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EESS (passive) issues of interest to WMO SG-RFC


1	Introduction
The following sections provide a summary of EESS (passive) issues discussed in the framework of the ITU Working Party 7C and SFCG, several of them directly or indirectly related to WRC-19 agenda items.

2	RFI reporting for remote sensors 

It is to be noted that, the new Recommendation ITU-R RS.2106-0 on “Detection and resolution of radio frequency interference to Earth exploration-satellite service (passive) sensors” developed in the framework of ITU-R Working Party 7C has been approved by the ITU Member States. It gives guidance on how to act in case of interference to passive sensors. 
In addition, the ITU-R Radiocommunication Bureau included an option to upload the proposed form contained in this new recommendation for reporting of harmful interference to EESS (passive) as an attachment to the general report based on RR Appendix 10.
Despite the completion of this new ITU-R recommendation, the corresponding Study Question ITU-R 255/7 is retained for the time being for further considerations on detection and resolution of RFI sources, as appropriate. 

[bookmark: _Toc481066240][bookmark: _Toc498434530]3	Remote sensing for climate change monitoring (Rev. Rec. ITU-R RS.1883) and Data collection for emergency situations (Rev. Rec. ITU-R RS.1859)

Both, Recommendation ITU-R RS.1883, dealing with the use of remote sensing systems in the study of climate change and the effects thereof and Recommendation ITU-R RS.1859 on the use of remote sensing systems for data collections to be used in the event of natural disasters and similar emergencies were revised in the course of 2017 in the framework of WP 7C. 

The revisions seem to have reached a level of maturity such that the preliminary draft revision of these recommendations are expected to be elevated to draft status at the May 2018 meeting of WP 7C to be able to forward them to the September 2018 meeting of SG 7.
 Considering the above timeline, proposals for further revisions, if any, should be provided to WP 7C for its May 2018 meeting. The Preliminary Draft New Revisions of these recommendations can be found in Document 7C/200 Annex 11 and 12 to the Chairman’s Report of the last WP 7C meeting in October 2017.



4	UPDATE OF RECOMMENDATION ITU-R RS.1861 (CHARACTERISTICS OF PASSIVE SENSORS BETWEEN 1.4 AND 275 GHZ)

The compatibility studies currently performed in the framework of TG 5/1 regarding the compatibility of IMT-2020 (5G) with passive sensors relies on the information contained in Recommendation ITU-R RS.1861 on typical technical and operational characteristics of Earth exploration-satellite service (passive) systems using allocations between 1.4 and 275 GHz. 
Although, the information contained in this recommendation provides a representative set of instruments with their characteristics it is considered worthwhile to start reviewing this recommendation and to include the characteristics of a number of new sensors under development. 
Members of WMO SG-RFC are invited to contribute to this process that has just been started and which is envisaged to be completed after WRC-19.


5	RECOMMENDATION ITU-R RS.2017 (PERFORMANCE AND INTERFERENCE CRITERIA FOR PASSIVE SENSORS)

ITU-R WP 7C started with the revision of Recommendation ITU-R RS.2017 as a longer term task due to its complexity and possible consequences of its application in sharing and compatibility studies. 
This revision process is also envisaged to include simulations for comparing the results when using the existing and the possibly revised figures and definitions contained in Recommendation ITU-R RS.2017 in order to get an insight on the impact of the changes and on the complexity of the simulations vis-á-vis the results. 


[bookmark: _Toc498434534]6	GROUND BASED PASSIVE SENSING (QUESTION ITU-R 251/7)

For answering to Study Question ITU-R 251/7 on ground based passive sensing, WP 7C agreed already at its October 2016 meeting that it would be most appropriate to compile information on ground based sensors in a Preliminary Draft New Report.
Since then the amount of information received and compiled in Preliminary Draft New Report ITU-R RS.[GROUND_PASS_SENSORS] on ground based passive sensors is still very limited. Still only information on two ground based sensors operating in two frequency bands is contained in this working document which is considered by far not sufficient to provide a representative overview of ground based passive sensors for such a large frequency range from 22 to 1 000 GHz. 
Members of WMO SG-RFC are invited to contribute to this process by providing information on their ground based passive systems, if any, to the forthcoming WP 7C meetings in May and September of 2018.


7	WRC-19 AGENDA ITEMS OF INTEREST/CONCERN TO EESS (PASSIVE)

The following WRC-19 agenda items of interest/concern to EESS (passive):
IMT-2020 above 24 GHz (WRC-19 agenda item 1.13)
HAPS (WRC-19 agenda item 1.14)
Active devices (FS/MS) above 275 GHz (WRC-19 agenda item 1.15)
FSS around 50 GHz (WRC-19 agenda items 1.6 and 9.1.9)
ITU-R WP 7C provided all necessary characteristics and protection criteria to the responsible groups for preparation of these agenda items for WRC-19 and proposed appropriate apportionment factors to be applied to the EESS (passive) interference criteria in Recommendation ITU-R RS.2017 in relation with WRC-19 agenda items 1.6, 1.13, 1.14, 1.15 and 9.1.9.


7.1	WRC-19 AGENDA ITEM 1.13 (IMT-2020 ABOVE 24 GHZ)

In April 2017, the technical characteristics and deployment scenarios for IMT-2020 (5G) surfaced revealing that the filter capabilities of 5G equipment (base stations and terminal equipment) are so poor that the unwanted emissions are significantly above the ITU-R Recommendation (ITU-R SM.329 Category B limits and would not even meet the regulatory limits in the Radio Regulations.
Results of interference assessments for passive sensors characteristics as contained in Recommendation ITU-R RS.1861 show that the protection of all of those sensors will require a significant reduction of the 5G unwanted emission levels, in the order of 30 dB.
Even compatibility studies from 5G equipment manufacturers meanwhile conclude that a significant reduction of the unwanted emission levels would be required to ensure passive sensor protection. The level to which the unwanted emissions would have to be reduced is still under discussion in TG5/1 as there are still some parameters to be used in the compatibility studies that have not been agreed, leading currently still to a range of unwanted emission levels.
Frequency band of prime and foremost interest for IMT-2020 is the band 24.25-27.5 GHz with its short term impact on passive sensors in the band 23.6-24 GHz. For example, Europe (CEPT and EC) is pressing ahead with making the band 24.25-27.5 GHz available for IMT-2020 as soon as possible (even before WRC-19).  
In relation to this WRC-19 agenda item the World Meteorological Organization (WMO), the European Organisation for the Exploitation of Meteorological Satellite (EUMETSAT) on behalf of the Coordination Group for Meteorological Satellites (CGMS) highlighted in two separate letters to the ITU Secretary General the need for protecting the 26 GHz EESS band and EESS (passive) bands for remote sensing. In response, the ITU Radiocommunication Bureau forwarded the provided information in those two letters to the attention of Task Group 5/1 and in copy for information to Working Parties 7B and 7C. Those letters were introduced to TG5/1 and noted.


7.2	WRC-19 AGENDA ITEM 1.14 (HAPS)
ITU-R WP 5C is working on sharing and compatibility studies organized on a band-by-band basis, with each of the existing HAPS identifications and each band under consideration. In case of HAPS usage in the 24.25-27.5 GHz band, the assessment will have to include to study the possible impact of unwanted emissions from these HAPS systems into the 23.6-24 GHz EESS (passive).

7.3	WRC-19 AGENDA ITEM 1.15 (ACTIVE DEVICES (FS/MS) ABOVE 275 GHZ)

The SFCG and WP 7C performed a general assessment in terms of the scientific interest and type of scanning mode of the bands identified for EESS (passive) remote sensing applications within the 275-450 GHz frequency range. 
In this assessment it is noted that the bands 275‑286 GHz and 409-411 GHz are currently identified for limb sounding applications of the EESS (passive) which could compatibly operate with FS/MS, pending confirmation of the compatibility studies results. 
Therefore, WP 7C agreed that the ranges 275-296 GHz (upper edge may require refinement after verification of the unwanted emission characteristics of the MS/FS systems) and 399-416 GHz would represent the two largest contiguous pieces of spectrum where MS/FS applications could compatibly operate with EESS (passive), pending confirmation of the compatibility studies results. 
It is also noted that the band 275‑296 GHz combined with the existing MS/FS frequency allocations below 275 GHz, would make available a contiguous 44 GHz of bandwidth (i.e., from 252 to 296 GHz) for MS/FS applications if a large contiguous bandwidth is an important factor. 
WP 7C liaised to the WP 1A meeting in November 2017 that no sharing issues are expected between Limb sensors and FS/MS systems and that hence the 275-286 GHz and 409-411 GHz bands could At this last WP 1A meeting in November 2017, a number of sharing and compatibility studies between FS and EESS (passive) were considered (including a study from ESA and EUMETSAT), all concluding that sharing would not be possible in certain EESS (passive) frequency bands or portions thereof. 
Consequently, WP 1A concluded and already expressed this in the draft CPM Text that the bands 296-306 GHz, 313-320 GHz and 331-356 GHz cannot be made available to the FS whereas in the remaining parts of the 275-450 GHz range, FS identification can be envisaged.


7.4	WRC-19 AGENDA ITEMS 1.6 AND 9.1.9 (FSS AROUND 50 GHZ)

The consideration of the frequency bands targeted by these WRC-19 agenda items involves a number of bands used by passive sensing instruments (AI 1.6: 36-37 GHz and 50.2-50.4 GHz, AI 9.1.9: 52.6-54.25 GHz) for which the compatibility studies show that necessary out-of-band/spurious emission limits will have to be determined and implemented in the regulations, e.g. by inclusion (or modification of existing limits) into Resolution 750.
[bookmark: _GoBack]To adequately ensure the protection of the EESS (passive) the studies leading to the definition of the necessary out-of-band/spurious emission will have to take into account the effects of aggregate FSS interference from GSO satellite networks and NGSO systems operating in the relevant neighbouring bands as well as an appropriate apportionment of the EESS (passive) protection criteria to other services also operating in those respective bands. 
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