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Abstract
This document contains a liaison received from ITU-R Working Party 5C, entitled “Technical and operational characteristics of the fixed service applications operating in the frequency range 450-1 000 GHz”.  
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At its November 2024 meeting, ITU-R Working Party (WP) 5C continued developing a working document towards a preliminary draft new Report ITU-R F.[FS.CHAR.450-1 000 GHZ] on technical and operational characteristics of the fixed service applications operating in the frequency range 450-1 000 GHz[footnoteRef:2]. [2:  	The latest version of the working document is available as Annex 1.5 to WP 5C Chair report (5C/152) and for your convenience enclosed.] 
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As part of its initiation of work, ITU-R WP 5C kindly invites the external organizations to submit input contributions to the next WP 5C meeting with respect to technical and operational characteristics of the systems in the Fixed Service[footnoteRef:3] operating in the frequencies above 450 GHz. The current working document does not yet fully address the fixed service applications operating in the frequency range 450-1 000 GHz. WP 5C welcomes input contributions and will consider them as possible fixed service applications for inclusion in the working document. [3:  	See No. 1.20 in Radio Regulations for definition of Fixed Service.] 

The next meeting of ITU-R WP 5C has been scheduled to be held from 12-23 May 2025 and the deadline for input contribution is 1600 hours (Geneva time), 30 April 2025.

	Status: 	For action
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1	Introduction

Radio Regulations (RR) No. 5.565 identifies the specific frequency bands for applications of the radio astronomy service, the earth exploration-satellite service (passive), and the space research service (passive) in the frequency range 275-1 000 GHz. RR No. 5.564A identifies the frequency bands 275-296 GHz, 306-313 GHz, 318‑333 GHz and 356-450 GHz for use by administrations for the implementation of fixed service (FS) and land mobile service (MS) applications. Although the use of the frequency range 450-1 000 GHz by the passive services does not preclude use of this range by FS and MS applications, administrations wishing to make frequencies in the 450-1 000 GHz range available for FS and MS applications are urged to take all practicable steps to protect these passive services from harmful interference, in accordance with RR No. 5.565.

There have been many applications to transmit 8K video through optical fiber cables, but some deployment scenarios need point-to-point links without fiber cables such as overhead-line and power-line tower communication links which require ultra-high resolution monitor videos for safety train operation. The required technical and operational characteristics for point-to-point 8K video transmission systems with low latency are introduced for the fixed service applications operating in the frequency above 450 GHz whose transmission data rate is over 100 Gbit/s using simplified modulation schemes. 

2	Scope

This Report provides the deployment scenarios and the technical and operational characteristics operating in the frequency range 450-1 000 GHz. This information can be used for sharing and compatibility studies between fixed service applications and passive services, as well as among active services in the frequency range 450-1 000 GHz.




3	Related Recommendations and Reports

		Recommendation ITU-R P.676

		Attenuation by atmospheric gases



		Report ITU-R F.2416

		Technical and operational characteristics and applications of the point-to-point fixed service applications operating in the frequency band 275-450 GHz



		Report ITU-R M.2417

		Technical and operational characteristics of land-mobile service applications in the frequency range 275-450 GHz



		Report ITU-R SM.2352

		Technology trends of active services in the frequency range 275‑3 000 GHz



		Report ITU-R SM.2450

		Sharing and compatibility studies between land-mobile, fixed and passive services in the frequency range 275-450 GHz





4	List of acronyms and abbreviations

LoS	Line-of-Sight

5	Consideration on contiguous frequency bands in the frequency range 450-1 000 GHz

[To be further developed]

Report ITU-R F.2416 provides the deployment scenarios of fronthaul and backhaul links which can support high-speed data transmission on Line-of-Sight (LoS) basis. The link lengths of the fronthaul and backhaul are supposed to be 100-300 meters due to high propagation losses in the frequency range 275-450 GHz. FS applications operating in the frequency above 450 GHz are slightly different from those in the frequency range 275-450 GHz from the point of view of an ultra-broad bandwidth operation, as shown in Figure 1. This figure shows the specific attenuation characteristics due to atmospheric gases in the frequency range 450-1 000 GHz based on Recommendation ITU-R P.676, relative to standard dry atmosphere. Although large gaseous attenuation by water vapour is observed in the frequency above 450 GHz, ultra-broad bandwidths are available if FS applications could be designed to operate at the specific attenuation level of 100 dB/km.  Table 1 indicates three frequency ranges whose specific attenuation is less than 100 dB/km. The contiguous frequency bands over 70 GHz are available in the frequency ranges 452-522 GHz, 624-720 GHz and 786-908 GHz, as shown in Figure1. The similar estimation was also discussed in Ref. [1].

Table 1

Available contiguous bandwidth in the frequency range 450-1 000 GHz

		Band #

		Frequency Range
(GHz)

		Bandwidth
(GHz)



		1

		452-522

		70



		2

		624-720

		96



		3

		786-908

		122







FIGURE 1

Specific attenuation due to atmospheric gases
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6	Deployment scenarios of FS applications

[To be further developed]

6.1	Necessary bandwidth for transmission of 8K video

Uncompressed 8K video with low latency can be transmitted using THz spectrum in the frequency range 450 -1 000 GHz due to their sufficient bandwidths. 

[To be further developed]

6.2	Infrastructure-to-infrastructure link

6.2.1	Overhead-line tower access link

The infrastructure-to-infrastructure communication scenario for railways is crucial for train operation as well as passenger’s services. Figure 2 illustrated overhead-line tower access links which support high-speed data transmission among multi cameras installed at overhead-line towers and access points [2].

FIGURE 2

Overhead-line tower communication links [2]
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[To be further developed]

6.2.2	Power-line tower link

[To be further developed]

7	Technical and operational characteristics

Report ITU-R F.2416 defines the channel bandwidths from 2 GHz to 50 GHz in the frequency range 275-325 GHz, and from 2 GHz to 65 GHz in the frequency range 380-445 GHz. However, the frequency bands 275-296 GHz, 306-313 GHz, 318-333 GHz and 356-450 GHz are identified for use by administrations for the implementation of fixed service applications, in accordance with RR No. 5.564A. As indicated in section 5, the channel bandwidth of 103.68 GHz could be considered as the possible candidate channel bandwidths for FS applications operating in the frequency range 450-1 000 GHz. 

8	Demonstration of FS link performance

[TBD]

9	Summary

[TBD]
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