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Jpc Rosetta Interference Analysis 
Background 

Purpose of this study is to determine potential interference scenarios with the new 
Rosetta trajectory 
Rosetta launch date: March 2,2004 
Rosetta mission end date: May 14,2014 
Rosetta trajectory used for analysis has launch date of Feb 26, 2004 
Rosetta mission has already been assigned Channel 19 both in S-band and X-band 
for uplink and downlink operations 
Rosetta has three Earth Fly-By’s -- potential interference with Rosetta uplink and the 
downlinks of missions using nearby channels 
Rosetta has a Mars Fly-By -- potential interference with Mars missions in nearby 
channels 
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Rosetta Interference Analysis 
Rosetta Telecom Parameters (X-Band) 

Rosetta 

HGA is used throughout the analysis. LGA can be used to reduce interference during Earth fly-by's. 3 



Jpc Rosetta Interference Analysis 
Rosetta Telecom Parameters (S-Band) 

Rosetta 

HGA is used throughout the analysis. LGA can be used to reduce interference during Earth fly-by’s. 
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Rosetta Interference Analysis 
Missions in Nearby Channels 

Nearby X-band Missions 
- Mars Global Surveyor (16), MGS, uplink and downlink, mission expected to end 

on Jan 3,2008 
- VenusExpress (17), VEX, uplink and downlink, mission expected to end on Aug 

19,2007 
- MarsExpress (18), MEX, uplink and downlink, mission expected to end on Aug 3, 

2008 
- Voyager4 (18), VGR-I , downlink only, mission expected to end on Sep 30, 2007 
- MGS (20) downlink only, mission expected to end on Jan 3, 2008 
- Kepler (21), KEP, uplink and downlink, mission expected to end on Sep 26, 201 1 

Nearby S-band Missions 
- VenusExpress (1 7) uplink and downlink,mission expected to end on Aug 19, 

2007 
- MarsExpress (18) uplink and downlink, mission expected to end on Aug 3, 2008 
- Voyager-I (18) uplink only, mission expected to end on Sep 30, 2007 
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Rosetta Interference Analysis 
Analysis Assumptions 

If the uplink interference power is above -158 dBm around the center 
frequency of the receiver, we consider this a potential uplink interference 
scenario. 
If the downlink telemetry signal-to-interference ratio (SIR) is below 20 dB, 
we consider this a potential downlink interference scenario. 
One uplink/downlink sample per day is used for interference analysis, 
assuming Earth is a point source/destination. (using the center of Earth 
instead of ground stations on the surface for analysis) 
The Rosetta initial near-Earth (right after launch) interference analysis has 
already been performed 
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llpc Rosetta X-Band Interference Analysis 
Downlink (Telemetry) SIR (Signal-to-Interference Ratio) betwe 

Rosetta and MGS (Channel 16) 
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llpc Rosetta X-Band Interference Analysis 
Total Uplink Power for Rosetta and MGS (Channel 16) 

Rosetta Mars Fly-By 
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Assuming the MGS mission is extended to the Jan 6,201 1. 
Min uplink frequency separation of 2.8 MHz corresponds to -23 dB of range tone suppression, 
assuming 3 dB carrier suppression 
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a" Rosetta X-Band Interference Analysis 
Angular separation between Rosetta and VenusExpress (Channe 
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llpc Rosetta X-Band Interference Analysis 
Downlink SIR between Rosetta and VenusExpress (Channel I 
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a" Rosetta X-Band Interference Analysis 
Total Uplink Power for Rosetta and VenusExpress (Channel 1 
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Assuming the VenusExpress mission is extended to Nov 30,2009. 
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lllpc Rosetta X-Band Interference Analysis 
Angular separation between Rosetta and Voyager4 (Channel 
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Jpc Rosetta X-Band Interference Analysis 
Downlink SIR between Rosetta and Voyager4 (Channel 18) 

Rosetta@l9{EARTH}-Voyager-l @I 8(EARTH(2)} D-Drlr (X-BAND) 
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lllpc Rosetta X-Band Interference Analysis 
Downlink SIR between Rosetta and MarsExpress (Channel 18 
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Rosetta X-Band Interference Analysis 
Total Uplink Power for Rosetta and MarsExpress (Channel1 8 
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a Rosetta X-Band Interference Analysis 
Downlink SIR between Rosetta and MGS (Channel 2 
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Jpc Rosetta X-Band Interference Analysis 
Angular separation between Rosetta and Kepler (Channel 21 
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JPL Rosetta X-Band Interference Analysis 
Downlink SIR between Rosetta and Kepler (Channel 21) 
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Jpc Rosetta X-Band Interference Analysis 
Total Uplink Power for Rosetta and Kepler (Channel 21) 

-20 

-40 

-60 

E m 
'0 

g -100 
a 
9 = -120 

-140 

-160 

-180 

Rosetta@l9(EAFtTH}-Kepler@21{EARTH(2)} U-Sighr & U-IntPwr (X-BAND) 

- 

- 

- 

1 

- 

- 

- 

- 

Rosetta Total Rx UIL Power 

Kepler Rx lntf Power from R o s b  

-2001 ' ' ' ' ' ' " ' ' ' ' ' ' ' ' ' ' ' ' ' 

2600 2800 3000 3200 3400 

2721.82 ET = 2007 JUN 15 0?:51:@.32O ET, day 

Rosetta Earth Fly-By 
c 

Rosetta-Kepler Conjunction 
21 



Rosetta Interference Analysis 
Potential X-Band Interference Scenarios 

Many potential interference scenarios. Most cases are for uplinks. Except with 
MEX during the Rosetta Mars Fly-by, the remaining downlink interference 
scenarios occur during Rosetta Earth Fly-By’s. 
Analysis performed assuming Rosetta uses HGA the whole time. If LGA is 
used during Earth fly-by’s, potential interference periods are either reduced or 
in some cases eliminated. 
If HGA is used by Rosetta during the whole mission, the potential interference 
periods are shown below: 
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Jpc Rosetta S-Band Interference Analysis 
Total Uplink Power for Rosetta and Voyager4 (Channel 18 
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a F L  Rosetta S-Band Interference Analysis 
Total Uplink Power for Rosetta and MarsExpress (Channel18 
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Similar results as X-Band. Many potential interference scenarios. Most cases are 
for uplinks. All downlink interference scenarios occur during Rosetta Earth Fly-By’s. 
Analysis performed assuming Rosetta uses HGA the whole time. If LGA is used 
during Earth fly-by’s, potential interference periods are either reduced or in some 
cases eliminated. 
If HGA is used by Rosetta during the whole mission, the potential interference 
periods are shown below: 

28 



Rosetta Interference Analysis -- Conclusion 
llpc 

Many interference scenarios because of the Earth and Mars fly-by’s and 
many Mars-Rosetta conjunctions 
One potential solution: since most missions in nearby channels use X-band 
channels, Rosetta can use S-Band during Earth and Mars fly-by’s and 
during other conjunctions to avoid mutual interference, but will need to 
coordinate with Voyager-I for uplinks sessions to avoid interference to 
Rosetta during Rosetta Earth fly-by’s, even if Rosetta uses LGA during the 
fly-by’s. 

29 



m
 

W
 

m
 

* * 
-

*
 

:
*

 
-

r
l

 
-

*
 

-
N

 
:

m
 

-
0

 
:

*
 

-
0

 
I

N
 

-
0

1
 

:
m

 

-
m

 
1

0
 

-
m

 
:

m
 

:
W

 
:

m
 

-
W

 
-

m
 

'\F 7 
0
 

I
O

 
m
 

r
c

"
 

0
 

l-
 
0
 

m
 
0
 

m
 
0
 

m 0 
0
 

rl 
r
l 

0
 

r
l 

r
l 

r
l 

r
l 

N
 

d
 




