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	Japan

	Proposals for the work of the conference

	

	Agenda item 9.2


9	to consider and approve the Report of the Director of the Radiocommunication Bureau, in accordance with Article 7 of the Convention:
9.2	on any difficulties or inconsistencies encountered in the application of the Radio Regulations[footnoteRef:1]*; and [1: * 	This agenda item is strictly limited to the Report of the Director on any difficulties or inconsistencies encountered in the application of the Radio Regulations and the comments from administrations.] 

[bookmark: _Hlk515974450]Introduction
This document contains a proposal from Japan for WRC-19 agenda item 9.2 for consideration by the Conference. The proposal can be found at the bottom of this contribution.
Background
No. 4.6 of the Radio Regulations (RR) stipulates, in its English version, that: “For the purpose of resolving cases of harmful interference, the radio astronomy service shall be treated as a radiocommunication service. However, protection from services in other bands shall be afforded the radio astronomy service only to the extent that such services are afforded protection from each other”.
In a Note dated 2 November 2017 to the Director of the Radiocommunication Bureau, ITU-R Working Party (WP) 7D indicated that at its October 2017 meeting, it had received input Document 7D/106 addressing issues with No. 4.6 of the Radio Regulations. This document discusses the origin of No. 4.6 of the Radio Regulations, noting that several footnotes of the current RR are based on protection criteria for the radio astronomy service but not based on RR No. 4.6, and that there are inconsistencies between its English and French versions. Such inconsistencies have often resulted in protracted arguments at ITU-R meetings. In fact, the second sentence of RR No. 4.6 has never been applicable for protection of the radio astronomy service, at least not in the last 25 years. Thus it was proposed to remove the second sentence of RR No. 4.6, and such removal will also resolve the inconsistencies in this particular case.
As noted in the preliminary draft Report of the Director to WRC-19, Section 3.1.1.1 of Document CPM19-2/17[footnoteRef:2]*, these issues were brought to the attention of the RRB at its 77th meeting on 1923 March 2018, where the Board concluded that the requested modification to the Regulations is outside its purview and instructed the Director to include this matter in the Report to WRC-19. [2: *	Note by the Secretariat: see same section 3.1.1.1 in WRC-19 Doc. 4 (Add.2).] 

In order to understand this problem properly, the origin and the history of RR No. 4.6 is shown below, which was reproduced from Document 7D/106.
The History of RR No. 4.6
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1	The regulatory framework before 1960
Radio astronomy was discussed at the CCIR, which advised the ITU on matters dealing with the radio spectrum.  There was some reluctance at CCIR to give too much recognition to radio astronomy on account of its extreme sensitivity and the difficulty of fitting passive radio science into a regulatory regime for transmitters. But it was also recognized that an effort was needed to foster the development of radio astronomy by providing an international framework for protection of its use of spectrum. The CCIR developed Recommendations (56; 118; 173 …) that read as follows in 1956:
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2	The Administrative Radio Conference, Geneva, October 1959
The Administrative Radio Conference recognized radio astronomy as a radio service in RR Article 1
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and allocated the 1 400-1 427 MHz band to radio astronomy in near-absolute terms:
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But in all other “radio astronomy” bands the frequency allocation table looked like this:
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Footnotes for other spectrum bands read just like footnote RR No. 317. In them we recognize the wording of the present-day RR No. 5.149 in the text beginning “In making assignments …” and that of the present-day RR No. 4.6 in the final sentence.
In French:
[image: ]
The French and English versions of the last sentence of the footnote text differed in the same way that the French and English versions of RR No. 4.6 differ now, one using “… du même degré …” and the other “.... only to the extent that”
I.	1963 – The Extraordinary Administrative Radio Conference
As the USA noted in its input to the Extraordinary Administrative Radio Conference in 1963[footnoteRef:3], the radio astronomy footnotes used the term “harmful interference,” which constituted a contradiction because the radio astronomy service was not a radiocommunication service and was not covered in the definition of harmful interference: [3:  	Document 8-E submitted to the Extraordinary Administrative Radio Conference to allocate frequency bands for space radiocommunication purposes (Geneva, 1963) see the “Conference Documents” tab and Documents 1-100, http://handle.itu.int/11.1004/020.1000/4.89.51.en.101] 
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The USA said:
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In response, the 1963 Conference changed the footnotes to remove the mention of unwanted emissions
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and the Conference created the original version of RR No. 4.6:
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Or, in French:
[image: ]
There is a subtle aspect to this change that should not be overlooked. When the 1 400-1 427 MHz band was allocated to radio astronomy by the 1959 Conference, the band was not subject to footnote text concerning unwanted emissions. By moving the unwanted emissions clause into an Article, radio astronomy use of the 1 400-1 427 MHz band became subject to the clause. RR No. 5.340 to the rescue? It didn’t exist then.
3	From 1960 to the present
When the radio astronomy footnotes and the original text of RR No. 4.6 were created, radio astronomy was not a radiocommunication service and as such it had no protection criteria. In fact, it seemed to have no use for protection criteria because, i) it had no status in the footnoted bands and was obliged to accept all interference from the services that were allocated in the bands, and, ii) it had exclusive and absolute use of the 1 400-1 427 MHz band except in the seven administrations mentioned in footnote RR No. 350.
With time, the radio astronomy service matured and was granted a variety of primary allocations in bands both shared and not shared with active services. The radio astronomy service developed protection criteria (chiefly Recommendations ITU-R RA. 769 and ITU-R RA. 1513) and RA-series ITU-R Recommendations for in-band sharing and compatibility with unwanted emissions from other bands:
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Footnotes such as RR No. 5.551H place limits on adjacent band interference into particular radio astronomy bands using the criteria in Recommendations ITU-R RA. 769 and ITU-R RA. 1513:
[image: ] 
Similar examples may be found in RR Nos. 5.511F, 5.551I and the tables of ITU-R Resolution 739, which resulted from the work of TG 1/3, 1/5, 1/7 and 1/9.
4	What is the meaning of RR No. 4.6, really?  The need for reconsideration.
Radio astronomy now has its own protection criteria that are applied to unwanted emissions, and the radio astronomy service is treated as a radiocommunication service in all respects regarding interference. The first sentence of RR No. 4.6 is strictly observed and RR No. 4.6 is cited repeatedly for this reason in Article 29 where the most general operating principles of the radio astronomy service are described. So how, then, are we to understand the second sentence of RR No. 4.6, notwithstanding the fact that the French and English versions may not express exactly the same thought?
The second sentence of RR No. 4.6 is an anachronism, carried over from the times when radio astronomy was at first not a radio service and then for some while had no protection criteria. RR No. 4.6 should be truncated after the first sentence to make the Radio Regulations internally consistent.
Japan’s View
Japan recognizes that there are two issues to be addressed:
1)	The second sentence of RR No. 4.6 has not been used for sharing and compatibility studies conducted in the ITU-R. Several provisions exist in the current RR, which were approved in past WRCs based on technical studies conducted in the ITU-R without referring to the second sentence of RR No. 4.6. It would not be realistic for the ITU-R to revisit such provisions based on RR No. 4.6, since it would impose unnecessary burden for the administrations and the Sector members to coordinate adjacent band interference. According to the history of RR No. 4.6 shown in the “background” above, Japan understands that it was an interim measure for relevant active services while there were no protection criteria to be applied to the radio astronomy service. The second sentence of RR No. 4.6 should have been eliminated from RR No. 4.6 when the protection criteria were first summarized in 1963 as CCIR Report 224[footnoteRef:4], or when Recommendation ITU-R RA.769 was approved in 1992; and [4: 	http://search.itu.int/history/HistoryDigitalCollectionDocLibrary/4.282.43.en.1002.pdf] 

2)	There exists an inconsistency in RR No. 4.6 between its French and English versions. Article 173 of the ITU Constitution states, “In case of discrepancy or dispute, the French text shall prevail.”



Proposal
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MOD	J/80A22/1
4.6		For the purpose of resolving cases of harmful interference, the radio astronomy service shall be treated as a radiocommunication service. However, protection from services in other bands shall be afforded the radio astronomy service only to the extent that such services are afforded protection from each other.     (Rev. WRC-19)
Reasons:	Since the second sentence of RR No. 4.6 has not been used in sharing and compatibility studies in the ITU-R for a long time, the elimination will not pose any impairment on the RR. The proposed elimination of the second sentence of RR No. 4.6 would be the simplest solution that will be able to remove the reported inconsistencies between the French and the English versions. The first sentence should be kept unchanged since the radio astronomy service is not a radiocommunication service according to RR Nos. 1.6, 1.7 and 1.8.
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4.6 Pour le réglement des cas de brouillages préjudiciables, le service de
radioastronomie est traité comme un service de radiocommunication. Cependant, vis-a-vis des
émissions des services fonctionnant dans d'autres bandes, il bénéficie du méme degré e protection
que celui dont bénéficient ces services les uns vis-a-vis des autres.
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4.6 For the purpose of resolving cases of harmful interference, the radio astronomy
service shall be treated as a radiocommunication service. However, protection from services in other
bands shall be afforded the radio astronomy service only to the extent that such services are afforded
protection from each other.
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RECOMMENDATION No. 173 *

PROTECTION OF FREQUENCIES USED FOR
RADIO ASTRONOMICAL MEASUREMENTS

The C.CIR,, (London, 1953 — Warsaw, 1956)
CONSIDERING
that protection from interference to radio astronomical measurements is required;

that, for the observation of known spectral lines, certain bands at specific frequencies are of
particular importance;

that account should be taken of the Doppler shifts of the lines resulting from the motion of
the sources which are in general receding from the observer;

that for other types of radio astronomical observations a certain number of frequency bands
arc in use, the exact positions of which in the spectrum are not of critical importance;

that a considerable degree of protection can be achieved by appropriate frequency assignments
on a national rather than on an international basis;

that, nevertheless, it may be impracticable to afford such protection in or near populous or
industrial regions;

UNANIMOUSLY RECOMMENDS.

that radio astronomers should be encouraged to choose sites as free as possible from inter-
ference;

that administrations should afford all practicable protection from interference to radio astro-
nomical measurements in general, but give particular attention to the protection of observa-
tions of line emissions known or thought to occur in the following bands: .

Line Line frequeney (Mcls) Band to be protected (Mcfs)
Deuterium 3274 322 - 329
‘Hydrogen 14204 1400 - 1427
OH 1667 1645 - 1675

that administrations, in seeking to afford protection to particular radio astronomical obser-
vations, should attempt to limit harmonic radiations falling in the bands indicated above.

Note 1. — Administrations might consider the dual advantage to radio-astronomy of reserving

or otherwise protecting the second and third sub-harmonics (1/2 and 1/3) of the line-frequency

bands which could then be used for other ra

astronomical purposes.

Note 2. — The Director of the C.C.IR. should communicate this Recommendation to U.R.S.L
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74 Radio Astronomy : Astronomy based on the reception of radio
waves of cosmic origin.

75 Radio Astronomy Service : A service involving the use of radio
astronomy.
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Allocation to Services
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350 In Albania, Bulgaria, Hungary, Poland, Roumania, Czechoslovakia and the
U.S.S.R., the band 1400-1 427 Mc/s is also allocated to the fixed service and the
mobile, except aeronautical mobile, service.
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ART 5 73

Mcis.
401—420

Allocation to Services

401—406

Region 1 Region 2 Region 3

METEOROLOGICAL AIDS
Fixed

Mobile except aeronautical mobile

314315 316 317

406—420
Fixep
MoBILE except acronautical mobile
314 317
315 In France, the band 401-406 Mc/s i allocated to the meteoroloy
316 In Albania, Bulgaria, Greece, Hungary, Iran, Norway, Poland, Yugoslavia,
Roumania, Sweden, Switzerland, Czechoslovakia, Turkey and the USSR., the
band 401406 Mcs is also allocated, on a primary basis, t0 the fixed service and
mobile, except aeronautical mobile, service.
317 The band 404410 Mcfs in Regions 2 and 3, and the band 406-410 Mc/s in

Region 1 are also allocated to the radio astronomy service. An appropriate
continuous band within these limits shall be designated on a national or arca
basis. In making assignments to stations of other services to which these bands
are allocated, administrations are urged to take all practicable steps 1o protect
radio astronomy observations from harmful interference. The radio astronomy
service shall be protected from harmful interference from services operating in
other bands in accordance with the provisions of these Regulations, only (o the
extent that these services are protected from each other.
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317

La bande 404-410 MHz dans les Régions 2 et 3, et la bande 406-410 MHz
dans la Région 1 sont, de plus, attribuées au service de radioastronomie. Une
bande continue comprise dans ces limites sera désignée 4 un niveau national
ou régional. En assignant des fréquences aux stations des autres services aux-
quels ces bandes sont attribuées, les administrations sont priées de prendre toutes
les mesures possibles pour protéger les observations radioastronomiques de
tout brouillage nuisible. Le service de radioastronomie bénéficiera vis-a-vis des
émissions des services fonctionnant dans d’autres bandes conformément aux
dispositions du présent Réglement, du méme degré de protection que celui dont
bénéficient ces services les uns vis-2-vis des autres.
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93

Harmful Interference : Any emission, radiation or induction
which endangers the functioning of a radionavigation service or of
other safety services or seriously degrades, obstructs or repeatedly
interrupts a radiocommunication service operating in accordance
with these Regulations.
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It is importont that this dispority, or niguity, be rcmoved by on
explicit revision of the Radio Negulations.
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MOD

a7

The band 404-410 Mc/s in Region 2 and the band 406-410 Mcs in Regions 1
and 3 are also allocated (o the radio astronomy service. An appropriate continuous
‘band within these limits shall be designated on a national or area basis. In making
assigaments (o stations of other services (o which these bands are allocated,
administrations are urged to take all practicable steps to protect radio astronomy
observations from harmul interference.
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After Regulation No. 116, there shall be inserted
the following new Regulation :

ADD 116A §4A. For the purpoke of resolving cases of harmful interference,
the radio astronomy service shall be treated as a radiocommunica-
tion service. However, protection from services in other bands shall
be afforded the radio astronomy service only to the extent that such
services are afforded protection from each other.
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Le nouveau numéro suivant est ajouté a la suite du
numéro 116:

ADD 116A § 4A. Pour le réglement des cas de brouillages nuisibles, Ie
service de radioastronomie est traité comme un service de radio-
communication, Vis-d-vis des émissions des services fonctionnant
dans d’autres bandes, il bénéficie du méme degré de protection
que celui dont bénéficient ces services les uns vis-a-vis des autres,




image15.png
2

i3

Protection of the radio astronomy service from transmitters operating in adjacent bands

Protection of the radio astronomy service from spurious emissions
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RA.1237 Protection of the radio astronomy service from unwanted emissions resulting from applications of wideband digital modulation
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5.551H The equivalent power flux-density (epfd) produced in the band 42.5-43.5 GHz by all space
stations in any non-geostationary-satellite system in the fixed-satellite service (space-to-Earth), or in the
broadcasting-satellite service operating in the 42-42.5 GHz band, shall not exceed the following values at
the site of any radio astronomy station for more than 2% of the time:

—230 dB(W/m?) in 1 GHz and —246 dB(W/m?) in any 500 kHz of the 42.5-43.5 GHz band at the site of
any radio astronomy station registered as a single-dish telescope; and

—209 dB(W/m?) in any 500 kHz of the 42.5-43.5 GHz band at the site of any radio astronomy station
registered as a very long baseline interferometry station.




