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The structure has been agreed. The content of this section has not been reviewed or agreed and needs to be discussed further. 
[FROM ECC PT1(23)100]
This Report provides a feasibility study on possible technical conditions for the potential shared use of the band 6425-7125 MHz between MFCN and Wireless Access Systems including Radio Local Area Networks (WAS/RLAN). This would include investigation on sharing mechanisms/rules, and a range of sharing scenarios based on various deployment assumption
The following criteria have be  assessed in particular when considering the possible shared use of the band: these criteria include for example : technical impact,, impact on standardisation (such as needs for update standrads), on regulation (such as complexity for administration),  available additional spectrum for MCFN and WAS/RLAN.
’”hybrid ” sharing is related to a policy regulatory initiative launched at national level by a CEPT country. Work in CEPT should remain neutral and  refer to sharing in line with the scope of the WI    
Sharing definition – From a regulatory viewpoint, it is desirable to promote efficient spectrum utilisation, which in the context of this study means identifying possible options for enabling MFCN with a range of parameters, including macro base stations, and Wireless Access Systems including Radio Local Area Networks (WAS/RLAN) both to operate in the upper 6 GHz band, including in the same geographical area
Interference management – Any sharing options/mechanisms would require assessment to establish their capacity to manage interference between the two services in areas / circumstances where the two services may interfere with one another without such mechanisms. 
Service level quantification – Quantity sharing service levels, and compare with service levels when in absence of sharing mechanism or when only one service uses the band. Consideration should also be given to ensuring sufficient certainty for investment in deployments.
[bookmark: _Hlk132143831]Close collaboration is needed between ECC PT1 and WG SE / PT SE45. MFCN parameters (a range of parameters, including macro Base Stations accounting for the characteristics used in the WRC-23 studies) are provided by ECC PT1 and the suitable RLAN parameters are provided by WG SE / PT SE 45 should provide suitable RLAN parameters (ref. work item SE45_04).
RSPG Opinion on WRC stated that 'RSPG recommends that the Commission should clarify explicitly the intention for EU to consider, by 2024 or later, the best usage of the frequency band 6 425-7 125 MHz for wireless broadband in the future: either IMT, or WAS/RLAN or a shared framework between IMT and WAS/RLAN, possibly depending on the portion of this frequency band, noting that an IMT identification does not exclude other use of the band, for example a shared future use between IMT and WAS/RLAN or WAS/RLAN alone.'
WRC-23 has agreed on the IMT identification of the 6425-7125 MHz frequency range in Region 1 and of the 7025-7125 MHz frequency range in Region 3[footnoteRef:2]. The 6425-7125 MHz frequency range is also identified for IMT in two countries in Region 2[footnoteRef:3]  and in three countries in Region 3[footnoteRef:4]. For the whole range it is indicated that the frequency bands are also used for the implementation of wireless access systems (WAS), including radio local area networks (RLANs).  [2:  RR. 5.6A12 The frequency bands 6 425-7 125 MHz in Region 1 and 7 025-7 125 MHz in Region 3 are identified for use by administrations wishing to implement the terrestrial component of International Mobile Telecommunications (IMT). This identification does not preclude the use of these frequency bands by any application of the services to which they are allocated and does not establish priority in the Radio Regulations. Resolution COM4/7 (WRC-23) applies. The frequency bands are also used for the implementation of wireless access systems (WAS), including radio local area networks (RLANs). (WRC-23)]  [3:  RR. 5.6C12 In Brazil and Mexico, the frequency band 6 425-7 125 MHz is identified for the terrestrial component of International Mobile Telecommunications (IMT). The use of this frequency band for the implementation of IMT is subject to seeking agreement under No. 9.21 with neighbouring countries. This identification does not preclude the use of this frequency band by any application of the services to which it is allocated and does not establish priority in the Radio Regulations. Resolution COM4/7 (WRC‑23) applies. The frequency band is also used for the implementation of wireless access systems (WAS), including radio local area networks (RLANs). (WRC-23)]  [4:  RR. 5.6B12 In Cambodia, Lao P.D.R. and the Maldives, the frequency band 6 425-7 025 MHz is identified for the terrestrial component of International Mobile Telecommunications (IMT). This identification does not preclude the use of this frequency band by any application of the services to which it is allocated and does not establish priority in the Radio Regulations. Resolution COM4/7 (WRC-23) applies. (WRC-23)] 

The work on this ECC Report does not include studies on coexistence with other services (such as FS and FSS) which is studied under other work items in CEPT (ref. work item SE45_04 and PT1 work under AI 1.2 of WRC-23), the results of which should be taken into account as appropriate.
 
[bookmark: _Toc164750198]Scenarios and Study approach
The structure has been agreed. The content of this section has not been reviewed or agreed and needs to be discussed further. 
Initial elements from input contributions to be further consolidated
This report provides a feasibility study on the potential shared use of the band 6425-7125 MHz between MFCN and WAS/RLAN. The aim is to assess the potential benefits of sharing in achieving high spectrum utilisation, delivering increased data services to consumers and businesses. Increased spectrum utilisation might be achieved by leveraging the geographical concentration of MFCN in selected base stations, potentially different from where WAS/RLAN experiences high demand.  Additionally, indoor penetration losses and interference mitigation mechanisms may facilitate shared usage within the same geographic area.
WAS/RLAN access points typically serve localised indoor traffic linked to fixed broadband services, while MFCN base stations provide wider area coverage, including indoor connectivity.  This report aims to explore scenarios where indoor WAS/RLAN use is enabled alongside MFCN with outdoor deployment.  Effective sharing mechanisms should allow the provision of additional MFCN transmission capacity at base stations with high traffic volumes while simultaneously providing the full 6 GHz band capacity to WAS/RLAN. Further details on the investigated sharing mechanisms, facilitating coexistence between MFCN and WAS/RLAN, are discussed in Chapter 0, while this chapter focuses on sharing opportunities and potential scenarios for investigation.
Sharing in the band would offer benefits where the two services do not overlap.  For instance, in areas where MFCN coverage is not required, WAS/RLAN could utilise all the shared band.  Similarly, in high-mobility areas where WAS/RLAN coverage may not be needed, MFCN could utilise all the shared band.  However, in areas where both services overlap, additional interference mitigation mechanisms may be necessary and some service degradation might occur.
Below is a non-exhaustive example list of such overlapping service scenarios we were interested in exploring further to determine the potential benefits of sharing.  These examples aim to provide guidance to the studies. 
’examples hereafter to be reviewed by the CG and there is a discussion if it needs to be moved to the annex; other usage scenario should also be considered stadium , rural ; rational usages scenarios are referring to WAS /RLAN congestions/needs only   - other solutions than adding a new frequency bands exists : additional AP for example ; this report is not adressing the spectrum needs- to remain neutral on description of scenarios 
Example 1  Urban Enterprise Office
· Indoor professionally installed enterprise (office) LPI WAS/RLAN in a thermally-efficient building, in an urban environment
· Macro cell MFCN in an urban environment at a range of powers
· Would enable WAS/RLAN to use all seven 160 MHz channels across the whole 6 GHz band.  Could still enable MFCN providing macro-based service based on  upper 6 GHz in the same  urban environment.
Example 2  Urban Residential
· Indoor consumer installed (multiple dwelling unit residential block) LPI and VLP WAS/RLAN in an urban environment
· Macro cell MFCN in the same urban environment at a range of powers
· Applications such as AR/VR might be considered by MFCN and WAS/RLAN technologies
Example 3  Urban Enterprise
· Indoor professionally installed enterprise (business) which might have an outdoor element (e.g. stadium, train station) LPI WAS/RLAN in an urban environment
· Macro cell MFCN in the same urban environment at a range of powers
· Considers an urban setting where the indoor definition is less clear
Example 4  Suburban Enterprise
· Indoor professionally installed enterprise (business) LPI WAS/RLAN in a suburban environment, e.g. shopping mall, business park with multiple Small-Medium Enterprise (SME) units
· Macro cell MFCN in a suburban environment at a range of powers
· Connectivity in a suburban setting which might include diverse business requirements, e.g. increased data rates, enhanced coverage, mobility, or low latency 
In each scenario, the aim is to assess the performance of sharing between MFCN and WAS RLAN  over exclusive use by either MFCN or WAS/RLAN.  
To raise question to MFCN vendors on BS maximum power foreseen in this frequency band 
· The report encourages studies to analyse the impact of MFCN output power in terms of sharing feasibility and  coverage impact / spectrum efficiency.  As a consequence, the MFCN macro cell power level that the studies consider could be different from the value considered by WRC-23.  For instance, Study A may consider macro cells at 63 and 73 dBm / 100 MHz, while Study B may examine macro cells at 83 dBm / 100 MHz.  Studies will reveal how different power levels affect MFCN-WAS/RLAN coexistence and coverage impact / spectrum efficiency , and might propose a suitable maximum power level that is compatible with a particular sharing mechanism
’text herafter to be maintained 
· The MFCN UEs could be situated outdoors as well as indoors
[bookmark: _Hlk162363253]’Text here after is outside the scope of the Worlk item – FR suggested at the last ECC to launch a Work item on capacity /coverage needs for 6G in a context of multi bands MFCN access 
TEXT HEREAFTER TO BE CONSIDERED IN ANOTHER CONTEXT  
· While it is not expected that studies would undertake multi-band analysis, the upper 6 GHz band should be viewed within the context of multiple band access.  Other available bands for each technology could be considered when commenting on the benefits and drawbacks of each sharing mechanism:  
· MFCN has access to the 3.5 GHz and noting WRC-27 AI 1.7 is studying other bands (4.4-4.8 GHz, 7/8 GHz, 15 GHz) for MFCN use. However, except for 7125-7250 MHz, European position at WRC-23 was to oppose studying additional IMT identifications in frequency bands between 7-30 GHz where IMT would have the potential to jeopardise important European space and governmental spectrum  
· WAS/RLAN has access to 5 GHz and lower 6 GHz bands.
· Using the upper 6 GHz band for outdoor MFCN coverage would benefit indoor coverage by relieving congestion in other bands that are optimal for that purpose.  Studying the benefit of the upper 6 GHz band must be done in conjunction with other MFCN bands.  This is an important consideration because mobile bands are not used in isolation.
[bookmark: _Hlk160711983]The following table summarises aggressor-victim paths that studies could calculate interference for.  The macro cell output power and EIRP are discussed in Section [MFCN Parameters].  The WAS/RLAN power are discussed in Section [WAS/RLAN Parameters].  
’to be considered and finalised by the CG  (input FR) 
Table 1: Non-exhaustive initial list of possible interference scenarios/paths
	Aggressors
	Victims

	Macro cell MFCN BS
Medium power MFCN BS
Indoor small cell MFCN BS
Indoor and outdoor MFCN UE
	WAS/RLAN LPI AP and STA
WAS/RLAN indoor and outdoor VLP

	WAS/RLAN LPI AP and STA
WAS/RLAN indoor and outdoor VLP
	Macro cell MFCN BS
Indoor small cell MFCN BS
Indoor and outdoor MFCN UE



For aggregate interference calculation, studies would need to consider multiple aggressor and victims.  A study scenario definition would include the following parameters:
Which aggressors/victims are considered
The considered MFCN BS power classes (eg macrocell, outdoor small cell) and EIRP levels 
The considered MFCN UE indoor/outdoor situation and location/height distribution
The considered RLAN AP/STA indoor/outdoor situation and location/height distribution
The geographic environment: urban, suburban
The RLAN deployment scenario: residential, enterprise (eg stadium)
 sharing mechanism used (if any)
See what info on scenarios could be included here from ECC PT1(23)122
See if anything could be added on when and where the capacity needs for both MFCN and WAS/RLAN are the highest and whether that could be factored into some of the scenario modelling for this work

[bookmark: _Toc161766186][bookmark: _Toc164750199]Parameters for studies
The structure has been agreed. The content of this section has not been reviewed or agreed and needs to be discussed further. 
[bookmark: _Toc162944923][bookmark: _Toc163045681][bookmark: _Toc163046832][bookmark: _Toc163048840][bookmark: _Toc163049019][bookmark: _Toc163049198][bookmark: _Toc163049552][bookmark: _Toc163200121][bookmark: _Toc163483131][bookmark: _Toc164069725][bookmark: _Toc164248081][bookmark: _Toc164253732][bookmark: _Toc164254168][bookmark: _Toc164254385][bookmark: _Toc164261074][bookmark: _Toc164261281][bookmark: _Toc164261488][bookmark: _Toc164750200]MFCN Parameters
[bookmark: _Toc164750201]Parameters aligned with characteristics used in the WRC-23 studies
Relevant parameters below extracted from document 5D/716 Annex 4.4 as provided by ECC PT1(23)105 + first part from ECC PT1(23)100. Similar information was provided in documents ECC PT1(23)100, 110 and 119. Need to check if other info from those documents needs to be also incorporated here.
Text below is from ECC PT1(23)100. Need to change format to fit layout for this section (esp. the table)
The parameters need to be discussed in detail
The following equations approximate the throughput over a channel with a given SINR (dB), when using link adaptation: 

where:
	S(SINR)	Shannon bound, S(SINR) =log2(1 + 10SINR/10) (bps/Hz);
		Attenuation factor, representing implementation losses;
	SINRMIN	Minimum SINR of the code set, dB;
	SINRMAX	Maximum SINR of the code set, dB.
The parameters α, SINRMIN and SINRMAX can be chosen to represent different modem implementations and link conditions. The parameters proposed in Table 2 represent a baseline case, which assumes: 
–	1:1 antenna configurations;
–	AWGN channel model; 
–	Link Adaptation (see Table 2 for details of the highest and lowest rate codes);
–	No HARQ.
                                                                            Table X
                                Parameters describing baseline Link Level performance for 5G NR
	Parameter 
	DL 
	UL 
	Notes 

	α
	0.6
	0.4
	Represents implementation losses

	SINRMIN, dB
	−10
	−10
	Based on QPSK, 1/8 rate (DL) & 1/5 rate (UL)

	SINRMAX, dB
	30
	22
	Based on 256-QAM, 0.93 rate (DL) & 64-QAM, 0.93 rate (UL)



Avoid local situations where loading is greater than 20%. For larger areas a network loading factor of 20% should be used. This area will include a sufficient number of base stations to allow for averaging between highly loaded and lightly loaded base stations.
Text below is from ECC PT1(23)105r1 and still formatted as an Annex. Need to change format to fit layout for this section.
The following tables provide the MFCN parameters for the upper 6 GHz band (6425 – 7125 MHz) copied from Annex 4.4 to Working Party 5D Chairman’s Report Document 5D/716-E (June 2021).
[bookmark: _Toc164750202]System parameters 
Table 1: 5G NR Base Station and User Equipment Characteristics
	No.
	Parameter
	Base station (AAS)
	User equipment

	1
	Duplex Method
	TDD
	TDD

	2
	Channel bandwidth (MHz)
	100 MHz (typical)
	100 MHz (typical)

	3
	Signal bandwidth (MHz)
	To be specified. 
Will be derived from 
Channel bandwidth, see (1), § 5.3.2.
	To be specified. 
Will be derived from
Channel bandwidth, see (2), § 5.3.2.

	4
	Transmitter characteristics
	
	

	4.1
	Power dynamic range (dB)
	0 dB
	56 dB

	4.2
	Spectral mask (dB)
	Category B: (Note 1)
See Table 2 (Wide Area BS) 
(ΔfOBUE = 100 MHz)
	See Table 3

	4.3
	ACLR (dB) 
	38 dB
	26 dB

	4.4
	Spurious emissions
	Category B: (Note 1) 
See (1), § 6.6.5
	See (2), § 6.5.3.

	4.5
	Maximum/typical output power (dBm)
	Defined by the conducted power per antenna element, see entry 1.9 in Table 6 for typical values.
	23 dBm

	
5
	Receiver characteristics
	
	

	5.1
	Noise figure (dB)
	6 dB (Wide Area BS)
11 dB (Medium Range BS)
14 dB (Local Area BS)
	9-13 dB

	5.2
	Sensitivity (dBm)
	To be specified
	To be specified

	5.3
	Blocking response 
	In-band blocking level: 
-43 dBm (Wide Area BS)
-38 dBm (Medium Range BS)
-35 dBm (Local Area BS)
Interferer type: 20 MHz DFT-S-OFDM NR signal, 15 kHz SCS, 100 RB.
Out-of-band blocking level:
-15 dBm, Interferer type: CW
ΔfOOB = 100 MHz (Note 2)
	See (2), §7.6, Tables 7.6.2-4
And 7.6.3-4  


	5.4
	ACS 
	42 dB
	32 dB

	5.5
	SINR operating range (dB)
	See “SINR operating range and mapping function”

	
Note 1: Base station operating band unwanted emissions define all unwanted emissions in the supported downlink operating band plus the frequency ranges extending ΔfOBUE above and ΔfOBUE below each band. Base station unwanted emissions outside of this frequency range are limited by the spurious emissions requirement.
Note 2: Base station in-band blocking applies in the supported uplink operating band plus the frequency ranges extending ΔfOOB above and ΔfOOB below each band, excluding the downlink frequency range in case of an FDD operating band. Out-of-band blocking applies from 1 MHz to 12.75 GHz, excluding the in-band blocking frequency range, but including the downlink frequency range in case of an FDD operating band. Requirements are defined assuming a receiver desensitization of 6 dB.

References used in the Table (The excerpts of these references are available in the Annexes of this document.):
(1)	3GPP TS 38.104 v.16.6.0 (2020-12), “NR; Base Station (BS) radio transmission and reception”.
(2)	3GPP TS 38.101-1 v.16.6.0 (2020-12), “NR; User Equipment (UE) radio transmission and reception; Part 1: Range 1 Standalone”



[bookmark: _Ref132693349]Table 2: AAS BS Spectral mask (Operating band unwanted emissions limits) - Category B
	Frequency offset of measurement filter −3 dB point from the carrier frequency, Δf
	Basic limits
	Measurement bandwidth

	0 MHz  f < 50 MHz
	
	100 kHz

	50 MHz  f < min(100 MHz, fmax)
	−14 dBm
	100 kHz

	100 MHz  f  fmax
	−15 dBm
	1 MHz

	NOTE: fmax is equal to f_offsetmax minus half of the bandwidth of the measuring filter, where f_offsetmax is the offset to the frequency ΔfOBUE = 100 MHz outside the downlink operating band.


[bookmark: _Ref132787817]Table 3: User equipment Spectral mask
	
	Spectrum emission limit (dBm) / Channel bandwidth

	ΔfOOB
(MHz)
	20
MHz
	25
MHz
	30
MHz
	40
MHz
	50
MHz
	60
MHz
	70
MHz
	80
MHz
	90
MHz
	100
MHz
	Measurement bandwidth

	± 0-1
	−10
	−10
	−10
	−10
	
	
	
	
	
	
	1% channel bandwidth

	± 0-1
	
	
	
	
	−21
	−21
	−21
	−21
	−21
	−21
	30 kHz

	± 1-5
	−7
	−7
	−7
	−7
	−7
	−7
	−7
	−7
	−7
	−7
	1 MHz

	± 5-105
	See (2), § 6.5.2.2, Table 6.5.2.2-1


[bookmark: _Toc164750203]MFCN Deployment related parameters
Implementation of AAS (see Table 6) is considered for MFCN base stations in these frequency bands. Implementation of AAS is not considered in MFCN user equipment.
[bookmark: _Ref132174494]Table 4: Deployment-related parameters
	
	Urban / suburban macro
	Small cell (outdoor) / Micro cell
	Indoor (small cell)

	Deployment density (Note 1)
	10 BSs/km2 urban / 
2.4 BSs/km2 suburban
(Note 2, 3)
	1-3 per urban macro cell
<1 per suburban macro site
	Depending on indoor coverage / capacity demand

	Antenna height
	18 m urban /
20 m suburban
	6 m
	3 m

	
Sectorization
	3 sectors
	Single sector
	Single sector

	Frequency reuse
	1
	1
	1

	Indoor base station deployment
	n.a.
	n.a.
	100%

	Indoor base station penetration loss
	n.a.
	n.a.
	Rec. ITU-R P.2109

	Below rooftop base station antenna deployment
	Urban: 65%
Suburban: 15%
	100%
	n.a.

	Typical channel bandwidth
	100 MHz
	100 MHz
	100 MHz

	Network loading factor (base station load probability X%) (see section 3.1.3.2 below and Rec. ITU-R M.2101 Annex 1, section 3.4.1 and 6)
	20%, 50%
	20%, 50%
	20%, 50%

	TDD / FDD
	TDD
	TDD
	TDD

	BS TDD activity factor
	75%
	75%
	75%

	
Note 1: These density values are for small dense areas. See section 3.3 in Working Party 5D Chairman’s Report Document 5D/716-E for densities in larger areas.
Note 2: “1 BS” = 1 sector in 3-sector cell.
Note 3: This value is calculated based on use of same grid as 3-6 GHz. It is expected that the same BS infrastructure will typically be used for networks in both 3-6 GHz and 6-8 GHz. For sharing studies requiring a specific cell size, the following values should be used: 0.3 km for urban and 0.6 km for suburban.


[bookmark: _Ref132175153]Table 5: User equipment parameters
	
	Urban / suburban macro
	Small cell (outdoor) / Micro cell
	Indoor (small cell)

	Indoor user terminal usage
	70%
	70%
	100%

	Indoor user terminal penetration loss
	Rec. ITU-R P.2109
	Rec. ITU-R P.2109
	Rec. ITU-R P.2109

	User equipment density for terminals that are transmitting simultaneously (Note 1)
	3 UEs per sector
	3 UEs per sector
	3 UEs per sector

	UE height (Note 2)
	1.5 m
	1.5 m
	1.5 m

	Average user terminal output power
	Use transmit power control
	Use transmit power control
	Use transmit power control

	Typical antenna gain for user terminals
	−4 dBi
	−4 dBi
	−4 dBi

	Body loss 
	4 dB
	4 dB
	4 dB

	UE TDD activity factor
	25%
	25%
	25%

	Power control model
	Refer to Recommendation ITU-R M.2101 Annex 1, section 4.1

	Maximum user terminal output power, PCMAX
	23 dBm
	23 dBm
	23 dBm

	Power (dBm) target value per RB, P0_PUSCH (Note 3)
	−92.2
	−87.2
	−87.2

	Path loss compensation factor,   
(same as “balancing factor” mentioned in Rec. ITU-R M.2101)
	0.8
	0.8
	0.8

	
Note 1: UEs share equally the channel bandwidth, i.e. each UE is allocated 1/3 of the channel bandwidth (see Rec. ITU-R M.2101, Section 3.4.1, item 1e-f.). In sharing studies, it is assumed that the AAS BS beamforms towards each UE using the entire array
Note 2: In principle, indoor UEs are distributed over different floors of the building. It should be noted that the number of floors of buildings vary within the environment and among the countries. Moreover, the number of floors of buildings is not related to Macro BS antenna height (parameter given in the Table). In particular in small cities, sub-urban and rural areas, many or most of antennas are installed on masts. Therefore, for outdoor BSs, indoor UEs are assumed to be modelled on the ground floor for the sharing study. Note 3: The target power is defined per Resource Block (RB), considering 180 kHz RB bandwidth corresponding to 15 kHz subcarrier spacing.


[bookmark: _Toc164750204]Antenna characteristics for 5G NR AAS base stations
Antenna characteristics for 5G NR AAS base stations are given in below Table 6. Those parameters are interdependent and derived as a package, based on deployment scenarios and other requirements.
[bookmark: _Ref132788002]Table 6: Beamforming antenna characteristics for 5G NR
	
	
	Macro suburban
	Macro urban
	Small cell outdoor /
Micro urban
	Small cell indoor /
Indoor urban

	1
	Base station antenna characteristics

	1.1
	Antenna pattern 
	Refer to Recommendation ITU-R M.2101 Annex 1, section 5

	1.2
	Element gain (dBi) (Note 1)
	6.4
	5.5
	5.5
	5.5

	1.3
	Horizontal/vertical 3 dB beamwidth of single element (degree) 
	90º for H
65º for V
	90º for H
90º for V
	90º for H
90º for V
	90º for H
90º for V

	1.4
	Horizontal/vertical front‑to‑back ratio (dB)
	30 for both H/V
	30 for both H/V
	30 for both H/V
	30 for both H/V

	1.5
	Antenna polarization 
	Linear ±45º
	Linear ±45º
	Linear ±45º
	Linear ±45º

	1.6
	Antenna array configuration (Row × Column) 
(Note 2)
	16 × 8 elements
	16 × 8 elements
	8 × 8 elements
	4 × 4 elements

	1.7
	Horizontal/Vertical radiating element spacing 
	0.5 of wavelength
for H, 0.7 of wavelength for V
	0.5 of wavelength 
for H, 0.5 of wavelength for V
	0.5 of wavelength 
for H, 0.5 of wavelength for V
	0.5 of wavelength 
for H, 0.5 of wavelength for V

	1.8
	Array Ohmic loss (dB) (Note 1)
	2
	2
	2
	2

	1.9
	Conducted power (before Ohmic loss) per antenna element (dBm) (Notes 9, 11)
	22
(Note 5)
	22
(Note 5)
	16
(Note 6)
	9
(Note 7)

	1.10
	Base station maximum coverage angle in the horizontal plane (degrees)
	±60
	±60
	±60
	N/A
(Note 8)

	1.11
	Base station vertical coverage range (degrees) (Notes 3, 4, 10)
	90-100
	90-120
	90-120
	N/A
(Note 8)

	1.12
	Mechanical downtilt (degrees) (Note 4)
	6
	10
	10
	N/A 
(Note 8)

	
Note 1: The element gain in row 1.2 includes the loss given in row 1.8. This means that this parameter in row 1.8 is not needed for the calculation of the BS composite antenna gain and e.i.r.p.
Note 2: 16 × 8 means there are 16 vertical and 8 horizontal radiating elements. In the sub-array case, one implementation is 2 vertical radiating elements combined in a 2 × 1 sub-array.
Note 3: The vertical coverage range is given in global coordinate system, i.e. 90° being at the horizon.
Note 4: The vertical coverage range in row 1.11 includes the mechanical downtilt given in row 1.12.
Note 5: The conducted power per element assumes 16 × 8 × 2 elements (i.e. power per H/V polarized element).
Note 6: The conducted power per element assumes 8 × 8 × 2 elements (i.e. power per H/V polarized element).
Note 7: The conducted power per element assumes 4 × 4 × 2 elements (i.e. power per H/V polarized element).
Note 8: The boresight direction is perpendicular to the ceiling. 
Note 9: In sharing studies, the transmit power calculated using row 1.9 is applied to the typical bandwidth given in Table 7-1 and 8-1 respectively for the corresponding frequency bands.
Note 10: In sharing studies, the UEs that are below the coverage range can be considered to be served by the “lower” bound of the electrical beam, i.e. beam steered towards the max. coverage angle. A minimum BS-UE distance along the ground of 35 m should be used for urban/suburban and rural macro environments, 5 m for micro/outdoor small cell, and 2 m for indoor small cell/urban scenarios.
[ to be reviewed by ECC PT1 CG
Note 11: Sharing studies can consider levels of conducted power other than 22 dBm to find the power that best facilitates  sharing which is the goal of this report.  ]


[bookmark: _Ref132788719][bookmark: _Toc164750205]Network loading factor
Network loading factors provided in this document reflect average MFCN base station activity. In order to provide required and adequate quality of service, MFCN networks are designed and dimensioned to avoid undue congestion, such that, overall cells in a network, most of the cells are not heavily loaded simultaneously and only a small percentage of cells are heavily loaded at any specific point in time. The average loading will therefore be significantly lower when averaged over a sufficient number of MFCN transmitters.
A network loading value of 20% would normally represent a typical/average value for the loading of base stations across a network (or part thereof), and should be used for sharing and compatibility studies that are considering a relatively wide area (e.g. a large city, province, country or satellite footprint). For studies involving only a small area where there are only a few MFCN transmitters, a maximum network loading value of not more than 50% may be used.
In a small area with a few MFCN transmitters, if the loading is approaching 50%, then the MFCN performance will not be sufficient (e.g. dropped calls will occur, etc.) and more capacity will need to be installed. This can be solved by off-loading to other frequency bands, addition of additional frequency channels or installation of additional base stations. Mobile operators will try to avoid local situations where loading is greater than 20%. For larger areas a network loading factor of 20% should be used. This area will include a sufficient number of base stations to allow for averaging between highly loaded and lightly loaded base stations.
[bookmark: _Toc164750206]Protection criterion for MFCNs
Table 7 contains the MFCN protection criterion (irrespective of the number of cells and independent of the number of interferers). This criterion has been developed without considering any percentage of time related to it.
[bookmark: _Ref132175456]Table 7: Protection criterion for MFCNs 
	Protection criterion (I/N)
	-6 dB



Additional parameter in-band power
Note :	(3.4-3.8 GHz frequency band): Current deployments in some European countries have a transmit power up to 78 dBm EIRP in a bandwidth of 40 MHz. (no obligatory in band limlit)
source ECC(22)039 Annex 18_Draft LS to RTCA and EUROCAE (Annex 19 LS to EASA)
Note : Antennas are expected to conform to EIRP mask as detailed in ITU Doc 514.
 
[bookmark: _Toc164750207][bookmark: _Toc169147730][bookmark: _Toc380059616][bookmark: _Toc380059758]Future Technology Developments for WP5D Parameters
Stakeholders can provide inputs using parameters that are different than the parameters assumed by ITU (add ref.) based on their expectations of future technology trend. (see e.g. ECC PT1(23)119)
Additionally, the currently assumed AAS antenna dimensions could allow in the future to fit more antenna elements within the panel, thus resulting in a more directional beam and less interference to spatial directions away from the intended receiver.

[bookmark: _Toc164750208]Other proposals
TABLE 5
Indoor height distribution
	Floor
	Ground
	1
	2
	3
	4
	5
	6
	7
	8
	9

	Height
	1.5
	4.5
	7.5
	10.5
	13.5
	16.5
	19.5
	22.5
	25.5
	28.5

	ECC 316, >100k
	24.66
	20.36
	14.05
	11.27
	9.19
	7.52
	5.56
	3.88
	2.41
	1.10



See if and how SINR could be used instead of I/N
Additional MFCN parameters (SCS, scheduling, QoS characteristics) have been submitted in ECC PT1(24)011

[bookmark: _Toc164750209]WAS/RLAN Parameters
Parameters as provided by SE45 (see document ECC PT1(24)069)
	WAS/RLAN Parameter
	

	Antenna gain distributions
	 As defined in A4.3 and A5.1 

	WAS/RLAN antenna heights
	ECC Report 316 distributions hold for site-general studies.
Site-specific studies may incorporate site-specific data.

	Bandwidth distribution
	Updated to account for 320 MHz:
20 MHz (10%), 40 MHz (5%), 80 MHz (30%), 160 MHz (35%), 320 MHz (20%)

Justification to be added (ETSI/IEEE documentation, deployment statistics, etc.) 

	Busy hour factor
	50% and 62.7% as per ECC Report 302

	Population of Europe projected for 2030
	Updated projections using UN figures from
https://population.un.org/wpp/Download/Standard/Population/
with the CEPT population of 688 447 000, and with 609 503 000 individuals being between 10 and 90 years of age (CEPT population 2030.xlsx)
OR JRC (GHS-POP) https://ghsl.jrc.ec.europa.eu
JRC (GHS-POP) gives projected population in granular geographical manner for site-specific studies.

	Assignment of population to urban, suburban and rural environments
	ECC Report 302 (when site-specific data is not available):
Urban: 	50%; 
Suburban: 	27%; 
Rural:             23%. 
Site-specific studies: using site-specific maps (e.g., from JRC data GHS-POP and GHS-SMOD https://ghsl.jrc.ec.europa.eu, CLC) 

	Market adoption factor
	Scenario A (ECC Report 302): 25%	   32%	50%
Parametric Scenario B:            28%	   36%	60%

	RF activity factor
	Scenario A (ECC Report 302): 1.97%
Parametric Scenario B:            2.45%

	LPI/VLP and indoor/outdoor  distribution
	As defined in ECC Report 316 and in A5.2

	License exempt spectrum
	Scenario A (ECC Report 302):  90%
Parametric Scenario B:              No License exempt factor is considered


	Upper 6 GHz factor
	Scenario A (ECC Report 302 methodology):  40.75% as per SE45(22)039A1
Parametric Scenario B:                                   47.03% as per SE45(23)036




[bookmark: _Toc164750210]Propagation parameters
Initial information below based on ECC PT1(23)110 and 119. Not reviewed yet. Need to change format to fit layout for this section.

	
	
	Macro suburban
	Macro urban
	Small cell outdoor/
Micro urban

	1
	Outdoor terrestrial IMT BS into LPI RLAN AP

	1.1
	Median propagation model
	Proposal 1
When both terminals are below rooftop: ITU-R P.1411-11, 4.1.1 
When one terminal is above rooftop: ITU-R P.1411-11, 4.2.1
Proposal 2
WINNER model up to 1 km, where the first 40 m is upper bounded by free space model [4]

	1.2
	Shadowing model
	

	1.3
	Clutter loss model
	

	1.4
	Building propagation loss
	[bookmark: _Ref131583424]ITU-R P.2109-1 with 70% ‘Traditional’ and 30% ‘Thermally-efficient' buildings, as done in [[footnoteRef:5]] [5: [] ECC Report 316: Sharing studies assessing short-term interference from Wireless Access Systems including Radio Local Area Networks (WAS/RLAN) into Fixed Service in the frequency band 5925-6425 MHz, 2020] 


	1.5
	Polarisation mismatch
	0 dB

	1.6
	Body loss
	Body loss is assumed to be non-existent for Access Point devices

	2
	LPI RLAN AP into Outdoor terrestrial IMT UE situated outdoors

	2.1
	Median propagation model
	Proposal 1
When both terminals are below rooftop: ITU-R P.1411-11, 4.1.1 
When one terminal is above rooftop: ITU-R P.1411-11, 4.2.1
Proposal 2
WINNER model up to 1 km, where the first 40 m is upper bounded by free space model [4]

	2.2
	Shadowing model
	

	2.3
	Clutter loss model
	

	2.4
	Building propagation loss
	

	2.5
	Polarisation mismatch
	0 dB

	2.6
	Body loss
	See Table 4





Information below is from ECC PT1(23)119. Need to see how to combine with other info in this section
[bookmark: _Toc164750211]Path Loss Model
For the scenario under analysis, it’s important to notice that different Path Loss (PL) models can be used in the simulation, depending on the source and receiver type and their relative position:
PL Model #1: Propagation channel between MFCN BS and MFCN UE;
PL Model #2: Propagation channel between MFCN BS and RLAN device;
PL Model #3: Propagation channel between MFCN UE and RLAN device;
For PL Model #1 and #2, we propose to PT1 to consider the ’UMa’ PL Model described in the 3GPP TR 38.901 [5], applicable to Urban Macrocell scenarios. We have so far proposed not to consider PL Model #3 applicable for the scenario to be analysed in this phase, so we reserve to further evaluate it.
We acknowledge that different Path Loss models might be used to model certain simulation conditions, and we would like to encourage stakeholders and administrations to include these details in the assumptions when releasing their results.
[bookmark: _Toc164750212]Clutter loss
According to the simulation assumptions presented in the previous sections, in particular given the % of ‘Below rooftop base station antenna deployment’ in Table 2, we expect stakeholders and admistrations to consider the impact of clutter loss on the propagation modelling. To that end, we propose to model the Clutter Loss according to ITU-R Recommendation P.2108 [6].
[bookmark: _Toc164750213]Building Entry Loss
To account for the impact of building entry loss (BEL) in the coexistence simulations, we propose to use the model defined in ITU-R Recommendation P.2109-1 [7]. This Recommendation provides a generic model to estimate BEL, and is intended for use in sharing and compatibility studies..
We propose to configure the model according to the following thermal efficient to traditional building ratio: 50% (Thermally Efficient) / 50% (Traditional).


[bookmark: _Toc162944938][bookmark: _Toc163045696][bookmark: _Toc163046847][bookmark: _Toc163048855][bookmark: _Toc163049034][bookmark: _Toc163049213][bookmark: _Toc163049567][bookmark: _Toc163200136][bookmark: _Toc163483146][bookmark: _Toc164069740][bookmark: _Toc164248096][bookmark: _Toc164253747][bookmark: _Toc164254183][bookmark: _Toc164254400][bookmark: _Toc164261089][bookmark: _Toc164261296][bookmark: _Toc164261503][bookmark: _Toc162944939][bookmark: _Toc163045697][bookmark: _Toc163046848][bookmark: _Toc163048856][bookmark: _Toc163049035][bookmark: _Toc163049214][bookmark: _Toc163049568][bookmark: _Toc163200137][bookmark: _Toc163483147][bookmark: _Toc164069741][bookmark: _Toc164248097][bookmark: _Toc164253748][bookmark: _Toc164254184][bookmark: _Toc164254401][bookmark: _Toc164261090][bookmark: _Toc164261297][bookmark: _Toc164261504][bookmark: _Toc162944940][bookmark: _Toc163045698][bookmark: _Toc163046849][bookmark: _Toc163048857][bookmark: _Toc163049036][bookmark: _Toc163049215][bookmark: _Toc163049569][bookmark: _Toc163200138][bookmark: _Toc163483148][bookmark: _Toc164069742][bookmark: _Toc164248098][bookmark: _Toc164253749][bookmark: _Toc164254185][bookmark: _Toc164254402][bookmark: _Toc164261091][bookmark: _Toc164261298][bookmark: _Toc164261505][bookmark: _Toc162944941][bookmark: _Toc163045699][bookmark: _Toc163046850][bookmark: _Toc163048858][bookmark: _Toc163049037][bookmark: _Toc163049216][bookmark: _Toc163049570][bookmark: _Toc163200139][bookmark: _Toc163483149][bookmark: _Toc164069743][bookmark: _Toc164248099][bookmark: _Toc164253750][bookmark: _Toc164254186][bookmark: _Toc164254403][bookmark: _Toc164261092][bookmark: _Toc164261299][bookmark: _Toc164261506][bookmark: _Toc162944942][bookmark: _Toc163045700][bookmark: _Toc163046851][bookmark: _Toc163048859][bookmark: _Toc163049038][bookmark: _Toc163049217][bookmark: _Toc163049571][bookmark: _Toc163200140][bookmark: _Toc163483150][bookmark: _Toc164069744][bookmark: _Toc164248100][bookmark: _Toc164253751][bookmark: _Toc164254187][bookmark: _Toc164254404][bookmark: _Toc164261093][bookmark: _Toc164261300][bookmark: _Toc164261507][bookmark: _Toc162944943][bookmark: _Toc163045701][bookmark: _Toc163046852][bookmark: _Toc163048860][bookmark: _Toc163049039][bookmark: _Toc163049218][bookmark: _Toc163049572][bookmark: _Toc163200141][bookmark: _Toc163483151][bookmark: _Toc164069745][bookmark: _Toc164248101][bookmark: _Toc164253752][bookmark: _Toc164254188][bookmark: _Toc164254405][bookmark: _Toc164261094][bookmark: _Toc164261301][bookmark: _Toc164261508][bookmark: _Toc162944944][bookmark: _Toc163045702][bookmark: _Toc163046853][bookmark: _Toc163048861][bookmark: _Toc163049040][bookmark: _Toc163049219][bookmark: _Toc163049573][bookmark: _Toc163200142][bookmark: _Toc163483152][bookmark: _Toc164069746][bookmark: _Toc164248102][bookmark: _Toc164253753][bookmark: _Toc164254189][bookmark: _Toc164254406][bookmark: _Toc164261095][bookmark: _Toc164261302][bookmark: _Toc164261509][bookmark: _Toc162944945][bookmark: _Toc163045703][bookmark: _Toc163046854][bookmark: _Toc163048862][bookmark: _Toc163049041][bookmark: _Toc163049220][bookmark: _Toc163049574][bookmark: _Toc163200143][bookmark: _Toc163483153][bookmark: _Toc164069747][bookmark: _Toc164248103][bookmark: _Toc164253754][bookmark: _Toc164254190][bookmark: _Toc164254407][bookmark: _Toc164261096][bookmark: _Toc164261303][bookmark: _Toc164261510][bookmark: _Toc162944946][bookmark: _Toc163045704][bookmark: _Toc163046855][bookmark: _Toc163048863][bookmark: _Toc163049042][bookmark: _Toc163049221][bookmark: _Toc163049575][bookmark: _Toc163200144][bookmark: _Toc163483154][bookmark: _Toc164069748][bookmark: _Toc164248104][bookmark: _Toc164253755][bookmark: _Toc164254191][bookmark: _Toc164254408][bookmark: _Toc164261097][bookmark: _Toc164261304][bookmark: _Toc164261511][bookmark: _Toc162944947][bookmark: _Toc163045705][bookmark: _Toc163046856][bookmark: _Toc163048864][bookmark: _Toc163049043][bookmark: _Toc163049222][bookmark: _Toc163049576][bookmark: _Toc163200145][bookmark: _Toc163483155][bookmark: _Toc164069749][bookmark: _Toc164248105][bookmark: _Toc164253756][bookmark: _Toc164254192][bookmark: _Toc164254409][bookmark: _Toc164261098][bookmark: _Toc164261305][bookmark: _Toc164261512][bookmark: _Toc162944948][bookmark: _Toc163045706][bookmark: _Toc163046857][bookmark: _Toc163048865][bookmark: _Toc163049044][bookmark: _Toc163049223][bookmark: _Toc163049577][bookmark: _Toc163200146][bookmark: _Toc163483156][bookmark: _Toc164069750][bookmark: _Toc164248106][bookmark: _Toc164253757][bookmark: _Toc164254193][bookmark: _Toc164254410][bookmark: _Toc164261099][bookmark: _Toc164261306][bookmark: _Toc164261513][bookmark: _Toc162944949][bookmark: _Toc163045707][bookmark: _Toc163046858][bookmark: _Toc163048866][bookmark: _Toc163049045][bookmark: _Toc163049224][bookmark: _Toc163049578][bookmark: _Toc163200147][bookmark: _Toc163483157][bookmark: _Toc164069751][bookmark: _Toc164248107][bookmark: _Toc164253758][bookmark: _Toc164254194][bookmark: _Toc164254411][bookmark: _Toc164261100][bookmark: _Toc164261307][bookmark: _Toc164261514][bookmark: _Toc162944950][bookmark: _Toc163045708][bookmark: _Toc163046859][bookmark: _Toc163048867][bookmark: _Toc163049046][bookmark: _Toc163049225][bookmark: _Toc163049579][bookmark: _Toc163200148][bookmark: _Toc163483158][bookmark: _Toc164069752][bookmark: _Toc164248108][bookmark: _Toc164253759][bookmark: _Toc164254195][bookmark: _Toc164254412][bookmark: _Toc164261101][bookmark: _Toc164261308][bookmark: _Toc164261515][bookmark: _Toc162944951][bookmark: _Toc163045709][bookmark: _Toc163046860][bookmark: _Toc163048868][bookmark: _Toc163049047][bookmark: _Toc163049226][bookmark: _Toc163049580][bookmark: _Toc163200149][bookmark: _Toc163483159][bookmark: _Toc164069753][bookmark: _Toc164248109][bookmark: _Toc164253760][bookmark: _Toc164254196][bookmark: _Toc164254413][bookmark: _Toc164261102][bookmark: _Toc164261309][bookmark: _Toc164261516][bookmark: _Toc162944952][bookmark: _Toc163045710][bookmark: _Toc163046861][bookmark: _Toc163048869][bookmark: _Toc163049048][bookmark: _Toc163049227][bookmark: _Toc163049581][bookmark: _Toc163200150][bookmark: _Toc163483160][bookmark: _Toc164069754][bookmark: _Toc164248110][bookmark: _Toc164253761][bookmark: _Toc164254197][bookmark: _Toc164254414][bookmark: _Toc164261103][bookmark: _Toc164261310][bookmark: _Toc164261517][bookmark: _Toc162944953][bookmark: _Toc163045711][bookmark: _Toc163046862][bookmark: _Toc163048870][bookmark: _Toc163049049][bookmark: _Toc163049228][bookmark: _Toc163049582][bookmark: _Toc163200151][bookmark: _Toc163483161][bookmark: _Toc164069755][bookmark: _Toc164248111][bookmark: _Toc164253762][bookmark: _Toc164254198][bookmark: _Toc164254415][bookmark: _Toc164261104][bookmark: _Toc164261311][bookmark: _Toc164261518][bookmark: _Toc162944954][bookmark: _Toc163045712][bookmark: _Toc163046863][bookmark: _Toc163048871][bookmark: _Toc163049050][bookmark: _Toc163049229][bookmark: _Toc163049583][bookmark: _Toc163200152][bookmark: _Toc163483162][bookmark: _Toc164069756][bookmark: _Toc164248112][bookmark: _Toc164253763][bookmark: _Toc164254199][bookmark: _Toc164254416][bookmark: _Toc164261105][bookmark: _Toc164261312][bookmark: _Toc164261519][bookmark: _Toc162944955][bookmark: _Toc163045713][bookmark: _Toc163046864][bookmark: _Toc163048872][bookmark: _Toc163049051][bookmark: _Toc163049230][bookmark: _Toc163049584][bookmark: _Toc163200153][bookmark: _Toc163483163][bookmark: _Toc164069757][bookmark: _Toc164248113][bookmark: _Toc164253764][bookmark: _Toc164254200][bookmark: _Toc164254417][bookmark: _Toc164261106][bookmark: _Toc164261313][bookmark: _Toc164261520][bookmark: _Toc162944956][bookmark: _Toc163045714][bookmark: _Toc163046865][bookmark: _Toc163048873][bookmark: _Toc163049052][bookmark: _Toc163049231][bookmark: _Toc163049585][bookmark: _Toc163200154][bookmark: _Toc163483164][bookmark: _Toc164069758][bookmark: _Toc164248114][bookmark: _Toc164253765][bookmark: _Toc164254201][bookmark: _Toc164254418][bookmark: _Toc164261107][bookmark: _Toc164261314][bookmark: _Toc164261521][bookmark: _Toc162944957][bookmark: _Toc163045715][bookmark: _Toc163046866][bookmark: _Toc163048874][bookmark: _Toc163049053][bookmark: _Toc163049232][bookmark: _Toc163049586][bookmark: _Toc163200155][bookmark: _Toc163483165][bookmark: _Toc164069759][bookmark: _Toc164248115][bookmark: _Toc164253766][bookmark: _Toc164254202][bookmark: _Toc164254419][bookmark: _Toc164261108][bookmark: _Toc164261315][bookmark: _Toc164261522][bookmark: _Ref161924627][bookmark: _Toc164750214]Possible  spectrum sharing approaches and mitigation mechanisms
The structure has been agreed. The content of this section has not been reviewed or agreed and needs to be discussed further. 
This chapter begins with an introduction to spectrum sharing and continues with a discussion on considerations required for any novel sharing mechanisms.
Then, it explores how each technology could detect/sense the presence of the other or be informed about the other's operation through a database/server-based solution.  Finally, it delves into the actions each technology might take upon awareness of the presence of the other and lists the benefits and challenges of each considered sharing mechanism.
Figure 1 illustrates the sharing mechanism (detection and sharing actions).  If both services are enabled without additional interference mitigation mechanisms, MFCN would transmit as normal without detecting WAS/RLAN, while WAS/RLAN would detect using Energy Detect and subsequently back off upon detection.
Sharing action
What does each technology do after knowledge about presence of the other?
Inter-technology awareness
How one knows about the other?
Options for MFCN: No detection, database access, other

Options for WAS/RLAN: Energy Detect, enhanced energy detect, detect WAS/RLAN preamble transmitted by MFCN, database access, other
Options for MFCN: Transmit as normal, transmit in selected frequency/time resources, transmit WAS/RLAN preamble, other

Options for WAS/RLAN: Back off, transmit in selected frequency/time resources, other


[bookmark: _Ref163221920]Figure 1  Schematic of the sharing mechanism.  The awareness and actions that currently take place in each techinology are in bold.
[bookmark: _Toc163483167][bookmark: _Toc164069761][bookmark: _Toc164248117][bookmark: _Toc164253768][bookmark: _Toc164254204][bookmark: _Toc164254421][bookmark: _Toc164261110][bookmark: _Toc164261317][bookmark: _Toc164261524][bookmark: _Toc162363507][bookmark: _Ref164330841][bookmark: _Toc164750215]Introduction to spectrum sharing
From a regulatory angle, spectrum sharing can be defined as the common usage of the same spectrum resource by more than one user, which can be realised with respect to all three domains: frequency, time and place.
Considering a point of view more oriented to technical and standardisation aspects, ITU considers that inter-service sharing exists when two or more radiocommunication services effectively use the same frequency band, and that any method used to facilitate spectrum sharing has to take into account four dimensions: frequency, time, spatial location and signal separation[footnoteRef:6]. [6:  Recommendation ITU-R SM.1132, General principles and methods for sharing between radio services (https://www.itu.int/dms_pubrec/itu-r/rec/sm/R-REC-SM.1132-0-199510-S!!PDF-E.pdf), “Interservice sharing exists when two or more radiocommunication services effectively use the same frequency band. Article 1 of the Radio Regulations (RR) (Nos. 160-168) defines the parameters to be taken into account in frequency sharing. Utilization of the radio spectrum is dependent on frequency, time, spatial location, and orthogonal signal separation. Any sharing of the spectrum will have to take into account one or more of these four dimensions. Sharing can be accomplished in a straightforward fashion when any two of these dimensions are in common and the third and/or fourth dimension differs by a degree sufficient to ensure that all the involved services (two or more) can operate satisfactorily. Sharing can also be accomplished when services have all four dimensions in common. In such cases, sharing is accomplished by applying technical conditions which do not compromise the performance requirements of the services involved.”] 

The report contains studies for two different categories of sharing,
1. Spectrum sharing without the introduction of additional sharing mechanisms. This means from the standardisation perspective that the IMT and RLAN use their respective existing technical frameworks and sharing mechanisms, like LBT for RLAN.
1. Spectrum sharing with the introduction of additional (new) sharing mechanisms on the IMT and/or on the RLAN technical framework side (from a standardisation perspective) in order to facilitate spectrum sharing between IMT and RLAN. This requires updating the IMT and/or RLAN technical framework accordingly.
[bookmark: _Toc164248119][bookmark: _Toc164253770][bookmark: _Toc164254206][bookmark: _Toc164254423]The studies in this report include either one of the above categories . Sharing mechanisms are explored in more detail in section 4.2 and section 4.3.
[bookmark: _Toc164261112][bookmark: _Toc164261319][bookmark: _Toc164261526][bookmark: _Toc164248120][bookmark: _Toc164253771][bookmark: _Toc164254207][bookmark: _Toc164254424][bookmark: _Toc164261113][bookmark: _Toc164261320][bookmark: _Toc164261527][bookmark: _Toc164069763][bookmark: _Toc164248121][bookmark: _Toc164253772][bookmark: _Toc164254208][bookmark: _Toc164254425][bookmark: _Toc164261114][bookmark: _Toc164261321][bookmark: _Toc164261528][bookmark: _Toc164261115][bookmark: _Toc164261322][bookmark: _Toc164261529][bookmark: _Ref164336227][bookmark: _Toc164750216]Considerations related to sharing mechanisms based on current standards
This section explores sharing mechanisms based on category 1 in section 4.1 above.
[bookmark: _Toc164248123][bookmark: _Toc164253774][bookmark: _Toc164254210][bookmark: _Toc164254429][bookmark: _Toc164248124][bookmark: _Toc164253775][bookmark: _Toc164254211][bookmark: _Toc164254430][bookmark: _Toc164248125][bookmark: _Toc164253776][bookmark: _Toc164254212][bookmark: _Toc164254431][bookmark: _Toc164248126][bookmark: _Toc164253777][bookmark: _Toc164254213][bookmark: _Toc164254432][bookmark: _Toc164248127][bookmark: _Toc164253778][bookmark: _Toc164254214][bookmark: _Toc164254433][bookmark: _Toc164076820][bookmark: _Toc164171236][bookmark: _Toc164248128][bookmark: _Toc164253779][bookmark: _Toc164254215][bookmark: _Toc164254434][bookmark: _Toc164076821][bookmark: _Toc164171237][bookmark: _Toc164248129][bookmark: _Toc164253780][bookmark: _Toc164254216][bookmark: _Toc164254435][bookmark: _Toc164248130][bookmark: _Toc164253781][bookmark: _Toc164254217][bookmark: _Toc164254436][bookmark: _Toc164076823][bookmark: _Toc164171239][bookmark: _Toc164248131][bookmark: _Toc164253782][bookmark: _Toc164254218][bookmark: _Toc164254437][bookmark: _Toc164254438]Spectrum sharing approaches with the assumption that no additional sharing mechanisms are introduced can potentially support spectrum sharing in geography, in frequency, or in time. This could be realised if the two services, IMT and RLAN, don’t use the spectrum at the same frequency, time, and place simultaneously. 
The most commonly used mechanism is a band-split where a frequency range is exclusively available for one technology. Other options are urban/rural split, or using the spectrum in different time periods (i.e. day/night or for a certain time during an event etc.). These high-level sharing approaches could be considered as a reference when evaluating different sharing mechanisms further in this report.
Current WAS/RLAN energy detecting mechanism could potentially be used for detecting MFCN, leading to transmission suspension upon detection. While studies can explore the sharing benefits and challenges of this mechanism, including parameter adjustments like detection thresholds, it's encouraged for studies to investigate beyond the existing framework and explore sharing mechanisms in the four dimensions mentioned above.
Without the introduction of new sharing mechanisms, interference-free usage can be achieved, among other things, through 
Band-split: frequency range is exclusive available for one technology
Geographical separation: geographical area IMT is given priority and in which geographical area WAS/RLAN is given priority
Where both services are provided in the same geographical area, spectrum sharing might still work without additional sharing mechanisms. WAS/RLAN currently has sharing mechanisms tailored for other services but not for MFCN. For example, Wi-Fi uses a mechanism called "Clear Channel Assessment" (CCA), which includes an operation known as "Energy Detection" (ED). When a Wi-Fi device wants to transmit data, it first listens to the channel to check if it's clear of other transmissions. This process, known as "Carrier Sense Multiple Access with Collision Avoidance" (CSMA/CA), helps avoid interference with other technologies.  Conversely, MFCN lacks specific sharing mechanisms altogether.
[Describe Figure below]
[image: ]
Figure 2  Interference path from LPI RLAN AP into IMT UE
[bookmark: _Toc164248133][bookmark: _Toc164253784][bookmark: _Toc164254220][bookmark: _Toc164254439][bookmark: _Toc164261117][bookmark: _Toc164261324][bookmark: _Toc164261531][bookmark: _Toc164248134][bookmark: _Toc164253785][bookmark: _Toc164254221][bookmark: _Toc164254440][bookmark: _Toc164261118][bookmark: _Toc164261325][bookmark: _Toc164261532][bookmark: _Toc164248135][bookmark: _Toc164253786][bookmark: _Toc164254222][bookmark: _Toc164254441][bookmark: _Toc164261119][bookmark: _Toc164261326][bookmark: _Toc164261533][bookmark: _Toc164248136][bookmark: _Toc164253787][bookmark: _Toc164254223][bookmark: _Toc164254442][bookmark: _Toc164261120][bookmark: _Toc164261327][bookmark: _Toc164261534][bookmark: _Ref164336230][bookmark: _Toc164750217]Considerations related to additional (new) sharing mechanisms
In Section 4.4 the criteria for assessing the impact of interference mitigation are defined, while Section 4.5 and 4.6 introduce possible sharing mechanisms.
This section explores sharing mechanisms based on category 2 in section 4.1.
With the introduction of new sharing mechanisms, it becomes possible to develop innovative approaches that enhance the efficient use of spectrum. This can be accomplished by
· IMT outdoor - WAS/RLAN indoor: MFCN with a range of parameters, including macro BS is given priority outdoor while WAS/RLAN is given priority indoor. Both IMT and WAS/RLAN have highest spectrum requirements in densely populated areas. This scenario aims at enabling IMT connectivity outside building while also enabling WAS/RLAN connectivity inside buildings.
· Technology based shared use: Both MFCN with a range of parameters, including macro BS and WAS/RLAN leverage spectrum sharing technology to enable more advanced shared use, i.e. relax the compatibility constraints. Goal is to enable both IMT and WAS/RLAN connectivity on an opportunistic basis,

The following aspects are relevant in the creation of the studies.
· The boundary zones between MFCN, including macro BS, and Wi-Fi locations where there is the potential for unacceptable interference between the two services (noting that some use cases with high quality requirements may need to rely on alternative bands)
· How prioritisation could be handled in these zones in order to balance the need to avoid unacceptable interference with the certainty required for investment
The impact of spectrum overlap between the different services, for example consideration may need to be given to the relevant channel plans between MFCN and Wi-Fi. 
That both MFCN and WAS/RLAN have access to other bands that would make appropriate fallback options with adequate mechanisms in place.
When developing new sharing mechanisms, beyond the existing standards, it is important to consider:
The deployment time of both services in sharing environment. The development and adaptation of hardware and software go through several phases and can vary in duration. Generally, a version with timely deployment and minimal restrictions is preferable to a complex mechanism with a long development time.
The integration of incumbent services. Even though it is not the focus of the original task, certain new sharing mechanism (by sensing existing services) could also achieve the protection of incumbent users such as FSS, FS, PMSE, and RAS, noting that this could mean that MFCN and/or Wi-Fi may not be possible at certain locations.
[bookmark: _Toc163049590][bookmark: _Toc163200159][bookmark: _Toc163483170][bookmark: _Toc164069765][bookmark: _Toc164248138][bookmark: _Toc164253789][bookmark: _Toc164254226][bookmark: _Toc164254444][bookmark: _Toc164261122][bookmark: _Toc164261329][bookmark: _Toc164261536][bookmark: _Toc164750218][bookmark: _Hlk164361399]Criteria for assessing the impact of sharing and/or mitigation mechanisms
This section defines the criteria for assessing the impact of a sharing mechanism
Technical impact for MFCN
1. Performance impact on MFCN macro cells (e.g., throughput, spectral efficiency, latency)
2. Impact on coverage
3. Impact on service availability within the coverage area
4. Impact on hardware
5. Impact on software
6. Impact on environment (e.g. energy consumption)
7. Complexity / cost for operators
8. Cost for end users
9. Time to market
Impact on MFCN standardisation
10. Need for standards update and timeline
Impact on MFCN regulation
11. Impact on regulatory harmonisation (including in case of a need to launch 6G)
12. Complexity for administrations
Technical impact for WAS/RLAN
1. Performance impact on WAS/RLAN APs (e.g., throughput, spectral efficiency, latency)
2. Impact on coverage
3. Impact on service availability within the coverage area
4. Impact on hardware
5. Impact on software
6. Impact on environment (e.g. energy consumption)
7. Complexity / cost for operators
8. Cost for end users
9. Time to market
Impact on WAS/RLAN standardisation
10. Need for standards update and timeline
Impact on WAS/RLAN regulation
11. Impact on regulatory harmonisation (including in case of a need to launch 6G)
12. Complexity for administrations



 to merger various options submitted to ECC PT1 : intertechnology awarenees or sharing approaches  - suggestions herafter should be combined – duplication of proposals – text herafter to be reviewed by the CG  
[bookmark: _Toc163993720][bookmark: _Toc164750219]Inter-Technology/Technology Awareness Mechanisms
This section explores how each technology could detect/sense the presence of the other or be informed about the other's operation through a database/server-based solution.
[bookmark: _Toc163200162][bookmark: _Toc163483173][bookmark: _Toc164069768][bookmark: _Toc164248141][bookmark: _Toc164253792][bookmark: _Toc164254229][bookmark: _Toc164254447][bookmark: _Toc164261125][bookmark: _Toc164261332][bookmark: _Toc164261539][bookmark: _Toc164750220]Sensing-based solutions
This section discussses how each technology might sense presence of the other.
[bookmark: _Toc164750221]Options for MFCN sensing WAS/RLAN presence
This section discusses how MFCN with a range of power. including macro BS might sense WAS/RLAN presence.
[TBC]
[bookmark: _Toc164750222]Options for WAS/RLAN sensing MFCN presence
This section discusses how WAS/RLAN might sense MFCN with a range of power, including macro BS presence.
The MFCN BS with the range of power,including macro BS send out an Wi-Fi based data-frame that provide a Wi-FI AP the information that a MFCN BS request this channel in this place. 
Based on the received field strength, the Wi-Fi AP will
1. Avoid the channel(s) for the next hour
2. Reduce the power to 50 mW or 25 mW 

The Wi-Fi based data frame should have
· Check Sum 
· MFCN BS (Carrier-ID) information
· Requested bandwidth / channels
· request for leaving the channel with a duration 30 minutes?, 
· protection for abuse of the mechanism)
· Restriction for user to change the setting
· Country code
Editor’s note: 
· We have to define the threshold value, when RLAN has to avoid the channel
· We could implement a range of MFCN power to fulfil national demands
· We have to define the wave-form, modulation, frame-structure 
· We have to define the repeating interval for MFCN BS re-transmission,

Regarding RLAN sensing of MFCN – there are two potential approaches (or a combination of both)
a)	Where MFCN were to transmit a pre-defined “channel avoid” RLAN protocol signal that RLAN could detect and respond accordingly. This could require modification to both RLAN and MFCN protocols.
b)	Where RLAN could detect the MFCN pilot channels and respond accordingly. This only requires modification to RLAN protocols.
Considering MFCN handset sensing of RLAN – This could make use of smartphone assisted sensing to determine the presence of RLAN in an area. 

[bookmark: _Toc164750223]Database/Server-based solutions
This section discussses how either or both technologies might access a database server for transmit parameters.  The transmit parameters might include which channels are available for transmission (see frequency-separation hybrid-sharing action below) and if a time-separation mechanism is required (see time-separation hybrid-sharing action below).  It is anticipated that database queries would include sending the geographic location of the requesting device.
The database might be dynamic, where transmit parameters reflect prioritisation set by regulators.  The database might be static, for example where a database might simply consist of static geographic regions where e.g. MFCN licenses would be awarded.
Based on database solutions, studies can explore the benefit and challenges of an urban-rural split, a neighbourhood split (MFCN with a range of power, including macro BS and WAS/RLAN used in different urban neighbourhoods).  
[bookmark: _Toc164750224]Database / Server control of MFCN
Database / Server control of WAS/RLANSever-based shared medium access authorisation;
Examples:
-	Geolocation-based authorization;
-	AFC, used for U6 in the US;
-	SAS, for CBRS Band in the US;
Database control could be RLAN using AFC (or AFC-like) interfaces and/or MFCN with a range of power, including macro BS using CBRS (or CBRS-like) interfaces which might help guarantee a better QoS for instance for enterprise RLAN. This approach could:
a)	allow priority at a particular location and/or time to be given to either MFCN with a range of power, including macro BS or RLAN.
b)	allow parameters (particularly power levels) to be varied on a per-location basis in order to manage the size of boundary areas.
c)	support coexistence with incumbents in the band for example allowing standard power outdoor RLAN.

	[Location-based priority]
[TBC]

	[Time-based priority]
[TBC]

	[Geograpahic segmentation]
[TBC]
Databases with Priority (MFCN or WAS/RLAN) for each location, based on national priority.

Databases with Zones where MFCN and RLANs are allowed to use the spectrum

[bookmark: _Toc164248147][bookmark: _Toc164253798][bookmark: _Toc164254235][bookmark: _Toc164254453][bookmark: _Toc164261131][bookmark: _Toc164261338][bookmark: _Toc164261545][bookmark: _Toc164248148][bookmark: _Toc164253799][bookmark: _Toc164254236][bookmark: _Toc164254454][bookmark: _Toc164261132][bookmark: _Toc164261339][bookmark: _Toc164261546][bookmark: _Toc164248149][bookmark: _Toc164253800][bookmark: _Toc164254237][bookmark: _Toc164254455][bookmark: _Toc164261133][bookmark: _Toc164261340][bookmark: _Toc164261547][bookmark: _Toc164248150][bookmark: _Toc164253801][bookmark: _Toc164254238][bookmark: _Toc164254456][bookmark: _Toc164261134][bookmark: _Toc164261341][bookmark: _Toc164261548][bookmark: _Toc164248151][bookmark: _Toc164253802][bookmark: _Toc164254239][bookmark: _Toc164254457][bookmark: _Toc164261135][bookmark: _Toc164261342][bookmark: _Toc164261549][bookmark: _Toc164248152][bookmark: _Toc164253803][bookmark: _Toc164254240][bookmark: _Toc164254458][bookmark: _Toc164261136][bookmark: _Toc164261343][bookmark: _Toc164261550][bookmark: _Toc164248153][bookmark: _Toc164253804][bookmark: _Toc164254241][bookmark: _Toc164254459][bookmark: _Toc164261137][bookmark: _Toc164261344][bookmark: _Toc164261551][bookmark: _Toc164750225] [Others]
[This is a placeholder for any other mechanism that the studies might indicate exists that could make each technology have awareness of each other.  Combinations of mechanisms could also be added.]
	[Device based, Standalone]
Behaviour: No detection/decoding of signals across technologies; Device self-authorized access to the shared medium;
Examples: 
-	No mitigation technique;
-	Self-limited operation (LBT based on energy detection; power limitation; scheduling limitation; seamless handover from MFCN to Wi-Fi, etc.);]

[bookmark: _Toc164750226]Other Sharing mechanisms
This chapter discusses what sharing mechanisms  might be taken by each technology upon detection of the other.  Studies are encouraged to explore mechanisms  which might promote efficient shared use of the spectrum.
[bookmark: _Toc164750227]Frequency separation (band split)
This section describes sharing mechanisms  where, upon detection of WAS/RLAN, MFCN with a range of power, including macro BS  transmits in parts of the band.  It also considers sharing actions where, upon detection of MFCN, WAS/RLAN transmits in parts of the band.  This effectively results in a dynamic band split between the two services.
For establishing a reference to evaluate spectrum efficiency, studies may consider a non-dynamic band split, where the band is effectively divided and allocated to each technology based on  prioritisation of different frequency band segments.  In this scenario, there is no need for a dynamic sensing mechanism, as the frequency separation mechanism remains static.
[bookmark: _Toc164750228]MFCN transmits in contiguous part of the band
This section describes a sharing mechanisms where, upon detection of WAS/RLAN, MFCN with a range of power, including macro BS  transmits solely within a contiguous part of the band - while the remaining spectrum is left for use by WAS/RLAN.
[bookmark: _Toc164750229]MFCN transmits in fragmented parts of the band
This section describes a sharing mechanisms  where, upon detection of WAS/RLAN, MFCN with a range of power, including macro BS  transmits solely within channels XX1-YY1, XX2-YY2, while the remaining spectrum is left for use by WAS/RLAN.
Once an MFCN BS with a range of power,  including macro BS  has been detected then RLAN would need to respond by avoiding some or all resource blocks in that channel for a defined period of time. This may be more than a typical LBT approach and may involve a range of solutions, including puncturing or changing channel completely.
[bookmark: _Toc164248159][bookmark: _Toc164253810][bookmark: _Toc164254247][bookmark: _Toc164254465][bookmark: _Toc164261143][bookmark: _Toc164261350][bookmark: _Toc164261557][bookmark: _Toc164750230]WAS/RLAN transmits in fragmented parts of the band
This section describes a sharing mechanisms  where, upon detection of MFCN with a range of power, including macro BS, WAS/RLAN transmits solely within channels XX3-YY3, XX4-YY4, while the remaining spectrum is left for  use by MFCN.
[bookmark: _Toc164248161][bookmark: _Toc164253812][bookmark: _Toc164254249][bookmark: _Toc164254467][bookmark: _Toc164261145][bookmark: _Toc164261352][bookmark: _Toc164261559][bookmark: _Toc164248162][bookmark: _Toc164253813][bookmark: _Toc164254250][bookmark: _Toc164254468][bookmark: _Toc164261146][bookmark: _Toc164261353][bookmark: _Toc164261560][bookmark: _Toc164248163][bookmark: _Toc164253814][bookmark: _Toc164254251][bookmark: _Toc164254469][bookmark: _Toc164261147][bookmark: _Toc164261354][bookmark: _Toc164261561][bookmark: _Toc164750231][bookmark: _Toc164248165][bookmark: _Toc164253816][bookmark: _Toc164254253][bookmark: _Toc164254471][bookmark: _Toc164261149][bookmark: _Toc164261356][bookmark: _Toc164261563][bookmark: _Toc164248166][bookmark: _Toc164253817][bookmark: _Toc164254254][bookmark: _Toc164254472][bookmark: _Toc164261150][bookmark: _Toc164261357][bookmark: _Toc164261564][bookmark: _Toc164248167][bookmark: _Toc164253818][bookmark: _Toc164254255][bookmark: _Toc164254473][bookmark: _Toc164261151][bookmark: _Toc164261358][bookmark: _Toc164261565][bookmark: _Toc164248168][bookmark: _Toc164253819][bookmark: _Toc164254256][bookmark: _Toc164254474][bookmark: _Toc164261152][bookmark: _Toc164261359][bookmark: _Toc164261566]MFCN inter-frequency handover
A transfer of the MFCN handset to use an alternative band. This would avoid the handset causing any interference to nearby RLAN devices.
[bookmark: _Toc164750232]MFCN BS channel avoidance request
[bookmark: _Hlk164755863]Where MFCN with a range of power, including macro BS were to transmit a pre-defined “channel avoid” RLAN protocol signal that RLAN could detect and respond accordingly. This could require modification to both RLAN and MFCN protocols.
[bookmark: _Toc164750233][Other]
[TBC]
[bookmark: _Toc164750234]Separation in time
This section describes sharing actions where, upon detection of WAS/RLAN, MFCN with a range of power, including macro BS transmits in parts of time.  It also considers sharing actions where, upon detection of MFCN, WAS/RLAN transmits in parts of time.  This effectively results in a dynamic time split between the two services.
[bookmark: _Toc164750235]RLAN transmits in MFCN UL
[bookmark: _Toc164750236]MFCN transmits every second radio frame
The MFCN base station, with a range of power, including macro BS could reduce the MFCN occupancy of the channel for a period of time. For example, by 50% if it were to use every other frame in the downlink and ensure that any handsets detecting RLAN are also not scheduled to use consecutive frames.
[bookmark: _Toc164750237][Other]
A backoff by the MFCN handset to not transmit for a period of time to allow RLAN access to the channel (similar to LBT in RLAN).
[bookmark: _Toc164750238]Signal separation
Interoperability on protocol level (MFCN and RLANs can understand each other)
RLAN APs detect and decode MFCN signalling and avoid the signalled channels
Editor notes : the implication should address in particular possible impact on macro BS usage, coverage, harmonisation (including in case of a need to launch 6G), the possible need for standards updates (either from MFCN or WAS RLAN side or for both sides) including their timing, the complexity for administrations, mobile operators, users etc., 

[bookmark: _Toc164750239]Summary of studies
The structure has been agreed. The content of this section needs to be discussed further. 
Placeholder for the various studies. Some initial elements provided in #122
Clarify in each study which scenario / parameters / propagation models were used

[FROM #36 and inputs provided during the meeting]

TEXT HEREAFTER TO BE REVIEWED [Studies consider interference mitigation mechanisms and quantify the degradations of service to victim systems and associated probabilities with/without these mechanisms.
For an identified scenario of interest, the first step in the analysis could be to determine the interference footprint perceived by the different technologies without applying any mitigation technique
[bookmark: _Toc164750240]Studies without mitigation mechanisms (existing framework)
[bookmark: _Toc164750241]Study 1
[bookmark: _Toc164750242]Introduction and main finding
[bookmark: _Toc164750243]Sharing scenario description
[Description of the scenario considered by the study]
Describe the scenario, ideally referring to one of the scenarios in Chapter Error! Reference source not found..  Describe the sensing and sharing mechanism investigated, ideally referring to ones of the mechanisms in Chapter Error! Reference source not found.Error! Reference source not found..
[bookmark: _Toc164750244]Technical parameters
[Description of which parameters are diverging from parameters in section 3]
Describe any parameters which parameters diverge from these in Chapter Error! Reference source not found.
[bookmark: _Toc164750245]Methodology
[Description of Methodology]
[bookmark: _Toc164750246]Results
Performance of MFCN and RLAN when operating under the sharing mechanism;
Performance of MFCN and RLAN when operating without the sharing mechanism;
Performance of MFCN when operating in absence of RLAN interference;
Performance of RLAN when operating in absence of MFCN interference]
[bookmark: _Toc164750247]Discussion on benefit/drawbacks of studied sharing scenario
[Description of main findings]
This would include the main findings of the study, especially in terms of benefit/drawbacks of such sharing scenario
[bookmark: _Toc164750248]Opportunities for further studies
[Description of opportunities for further studies]
This would be a place where comments of the study can be presented as an opportunity for further studies
[bookmark: _Toc164750249]Conclusions

This would include the main findings of the study, providing a comparison between with and without the sharing mechanism – ie for each scenario/mechanism examined, the impact of sharing on RLAN is [x% loss compared to single use], the impact of sharing on MFCN is [y% compared to single use] – and outlining benefit/drawbacks of such sharing scenario
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The structure has been agreed. The content of this section needs to be discussed further. 
Same text as executive summary  
Which options have been studied, which options have proven to be promising?
For which options should regulatory measures be developed?
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[bookmark: _Toc160038011][bookmark: _Toc160107397][bookmark: _Toc164750263]Details from studies with interference mitigation measures
WAS/RLAN Receiver Parameters to be used in Sharing studies
SE45 invites ECC PT1 to consider:
· using measured/tested WAS/RLAN equipment performance parameters rather than generic limits from standards/regulation, as appropriate; for example, new measurements or ECC Report 310 (Section 8.3.1 for RLAN in the 2.4 GHz band and in the 5 GHz band); 
· the higher performance levels of receiver selectivity and blocking in EN 300 328 and EN 303 687 (noting that these standards cover wideband transmission systems in the 2.4 GHz band and WAS/RLAN in the lower 6 GHz band, respectively);
· the Method for Receiver Resilience (MRR) used to derive WAS/RLAN blocking and selectivity levels in draft ECC Recommendation (24)01 as a sensitivity analysis; 
· existing levels of WAS/RLAN energy detection threshold (EDT) are shown in Section A1.4, however the sharing studies may conclude on different parameters as part of improved sensing requirements. 
0. Protection Criteria
The protection criteria mentioned in the ECC PT1 Liaison Statement (SE45(23)026) may not all be necessary inputs to the studies, but rather an output from the studies. 

Studies may want to consider various metrics other than I/N, such as throughput loss or SINR degradation for example, noting that for the 5 GHz band a protection criterion is stated in Recommendation ITU-R M.1739 (I/N = -6 dB defined without percentage of time associated to it). 
0. Noise Figure
Noise figure of 9 dB (as a baseline) and 7 dB[footnoteRef:7] (for sensitivity analysis). [7:  IEEE P802.11 Wireless LANs - TGax Simulation Scenarios. IEEE 802.11-14/0980r16. IEEE, July 2015] 

0. [bookmark: _Ref158309286]Antenna Gain Distributions
2. AP Distribution
See Table 2
2. VLP/Client Distribution Without Body Loss 
See Table 3
2. VLP/Client Distribution With Body Loss
See Table 4



0. [bookmark: _Ref158309220]Energy detection thresholds
ETSI EN 303 687 v1.1.1 defines the following Energy Detection threshold levels:
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WAS/RLAN Transmitter parameters to be used in sharing studies
[bookmark: _Ref158309311]WAS/RLAN Tx normalized antenna gain distributions
Here below are the normalized antenna gain distributions for WAS/RLANs to be used in sharing studies. These tables depict a maximum antenna gain normalized to 0 dBi.
AP Distribution 
See Table 5
VLP/Client Distribution Without Body Loss
See Table 6
VLP/Client Distribution With Body Loss 
See Table 7
[bookmark: _Ref158309345]WAS/RLAN Tx e.i.r.p. distributions
To obtain the e.i.r.p. distributions, Table 5 – Table 7 should be used together with one indoor/outdoor distribution. This distribution represents the amount of time a device class is actively transmitting in a given time instant. 

SE45 used the following indoor/outdoor distribution for sharing studies with incumbents. PT1 may consider other distribution scenarios.

Table 1: WAS/RLAN indoor/outdoor and e.i.r.p. distributions
	Device type
	 
	Total indoor
	Total outdoor
	e.i.r.p. distribution

	LPI Clients
	With Body Loss
	21.10%
	0.21%
	200 mW + normalized antenna gain distribution from Table 7

	
	Without Body Loss
	2.37%
	0.00%
	200 mW + normalized antenna gain distribution from Table 6

	VLP
	With Body Loss 
	9.00%
	1.00%
	25 mW + normalized antenna gain distribution from Table 7

	AP (LPI)
	Without Body Loss
	66.32%
	0.00%
	200 mW + normalized antenna gain distribution from Table 5

	Total
	 
	98.79%
	1.21%
	




A2.3 Spectrum Emission Mask
WAS/RLAN spectrum emission mask is defined in clause 4.3.4.3 of ETSI EN 303 687.

[image: ]
Figure 1: Transmit spectral power mask


[bookmark: _Ref156296786]Table 2: Absolute antenna gain distribution for WAS/RLAN AP receiver
	Gmin (dBi)
	Gmax (dBi)
	Probability (%)


	-24
	-23
	0.16

	-23
	-22
	0.04

	-22
	-21
	0.06

	-21
	-20
	0.33

	-20
	-19
	0.80

	-19
	-18
	0.70

	-18
	-17
	1.21

	-17
	-16
	0.60

	-16
	-15
	1.13

	-15
	-14
	1.79

	-14
	-13
	1.78

	-13
	-12
	1.95

	-12
	-11
	1.52

	-11
	-10
	3.07

	-10
	-9
	4.75

	-9
	-8
	5.58

	-8
	-7
	4.59

	-7
	-6
	6.26

	-6
	-5
	8.47

	-5
	-4
	7.05

	-4
	-3
	9.55

	-3
	-2
	9.32

	-2
	-1
	9.01

	-1
	0
	8.71

	0
	1
	5.66

	1
	2
	2.75

	2
	3
	1.41

	3
	4
	1.23

	4
	5
	0.22

	5
	6
	0.07

	6
	7
	0.16

	7
	8
	0.03

	8
	9
	0.03

	9
	10
	0.01



[bookmark: _Ref156296804]Table 3: Absolute antenna gain distribution for WAS/RLAN VLP/Client receiver without body loss
	Gmin (dBi)
	Gmax (dBi)
	Probability (%)


	-25.00
	-24.00
	0.15

	-24.00
	-23.00
	0.06

	-23.00
	-22.00
	0.25

	-22.00
	-21.00
	0.23

	-21.00
	-20.00
	0.10

	-20.00
	-19.00
	0.44

	-19.00
	-18.00
	0.39

	-18.00
	-17.00
	1.14

	-17.00
	-16.00
	1.12

	-16.00
	-15.00
	1.89

	-15.00
	-14.00
	2.20

	-14.00
	-13.00
	3.53

	-13.00
	-12.00
	3.74

	-12.00
	-11.00
	4.43

	-11.00
	-10.00
	5.50

	-10.00
	-9.00
	6.58

	-9.00
	-8.00
	8.42

	-8.00
	-7.00
	9.40

	-7.00
	-6.00
	9.87

	-6.00
	-5.00
	8.41

	-5.00
	-4.00
	7.62

	-4.00
	-3.00
	6.56

	-3.00
	-2.00
	5.55

	-2.00
	-1.00
	4.63

	-1.00
	0.00
	3.54

	0.00
	1.00
	2.51

	1.00
	2.00
	1.40

	2.00
	3.00
	0.28

	3.00
	4.00
	0.04





[bookmark: _Ref156296816]Table 4: Absolute antenna gain distribution for WAS/RLAN VLP/Client receiver with body loss
	Gmin (dBi)
	Gmax (dBi)
	Probability (%)


	-50.00
	-49.00
	0.001

	-49.00
	-48.00
	0.001

	-48.00
	-47.00
	0.001

	-47.00
	-46.00
	0.001

	-46.00
	-45.00
	0.001

	-45.00
	-44.00
	0.001

	-44.00
	-43.00
	0.001

	-43.00
	-42.00
	0.005

	-42.00
	-41.00
	0.005

	-41.00
	-40.00
	0.005

	-40.00
	-39.00
	0.005

	-39.00
	-38.00
	0.047

	-38.00
	-37.00
	0.062

	-37.00
	-36.00
	0.109

	-36.00
	-35.00
	0.151

	-35.00
	-34.00
	0.199

	-34.00
	-33.00
	0.196

	-33.00
	-32.00
	0.247

	-32.00
	-31.00
	0.360

	-31.00
	-30.00
	0.385

	-30.00
	-29.00
	0.495

	-29.00
	-28.00
	0.589

	-28.00
	-27.00
	0.863

	-27.00
	-26.00
	0.877

	-26.00
	-25.00
	1.551

	-25.00
	-24.00
	1.674

	-24.00
	-23.00
	1.862

	-23.00
	-22.00
	2.026

	-22.00
	-21.00
	2.265

	-21.00
	-20.00
	2.549

	-20.00
	-19.00
	2.569

	-19.00
	-18.00
	3.905

	-18.00
	-17.00
	4.853

	-17.00
	-16.00
	4.455

	-16.00
	-15.00
	5.800

	-15.00
	-14.00
	4.995

	-14.00
	-13.00
	4.004

	-13.00
	-12.00
	4.353

	-12.00
	-11.00
	4.804

	-11.00
	-10.00
	4.753

	-10.00
	-9.00
	4.513

	-9.00
	-8.00
	5.334

	-8.00
	-7.00
	4.838

	-7.00
	-6.00
	5.252

	-6.00
	-5.00
	4.516

	-5.00
	-4.00
	4.409

	-4.00
	-3.00
	3.755

	-3.00
	-2.00
	2.620

	-2.00
	-1.00
	1.932

	-1.00
	0.00
	1.029

	0.00
	1.00
	0.562

	1.00
	2.00
	0.138

	2.00
	3.00
	0.078





[bookmark: _Ref156296834]Table 5: Normalised antenna gain distribution for WAS/RLAN AP transmitter
	Gmin (dB)
	Gmax (dB)
	Probability (%)


	-31
	-30
	0.10

	-30
	-29
	0.07

	-29
	-28
	0.21

	-28
	-27
	0.05

	-27
	-26
	0.11

	-26
	-25
	0.36

	-25
	-24
	0.74

	-24
	-23
	0.65

	-23
	-22
	0.92

	-22
	-21
	0.59

	-21
	-20
	1.25

	-20
	-19
	1.24

	-19
	-18
	2.32

	-18
	-17
	1.97

	-17
	-16
	2.63

	-16
	-15
	3.61

	-15
	-14
	3.61

	-14
	-13
	4.71

	-13
	-12
	5.98

	-12
	-11
	7.05

	-11
	-10
	6.66

	-10
	-9
	7.82

	-9
	-8
	8.68

	-8
	-7
	8.47

	-7
	-6
	8.83

	-6
	-5
	8.44

	-5
	-4
	4.32

	-4
	-3
	3.08

	-3
	-2
	1.86

	-2
	-1
	1.81

	-1
	0
	1.86





[bookmark: _Ref156296844]Table 6: Normalised antenna gain distribution for WAS/RLAN VLP/Client transmitter without body loss
	Gmin (dB)
	Gmax (dB)
	Probability (%)


	-27.00
	-26.00
	0.17

	-26.00
	-25.00
	0.15

	-25.00
	-24.00
	0.23

	-24.00
	-23.00
	0.21

	-23.00
	-22.00
	0.34

	-22.00
	-21.00
	0.48

	-21.00
	-20.00
	0.64

	-20.00
	-19.00
	1.07

	-19.00
	-18.00
	2.06

	-18.00
	-17.00
	2.20

	-17.00
	-16.00
	2.08

	-16.00
	-15.00
	2.73

	-15.00
	-14.00
	3.91

	-14.00
	-13.00
	4.98

	-13.00
	-12.00
	4.84

	-12.00
	-11.00
	5.98

	-11.00
	-10.00
	6.27

	-10.00
	-9.00
	9.19

	-9.00
	-8.00
	9.04

	-8.00
	-7.00
	9.23

	-7.00
	-6.00
	8.70

	-6.00
	-5.00
	7.48

	-5.00
	-4.00
	6.47

	-4.00
	-3.00
	5.31

	-3.00
	-2.00
	3.27

	-2.00
	-1.00
	2.42

	-1.00
	0.00
	0.56





[bookmark: _Ref156296854]Table 7: Normalized antenna gain distribution for WAS/RLAN VLP/Client transmitter with body loss 
	Gmin (dB)
	Gmax (dB)
	Probability (%)


	-52.00
	-51.00
	0.001

	-51.00
	-50.00
	0.001

	-50.00
	-49.00
	0.001

	-49.00
	-48.00
	0.001

	-48.00
	-47.00
	0.001

	-47.00
	-46.00
	0.002

	-46.00
	-45.00
	0.005

	-45.00
	-44.00
	0.005

	-44.00
	-43.00
	0.005

	-43.00
	-42.00
	0.011

	-42.00
	-41.00
	0.064

	-41.00
	-40.00
	0.048

	-40.00
	-39.00
	0.154

	-39.00
	-38.00
	0.131

	-38.00
	-37.00
	0.235

	-37.00
	-36.00
	0.216

	-36.00
	-35.00
	0.261

	-35.00
	-34.00
	0.418

	-34.00
	-33.00
	0.291

	-33.00
	-32.00
	0.557

	-32.00
	-31.00
	0.633

	-31.00
	-30.00
	0.872

	-30.00
	-29.00
	0.891

	-29.00
	-28.00
	1.632

	-28.00
	-27.00
	1.776

	-27.00
	-26.00
	1.485

	-26.00
	-25.00
	2.125

	-25.00
	-24.00
	2.324

	-24.00
	-23.00
	2.451

	-23.00
	-22.00
	2.626

	-22.00
	-21.00
	2.358

	-21.00
	-20.00
	2.763

	-20.00
	-19.00
	3.883

	-19.00
	-18.00
	3.640

	-18.00
	-17.00
	4.637

	-17.00
	-16.00
	5.080

	-16.00
	-15.00
	4.598

	-15.00
	-14.00
	4.244

	-14.00
	-13.00
	4.216

	-13.00
	-12.00
	4.490

	-12.00
	-11.00
	4.460

	-11.00
	-10.00
	4.755

	-10.00
	-9.00
	5.078

	-9.00
	-8.00
	5.507

	-8.00
	-7.00
	4.680

	-7.00
	-6.00
	5.277

	-6.00
	-5.00
	4.310

	-5.00
	-4.00
	2.913

	-4.00
	-3.00
	2.054

	-3.00
	-2.00
	1.108

	-2.00
	-1.00
	0.449

	-1.00
	0.00
	0.227

	0.00
	1.00
	0.051
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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 < Ppax <24 dBm: EDT = -85 dBm/MHz + (24 dBm - Pax)
For Pmax > 24 dBm: EDT = -85 dBm/MHz

The EDT levels defined above are absolute levels that apply at all times.
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