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NSF Spectrum Management

Statfing and structural changes
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National Issues

2nd R&O WRC Implementation

14.5 GHz Issues

2nd R&0O on UWB systems

BPL — See presentation by Andy Clegg

Cell phone use on Aircraft - See presentation by Andy Clegg

Promote Efficient Use of Spectrum
More Responsive, Cooperative, and Effective Spectrum Management
Conduct Joint Spectrum Planning

-
@)
=
©
T
c
=)
o
L
O
O
c
D
3]
7p
©
c
@)
=
©
Z




WRC Implementation

> Adopts protection of 5 GHz radio astronomy band
nationally, through international footnote 5.443B
(Rec. 769 limit in 4.99-5.0 GHz band, as adopted by
WRC-03)
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® Maintains requirement to complete all ITU-R studies prior
to making band available for use

® FCC actions identical to WRC-03 actions
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R&O, released on Jan 6, 2005 provides regulatory framework for the
operation of ESVs in FSS networks in the 5925-6425 MHz/3700-4200
MHz and 14.0-14.5 GHz/ 11.7-12.2 GHz bands

NPRM (released in Nov, 2003) proposes footnote protection for 14.47-
14.5 GHz band, asks the right questions

Filings by CORF, NRAO, Cornell, NSF input to NTIA essentially ignored
by FCC

R& O: “Operations of Earth Stations on Vessels (ESVs) in the 14.47-
14.5 GHz (Earth-to-space) frequency band within a) 45 km of the radio
observatory on St. Croix, Virgin Islands (latitude 17° 46' N, longitude
64° 35' W); b) 125 km of the radio observatory on Mauna Kea, Hawaii (at
latitude 19° 48' N, longitude 155° 28' W); and c) 90 km of the Arecibo
Observatory on Puerto Rico (latitude 18° 20' 46" W, longitude 66° 45°
11" N) are subject to coordination through the National
Telecommunications and Information Administration (NTIA)

Interdepartment Radio Advisory Committee (IRAC).”
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NPRM Asks Questions Regarding protection of Radio
Astronomy in the 14-14.5 GHz band

Proposes coordination with Radio Observatories through
NTIA

Option: AES does not operate within sight of RAS station

FCC: This involves 14.47-14.5 GHz band, should RAS
status be changed to secondary in that band?

Seeks comment regarding sites to be protected (US 203)
Footnote issue



US Footnotes

4 GHz 14 GHz

X National Astronomy and lonosphere Center,
Arecibo, Puerto Rico.

X X National Radio Astronomy Observatory, Green
Bank, W. Va.

X X National Radio Astronomy Observatory,
Socorro, New Mexico

Hat Creek Observatory (U of Calif.), Hat Creek,

Cai
Haystack Radio Observatory (MIT-Lincoln Lab),
Tyngsboro, Mass
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X X Owens Valley Radio Observatory (Cal. Tech.),
Big Pine, Cal.

X Five College Radio Astronomy Observatory,
Quabbin Reservoir (near




2"d R&O on UWB systems
FCC 04-285
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National Science Foundation

Strategic Spectrum Planning

standardize methods required for evaluating spectrum efficiency and
effectiveness (NTIA, FCC and other Federal Agencies)

NTIA should work cooperatively with other federal agencies and with input
from the FCC to develop a best-practices handbook of analytical engineering
spectrum tools and procedures, including unwanted emissions limits! (NTIA,
FCC and other Federal Agencies)

Institute Career Development Program (NTIA, FCC)

The FCC and NTIA in coordination with the federal agencies should develop a
plan to increase sharing of spectrum between federal and non-federal users,
including: (1) the identification of bands appropriate for sharing and bands
where sharing would not be feasible or contrary to the public interest.... and (4)
the reduction of barriers to shared allocations



National Science Foundation

Strategic Spectrum Planning

> To formalize the coordination process and to ensure that national security,
homeland security, public safety, federal transportation infrastructure,
scientific research, and economic opportunity are fully taken into
consideration, the Assistant Secretary for Communications and Information
should establish a Policy and Plans Steering Group (PPSG)

> As needed, Policy Coordinating Committee (PCC) of the White House should
be used to address spectrum-based radiocommunication issues that have not
been resolved by the PPSG...... Such issues would include only those having a
potentially significant impact on national security, homeland security, public
safety, federal transportation infrastructure, scientific research, or economic
opportunity.

> NTIA and the FCC should coordinate the development of a National Strategic
Spectrum Plan



ALMA

> Quiet Zone (No transmissions in ALMA Bands) within 30
km radius, centered on 23° 01’ S; 67°45 W

> Coordination Zone: 120 km radius, centered on 23° 01’ S;
67°45° W
> Transmitters Below 31.3 GHz:

National Science Foundation

Maximum Power of 2.5 kW at 10 km From Edge of Coordination Radius- In Band
Unwanted Emissions Limited to Rec.RA. 769 Levels Above 31.3 GHz

> Transmitters Above 31.3 GHz:
Emissions Limited to Rec. RA.769 in ALMA Bands, at ALMA site
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Satellite Coordination
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Satellite Coordination (2)

Would like to conclude an agreement on aeronautical uplinks operating
in the 1616- 1626.5 MHz band, on the same terms as the existing NSF-
Globalstar agreement

Globalstar:

When an airborne mobile Earth station is within 4.1(\ h) km (where h is the aircraft altitude in
meters) of a radio astronomy site that is making observations, the average unwanted
emission levels at the input port to the transmit antenna for any 1 MHz segment in the band
1610.6 - 1613.8 MHz from the airborne mobile Earth station shall not exceed -65 dBW/MHz,
with a corresponding aircraft underside antenna gain of nominally -10 dBi or lower gain.

When an airborne mobile Earth station is within 4.1(\ h) km of a radio astronomy site that is
not making observations, any licensed Globalstar frequency may be used.

Radio astronomers:

Provide an observation schedule for the band 1610.6 - 1613.8 MHz for the sites
included in MoU, with two weeks advance notice
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The ITU Process

International uses of the radio spectrum are regulated by the
an organ of the United
Nations, through the

Changes to the RR, an international treaty, are adopted at World
Radiocommunication Conferences (WRCs), held every (2-3 = 3-4 Yrs)

The international is part of the RR At
present spectrum allocations cover only up to

ITU-R Recommendations (non-mandatory) are worked out and adopted
within the Radiocommunication Study Groups

Study Groups also elaborate technical bases for WRC action (CPM
Report)
Study Group 7 (Science Services)
= Working Party 7C (Remote Sensing and Meteorology)
= Working Party 7D (Radio Astronomy)

Countries Sovereign With Regard to the Use of the Radio Spectrum Within
National Borders. No Obligation to Follow the International Table of Allocations



Radio Astronomers’
Interaction with the ITU-R

World
Radiocommunication
Conference

Regional
Radiocommunication
Conference

Radio
Regulations

Rules of
Procedure (ROP)

Radiocommunication

ITU-R

Recommen '

Assembly Board

| Radiocommunication
Advisory
Group

dations I

Study Groups Conference
and Special Preparatory
Committee Meeting
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Director

Radiocommunication
Bureau
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ITU-R Study Groups

TG 1/9 WP 7D
Radio and Radar
Astronomy
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WP 7D

uoljepuno4 asualog |euoneN




c
@)
=
©
T
=
S
o
L
)
3]
c
Ig
3]
7p)
©
c
@)
=
©
Z

Rec.

Rec.

Rec.

Rec.

Rec.

Rec.

Rec.

Rec.

Rec.

Rec.

Number

ITU-R RA.479-5 (03)
ITU-R RA.517-3 (03)

ITU-R RA.611-3 (03)

ITU-R RA.1031-1 (95)
ITU-R RA.1237-1 (03)
ITU-R RA.1272-1 (02)

ITU-R RA.1417 (99)

ITU-R RA.1513-1 (03)

ITU-R RA.1630 (03)

ITU-R RA.1631 (03)

Recommendations in the
ITU-R RA Series

Title

II\”Irotection of Frequencies for Radioastronomical Measurements in the Shielded Zone of the
oon.

Protection of the Radioastronomy Service from Transmitters in Adjacent Bands

Protection of the Radioastronomy Service from Spurious Emissions

Protection of the Radioastronomy Service in Frequency Bands Shared with Other Services

Protection of the Radioastronomy Service from Unwanted Emissions Resulting from
Applications of Wideband Digital Modulation

Protection of Radioastronomy Measurements Above 60 GHz from Ground Based
Interference

A Radio-quiet Zone in the Vicinity of the L2 Sun-Earth Lagrange Point

Levels of Data Loss Acceptable to Radio Astronomy Observations and Percentage-of-Time
Criteria Resulting from Degradation by Interference for Frequency Bands Allocated to the
Radio Astronomy Service on a Primary Basis

Technical and Operational Characteristics of Ground-based Astronomy Systems for Use in
Sharing Studies with Active Services Between 10 THz and 1 000 THz

Reference Radio Astronomy Pattern to Be Used for Compatibility Analysis Between non-
GSO systems and Radio Astronomy Stations Based on the epfd Concept
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WP 7D — Major Issues

Update Tables in Recs. 517, 611

Eliminate repetitious text in same Include levels of data loss considerations and epfd concept
in Rec. 1031

Satellite links should protect the 1400-1427 MHz band to the Rec. 769 levels (-259 dBW/m? in
any 20 kHz band and —243 dBW/m? in 27 MHz)

No more than 2% total data loss due to the uplink and downlink

Development of Cloud Profiling Radars and Radio Telescopes operating in these bands
should take place in close contact between the interested communities

Some guidelines for the avoidance of receiver damage, interference and coordination

See Presentation by Andy Clegg
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Future WRC Agenda ltems

Continuation of regulatory studies of HAPS (Al 1.8)

IMT-2000 related issues (Al 1.4 and 1.1.9)

Protection of terrestrial services from BSS networks at 620-790 MHz (Al 1.11)
Sharing with MES in the 1668-1670 MHz range (Al 1.7)

Allocations between 275-1000 GHz (Al 2.2)
Sharing with the Fixed Service at 81-86 and 92-100 GHz (Al 2.7)



Human Resource Issues
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Lack of Recognition at the Observatory Level
Lack of Resources (Travel and Educational)
Lack of Knowledge of Opportunities
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Radio astronomy involvement in spectrum
management activities (U.S.)

NSF
Sp Mgr
2 pt time

NRAO
Tucson
Socorro
Cville
ALMA

NAIC

Univ. Obs.

SETI Inst.

Haystack
Berkeley

Total

FTEs
Act. 1990s Min Needed

1.6 1 2
1
.6

1.2 2 3
2
1(0.8+0.2)

5 1.25 1.25

5 2
.25

~ 4 3.35 ~ 8



Radio astronomers present in spectrum

management activities (international)
(Gov/INon-Gov)

-
@)
=
©
T
c
=)
o
L
O
O
c
D
3]
7p
©
c
@)
I;
©
Z

Toizl; ~ 4 worldyyicds




SUMMER SCHOOL IN SPECTRUM MANAGEMENT FOR
RADIO ASTRONOMY, Green Bank, June 2002

Proceedings at:

SECOND SUMMER SCHOOL IN SPECTRUM MANAGEMENT
FOR RADIO ASTRONOMY, to be held at Castel San Pietro
Terme, Italy, 6-10 June 2005
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