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This document provides a status update on issues affecting active remote sensing that may be of interest to SG-RFC members.  Agenda items for the 2012 World Radiocommunication Conference (WRC-12) include AI 8.1.1 (Issue C).  Recent work within Working Party 7C of the ITU-R Study Group 7 is also summarized.  Finally, a few items currently outside of the ITU-R are also discussed.

WRC-12 Agenda Item 8.1.1 (Issue C)
Issue C under this Agenda item deals with enhancing the recognition of the global importance and benefits of Earth observation systems which include active and passive remote sensing systems.  Work was done in the ITU-R in Study Group 7 and, in particular, Working Party 7C on this topic over the Study Cycle (see WP 7C summary below).  The results of these studies, including a new EESS Handbook and an RS-Series Report in the ITU-R, are partial answers to this issue and agenda item.  

ITU-R Working Party 7C
During the 2007-2011 Study Cycle, the work concerning active sensors involved the following from contributions to WP7C:  
Modifications to PDR Recommendation ITU-R RS.1347- modifications to PDR of Recommendation ITU-R RS.1347: “Feasibility of sharing between radionavigation-satellite service receivers and the Earth exploration-satellite (active) and space research (active) services in the 1 215-1 260 MHz band”, with a view to updating the pertinent technical information for both RNSS systems and EESS (active) systems, adding the methodology for compatibility analysis, and updating compatibility studies in this PDRR for the 1 215-1 300 MHz band. The methodology section contains allowable degradation ratios for various RNSS receivers as given in PDNR M.[PULSE_EVAL] ”Evaluation model for pulsed interference from relevant radio sources other than in the radionavigation-satellite service to the radionavigation-satellite service systems and networks operating in the 1 164-1 215 MHz, 1 215-1 300 MHz and 1 559-1 610 MHz frequency bands”.
Working document towards Report on potential interference between the EESS (active) and air route surveillance radars- the potential interference between the Earth exploration-satellite (active) and space research (active) in the 1 215-1 300 MHz band and the Air-Route Surveillance Radars in the 1 215-1 400 MHz band is considered.  Using the characteristics of synthetic aperture radar (SAR 1-6), spaceborne active sensors, provided in PDR Recommendation ITU-R RS.1347, and the characteristics of the ATC air-route surveillance radars provided in Recommendation ITU‑R M.1463-1 (2007), the interference to noise power ratio (I/N) is calculated and compared to the maximum allowable I/N.
Working document towards Report on compatibility measurements between RNSS and EESS (active)- the results of compatibility measurements and possible mitigation measures between several spaceborne active sensors in the EESS (active) and several types of RNSS receivers in the band 1 215-1 300 MHz are presented.  The EESS (active) waveforms included those of Scatterometer 2 and SAR 3 from the PDR Recommendation ITU-R RS.1347 and two RNSS receivers from the PDR Recommendation ITU-R RS.1347.  The SNR degradation to the RNSS receivers was measured with the two receivers operating simultaneously for two configurations: 1) receiving live signals from RNSS satellites with receivers in view of the satellites on the rooftop, and 2) receiving simulated signals from a RNSS constellation simulator in the laboratory.  
Typical technical and operational characteristics of spaceborne radar sounder- A spaceborne radar sounder is proposed to provide remote sensing in the vicinity of 40-50 MHz for remote measurements of the Earth’s subsurface.  The spaceborne radar sounder provides radar maps of subsurface scattering layers with the intent to locate water/ice/deposits using active spaceborne sensors. The preferred frequency band selection rationale, and the technical and operating characteristics of an active sensor at 40-50 MHz are described.  The sharing situation with other services such as fixed, mobile, broadcasting, space research, and amateur services allocated in this frequency range is examined.  The power flux density (PFD) level and spectral PFD levels are calculated.
Preliminary analysis of unwanted emissions of SAR at 9 GHz into SRS deep space and RAS- A wideband SAR in the EESS (active) is proposed to operate in a 1.2 GHz band, using a 600 MHz extension of the frequency band 9.3–9.9 GHz allocated to the Earth exploration-satellite service EESS (active).  A preliminary dynamic analysis investigates the potential impact of unwanted emissions, if a synthetic aperture radars (SAR) is operated with a total RF bandwidth of 1 200 MHz, to the Space Research Service (deep space) in the band 8 400-8 450 MHz as well as to the Radioastronomy service (RAS) in the band 10.6-10.7 GHz.
The following are the Reports and Recommendations recently completed within the ITU-R:

ITU-R Reports:

RS.2178  “The essential role and global importance of radio spectrum use for Earth observations and for related applications”

Recommendations:
RS.1859  “Use of remote sensing systems for data collection to be used in the event of natural disasters and similar emergencies”

RS.1883  “Use of remote sensing systems in the study of climate change and the effects thereof”

Also published in June of 2011 is the first edition of the ITU-R Handbook on the Earth Exploration-Satellite Service.

Other  Active Sensing Issues
Other items affecting active remote sensing spectrum arose from SFCG contributions:

Possible EESS (active) extension around 35.5-36.0 GHz- The possibility of extending the existing EESS (active) allocation in the 35.5-36 GHz band from a 500 MHz bandwidth downward in frequency to achieve as much as 1.4 GHz of bandwidth was presented, such that the extension would satisfy the need for additional spectrum for both increased resolution of a synthetic aperture radar (SAR) and the enabling of having an interferometric SAR on a single spacecraft platform. The benefits would extend to civil security and the study of the environment. Systems in other services to be considered in the sharing studies include the meteorological radars in the 35-35.2 GHz band, Met-Aids in the 35.2-35.5 GHz band, the space research service high power uplinks in 34.2-34.7 GHz band, and fixed and mobile service primary allocations by footnote. 
L-band expansion for SAR into 1300-1390 MHz band- the possible expansion to the existing L-band allocation to EESS (active) in the 1215-1300 MHz band was considered for two cases: 1) a possible EESS (active) allocation in the 1380-1390 MHz band for use by a split spectrum SAR and 2) a possible EESS (active) allocation in the 1300-1390 MHz band for use by wideband contiguous spectrum spaceborne SAR. Studies included both static and dynamic simulations to assess the sharing feasibility with the other services.  

OoB emission spectra for EESS (active)- A draft report on out-of- band (OoB) emission measurement data for spaceborne active sensors was written. The report shows the results of measurements and simulations of the -40 dB bandwidth and roll-off rates from emission spectra data on spaceborne active sensors in EESS (active).  It was noted that the SFCG position on OoB emissions from spaceborne active sensors is that a design objective of -40 dB per decade roll-off is not technically feasible for many spaceborne active sensors. The SFCG has determined that a more realistic value would be -30 dB per decade. This appears to be consistent with the draft output of the recent ITU-R WP 1A with a revised Annex 8 to Recommendation ITU-R SM.1541-3. This draft output stated that the -30 dB per decade roll-off was agreed for primary radars, including spaceborne active sensors, and that there was a list of exceptions to that design guideline that could only meet the existing -20 dB per decade roll-off. 
Protection of RAS from EESS (active)- The results of analyses were presented on typical pfd levels from EESS (active) spaceborne sensors for assessment of potential damage to radio astronomy sites. Presented were the technical parameter values of typical types of spaceborne active sensors, calculations of the maximum possible power flux-density (pfd) levels from these systems, and comparison of the results to threshold levels for the radio astronomy systems based on Report ITU-R RA.2188. Information requested by IUCAF was placed on the SFCG website, including the peak power as a useful addition to the table on the web page. 
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