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1.	Introduction
[bookmark: _Hlk67504958]The SI on IMT parameters for 4400 to 4800 MHz, 7125 to 8400 MHz and 14800 to 15350 MHz was approved at TSG RAN#103 [1]. One of the objectives of this SI is to send LS reply to ITU-R WP 5D (CC to TSG RAN) regarding NR in 4400 to 4800 MHz.
It is stated in the ‘Justification’ of the approved SID that:
	[bookmark: OLE_LINK56]For the frequency range 4400 to 4 800 MHz RF parameters can be extracted from specifications TS 38.104 and TS 38.101-1 and BS antenna parameters can be extracted from the extended array antenna model in R4-2108080 applicable for 1710 to 4990 MHz.



This contribution discusses the BS antenna parameters extracted from the extended array antenna model in R4-2108080 [2] and proposes some updates according to better represent actual deployment scenarios.

2.	Discussion
The BS antenna parameters from the extended array antenna model in [2] are extracted below.
	Table 1-2: Beamforming antenna characteristics supporting subarray structures for IMT in 1710 – 4990 MHz 
	
	
	Macro Rural
	Macro suburban
	Macro urban

	1
	Base station Antenna Characteristics

	1.1
	Antenna pattern 
	Refer to Table 1-1

	1.2
	Element gain (dBi) (Note 2)
	6.4
	6.4
	6.4

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

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

	1.6
	Antenna sub-array configuration (Row × Column) 
(Note 4)
	4 × 8 elements
	4 × 8 elements
	4 × 8 elements

	1.7
	Horizontal/Vertical radiating sub-array spacing 
	0.5 of wavelength for H, 2.1 of wavelength for V
	0.5 of wavelength for H, 2.1 of wavelength for V
	0.5 of wavelength for H, 2.1 of wavelength for V

	1.7a
	Number of element rows in sub-array
	3
	3
	3

	1.7b
	Vertical element separation in sub-array ()
	0.7 of wavelength of V
	0.7 of wavelength of V
	0.7 of wavelength of V

	1.7c
	Pre-set sub-array down-tilt (degrees)
	3
	3
	3

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

	1.9
	Conducted power (before Ohmic loss) per sub-array (dBm) (Note 3) 
	28
	28
	28

	1.10
	Base station horizontal coverage range (degrees)
	+/-60
	+/-60
	+/-60

	1.11
	Base station vertical coverage range (degrees) (Note 1)
	90-100
	90-100
	90-100

	1.12
	Mechanical down-tilt (degrees) 
	3
	6
	6



Note 1:	The vertical coverage range is given for the elevation angle θ, defined between 0° and 180° as 
in ITU-R M.2101.
Note 2:	The element gain in row 1.2 includes the loss given in row 1.8 and is per polarization.
Note 3:	The conducted power per sub-array assumes 4x8x2 sub-arrays (i.e. power per H/V polarized element).
Note 4:	4 × 8 means there are 4 vertical and 8 horizontal radiating sub-arrays. 
Note 5:   For the case of 3 elements per sub array, dv will be 2.1 wavelengths. 



Firstly, there is an ambiguity which antenna polarization is used, as ‘Linear ±45º’ is stated in Row 1.5 but ‘H/V polarized element’ is stated in Note 3. It is proposed to clarify that ‘Linear ±45º’ antenna polarization is used, as this better represents the antenna polarization in actual deployment scenarios than ‘H/V polarized element’. Also, the word ‘element’ in Note 3 may be misinterpreted as ‘antenna element’ when the scope of Note 3 is ‘sub-array’.
Proposal 1: Update the term ‘H/V polarized element’ to ‘linear ±45º polarized sub-array’ in Note 3.
Secondly, the word ‘elements’ in Row 1.6 may be misinterpreted as ‘antenna elements’ when it means ‘sub-arrays’ as stated in Note 4.
Proposal 2: Remove the word ‘elements’ from Row 1.6.
Thirdly, the pre-set sub-array down-tilt is typically set to 6 degrees instead of 3 degrees in actual deployment scenarios. It is proposed to increase the pre-set sub-array down-tilt (degrees) from ‘3’ to ‘6’ in Row 1.7c and reduce the mechanical down-tilt in Row 1.12 accordingly to keep the current overall down-tilt.
Proposal 3: Increase the pre-set sub-array down-tilt (degrees) from ‘3’ to ‘6’ in Row 1.7c and reduce the mechanical down-tilt in Row 1.12 accordingly to keep the current overall down-tilt.
Moreover, the antenna characteristics for AAS base stations for bands between 1710 and 4990 MHz in small cell cases (micro urban and indoor urban) were provided to ITU-R WP5D in R4-2008924 [3], they are extracted below.

	TABLE 3 
Beamforming antenna characteristics for IMT in 1710 – 4990 MHz 
	
	
	Rural
	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
	N/A

	1.2
	Element gain (dBi) (Note 2)
	7.1
	7.1
	6.4
	6.4
	N/A

	1.3
	Horizontal/vertical 3 dB beam width of single element (degree) 
	90º for H
54º for V
	90º for H
54º for V
	90º for H
65º for V
	90º for H
65º for V
	N/A

	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
	N/A

	1.5
	Antenna polarization 
	Linear ±45º
	Linear ±45º
	Linear ±45º
	Linear ±45º
	N/A

	1.6
	Antenna array configuration (Row × Column) 
(Note 4)
	8 × 8 elements
	8 × 8 elements
	8 × 8 elements
	8 × 8 elements
	N/A

	1.7
	Horizontal/Vertical radiating element spacing 
	0.5 of wavelength for H, 0.9 of wavelength for V
	0.5 of wavelength for H, 0.9 of wavelength for V
	0.5 of wavelength for H, 0.7 of wavelength for V
	0.5 of wavelength for H, 0.7 of wavelength for V
	N/A

	1.8
	Array Ohmic loss (dB) (Note 2)
	2
	2
	2
	2
	N/A

	1.9
	Conducted power (before Ohmic loss) per antenna element (dBm) (Note 3) 
	25
	25
	25
	16
	N/A

	1.10
	Base station maximum coverage angle in the horizontal plane (degrees)
	120
	120
	120
	120
	N/A

	1.11
	Base station vertical coverage range (degrees) (Note 1)
	90-100
	90-100
	90-120
	90-120
	N/A

	1.12
	Mechanical downtilt (degrees)
	3
	6
	10
	N/A
	N/A



Note 1:	The vertical coverage range is given for the elevation angle θ, defined between 0° and 180° as 
in ITU-R M.2101.
Note 2:	The element gain in row 1.2 includes the loss given in row 1.8.
Note 3:	The conducted power per element assumes 8x8x2 elements (i.e. power per H/V polarized element).
[bookmark: _Hlk42108662]Note 4:	8 × 8 means there are 8 vertical and 8 horizontal radiating elements. In the sub-array case, one implementation is 2 vertical radiating elements combined in a 2x1 sub-array.



Note that antenna sub-array was not included in [3]. Since it is not clear whether antenna sub-array would be commonly used in small cell (micro-urban and indoor urban) cases in actual deployment scenarios in 4400 to 4800 MHz, it is proposed to reuse the antenna characteristics in [3] for small cell (micro-urban and indoor urban) cases.
Proposal 4: Reuse the antenna characteristics in R4-2008924 for small cell (micro-urban and indoor urban) cases.

3.	Conclusion
This contribution has discussed discusses the BS antenna parameters extracted from the extended array antenna model in [2] and proposed some updates according to actual deployment scenarios.
Proposal 1: Update the term ‘H/V polarized element’ to ‘linear ±45º polarized sub-array’ in Note 3.
Proposal 2: Remove the word ‘elements’ from Row 1.6.
Proposal 3: Increase the pre-set sub-array down-tilt (degrees) from ‘3’ to ‘6’ in Row 1.7c and reduce the mechanical down-tilt in Row 1.12 accordingly to keep the current overall down-tilt.
Proposal 4: Reuse the antenna characteristics in R4-2008924 for small cell (micro-urban and indoor urban) cases.
The proposals above are implemented in the table below using the template in [1], where the updates compared to [2] and [3] are highlighted in yellow.
TABLE 2
Beamforming antenna characteristics for IMT-2030 in 4400-4800 MHz 
	[bookmark: _Hlk163129317]
	
	Rural macro
(If it’s available)
	Suburban macro
	Urban macro
	Urban small cell (outdoor)/Micro cell 
	Indoor 
(small cell)

	1
	Base station antenna characteristics

	1.1
	Antenna pattern 
	Refer to Recommendation ITU-R M.2101
	N/A

	1.2
	Element gain (dBi) (Note 2)
	6.4
	6.4
	6.4
	6.4
	N/A

	1.3
	Horizontal/vertical 3 dB beam width of single element (degree) 
	90º for H
65º for V
	90º for H
65º for V
	90º for H
65º for V
	90º for H
65º for V
	N/A

	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
	N/A

	1.5
	Antenna polarization 
	Linear ±45º
	Linear ±45º
	Linear ±45º
	Linear ±45º
	N/A

	1.6
	Antenna array configuration (Row × Column) (Note 4)
	4 × 8
	4 × 8
	4 × 8
	8 × 8
	N/A

	1.7
	Horizontal/Vertical radiating element/sub-array spacing, dh /dv (Note 5)

	0.5 of wavelength for H, 2.1 of wavelength for V
	0.5 of wavelength for H, 2.1 of wavelength for V
	0.5 of wavelength for H, 2.1 of wavelength for V
	0.5 of wavelength for H, 0.7 of wavelength for V
	N/A

	1.7a
	Number of element rows in sub-array, Msub
	3
	3
	3
	N/A
	N/A

	1.7b
	Vertical radiating element spacing in sub-array, dv,sub
	0.7 of wavelength of V
	0.7 of wavelength of V
	0.7 of wavelength of V
	N/A
	N/A

	1.7c
	Pre-set sub-array down-tilt, θsubtilt (degrees)
	6
	6
	6
	N/A
	N/A

	1.8
	Array Ohmic loss (dB) (Note 2)
	2
	2
	2
	2
	N/A

	1.9
	Conducted power (before Ohmic loss) per antenna element/sub-array (dBm) (Note 3) 
	28
	28
	28
	16
	N/A

	1.10
	Base station horizontal coverage range (degrees)
	+/-60
	+/-60
	+/-60
	+/-60
	N/A

	1.11
	Base station vertical coverage range (degrees) (Note 1) 
	90-100
	90-100
	90-100
	90-120
	N/A

	1.12
	Mechanical downtilt (degrees) 
	0
	3
	3
	N/A
	N/A

	1.13
	Maximum base station output power/sector (e.i.r.p.) (dBm)
	72.28
	72.28
	72.28
	61.53
	N/A

	Note 1: The vertical coverage range is given for the elevation angle θ, defined between 0° and 180° as 
in ITU-R M.2101.
Note 2: The element gain in row 1.2 includes the loss given in row 1.8 and is per polarization.
Note 3: The conducted power per sub-array assumes 4x8x2 sub-arrays (i.e. power per linear ±45º polarized sub-array).
Note 4: 4 × 8 means there are 4 vertical and 8 horizontal radiating sub-arrays. 
Note 5: For the case of 3 elements per sub-array, dv will be 2.1 wavelengths. 
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