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July 11th, 2016

The meeting is convened at 17:35 in room 306B at the China National Convention
Center in Beijing by FARS Technical Committee (FARS-TC) co-chairs Sidharth Misra
and Paolo de Matthaeis.

Twelve persons in attendance (not including the committee chairs): Michael Benson,
Daniel Czech, Dara Entekhabi, Mike Inggs, Yann Kerr, David Kunkee, David Le Vine,
Leland Pierce, Jinzheng Peng, Steve Reising, Thomas von Deak and Marwan Younis.

The meeting starts with Sidharth Misra giving the annual FARS chair report. The
activities of FARS since July 2015 were summarized, which included:

1. the new FARS logo was introduced to members. Members were recommended
for suggestions on the logo, if any

2. the annual contribution to the Geoscience and Remote Sensing Magazine, written
by FARS-TC members Mike Spencer and Fawaz Ulaby on the study "A Strategy
for Active Remote Sensing Amid Increased Demand for Radio Spectrum"
performed by the US National Academy of Science;

3. sponsoring and getting involved in the organization of a joint workshop on RFI
with the Radio Astronomy community, that will take place in Socorro, New Mexico,
USA, on October 17-21, 2015 (FARS co-chair Paolo de Matthaeis is also the
general technical chair of the workshop for remote sensing and several other
FARS-TC members are on the Scientific Organizing Committee);

4. filing a response to a US Federal Communication Commission (FCC) Notice of
Proposed Rule Making, focusing on the need for special protection for EESS
passive services around 37GHz and revisiting rules prohibiting WiGig instruments
on-board aircraft between 57-64GHz, which could impact the performance of
instrument such as AMSU, ATMS, GPM and WindSat;

5. attending the SFCG-36 meeting of the Space Frequency Coordination Group in
June 2016 and the Spring meeting of the Committee on Radio Frequencies
(CORF) in May 2016;

6. further developing the Database of Frequency Allocations for Microwave Remote
Sensing and Observed Radio Frequency Interference (RFI).

Co-chair Paolo de Matthaeis gives a brief report on the SFCG-36 meeting.

Leland Pierce presents the improvements on the Frequency Allocations and RFI
Observations Database, and Paolo adds a few comments on its new functionalities. The



toll is currently password-protected and will soon made available to all FARS-TC
members, at which point feedback is encouraged.

Thomas von Deak gives a presentation on the revision of active sensors protection
criteria used in ITU-R compatibility studies and on the development of a reporting form
for interference affecting passive sensors. He had already presented a summary of the
2015 World Radiocommunications Conference (WRC) results and 2019/2023 WRC
agenda items during a 20-minute slot left open by a no-show in the preceding RFI
technical session. For more details on all these topics, see also his presentation "ITU-R
Sensor Related Matters" included below.

Sid concludes the discussion soliciting the submission of ideas for next year budget,
particularly those related to the IEEE-GRSS strategic objectives of crowd-sourcing,
education, globalization and interaction with industry and space agencies.

The meeting is adjourned at 18:30.
Action Items:
* give FARS-TC members access to the Database of Frequency Allocations for
Microwave Remote Sensing and Observed Radio Frequency Interference (RFI)

and collect feedback on it;
» Gather suggestions for new strategic initiatives.
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NASA Spectrum Overview
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“@A ITU-R Activity Report Topics

e World Radiocommunications Conference
(WRC)-2015 results

 WRC-19/23 agenda items
* Active sensor protection criteria revision
e Passive sensor reporting form



WRC-15 Overview
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2015 World Radiocommunication Conference (WRC-15) took place in
Geneva, SW, 2-27 November 2015

— Over 160 International Telecommunication Union members participated in treaty-based
modifications to the ITU Radio Regulations

Technical preparatory work done in the ITU Radiocommunication Sector
Study Groups

Conference Preparatory Meeting (CPM) report contained approaches
(Methods) for satisfying each agenda item (technical basis upon which
Administration proposals are made)

US Regulators oversee conference preparations by Federal Government
(NTIA) and private sector (FCC)

U.S. Delegation to WRC-15 lead by Ambassador Decker Anstrom (Former
Chairman of the Weather Channel companies)



WRC-15 Results: Overview
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Organization of the ITU-R

conference preparatory work
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WRC-15 Agenda Iltems

of Interest to NASA

* Primary items of NASA advocacy
— Al 1.11 - EESS uplink allocation in 7190-7250 MHz range to help

—alleviatecongestion-inthe 2GHzbands.\—

Al 1.12 — 600 MHz EESS (active) expansion around 9.5 GHz

Al 1.13 — Proposed edits to FN 5.268 to reduce current limits on use of
410-420 MHz for SRS operations near the ISS

Al 1.14 - Consideration of the feasibility of achieving a continuous
reference time scale

Al 5 — Predetermined coordination distance between SRS ground
stations and aircraft mobile stations in 2200-2290 MHz

Al 9.1.8 - Nanosat/Picosat regulatory issues

A19.2.2 — Clarification of the use of deep space allocations during
near-Earth mission phases

* Iltems of U.S. (and NASA) advocacy

Al 1.5 — Use of FSS allocations for beyond line of site UAS command and
control



Al 1.12: EESS (active) up to 600 MHz extension
" within 8 700-9 300 MHz and/or 9 900-10 500 MHz ===

NASA

U.S./NASA Objectives
— To allocate the 9.9-10.5 GHz band to the EESS (active) with regulatory protection for
radiolocation, radio astronomy, and the amateur-satellite service.
— To improve the resolution of EESS (active) Earth observation systems operating in the
9.3-9.9 GHz band, while protecting incumbent services.

Rationale
— Larger bandwidth allocation is needed to enable
higher resolution data in EESS (active) systems to
improve the imaging and geo-information
systems used for disaster relief, humanitarian aid,
land use study, and surveying.

Results
— Primary EESS (active) allocation in 9200-9300
MHz and 9900-10400 MHz with acceptable
provisions to protect existing services.
— Agreement needed to operate over 8 countries




Al 9.1.8: Regulatory Aspects for nano-

and picosatellites

U.S./NASA Objectives
— The U.S. supports no change to the RRs for this issue at WRC-15.
— As an item under the Director’s Report, there are no Methods associated with this

issue.

Rationale
— Issues with nanosatellite and picosatellite filing

procedures for registering satellite networks
can be addressed under the WRC standing

agenda item for issues pertaining to satellite
networks pursuant to Resolution 86 (WRC-07).

Results
— No change (NOC) to the Radio Regulations
— Future regulatory issues for nano- and
picosatellites can be addressed through

standing Agenda item




Al 1.1 — Spectrum allocations for mobile broadband/IM
— NOC at WRC-15 on 2 GHz bands
— NOC at WRC-15 for 5350-5470 MHz RLANs

Al 1.6.1 - FSS up and down links in Region 1 within 10-17 GHz
— FSS downlink in 13.4-13.65 GHz ensured no FSS uplinks allocation

Al 1.6.2 — FSS uplink spectrum being sought in Regions 2 and 3
within 13-17 GHz

— Limited FSS uplink in 14.5-14.8 GHz; SRS made co-equal with FSS

Al 1.9.2 — MMSS reverse band use in 8025-8400 MHz

— NOC in 8025-8400 MHz protecting EESS downlinks.
— MMSS downlink in 7375-7750 MHz acceptable.

Al 1.18 — New allocation for automotive applications in the 77.5-78
GHz band

- RLS added to the 77.5-78 GHz




Al 1.1: Spectrum allocations for

mobile broadband/IMT — 1427-1525 MHz

U.S./NASA Objectives
— IMT allocation in 1427-1518 MHz while ensuring the protection of critical existing systems

— Require mandatory OOBE limits on IMT to protect EESS (passive) in 1400-1427 MHz. - Res.
750: IMT base stations (-72 dBW/ 27 MHz) and mobile stations (-62 dBW/ 27 MHz).

— The U.S./CITEL IAP called for mandatory limits. NASA was involved in the negotiations
within the U.S. and within CITEL to obtain agreement for mandatory limits.

Rationale

— Supporting IMT will expand mobile broadband
and economic development throughout the
Americas.

- Mandatory OOBE on IMT into 1400-1427 MHz
protects spaceborne passive sensors (e.g.,
NASA’s Soil Moisture Active/Passive (SMAP)).

Results

— IMT allocation in 1427-1518 MHz with
mandatory OOBE limits on IMT base stations and
mobile stations at US/CITEL levels.




g Al 1.6.1/1.6.2: New FSS allocations in the

10-17 GHz frequency range

U.S./NASA Objectives
— Prevent an FSS uplink in the 13.25-13.75 GHz frequency region.
— Support an FSS downlink (Region 1) in the 13.4-13.65 GHz frequency band.
Rationale

- FSS uplinks in the 13.25-13.75 GHz band would
harm NASA EESS (active) operations; in
particular, altimeters such as the one on JASON.

Results

— Analysis of FSS uplink interference to the
altimeter “measurement area of interest” proved
incompatibility and prevented the allocation of
an FSS uplink in the band.

— FSS downlink allocated in the 13.4-13.65 GHz
band preventing future FSS uplink allocations.
Analysis showed that this downlink allocation

may result in very small interference zones at the “JASON altimeter: )
Nadir points of the FSS GSO satellites operating ~ Measurement Area of Interest” example

in the band.




















































































