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	Summary:

	In line with the scope of the new work item PT1_50, this contribution provides the MFCN parameters to be used to study 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).
The proposed parameters are aligned with the characteristics of terrestrial component of IMT used for sharing and compatibility studies during the WRC-23 preparatory process[footnoteRef:2]. [2:  Source: Annex 4.4 to Working Party 5D Chairman’s Report Document 5D/716-E, June 2021.] 


	Proposal:

	It is proposed to include the parameters listed in ANNEX 1 within the first draft for the ECC Report output deliverable.

	Background:

	The 61st ECC Meeting (March 2023) has approved the new work item PT1_50 aiming at an ECC Report on the “Feasibility and sharing studies on the potential shared use of the 6425-7125 MHz frequency band between MFCN and Wireless Access Systems including Radio Local Area Networks (WAS/RLAN)”.
Work is expected to be completed in March 2025.






MFCN PARAMETER VALUES AND ASSUMPTIONS FOR SIMULATIONS
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).
System parameters 
Table 1: 5G NR Base Station and User Equipment Characteristics	Comment by Author: Source: Document 5D/716-E Annex 4.4 TABLE 3-1 – upper 6 GHz part
	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 3 (Wide Area BS) 
(ΔfOBUE = 100 MHz)
	See Table 4

	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 7 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 3: AAS BS Spectral mask (Operating band unwanted emissions limits) - Category B	Comment by Author: Source: Document 5D/716-E Annex 4.4 TABLE 3-3.
	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 4: User equipment Spectral mask	Comment by Author: Source: Document 5D/716-E Annex 4.4 TABLE 3-4.
	
	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


MFCN Deployment related parameters
Implementation of AAS (see Table 7) is considered for MFCN base stations in these frequency bands. Implementation of AAS is not considered in MFCN user equipment.
[bookmark: _Ref132174494]Table 5: Deployment-related parameters	Comment by Author: Source: Document 5D/716-E Annex 4.4 TABLE 7-1.
	
	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 A1.2.2 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 6: User equipment parameters	Comment by Author: Source: Document 5D/716-E Annex 4.4 TABLE 7-2.
	
	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.


Antenna characteristics for 5G NR AAS base stations
Antenna characteristics for 5G NR AAS base stations are given in below Table 7. Those parameters are interdependent and derived as a package, based on deployment scenarios and other requirements.
[bookmark: _Ref132788002]Table 7: Beamforming antenna characteristics for 5G NR	Comment by Author: Source: Document 5D/716-E Annex 4.4 TABLE 
10.
	
	
	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) (Note 9)
	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.


[bookmark: _Ref132788719]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.
Protection criterion for MFCNs
Table 8 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 8: Protection criterion for MFCNs 	Comment by Author: Source: Document 5D/716-E Annex 4.4 TABLE 13.
	Protection criterion (I/N)
	-6 dB
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