rel-16 CR to 37.213 Sections 4.1.5 and 4.2.3.1 in [1]
[bookmark: _Toc101615138]Conclusion
In this paper we propose the following:
Proposal 1	Adopt draft Rel-16 CR to 37.213 Section 4.1.5 and 4.2.3.1 in [1]
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Appendix – Draft CR to 37.213 Section 4.1.5 and 4.2.3.1
*** Unchanged text omitted ***
4.1.5	Energy detection threshold adaptation procedures
An eNB/gNB accessing a channel on which transmission(s) are performed, shall set the energy detection threshold () to be less than or equal to the maximum energy detection threshold .
 is determined as follows:
-	If the absence of any other technology sharing the channel can be guaranteed on a long-term basis (e.g. by level of regulation) then:
-	
-	 is maximum energy detection threshold defined by regulatory requirements in dBm when such requirements are defined, otherwise ;
-	otherwise,
- 	for the channel frequencies in band n46 defined in Table 5.2-1, [6]

-	
	where:
-	=5dB for all transmissions including discovery burst(s);
-	;

-	for the channel frequencies in bands n96 and n102 defined in Table 5.2-1 [6]

-	
	where:
-	=5dB for transmissions including discovery burst(s) as described in clause 4.1.2, and  otherwise;
-	;
-	 is set to the maximum eNB/gNB output power in dBm for the channel;
-	eNB/gNB uses the set maximum transmission power over a single channel irrespective of whether single channel or multi-channel transmission is employed
-	;
-	 is the single channel bandwidth in MHz.

*** Unchanged text omitted ***
[bookmark: _Toc105699838]4.2.3.1	Default maximum energy detection threshold computation procedure
If the higher layer parameter absenceOfAnyOtherTechnology-r14 or absenceOfAnyOtherTechnology-r16 is provided
-	 where 
-	 is Maximum energy detection threshold defined by regulatory requirements in dBm when such requirements are defined, otherwise 
Otherwise,
For the channel frequencies in band n46 defined in Table 5.2-1, [6]
-	
	where:
-	= 5dB;
-	;

For the channel frequencies in bands n96 and n102 defined in Table 5.2-1 [6]
-	
where
-	;
-	;
-	 is set to the value of PCMAX_H,c as defined in [3];
-	;
-	 is the single channel bandwidth in MHz.
*** Unchanged text omitted ***
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