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Northpoint Sharing Issues

Q@ Northpoint Washington Demonstrations
\0 DIRECTV New York Rain Testing

Q Interference and Coverage Zone Analysis
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New York Rain Demonstration:

Show interference degrades performance
Controlled conditions

Months of continuous operation

Two C/1 levels tested

Test Block Diagram
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. NewYork Rain Test Eventon 26 August 1999
. TestC/l was approximately at 8. db (severe) -

Basic signal

New York Rain Demonstration:

Show interference degrades perfor|
Controlled conditions

Months of continuous operation
Two /1 levels tested
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New York Raln Demonstration:

Show interference degrades perforn -

Controlled conditions
Months of continuous operation
Two C/1 levels tested

Test Block Diagram

St eter Counts)

§ New York Rain Test Event on 4 October 1999
Test C/l was approximately at13.7dB
Slmllar condltions to 'Ericsson Memorlal’ slto

Basic signal

Video threshold -
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New York Rain Demonstration:

Show interference degrades performance
Controlled conditions

Months of continuous operation

Two (/1 levels tested

Test Block Diagram

.DBS Recelver-

ssp

Northpoint's Hurricane Floyd Data
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@ Arlington Cemetary site was 'benign’

@ Rain rates less than needed for a rain
outage in Washington

O Observations at a higher Interference
site would have shown the impact




Protection Criteria

¢ NGSO FSS and Northpoint interference affect the demodul ator equally.

&) ITU-R developed interference criteria for NGSO F5S/GS0 BSS sharing:
@ No clear sky signal interruptions
@ No more than 10% degradation in unavailabllity performance,
aggregate of all NGSO FSS systems

¢ DIRECTV position
® Northpoint must meetinterference allowed from one NGSO FS$ system (2.86%)
© Adding Northpoint to band cannot push aggregate degradation above 10%
© Above limits apply everywhere in the service area

¢ It has been demonstrated that Northpoint does not meet these conditions
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How they are related:
C/1 Ratio, Signal Meter, and Degradation in Unavailability

Typical Signal Meter Change, counts
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Typical Antenna Gain Pattern
45cm Offset Fed Refiector

@ Canadian Data for ITU

@ This cut perpendicular
to feed arm

O Data available in 8 planes |
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Plane of Interest

DBS receive antenna
i picks up interference
DBS | from the terrestrial
Satellite . transmitter in the
Horizontal Plane

40 Terrestrial

Transmitter
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Horizontal Gain Characteristics
DBS Receive Antenna

Main
Lobe
[ 3
+10dBi
Horizontal
Gain
7\ Pattern
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Antenna Geometry Typical Horizontal Plane
Gain Pattern




Washington DC Interference Geometry

Northpoint Transmitter

DBS Antenna Horizon
Gain Pattern

\

“Ericsson Memorial® “‘-\
site \

X

To Echostar, 61.5°

Azl‘mlth Bearing of
108.2 from Transmitter |

Observations

Iwo Jima Site

Receptionfrom 101" W
Signal meter down 3 counts
Derived C/1=20dB
Unavallability degradation
=15.8%

To DIRECTV, 101°

AzI!nuth Bearing of
167.3 from Transmitter

Ericsson Memorial

Reception from 61.5° :
Signal meter down 8 counts |
Derived C/1 = 16.8dB
Unavallablity degradation
=84%




F2

NE] NPT-10A:~10% )/

Predicted vs Measured Impact of Interference

Reception from 61.5° W (Echostar)

DTV-9:¢3% )
NPT-3:¢3%

Washington DC

O DVT-4: 3% DIV-7:-84%

O DS Jov-e-13%] LT,

Site Name Measured
Number by
DIV-4 1 10Freeway/Construction Site - DWW
NPT-10A Same name NPT

VT-6 Ericsson Memorial (shoreline) DIV

DvY-7 Ericsson Memorial (pole fleld) DIV

DIV-8 Theodore Roosevelt island DIV

NPT-1A Same name NPT
k

DIV-9 Kennedy Center DIV

Npt-3 Same name NPT

Signal Meter
Change

0
-26
-3
-8

Calculated
C/1,dB

2
21

16

19

Estimated
Unavailability
Degradation

~10%
13%
8%




Predicted vs Measured Impact of Interference
Reception from 101°W (DIRECTV)

Site Name Measurement Signal Meter Calculated Estimated ¢
Number by Change (F ] Unavailable {
Degradation
DIV-2 two Jima ‘A’ DIV -2 22 %
DIvV=-3 110 Freeway/Raliroad bWV -1 25 % .
DIV-4 110 Freeway/ Construction Site DIV *1 — ——
NPT-10A Same name NPT +0.9 — — A
DIV-5 Iwo Jima 'B° Y -3 20 16%
NPT-7A Bt.Marshal and Marshall (median) NPT -5 18 0% ¥
Dv-8 Theodore Roasevelt Isiand DTy 0 — —
NPT-1A Same name K NPT -1.9 2 %
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Generalize: Protect Reception
from All DBS Slots

What do generalized interference zones look like?

Two methods of analysis were used:
Method 1

® Simple, flat earth propagation model and 1/(4 n R?) for losses;

® Protect all points on geostationary arc (above 10° elevation angle);

® Accountfor changes in DBS antenna horizon gain with elevation.
Method 2

® Sophisticated OH Loss propagation model;

® Protect (current) specific assignments on geostationary arc;

@ Simplified DBS antenna horizon gain.
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Development of Worst Case Template

Satellite to Ground
Antenna Longiltude
Difference

10°Minimum
Elevation
Angle

AN

Horizontal
Antenna .
_Gain




Development of Worst Case Template

Satellite to Ground
Antenna Longitude
Difference

10°Minimum
Elevation
Angle

Horizontal

Antenna |
Gain __ |
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Polar Plot Satellite Recelver Antenna Sensitivity
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61.6

Method 1
lntérference Zone
Calculation
Interference — Signal
Interference
Zone

_

Gain

+— South

Service Area of
Terrestrial Transmission
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(TabTe ot Contents |

Washington DC Interference Zone
(Generalized, all orbit slots)

Ericsson
Memorial

site
site

Iwo Jima ‘B’ ﬁ{
\bi ;

: Transmitter Admuth= 113"

O Inner zone = 10% degradation

Q Outer zone = 2.86% degradation

AZ. bem:lng
167.3
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‘Due South’ Interference Zone
(Generalized, all orbit slots)

Transmitter AzZimuth =180°
Q Inner zone = 10% degradation
Q Outer zone = 2.86% degradation
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Method 2: Use NSMA OHLOSS Progagation Model

Use simplified DBS antenna horizon gain
@ Always uses 40 degree elevation angle pattern
Protect discrete orbit slots

Northpoint Transmitter
' 108.2°

167.3°

Demonstration
Case
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interference Zones, Protect All Orbit Slots
USA Today Transmitter Site, 113° Transmitter Azimuth Angle
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Interference Zones, Protect All Orbit Slots
Vienna, VA Transmitter Site, 180° Transmitter Azimuth Angle

Transmitter

3




G2.4

‘1able af Contents ).

Interference From An Array Of Transmitters

@ Each NGSO-FSS System must stay
below yeliow over this entire area.

@ Northpeint clearty exceeds NGSO-FSS
sharing criteria over a considerable area.
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Conclusions

@ New York rain testing clearly demonstrated the effect of
interference on availability

® Harmful interference clearly seen at many sites in the
Washington demonstration
Interference levels were above those allowed for single and aggregate NGSO-FSS systems
despite Inadequate test protocol
® Observations supported existence of predicted interference
zones

Some observed levels of interference were higher than predicted
Observations support the generai ilze and shape of these zones

®Multiple interference zones in a metropolitan area created
by an array of Northpoint transmitters show a dramatic and
completely unacceptable impact to quality of service
delivered to DBS subscribers

® DIRECTV now knows how and where to look for harmful
interference sources. It is predictable.




Open Issues

®The Washington DC demonstration was not a typical installation

Transmission height was unrealistically high for a typical urban or suburban installation
The availability of a river and parkiand to act as a buffer zone cannot be characterized as typical
Further testing is needed to properly characterize the impact of a typical installation

@DIRECTV had no independent confirmation of various transmission
parameters during the demonstration

Power levels, actual transmit antenna pointing angle, beam tilt and measured beam shape

®Rain testing must be done in a scientific manner
Use of two receivers for a direct comparison of availability impact

Long term observations to investigate a range of rain fade conditions

Obtain observations in areas with measurable interference levels
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