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1. Introduction
The 2023 World Radio Communication Conference (WRC-23, 20 November to 15 December 2023) approved agenda item 1.7 for the 2027 World Radio Communication Conference (WRC-27, Administrative Circular CA/270). ITU-R Working Party (WP) 5D is invited to conduct and compare the sharing and compatibility studies to ensure the protection of services to which the frequency band is allocated on a primary basis for the frequencies:
–	4 400 – 4 800 MHz;
–	7 125 – 8 400 MHz; and
–	14.8 – 15.35 GHz.
ITU-R WP5D sent an LS [1] to RAN4 asking for technical parameters. RAN #103 approved a SI [2] to prepare the requested technical parameters for ITU. In this contribution, we discuss our considerations in the 7125 – 8400 and 14800 – 15350 MHz bands.
2. Discussion
All the 3GPP-defined bands above 2.69 GHz are TDD bands. The existing bands (e.g., n96, n102, and n104) near the 7125 – 8400 MHz band are all TDD bands. The duplex method for the 7125 – 8400 MHz should be TDD. The sharing studies should focus on synchronized TDD, which means all the base stations (BSs) intra-network and inter-network use the same TDD configuration and align the frame starting point with a less than 3 microseconds error that meets the requirement in TS 38.133. Therefore, neither downlink-to-uplink (DL-to-UL, or BS-to-BS) nor UL-to-DL (UE-to-UE) co-channel interference (CCI) or adjacent-channel interference (ACI) is present.
Sub-band full duplex (SBFD) WI is still being worked on in Rel-19, the technical parameters and performance are still unknown. SBFD should be excluded from the LS to ITU WP5D.
Proposal 1: The duplex method for the 7125 – 8400 and 14800 – 15350 MHz bands should focus on synchronized TDD. FDD and SBFD should be excluded.
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Figure 1. Spectrum allocation in the 7125 – 8400 MHz band in the USA.
The 7125 – 8400 MHz band is currently licensed to national security related links. The FCC spectrum allocation is shown in Figure 1. This band is mainly occupied by military radar, satellites including both geostationary orbit (GSO) and non-GSO (NGSO), fixed service (FS), and earth exploration service (EES). Similarly, a large portion of this band is occupied in many European countries by NATO links. Therefore, it is not feasible to clear this band for public mobile networks (e.g., IMT-2030 or 6G), instead, this 7125 – 8400 MHz band will need to be shared. A set of low-power assumptions could make sharing more feasible and a larger portion of the band more available.
Proposal 2: The 7125 – 8400 MHz band is currently licensed to national security related links. It is not feasible to clear this band for public mobile networks (e.g., IMT-2030 or 6G), instead, this 7125 – 8400 MHz band will need to be shared. A set of low-power assumptions could make sharing more feasible and a larger portion of the band more available, such as using power class 5 (PC5) for UE. High-power UMa BS could risk sharing and reduce available bandwidth.
The 7125 – 8400 MHz band will likely be considered by operators as microcells or femtocells. Outdoor pole-mount or strand-mount micro small-cell BSs and indoor BSs typically use non-AAS or a small-size array due to the cost and physical dimension limitations. Non-AAS parameters are of interest for the 7125 – 8400 MHz and 14800 – 15350 MHz bands.
Proposal 3: Non-AAS and AAS with small array sizes (e.g., 2×2, 2×4, or 4×4) parameters are of interest for the 7125 – 8400 and 14800 – 15350 MHz bands for medium-range and local-area microcells. The BS antenna gain for non-AAS is 6 dBi with an omnidirectional pattern in the azimuth plane.
High-power macro-cells are supposed to provide good coverage (e.g., over 95% of the area). Higher frequency signals have larger path loss, building entry loss (BEL), vegetation attenuation, etc. Higher frequency signals typically have few multipath components. The propagation conditions are more challenging at higher frequencies. Macro-cell deployment in the 7125 – 8400 and 14800 – 15350 MHz bands may not be feasible. RAN4 will need to study the feasibility.
Proposal 4: Macro-cell deployment in the 7125 – 8400 and 14800 – 15350 MHz bands may not be feasible due to large losses in these high frequencies. RAN4 will need to study the feasibility: what is the maximum urban macro (UMa) inter-site distance (ISD) to achieve 95% coverage (> -10 dB SINR) in both DL and UL in these two bands by considering the aggregated CCI from intra-network neighbor cells? If the UMa ISD limit is too small, RAN4 shall suggest to ITU-R WP 5D that these high-frequency bands are not applicable for the macro scenario.
Table 1. IMT-2023 specification related parameters in 7125 – 8400 MHz.
	No.
	Parameter
	Base station 
(non-AAS)
	Base station 
(AAS)
	Mobile station

	1
	Duplex Method
	Synchronized TDD
	Synchronized TDD
	Synchronized TDD

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

	3
	Signal bandwidth (MHz)
	Refer to 38.104 section 5.3.2
	Refer to 38.104 section 5.3.2
	Refer to 38.101-1 section 5.3.2

	4
	Transmitter characteristics
	
	
	

	4.1
	Power dynamic range (dB)
	0 dB (no DL power control considered)
	0 dB (no DL power control considered)
	47 dB (-33 to 20 dBm based on UL power control)

	4.2
	Spectral mask (dB)
	Refer to 38.104 section 6.6.4.2
	Refer to 38.104 section 6.6.4.2
	Refer to 38.101-1 section 6.5.2.2

	4.3
	ACLR (dB)
	45
	45
	30

	4.4
	Spurious emissions /out of band emissions
	Refer to 38.104 section 6.6.5
	Refer to 38.104 section 6.6.5
	Refer to 38.101-1 section 6.5.3

	4.5
	Maximum output power (dBm)
	Prated,c,AC: 30 dBm for outdoor UMi small cell MR BSs, 18 dBm for indoor LA BS
	Prated,c,TABC: 16 dBm for outdoor UMi small cell MR BSs, 9 dBm for indoor LA BS
	20 dBm

	
5
	Receiver characteristics
	
	
	

	5.1
	Noise figure (dB)
	See note 1, F=5 dB for LA, 10 dB for MR, and 13 dB for WA BS
	See note 1, F=5 dB for LA, 10 dB for MR, and 13 dB for WA BS
	9 dB

	5.2
	Sensitivity (dBm)
	Refer to 38.104 section 7.2.2
	Refer to 38.104 section 7.2.2
	Refer to 38.101-1 section 7.3.2

	5.3
	Blocking response
	Note 1
	Note 1
	N/A

	5.4
	ACS
	46 dBc
	46 dBc
	33 dBc

	5.5
	SINR operating range (dB)
	-10 to 30
	-10 to 30
	-10 to 30


Note 1: the BS noise figure follows the receiver blocking model described in TR 38.858 Annex E.

Table 2. Beamforming antenna characteristics for IMt-2030 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)
	
	
	
	5
	5

	1.3
	Horizontal/vertical 3 dB beam width of single element (degree)
	
	
	
	
	

	1.4
	Horizontal/vertical front‑to‑back ratio (dB)
	
	
	
	
	

	1.5
	Antenna polarization
	
	
	
	
	

	1.6
	Antenna array configuration (Row × Column)
	
	
	
	2×2
2×4
4×4
	2×2
2×4
4×4

	1.7
	Horizontal/Vertical radiating element/sub-array spacing, dh /dv

	
	
	
	
	

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

	1.7b
	Vertical radiating element spacing in sub-array, dv,sub
	
	
	
	
	

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

	1.8
	Array Ohmic loss (dB)
	
	
	
	
	

	1.9
	Conducted power (before Ohmic loss) per antenna element/sub-array (dBm)
	
	
	
	
	

	1.10
	Base station horizontal coverage range (degrees)
	
	
	
	
	

	1.11
	Base station vertical coverage range (degrees)
	
	
	
	
	

	1.12
	Mechanical downtilt (degrees)
	
	
	
	
	

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

	





3. Conclusions
In this contribution, terrestrial IMT parameters for new candidate IMT operation bands 7125 – 8400 and 14800 – 15350 MHz are discussed with the following proposals.
Proposal 1: The duplex method for the 7125 – 8400 and 14800 – 15350 MHz bands should focus on synchronized TDD. FDD and SBFD should be excluded.
Proposal 2: The 7125 – 8400 MHz band is currently licensed to national security related links. It is not feasible to clear this band for public mobile networks (e.g., IMT-2030 or 6G), instead, this 7125 – 8400 MHz band will need to be shared. A set of low-power assumptions could make sharing more feasible and a larger portion of the band more available, such as using power class 5 (PC5) for UE. High-power UMa BS could risk sharing and reduce available bandwidth.
Proposal 3: Non-AAS and AAS with small array sizes (e.g., 2×2, 2×4, or 4×4) parameters are of interest for the 7125 – 8400 and 14800 – 15350 MHz bands for medium-range and local-area microcells. The BS antenna gain for non-AAS is 6 dBi with an omnidirectional pattern in the azimuth plane.
Proposal 4: Macro-cell deployment in the 7125 – 8400 and 14800 – 15350 MHz bands may not be feasible due to large losses in these high frequencies. RAN4 will need to study the feasibility: what is the maximum urban macro (UMa) inter-site distance (ISD) to achieve 95% coverage (> -10 dB SINR) in both DL and UL in these two bands by considering the aggregated CCI from intra-network neighbor cells? If the UMa ISD limit is too small, RAN4 shall suggest to ITU-R WP 5D that these high-frequency bands are not applicable for the macro scenario.
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