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Draft CEPT Brief on Agenda Item 1.6
1.6:
 to review No. 5.565 of the Radio Regulations in order to update the spectrum use by the passive services between 275 GHz and 3 000 GHz, in accordance with Resolution 950 (Rev.WRC‑07), and to consider possible procedures for free-space optical-links, taking into account the results of ITU‑R studies, in accordance with Resolution 955 (WRC‑07);
Issue

The general field of agenda item 1.6 is to consider frequency bands above 275 GHz, noting that they are not allocated in the RR Article 5 Table of Frequency allocations.

Specifically, it consists of two distinct issues:

1) Passive services (i.e. Earth Exploration Satellite, Radioastronomy and Space Research services) between 275 and 3000 GHz for which Resolution 950 (Rev.WRC‑07) calls for studies with a view of updating passive services use in this frequency range and consistently review No. 5.565 of the Radio Regulations

2) Free-space optical-links above 3000 GHz for which Resolution 955 (WRC‑07) asks to consider possible procedures if allocations to various services in the Radio Regulations above 3 000 GHz are considered feasible

 CEPT position

1. CEPT supports the review of No. 5.565 considering in particular new technological advancements and planned applications for passive services (EESS, RAS and Space Research) to allow early assessment of scientific and meteorological next generation equipments.

CEPT recognizes that the identification of possible use of certain bands in the range 275-3000 GHz by the passive services shall not automatically preclude future consideration of these bands for active services. 

However, CEPT is also of the view that the identification of bands for passive service should not be conditioned by identification for use by other services, as this item does not deal with allocations for either active or passive services. To this respect, CEPT supports the results of ITU-R studies on detailed definition of passive services requirements.

CEPT supports the Method described in the CPM Text proposing a revision of RR N° 5.565 including lists of frequency bands for Radio Astronomy service, Earth Exploration Satellite Service and Space Research service.
2.
CEPT considers that for free-space optical links, either terrestrial or satellite, neither regulations nor procedures are necessary. CEPT hence supports the Method described in the CPM text, which makes no change to the RR (NOC).
Background

With regards the 275-3000 GHz range and as an outcome of WRC-03, the preliminary agenda for WRC-2011 was including a possible agenda item to consider frequency allocations between 275 and 3000 GHz. WRC-07 considered that the lack of use of bands above 275 GHz by active services would have made premature any general consideration of frequency allocations between 275 and 3000 GHz but that, on the other hand, there was an obvious need to consider the use of this frequency range by passive services. 

Indeed, some new technological advancements have enabled the implementation of passive measurements in the range 275- 3000 GHz of chemical and physical parameters of high interest of climatological and meteorological purposes and the whole scientific community is currently performing detailed studies to determine the adequate frequency bands above 275 GHz to be used by radio astronomy, Earth exploration-satellite service (EESS) and Space Research Service and related sensors characteristics as well as performance and protection criteria. 

WRC-07 recognised that an early assessment of bands of interest above 275 GHz could help the scientific and meteorological communities to prepare next generation passive sensors and instruments and hence agreed to consider at WRC-11 a review of RR No. 5.565.
In any case, should any allocations of spectrum be considered in the future, reasonable steps would have to be taken in order to ensure that appropriate studies between different services would have to be made.
The consideration of optical-links above 3000 GHz in WRC-12 agenda builds upon previous work within ITU-R that led to the adoption of a number Recommendations and Resolution 118 (Marrakesh, 2002) of the Plenipotentiary Conference. Indeed, provision 1005 of the Annex of the ITU Convention limits the “radiocommunications” considered in the RR at frequencies below 3000 GHz and, to this respect, Resolution 118 (Marrakesh, 2002) instructs the Director of the BR to report to world radiocommunication conferences on the progress of ITU‑R studies concerning the use of frequencies above 3 000 GHz and resolves that such issues can be now considered by WRC’s. Despite lack of evidence of a need for any regulations related to these optical-links nor large consensus during WRC-07, a compromise was found to study this issue not only considering fixed optical links but all types of applications that are currently using or planning to use these optical  frequencies. 

Summary of technical and operational studies and relevant ITU-R Recommendations
· EESS

Initially, WP7C considered the need to ensure coordination among all potential users stressing in particular some of the important international bodies that could be consulted (SFCG, IEEE-IGARSS and ITWG) and proposed the following guidelines:

1
For each frequency band the specific spectral line(s) and reference windows should be identified (atmospheric component and spectral line frequency or central frequency for reference windows). 
2
The required bandwidth should be minimized and technically consistent with the required resolution of the measurement.
3
In case of atmospheric components that can be measured at different frequencies, technical/scientific reasons justifying each of the options should be given.

Subsequently, based on a detailed work performed within the Space-Frequency Coordination Group (SFCG) on the basis of inputs from number of space agencies, ITU-R Study Group 7 adopted Report ITU-R RS.2194 “passive bands of scientific interest to EESS/SRS from 275 GHz to 3000 GHz” representing up-to-date status for the range 275 GHz to 3000 GHz considering in particular passive remote sensing systems that either use or plan to use frequency bands in this frequency range, such as MLS, STEAMR(PREMIER), MWI (ICI), GEM, GOMAS, CLOUDICE, ODIN or SMILES.
This Report develops on the two primary EESS measurement “classes”, namely meteorology/climatology and atmospheric chemistry and provides relevant explanation information on specific requirement related to meteorology/climatology for “wings” and “windows” concepts. For bands between 275 and 1000 GHz, this Report makes a specific point on the cloud ice and water vapour measurements that are both not sufficiently measured currently, although being two components of the hydrological cycle in the upper troposphere which is the most important subsystem of the climate system for life on the planet and its understanding is of the utmost importance.
For bands above 1000 GHz, it is already agreed that water vapour and oxygen resonance lines above 1 000 GHz are not expected to be of interest for meteorological/climatological investigations.  Concerning chemistry applications, the atmospheric chemistry spectral lines become extremely dense above 1 000 GHz, meaning that, potentially, any frequency above 1 000 GHz could be used for future measurements from satellites. However, since the Earth’s atmosphere is virtually opaque at frequencies above 1 000 GHz, terrestrial active services would not present interference potential to spaceborne passive sensors. In addition, initial sharing studies between EESS (passive) and ISS show that sharing should be feasible. Therefore, ITU-R concludes that EESS(passive) use above 1000 GHz will not put any constraint on systems of active terrestrial services that may be deployed in the future in this frequency range
· Radioastronomy

The understanding of molecules states requires the detection of multiple line transitions that are very numerous at frequencies above 275 GHz. It can be stressed that known molecular transitions observed in the atmospheric windows between 275 and 3000 GHz already produces a list of 2441 molecular transitions for more than 220 molecules. As such, and noting further that this list will be evolving with time with developments of processes understanding or sensitivity improvements, it appears impossible to identify bands for each of these molecular transitions or to shorten the complete list of molecules to those most important.
In addition, Doppler shift and in particular so-called redshift (i.e. Doppler downward shift due to the recessional velocity of distant galaxies) plays and will play an increasing role in molecular studies since current and future studies with new generation instruments such as APEX and ALMA will concentrate on extragalactic studies of powerful high redshift galaxies and quasars.
In Europe, it is expected that only the Plateau de Bure and Pico Veleta radio astronomy sites could support such measurements but important European interests on most of future generation instruments/stations, even located outside Europe such as the Atacama Large Millimeter/submillimeter Array (ALMA) in Chile are to be stressed.
WP7D further studied the issue and made a separate analysis within the different frequency ranges: 

1) it does not appear opportune to identify individual molecular transitions within the known atmospheric bands for radio astronomy and aeronomy studies for which the access to the whole frequency range 275-1000 GHz is important.

On the other hand, it should be considered that, due to atmospheric conditions, the Earth atmosphere prevents doing Radio Astronomy observations in the frequency range 275 – 3000 GHz except at a small number of high mountain plateaus, hence allowing for a limited required geographical coordination for few sites worldwide, further noting that at these frequencies, the propagation conditions will allow for only operational restrictions in the immediate vicinity of these high observing stations where the population density will also be low.

2) For bands between 1 and 3 THz, ITU-R adopted Recommendation ITU-R RA.1860 on “Preferred frequency bands for radio astronomical measurements in the range 1-3 THz” considering the high level of atmospheric attenuation experienced at these frequencies and that currently provide the following elements:

-
providing the overall list of “Astrophysically most important spectral lines in the frequency range between 1 000 and 3 000 GHz”
-
suggesting the 1000-1060 GHz, 1 250-1 320 GHz, 1 325-1 385 GHz, 1 445-1 540 GHz, 1 545-1 570 GHz and 1 975-2 000 GHz as minimum bands to be identified for ground based radio astronomy.
-
due to excessive atmospheric attenuation even at high and dry ground-based astronomical observing sites, the use of bands above 2 000 GHz for radio astronomy is limited to balloon- and space-based applications.
· Aeronomy

Finally, the case of aeronomy applications was specifically considered. Indeed, it does not obviously fall within a radio service, although the definition of EESS (1.51) may encompasses such applications; it differs from Radioastronomy in that it focuses on terrestrial atmosphere studies from the ground and make use of different types of instruments. To this respect, SG7 adopted Question 251/7 on “ground-based passive sensors”. However, at this stage, it was not considered relevant to address ground-based sensors above 275 GHz under agenda item 1.6.
· Optical links above 3000 GHz

No specific elements toward requirement of any allocations to free-space optical links have been currently put forward.

The only elements come from the EESS, Radioastronomy and Space Research communities insisting on their current use of related bands (either for transmissions or observations) and that such use will have to be safeguarded and not constrained should any regulation to various services in the Radio Regulations above 3 000 GHz be considered. CEPT considers that for space applications, neither regulations nor procedures are necessary for free-space optical links. Corresponding Liaison Statement have been sent from WP7B and 7C to WP 1A in charge of this issue.

Prior finalisation of the CPM Text, WP1A only listed relevant ITU-R Recommendations, without providing any additional technical studies supporting any requirements for regulations nor procedures for free-space optical links. As a consequence, it is likely that adoption of a proposal to continue studies will not lead to identifying any need for further regulations applicable to spectrum use above 3 THz.
Analysis of the results of studies
On Resolution 950, June 2010 WP7C and WP7D finalised the draft CPM Text on this agenda item summarising the information as given in Report ITU-R RS.2194 and the Draft Recommendation ITU-R RA.1860. This proposal was later on agreed by WP 1A.
The final version of the CPM Text, specifies  a single Method proposing to provide, in the RR No. 5.565 the overall list of frequencies and all relevant information. 
On Resolution 955, CPM11-2 proposes one single Method , i.e. a “No Change”.

It should also be highlighted that the ITU Plenipotentiary Conference 2010 decided to keep CV 1005 unchanged.

List of relevant documents

Report ITU-R RS.2194 - Passive bands of interest to EESS/SRS from 275 to 3 000 GHz
Annex 4 to 7C/214: PDR Rec. ITU-R RS.515-5 “Frequency bands and bandwidths used for satellite passive sensing”.

Annex 5 to 7C/214: PDN Rec. ITU-R RS. [PERF_INTERF] 1028-3 “Performance and interference criteria for satellite passive remote sensing”.

Recommendation ITU-R RA.1860 - Preferred frequency bands for radio astronomical measurements in the range 1-3 THz
CPM Report (Chapter 4, pages 3 to 8) (CPM Text on agenda item1.6 (Res 950))

CPM Report (Chapter 4 pages 9 to 12) (CPM Text on agenda item 1.6 (Res 955))

Actions to be taken

· No action required 
Relevant information from outside CEPT
European Union

Note from Presidency to Coreper, dd 12 May 2011:

the following objectives to be achieved at WRC-12 in view of the successful implementation of relevant Union policies, taking into account the Commission's Communication:to promote new allocations and protection for scientific services, in particular services helping to combat climate change and ensuring the security of citizens; to support studies on the role of Earth Observation for monitoring and predicting climate change, for disaster prediction and for understanding all aspects of climate change (WRC-12 Agenda Item 1.6/1.8/1.24/8.1.1);

Regional telecommunication organisations

APT (September 2011)

Resolution 950 :

APT Members support the single Method in the CPM Report to review No. 5.565 of the Radio Regulations and update the spectrum use by passive services in the range 275-3 000 GHz, taking into account the results of ITU-R studies related to Resolution 950 (Rev.WRC-07). 
One APT Member is of the view that the following principles, as observed in the current revision of No. 5.565 in the CPM Report, and balancing the use of Frequency Table by the passive and active services, should be observed in the possible revision of this footnote, 

· identification of possible use of certain bands for passive services in this footnote should not preclude future consideration of these bands for active services, and on the other hand, 

such identification should not be conditioned by identification for use by active services


Resolution 955 :

APT Members support studies to consider possible procedures for free-space optical links, in accordance with Resolution 955 (WRC-07), and the only Method in the CPM Report which means no changes to the Radio Regulations for free-space optical systems, considering the responsibility of each administration according to ITU convention for radiocommunication.
APT Members also support that ITU-R through its traditional studies consider possible course of action with respect to the use of free-space optical links, noting that the term of radiocommunication includes electromagnetic waves of frequencies above 3 000 GHz (No. 1005 of the Annex to the ITU Convention), in the context of the radiocommunication study groups addressing study questions and WRC resolutions and recommendation, and Resolution 955 (WRC-07) should be suppressed. 


ATU (date of proposal)

ASMG (October 2011)

· Resolution 950 (Rev.WRC-07) addresses the frequency range between 275 and 3 000 GHz: (CPM Method) 
· RR No. 5.565 would be modified to update the list of bands of interest to EESS, SRS, and RAS in the range 275-1 000 GHz. This modified footnote will also stress the interest of the passive services in all frequencies from 1 000-3 000 GHz, recognizing that sharing this frequency range with active services on the ground or in space should be possible without any constraints due to the extremely strong atmospheric absorption and the very narrow antenna beamwidths encountered in this range.
· Resolution 955 (WRC-07) considers possible procedures for free-space optical links): (CPM Method)
· No change to the RR and consequential suppression of Res. 955 (WRC-07)

· 
· 
· 

· 
CITEL (May 2011)
IAP on Resolution 950 
Argentine Republic, Brazil (Federative Republic of), Canada, Colombia (Republic of), Costa Rica, Dominican Republic, United States of America, Guatemala (Republic of), Mexico, Uruguay (Eastern Republic of), Venezuela (Bolivarian Republic of)

These administrations support the update of No.5.565 to include all bands of interest to RAS, EESS (passive) and SRS (passive) in the range 275–3000 GHz. ITU-R studies have shown that unconstrained sharing between passive and active services in the frequency range 1 000-3 000 GHz is feasible; therefore passive services should have use of any band segment in this frequency range for experimentation. The identification of bands for use by passive services above 275 GHz should not preclude the use of these bands by the active services in the future.

IAPon Resolution 955 
Argentine Republic, Brazil (Federative Republic of), Canada, Colombia (Republic of), Costa Rica, Dominican Republic, United States of America, Guatemala (Republic of), Mexico, Uruguay (Eastern Republic of), Venezuela (Bolivarian Republic of)

“No Change” NOC to RR Volumes 1 and 2 (since there is no evidence to suggest procedures for free space optical links are needed) and Suppression of Resolution 955 (WRC-07) (since no regulatory action or further work is required on procedures for free-space optical link)
RCC (September 2011) 
Band 275 GHz - 3000 GHz (Resolution 950)

RCC CAs support revision of RR No. 5.565 in accordance with Section 4/1.6/1.6 CPM Report  
(see the Method related to Resolution 950 (Rev. WRC-07) in the CPM Report).


Free-space optical links (Resolution 955)

RCC CAs consider that any regulatory procedures are not to be taken for free-space optical links at WRC-12. 

RCC CAs propose to make no changes  to the Radio Regulations and propose to suppress  Resolution 955 (WRC-07) (see the Method related to Resolution 955 (WRC-07) in the CPM Report).


International organisations

NATO (October 2011)

NATO Military Position

	Per Resolution 950 NATO supports the modification of footnote No. 5.565 without prejudice for active services to include all appropriate bands of interest to RAS, EESS (passive), and SRS (passive) in the range 275 – 3 000 GHz based upon studies being conducted in Study Group 7.

Additionally, per Resolution 955 NATO supports NO Change to the Radio Regulations for free-space optical systems.

Future development has to be monitored carefully.

	Military Importance:
	Low







SFCG (June  2011)

Resolution 950 (WRC-07) :
SFCG supports the Method described in the CPM Report.

SFCG is in favour of revision of RR No. 5.565 to include all appropriate frequency bands within the range 275 to 1 000 GHz to be used by systems belonging to the Earth exploration-satellite (passive), space research (passive) and radio astronomy services in order to protect these bands for scientific applications now and in the future.  SFCG also recognizes that propagation effects in the 1 000-3 000 GHz range are such that passive service and active services can co-exist without limitation.  SFCG also supports inclusion of details in the MIFR on any systems of the science services that use these frequency bands and encourages member agencies to submit such information to the ITU-R Radiocommunication Bureau.

Resolution 955 (WRC-07) SFCG supports the Method in the CPM Report, which makes no change to RR (NOC).  SFCG is in favour of continued unregulated use of satellite optical links.

WMO (January 2011)

Under Resolution 950 (WRC-07), WMO confirms the high interest and importance of bands above 275 GHz for meteorology, climatology and environmental activities and supports the review and update of spectrum use by EESS to allow early assessment of meteorological next generation equipment. To this respect, WMO supports the outcomes of ITU-R Report RS.2194 as a basis for RR N° 5.565 revision.

WMO support the current Method given in the draft CPM Text and has a preference for Option A.

Regional organisations

ESA (Sept 2010)

Consistent with SFCG position

EUMETSAT (Sept 2010)

Consistent with SFCG and WMO positions

EUMETNET (January 2011)

Consistent with WMO position
CRAF (October 2011)
[Res 950] CRAF supports the proposed revision of RR footnote 5.565 including modified lists of frequency bands for the RAS, EESS and SRS as developed in the current CPM text.

[Res 955] CRAF supports the suppression of this resolution.
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