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1 Introduction
Based on the LS from ITU-R WP 5D [1], a Study Item was approved in RAN#103 to task RAN4 to study the IMT parameters relevant for sharing and compatibility for the frequency ranges, and to send LS reply to ITU-R WP 5D directly (cc to RAN) [2].
In RAN4#110, RAN4 set up the following estimated completion dates for the work although those are challenging and may need more time to complete parameters at 14.8 – 15.35 GHz [3]:
· 4 400-4 800 MHz	Estimated date for completion: May 2024 (RAN WG4#111)
· 7 125-8 400 MHz	Estimated date for completion: August 2024 (RAN WG4#112)
· 14.8-15.35 GHz	Estimated date for completion: November 2024 (RAN WG4#113)
In RAN4#110-bis, the first SI discussion was initiated focused on the 4GHz frequency range. For 8 GHz, which represents the range of 7125-8400 MHz, it was agreed that existing n104 requirements should be a starting point for further discussions, and to check the parameters if they could differ from n104 as summarized in [4]. In this contribution, we would like to provide our views on each radio and antenna parameter for 8 GHz.
2 Discussion
Looking through the previous WF on the 8 GHz range, most parameters of Table 1 (IMT technology related parameters in 7125 to 8400 MHz) were discussed and reached a consensus that n104 can be baseline parameters for this range [4]. 
Observation 1: most parameters of Table 1 (IMT technology related parameters in 7125 to 8400 MHz) were discussed and reached a consensus that n104 can be baseline parameters for this range.
Given the principle, we would like to propose taking the same values with n104 into the RF parameters with following considerations, which is also highlighted in yellow in Table 1 for further discussions:
· Power dynamic range (dB)
· BS: There is no power control in downlink and fixed power per resource block is assumed in the co-existence simulation. Hence 0 dB power dynamic range was agreed for the LS reply.
· UE: Power dynamic range is 56 dB for 100 MHz channel bandwidth when considering -33 dBm for the minimum output power for existing FR1 bands, and 23dBm for the maximum output power, which is up to further discussion.
· Spectral mask (dB)
· BS: In TS 38.104, n104 has different requirement tables with other FR1 bands. It is better to refer to the table directly, or may need to paste the tables into the LS.
· UE: It could refer to the clause directly as the requirement is band-agnostic.
· ACLR (dB)
· BS: In TS 38.104, n104 has a dedicated requirement. It is better to leave the requirement directly in 4.3.
· UE: It could refer to the clause directly as the requirement is band-agnostic.
· Sensitivity (dBm)
· BS: In TS 38.104, n104 has different requirement tables with other FR1 bands. It is better to refer to the table directly, or may need to paste the tables into the LS.
· UE: To be specified with other parameters
· ACS (dB)
· BS: In TS 38.104, n104 has a dedicated requirement. It is better to leave the requirement directly in 4.3.
· UE: It could refer to the clause directly as the requirement is band-agnostic.
Based on the background above, we would like to propose following parameters for 7125 to 8400 MHz. 
TABLE 1 
IMT specification related parameters in 7125-8400 MHz
	No.
	Parameter
	Base station 
(non-AAS)
	Base station 
(AAS)
	Mobile station

	1
	Duplex Method
	TDD
	TDD

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

	3
	Signal bandwidth (MHz)
	See [1], § 5.3.2. 
Signal bandwidth = NRB x SCS x 12.
	See [2], § 5.3.2. 
Signal bandwidth = NRB x SCS x 12.

	4
	Transmitter characteristics
	
	

	4.1
	Power dynamic range (dB)
	0 dB
	56 dB

	4.2
	Spectral mask (dB)
	Category A: (Note 1)
See [1], § 6.6.4, Table 6.6.4.2.1-2.
Category B: (Note 1) 
See [1], § 6.6.4, Table 6.6.4.2.2.1-2.
	See [1], § 9.7.4.
	See [2], § 6.5.2.2.

	4.3
	ACLR (dB)
	38 dB
	38 dB
	See [2], § 6.5.2.4.

	4.4
	Spurious emissions /out of band emissions
	See [1], § 6.6.5.
	See [1], § 9.7.5.
	See [2], § 6.5.3.

	4.5
	Maximum output power (dBm)
	See [1], § 6.2.
	See [1], § 9.3.
	23dBm

	
5
	Receiver characteristics
	
	
	

	5.1
	Noise figure (dB)
	6 dB (Wide Area BS)
11 dB (Medium Range BS)
14 dB (Local Area BS)
For BS class definitions, 
see [1], § 4.4
	12dB

	5.2
	Sensitivity (dBm)
	See [1], § 7.2.2, 
Table 7.2.2-1a
(Wide Area BS),
Table 7.2.2-2c
(Medium Range BS),
Table 7.2.2-3c
(Local Area BS)
	See [1], § 10.3.2, 
Table 10.3.2-1a 
(Wide Area BS), 
Table 10.3.2-2c (Medium Range BS), 
Table 10.3.2-3c 
(Local Area BS)
	To be specified

	5.3
	Blocking response
	See [1], § 7.5, Table 7.5.2-1a 
and § 7.4.2, Table 7.4.2.2-1
	See [1], § 10.6
and § 10.5.2, Table 10.5.2.2-1
	To be specified

	5.4
	ACS
	42 dB
	42 dB
	See [2], § 7.5

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



Regarding Table 2 (beamforming antenna characteristics for IMT in 7125 to 8400 MHz), it was also considered that existing values for the same or adjacent frequency ranges captured in previous LS and/or TR can be reused [5, 6]. In that sense, we try to follow the existing parameters as much as possible while considering the gap between previous studies [5, 6] and draft reply for 4 GHz [7] to be sent in this meeting, e.g., sub-array model as below. For 8 GHz, it should be considered that both antenna parameter index and unit in Table 2 needs to be aligned with the previous LS for 4 GHz. 
Following parameters are considered in [5, 6] differently with [7], also highlighted in the proposed Table 2.
· Rural macro is not considered, but considered Indoor (small cell) scenario
· Element gain (dBi) is different between Suburban (6.4) and the other scenarios (5.5) 
· Vertical 3 dB beam width (degree) is different between Suburban (65) and the other scenarios (90)
· Sub-array is not considered for all the scenarios
· Conducted power (before Ohmic loss) per antenna element is considered
· Maximum base station output power/sector (e.i.r.p.) (dBm) is missed
Observation 2: Existing values for the same or adjacent frequency ranges captured in previous LS and/or TR can be reused as much as possible for Table 2 (beamforming antenna characteristics for IMT in 7125 to 8400 MHz).
Proposal 1: Both index and unit in Table 2 should be aligned with the previous LS for 4 GHz.
TABLE 2 
Beamforming antenna characteristics for IMT in 7125-8400 MHz 
	
	
	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 
	
	
	
	
	

	1.2
	Element gain (dBi) (Note 2)
	
	6.4
	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
	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
	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 4)
	
	8 × 8 sub-arrays/element
	8 × 8 sub-arrays/element
	8 × 8 elements
	4 × 4 elements

	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, 0.7 of wavelength for V
	0.5 of wavelength for H, 0.7 of wavelength for V

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

	1.7c
	Pre-set sub-array down-tilt, θsubtilt (degrees) (Note 6)
	
	3
	3
	N/A
	N/A

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

	1.9
	Total Conducted power (before Ohmic loss) (dBm) (Note 3)
	
	46
	46
	37
	31

	1.10
	Base station horizontal coverage range (degrees)
	
	+/-60
	+/-60
	+/-60
	N/A
(Note 10)

	1.11
	Base station vertical coverage range (degrees) (Note 1)
	
	90-100
	90-100
	90-100
	N/A
(Note 10)

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

	1.13
	Maximum base station output power/sector (e.i.r.p.) (dBm) (Note 7)
	
	75.2
	75.2
	61.4
	49.4

	


Note 1:	The vertical coverage range is given in global coordinate system, i.e., 90° being at the horizon.
Note 2:	The element gain in row 1.2 includes the loss given in row 1.8 and is per polarization.
Note 3:	The total conducted power is the power sum over all transmitters (E.g., 8x8x2 sub-arrays for rural, sub-urban and urban).
Note 4:	8 × 8 means there are 8 vertical and 8 horizontal radiating sub-arrays, or elements(no sub-array). 
Note 5:  For the case of 3 elements per sub-array, dv will be 2.1 wavelengths. 
Note 6:	The pre-set sub array down-tilt is a fixed design parameter for a base station. It is envisaged as a passive fixed (non-varying) electrical tilt within the sub-array elements. 
Note 7:	The maximum base station e.i.r.p per sector is calculated as total power (including power from two orthogonal polarizations).
Note 8:  Mechanical down-tilt is handled by a coordinate system transformation described in 3GPP TR 36.814 section A2.1.6.2.
Note 9:   and  is the BS array antenna beam steering direction used in the coexistence study.
Note 10:	The boresight direction is perpendicular to the ceiling.

In considerations of the two proposed tables above and the meeting schedule of WP 5D in June, if possible, it can be considered to send out both 4 GHz and 8 GHz parameters together in this meeting. It would also help RAN4 to concentrate the study efforts on the new range, i.e., 14800 to 15350 MHz given the challenging schedule.
Proposal 2: Based on the agreed baseline, proposed Table 1 and Table 2 should be considered for the radio and antenna parameters for 7125-8400 MHz, respectively.
Proposal 3: In considerations of the meeting schedule of WP 5D in June, if possible, it can be considered to send out both 4 GHz and 8 GHz parameters together in this meeting.
3	Conclusion
This contribution provides following observations and proposals to be considered by this meeting. 
Observation 1: most parameters of Table 1 (IMT technology related parameters in 7125 to 8400 MHz) were discussed and reached a consensus that n104 can be baseline parameters for this range.
Observation 2: Existing values for the same or adjacent frequency ranges captured in previous LS and/or TR can be reused as much as possible for Table 2 (beamforming antenna characteristics for IMT in 7125 to 8400 MHz).
Proposal 1: Both index and unit in Table 2 should be aligned with the previous LS for 4 GHz.
Proposal 2: Based on the agreed baseline, proposed Table 1 and Table 2 should be considered for the radio and antenna parameters for 7125-8400 MHz, respectively.
Proposal 3: In considerations of the meeting schedule of WP 5D in June, if possible, it can be considered to send out both 4 GHz and 8 GHz parameters together in this meeting.
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