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	Summary: 

	Based on the minute of CPG (document CPG (22)018): “The PTA Chair introduced the PTA report to CPG on Sea Surface Temperature (SST) measurements provided in ANNEX VI to Document 020R1. In summary, it was noted that two potential frequency ranges, within the range 4-9 GHz, that could be considered as potential replacements/complements to those currently specified in footnote RR No 5.458, have been identified in WP7C (see WP7C/459 Annex 27). The EU Copernicus programme CIMR is planning to use the 6/7 GHz range for SST measurements. 
Varying views were expressed on the manner, in which CPG should consider the handling of this issue, in the context of WRC action. The meeting concluded that where the studies in ITU-R WP7C were continuing (see Chairman’s Report WP7C/459 Annex 26) and where the CEPT position for the band 6425 – 7125 MHz under Agenda Item 1.2 was undecided, that further information on this subject be collated by PTA and be provided to a future CPG for consideration.”, France proposed to introduce new information on the history and importance of keeping a capability to measure SST.

	Proposal:


	





HIstory of the PasSive bandS in RR
summary of the change performed during WARC-79
Before, 1979, the Earth Exploration Satellite Service passive did not exist.  The only bands used in a passive way were allocated to RAS (with or without additional regional allocation) and particularly 1 400-1 427 MHz, 2 690-2 700 MHz, 10.68-10.7 GHz, 15.35-15.4 GHz, 23.6-24 GHz, 31.3-31.5 GHz. The EESS passive allocation and associated band were discussed during the WARC-79 (World Administrative Radio Conference - Geneva, 1979) that took place between 24 September to 6 December 1979. During this conference:
The definitions of active and passive sensors were added. The new definition RR No 48 (RR 1.51) includes active and passive sensors which are introduced respectively in No 174 and No 175, that will become in the new version of RR (after 2001), RR 1.182 and RR 1.183.
A new footnote relative to the protection of EESS and SRS passive was introduced RR No 345 (will become RR No.4.7) 
The prohibition of emission in certain bands were made (1 400-1 427 MHz (721), 2 690-2 700 MHz (768), 10.68-10.7 (833), 15.35-15.4 GHz (864), 23.6-24 GHz (880), 31.3-31.5 GHz (887), 48.94-49.04 GHz (905))
In all RAS bands where emission was prohibited, EESS and SRS (passive) were introduced. 
the footnote RR No 809 (RR 5.458) relative to SST measurement above ocean was added.
the footnote RR No 789 (RR 5.437) relative to the authorization of the usage of EESS passive in a secondary basis in the band 4.2-4.4 GHz was introduced.
Proposal made during the WARC-79

During the WARC-79, one US document was presented (Document No.437-E, October 1979). This document provided some information concerning the remote sensing frequency allocations for spaceborne passive microwave sensors. The Document start with the following observation:
“Every nation faces critical problems in managing its natural resources and protecting the quality of its environments”
“Supplies of energy, food and water must be nurtured and developed, land must be cultivated and protected, and the effects of natural disasters must be minimized.”
“The increasing demands on resources are international problems, from which no nation is immune. They cannot be solved alone by any country”
“Fortunately, the technological tools we need to help solve many of these problems are being developed”
“Today, all nations can benefit from technical innovations that help them understand and evaluate climate, weather, ocean effects and resources, land structure, geographical and geological characteristics and other scientific data important to environmental quality.”
The document described, in a second step, the experience and success of remote sensing, particularly due to the usage of the data performed by the program LANDSAT (Landsat 1, 2 and 3 sent respectively in July 1972, January 1975 and March 1978).

In a last step, US input explained that:
“The frequency requirements for remote microwave sensing must be satisfied if we are to continue its development and apply its full capabilities to the global problems we face now”
“Unfortunately, the growth of land and satellite base communications has already begun to affect the efficiency of these measuring devices”
“Unless specific steps are taken to protect the frequencies at which sensors operate, their usefulness to all nation may be lost entirely”
“Unless these frequencies are protected, the expansion of satellite and land-based communications stations may make the continued development of microwave sensing and its use in conjunction with global Earth resource programs such as the LANDSAT program, impossible”

At the end, US proposed two sets of frequency bands, one for atmospheric measurements, where, in particular, the band 23.6-24GHz were proposed and a second sets for terrestrial measurement where the bands 6 425-7 125 MHz and 4.200-4.400 MHz were introduced with all other bands (i.e. 1.400-1427 MHz, 10.6- 10.7 GHz, 18.6-18.8 GHz)

Other administrations proposed during the same conference the introduction of some new passive band in the RR. The following table provides the input to WARC-79 of each administration in regards of each passive band (limited to band below 60 GHz)

Table 1: Support and allocation of EESS passive bands during WARC-29
	
	Document of WARC-79
	Passive Bands (GHz)

	
	
	1.4
	1.6
	2.6
	4.3
	6.5
	10.6
	15.4
	18.7
	22
	23.6
	31.3
	36.5
	50.3

	Administrations
	Argentina
	No.14-E
	
	
	X
	
	
	
	
	
	
	
	
	
	

	
	Sweden
	No.15-E
	X
	
	
	
	
	
	
	
	
	
	
	
	

	
	Germany
	No.16-E
	
	
	
	
	
	X
	
	
	X
	X
	
	
	

	
	PNG
	No.39A-E
	
	X
	
	
	
	X
	
	
	
	
	
	
	

	
	USA
	No.45-E
	X
	
	X
	X
	X
	X
	
	X
	X
	X
	X
	X
	X

	
	UK
	No.53A-E
	X
	
	X
	
	
	X
	
	
	
	X
	X
	
	

	
	FR
	No.57A-E
	X
	
	X
	
	
	X
	X
	X
	X
	X
	X
	X
	

	
	Australia
	No.59-E
	X
	
	X
	
	
	
	
	
	X
	
	X
	
	

	
	Canada
	No.60-E
	X
	
	X
	
	
	
	X
	
	X
	X
	X
	
	

	
	Japan
	No.62A-E
	X
	
	X
	
	
	
	X
	
	X
	X
	X
	X
	X

	
	India
	No.83A-E
	
	
	
	X
	
	
	
	
	
	
	
	
	

	
	Egypt
	No.90A-E
	X
	
	
	
	
	
	
	
	
	
	
	
	

	
	Philippine
	No.92A-E
	X
	
	X
	
	
	
	X
	
	X
	X
	X
	X
	X

	
	Mexico
	No.109-E
	
	
	
	
	
	
	X
	
	
	
	
	
	

	
	Spain
	No.114-E
	
	
	X
	
	
	
	
	
	
	
	
	
	

	
	Italy
	No.135-E
	X
	
	X
	
	
	X
	X
	
	
	X
	X
	
	

	
	Panama
	No.150-E
	X
	
	X
	
	
	X
	
	
	
	X
	X
	
	

	
	Results
	X
	
	X
	X
	X
	X
	X
	R2
	X
	X
	X
	X
	X

	
	X – Support for introduction of passive EESS with prohibition of artificial emission
X – Support/attribution as secondary/recognition of passive EESS usage
X – Attribution of passive EESS with prohibition of artificial emission
X – Attribution as primary


STUDY Performed during the Cycle 1978-1982
Overview

As depicted in the Table, at the end of the WARC-79, several bands were allocated to passive EESS in a primary basis (in grey) or exclusively (in blue with prohibition of artificial emission – in blue) 

During the cycle 1978-1982, some works were made on recommendation and Report (see document Recommendations and Reports of CCIR, 1982, volume II, Space Research and Radio astronomy):
Recommendation 515 (1978), “Preferred frequencies for passive sensing measurements”. This document recommends unanimously to uses several bands for measuring the properties of the Earth’s land, oceans and atmosphere
Report 693-1 (1978-1982) “Technical and operational considerations for EESS”, defining the protection criteria for passive and active sensors (each system was studied – no generic values)
Report 694-1 (1978-1982), “Sharing considerations and protection criteria relating to passive microwave sensors”. Based on the bands described in Recommendation 515, some studies were performed in order to evaluate the impact of actual active services on the inclusion of passive EESS. The report stated that:
· For Fixed Service: “Frequency sharing with the fixed and mobile services much below 10 GHz is generally not feasible. However, large areas of the Earth ’s oceans will be interference-free for passive sensing in common frequency bands.”
· For Fixed Service: “Above 20 GHz frequency sharing between passive sensors and the fixed service appears feasible due to increased atmospheric attenuation and assumptions as to the technical characteristics of the, as yet, undeveloped fixed service, which is expected to use low power wideband modulation techniques”.
· For Mobile Service: “Sharing between passive sensors and the mobile service below 10 GHz is generally not feasible” 
· For Mobile Service: “Above 10 GHz sharing becomes progressively more feasible as frequency increases. However, in the 10-20 G Hz range sharing criteria would be required if mobile systems were to operate in the fixed/mobile allocations jointly shared with passive sensors.”
· For Airborne radio altimeter: “Both CW and pulsed type altimeters operate in this band. The two systems have average e.i.r.p. levels of approximately —5 dBW. Estimates of future use of the band indicate that of the order of 50 000 units may be in operation by the year 2000. The passive sensor interference threshold would not be exceeded unless more than 3000 aircraft were simultaneously in view of the sensor. This is well above the predicted number in view over coastal and ocean areas. Simultaneous sharing with radio altimeters is therefore feasible. The criterion for sharing is that transmitters in the Aeronautical Radionavigation Service employ average output powers of the order of -5 dBW.”
Technical studies
The previous conclusions were made on some assumptions. the following section will provide and discuss the assumption taken by administrations in order to develop these conclusions.
Sharing with fixed services
The Annex 1 of Report 694 provides the assumptions and methodology in order to study the impact of Fixed service on passive EESS.  The studies are performed considering the following assumptions:
10 000 equipments
Satellite at 500 km
Sensor visibility of 20 million of km²
Sensor Side lobe of around -15 dBi
Fixed side lobe of -10 dBi
Based on direct (main beam) and undirect (side lobe) coupling between EESS and Fixed, the study of the reports stated that: “Frequency sharing near 10 GHz between passive sensors and the fixed service is feasible provided the fixed service is limited to a maximum e.i.r.p. of the order of 38 dBW, and a maximum transmitter output power not exceeding — 1 dBW. Other sets of sharing criteria are also possible. For example, sharing is feasible for an e.i.r.p. of 40 dBW and a maximum transmitter output power of -3 dBW. The above constraints appear compatible with characteristics of fixed equipment using the low power wide band modulation techniques which the fixed service is expected to employ when frequency bands near 10 GHz are developed.”
Discussions
The previous conclusions are more or less in line with the actual characteristics of Fixed Service that usually try to minimize the power by increasing antenna gain in order to limit power consumption. The comparison of the number of fixed links used in study is difficult to compare to the actual situation near 10 GHz (6/7, 8 or 10 GHz) because this number is linked to the bandwidth considered for the study. But the Report does not provide this information. The requested band for EESS (based on Recommendation CCIR-515) is 100 MHz for band near 11 GHz and 400 MHz for band 6/7 GHz. The surface of CEPT is around 24 million km² (before 2022). The considered area of 20 million km² seems to be closed to the surface of CEPT. The report ECC 173, provides the number of fixed links for most of CEPT countries deployed before 2010 and the following table provide the results for three bands of interest. It could be noted that the deployment of the band 6/7 exceed 2 times, the assumptions of CCIR. However, the band considered is 2 times higher (5.9-7.1 GHz in regards of 6.4-7.1 GHz). The number of links for the band around 11 GHz seems to be in relation with the assumption of CCIR-Report 694.


Table 2: Number of FS links in CEPT around 6 and 11 GHz extracted from (ECC report 173)
	
	links (P-P)
unidirectional
	links (P-P)
bidirectional
	link (MP-P)

	Total

	Band 5.9-7.1 GHz
	4253
	13410
	1942
	19 605

	Band 10.6-1.68 GHz
	2662
	1141
	1760
	5563

	Band 10.7-12.7 GHz
	209
	7153
	2041
	9403



Sharing with mobile
The Annex 2 of Report 694 provides the assumptions and methodology in order to study the impact of Mobile service on passive EESS.  The studies are performed considering the following assumptions:
100 or 10 000 equipments in the side lobe 
Satellite at 500 km
Sensor visibility of 20 million of km²
Mobile service with 0 dBi of antenna gain (Bs and UE)
Maximum allowable e.i.r.p: 3 dBW for one equipment, -37 dBW for 10000, -27 dBW for 1000.
the study of the reports stated that:” Thus, it is expected that realistic mobile systems, if they were in use in the preferred passive sensor bands, would produce unacceptable levels of interference whenever the sensors were near or over land. Thus, sharing with mobile systems below 10 GHz is not considered generally feasible.”
Discussions
It is really, by looking the assumptions taken in the CCIR Report 694, that assumption taken during the cycle 1979-1982 is not really in line with the actual characteristics of IMT (around 40 years later). The IMT deployment was not planned and maybe not envisaged. Based on the most recent, element provided in WP5D, the power of a UE is around -11 dBW (23 dBm and - 4dBi of gain – see parameter from 5D for UE in the band 6/8 GHz or 10 GHz), that means 25 times lower (in linear) that the assumptions of the Report. The density in the band 6 GHz is at least 10 times higher (around 100 000 BS in the West of CEPT) and of course the average gain of AAS is far away from 0dBi as, for sure the power of BS (around 40 dBW)
Sharing with radioaltimeters 4.2-4.4 GHz
The Annex 4 of Report 694 provides the assumptions and methodology in order to study the impact of Aeronautical Radionavigation Service on passive EESS.  The studies are performed considering the following assumptions:
Transmitter power CW -6dBW / antenna gain 11 dBi
Transmitter power pulsed system 23 dBW / antenna gain 11 dBi/ pulse duration 0.05µs / average power -7 dBW / e.i.r.p = 4 dBW
Radio altimeter back lobe =- 5dBi
Sensor visibility of 20 million of km²
Sensor Side lobe of around -15 dBi
Fixed side lobe of -10 dBi
Number of aircraft to interfere passive EESS: around 3000
Discussions
This calculation took only the direct emission from radio altimeter in the direction of passive EESS and did not consider the refection of emission from radio altimeter at the surface of the Earth. 

CONCLUSION 
This document shows that:
The recognition and protection of passive EESS were made 43 years ago 
The introduction of EESS passive (in bands under RR No 5.340) were made in bands where RAS already existed due to the nature of emission in these specific bands (spectral line or continuum). For these bands, administrations performed during WARC-79, a total protection by prohibiting artificial emission. 
The introduction of EESS passive (as primary) were made in the Radio Regulation based on the knowledge of the characteristics of Services during this period and this information remain crucial:
· It appears that the characteristics and deployment of Fixed Services does not really change, during the last 43 years. Moreover, the evolution, due to the climate change and the resulting necessity of power consumption reduction, forced the fixed links to present today less conducted power and more gain to present equivalent e.i.r.p. This fact enabling to improve the coexistence between Fixed and EESS Services. For Fixed Service, the evolution seems to be in adequation with an improvement of the protection of passive EESS.
· However, the same report cannot be made for Mobile Service. The evolution during the last 43 years of Mobile Service was impressive by the introduction of WiFi and, of course, of the IMT. These two types of equipment and related deployment have totally changed the sharing conditions in the last 43 years between Mobile Service and Other Services in the Radio Regulation.
· Based in the last two points it appears clearly that, the usage of passive EESS activities above ocean, with moderate interference closed to the coast in the band 6425-7250 MHz, seemed to be reachable 43 years ago and particularly due to the fact that no equipment in this band was deployment in the Mobile Service. 
· Whatever the WRC-23 decision (identification of IMT or no identification and usage of existing Mobile allocation by WiFi) due to the above situation the continued usage of passive EESS in the band 6/7 GHz will not allow the continuous measurement of SST 
· WRC-23 should offer the opportunity to avoid this situation by deciding new allocations of passive EESS between 4-9 GHz (i.e. 4.2-4.4 GHz and 8.4-8.5 GHz – See CPG 22 Doc XXX)
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