
























































































































Attachment

GLOBALSTAR, L.P. AND GLOBALSTAR USA, L.L.C.
ENGINEERING ANALYSIS

(June 11, 2003)

Part I:  Analysis of Interference into Globalstar

1. Summary of Globalstar Analysis of Its Radio Link Failures

Globalstar has been conducting an intensive series of experiments aimed at understanding
our call performance in the Middle East, and in particular, trying to isolate the cause of the
increased Radio Link Failure (RLF) rate in the region served by the Riyadh gateway.  As stated
in Globalstar’s Letter of May 13, 2003, Globalstar has been experiencing unusually high rates of
Radio Link Failure in the Middle East, and its engineers were interested to note that Iridium, in
its May 8 Letter, also mentioned that Iridium has been experiencing interference “in a small
group of carriers in the upper end of Iridium’s operating band.”  Since then, Globalstar engineers
have re-examined the initial hypothesis that these localized failures were caused by external
interference.  If the same external interference were affecting Globalstar and Iridium, one would
expect it to cause failures at the upper end of the Globalstar band (and the lower end of the
Iridium band).  Instead, several channels at both ends of the Globalstar band are affected (and
Iridium states that it had problems in the upper end of its band).  One possibility is that there are
several interferers operating in different parts of the 1610-1626.5 MHz band; in fact, Globalstar
has observed some of these in its Channels 1 and 3.  In addition, Globalstar’s entire L-band
performance is affected by “power-robbing” in the Globalstar L-to-C satellite transponder that is
caused by the combined power of Globalstar traffic and external emitters (Iridium and other
unknown sources) falling in the 1610-1626.5 MHz band.  Further analysis of these issues is
being undertaken, with more remote monitoring equipment being incorporated into several of
Globalstar’s Middle East and European gateways.

2. Mechanism By Which Iridium Is Causing Harmful Interference To Globalstar

Between April 8 and April 11, Globalstar noticed that the Radio Link Failure (RLF) rate
in the region served by its Riyadh gateway increased from approximately 10 percent on average
to approximately 30 percent on average, and it has stayed in the 30 to 45 percent range since.
Initially, Globalstar engineers thought that the reason for this increased rate was some sort of
localized interference in the Middle East, and not attributable to Iridium, inasmuch as any
Iridium related effect should have started only after April 11 when Iridium received authority to
operate in channel 9.  At that time, Globalstar changed its frequency assignments in the Riyadh
gateway area to free up channel 9 for Iridium use, expecting that the RLF would improve.
However, this has not been the case.  Globalstar engineers then initiated a detailed analysis of
large amounts of data from several gateways in the Middle East (especially comparing
performance at other gateways around the world), as well as an analysis of large amounts of
satellite telemetry.  We now suspect that the increased RLF is, in fact, caused by Iridium’s use of



Channels 8 and 9.  Analysis to confirm this finding is ongoing.  The Iridium-induced degradation
even after Globalstar reassigned frequencies in the Riyadh gateway to avoid Channels 8 and 9 is
explained below.

The Globalstar return link signals go through the L-to-C transponder, with signals from
each L-band beam passing through the beam’s own L-to-C upconverter.  The signal from eight
of the sixteen L-band beams are translated into C-band feederlink frequencies on one
polarization, and the remaining eight L-band beams are similarly mapped to the other C-band
polarization.  The signals from all eight L-band beams corresponding to one polarization at C-
band pass through a common C-band solid state power amplifier (SSPA).  Thus, all the Iridium
signals in Channel 8 and Channel 9 in eight of these beams are passed through the same C-band
SSPA, along with the desired Globalstar signals from those beams in channels 1 through 9.
Globalstar has found that at peak hour in the Middle East (which coincides with Iridium’s peak
hours of 1600 Z to 1900 Z), the combined Globalstar and Iridium signals at L-band are driving
the C-band SSPAs into saturation, thereby reducing their ability to amplify the signals and
provide the desired end-to-end signal to noise ratio for Globalstar users.  This manifests itself as
a Radio Link Failure.  Figures 1 and 2 show typical periods of time when a satellite which is
serving Iraq (Basra and Baghdad in particular) experiences a peak C-band power level of 1.9 to 2
volts.  The interpretation of the peak value of 2 volts in the telemetry is that telemetry values of
1.7 volts and above correspond to saturation of the SSPA.  When Iridium is operating in its
licensed L-band, Globalstar engineers have managed to alleviate the saturation problem by
onboard filter settings that reject frequencies corresponding to Channels 10 through 13 (the
Iridium band); however, these filter settings do not allow Channels 8 and 9 to be rejected
because they are within Globalstar’s authorized band.  Again, these saturating peak loads in the
Middle East have been occurring after Iridium started using Channels 8 and 9.

To compile evidence that Iridium is causing these C-band power amplifier peaks,
Globalstar temporarily placed certain satellites in an even narrower band mode, designated “L3,”
which allows only Channels 1 through 6 to be passed through the satellite, but suppresses
Channels 7 through 9.  This is not the normal mode (which is designated “L2”), because
normally, Channels 7 through 9 are also carrying Globalstar traffic.  However, in order to adapt
to Iridium’s use of Channels 8 and 9, Globalstar assigned only Channel 7 to carry its traffic in
the Middle East region.  During this experiment, the traffic on Channel 7 was purposely reduced
to a negligible level.  Thus, the differences between the observed peak C-band power seen on a
satellite when it is in the narrower-band “L3” mode versus the C-band power levels seen in
normal “L2” mode are attributable to non-Globalstar sources of uplink power in Channels 7, 8
and 9.

As an example, Figure 3 shows the C-band power for a satellite in “L2” mode and one in
“L3” mode as they pass over Basra, Iraq, during the peak traffic hours of 1600 Z to 1900 Z.
Satellite 15, which is in the wider band mode “L2,” and which is amplifying signals and
interference in channels 1-9 clearly has much larger peaks as it passes over Basra than Satellite
1, which is in the narrower band mode “L3.”  Another example is given in Figure 4, which
shows the C-band satellite power for a Satellite 59 in mode “L2” and Satellite 38 in mode “L3”
as they pass over Basra during the peak traffic hours.  Again, Satellite 59 in the wider band mode
has much larger peaks than Satellite 38 in the narrower band mode.



These examples show that the effect of Iridium operations in Channels 8 and 9 is to drive
the Globalstar satellites’ C-band amplifiers into saturation, thereby reducing their capability to
amplify signals in all the return link frequencies at peak hour.  This has the direct effect of
increasing Radio Link Failure rates during peak hours over the Middle East.  The increased
Radio Link Failure rates after Iridium was authorized to operate are depicted in Figure 5, which
shows that the percentage of Radio Link Failures at the Riyadh gateway increased from before to
after April 11.  Also shown is the variation in weekly traffic in the Iraq region; this curve shows
that even though traffic, after increasing in the first part of the graph, dropped in the second half
of the graph, the RLF rate remains high.  These curves indicate that the C band saturation effect
started to occur as soon as Iridium began using Channel 9.

To get similar saturation effects with Globalstar-only signals would take a much higher
level of Globalstar traffic than the rest of the Globalstar system was designed to handle.  In other
words, similar power robbing by Globalstar-only signals cannot occur.

Iridium user terminals are licensed to operate at burst EIRP levels of up to 11.95 dBW or
15.66 watts (Call Sign E960132).  From the very strong Iridium signals that Globalstar engineers
have observed in channels 8 and 9, the EIRP from Iridium user terminals has indeed been
calculated in the range of 15.66 watts.  In the case of Globalstar, power control is used to keep
the power from each user down to the minimum need to close the link.  As a result, each
Globalstar user typically transmits only 100 to 200 milliwatts of EIRP on average.  Since each
Iridium user is on only 1/8th of the time, an Iridium user transmitting at 15.66 watts burst EIRP
would effectively rob the power that would otherwise have served between 15.66/8/.2 and
15.66/8/.1, i.e., between 9 and 19 Globalstar users.

3. Globalstar’s Proposal to Confirm Observations

Globalstar engineers are continuing to try to reduce the Radio Link Failure rate in the
Middle East to acceptable levels.  Because so many factors, including Globalstar traffic,
frequency assignments, external interference, Iridium traffic in Channels 8 and 9 (which appears
in-band to Globalstar’s satellites and subtracts satellite power in the L-to-C transponder), are
varying at the same time, it is challenging to test different hypotheses and to isolate the impact of
alternative system configurations.  It would be extremely useful to Globalstar to take
measurements when Iridium is not using Channels 8 and 9.  Globalstar’s call performance results
from this experiment will be reported to the Commission and Iridium.



Satellite over
Iraq

Figure 1:  Satellite C-band SSPA telemetry data showing peak of 2 volts as satellite beams
pass over Iraq.



Satellite over
Iraq

Figure 2:  Satellite C-band SSPA telemetry data showing peak of 1.94 volts as satellite
beams pass over Iraq.



Figure 3:  C-band SSPA output for two satellites; satellite 15 is in the wider band mode
‘L2’, and passes over Basra from 17:25:30 to 17:47:31 Z; satellite 1 is in the narrower-band
mode ‘L3’ and passes over Basra from 18:20:00 to 18:39:24 Z.
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Figure 4:  C-band SSPA output for two satellites; satellite 59 is in the wider band mode
‘L2’, and passes over Basra from 18:45:05 to 19:07:41 Z; satellite 38 is in the narrower-
band mode ‘L3’ and passes over Basra from 18:53:45 to 19:14:06 Z.
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Figure 5:  Weekly Minutes of Use (MOU) in Iraq as a percentage of the highest weekly
traffic seen, and Radio Link Failure (RLF) rates for Globalstar system while serving Iraq.

0.00%

20.00%

40.00%

60.00%

80.00%

100.00%

120.00%
3/

10
/0

3

3/
17

/0
3

3/
24

/0
3

3/
31

/0
3

4/
7/

03

4/
14

/0
3

4/
21

/0
3

4/
28

/0
3

5/
5/

03

5/
12

/0
3

5/
19

/0
3

5/
26

/0
3

Iraq MOU

Iraq RLF



Part II:  Response to Specific Claims in Iridium’s May 8 Letter

1. Overview Of  Part II

In its May 8 Letter, Iridium offers data to show that it is handicapped by a lack of
spectrum.  In fact, all the points that Iridium makes are broad generalizations that do not prove
that it needs additional spectrum to accommodate its subscribers at an acceptable level of service
quality.  This Part II shows that Iridium’s alleged need for Channels 8 and 9 arises from an
inefficient use of spectrum that should not be rewarded.  Allocating its frequencies in an
inefficient manner and then providing call success rate data, as Iridium has done in its May 8
Letter, simply demonstrates that its quality of service is better when its users are spread across
more spectrum.  Every wireless licensee in the World could make such a showing no matter how
much spectrum it held.

Section 2, below, points out several discrepancies between Iridium’s analysis and data to
demonstrate that Iridium did not need access to Channel 8 or 9 in order to serve its Middle East
traffic, and that some factors other than spectrum availability are limiting its ability to serve users
in the Middle East.

2. Iridium’s Data and Analysis Contain Several Discrepancies

Iridium, in its May 8 Letter, makes several statements that are either inconsistent or
incompatible with the data presented in Attachments 1 through 4 of that Letter.

a. Attachment 1 to the May 8 Letter shows the total Middle East calls remaining
almost unchanged (or even dropping slightly) around April 26, while Attachment 2 shows the
traffic supported on Channels 8 and 9 going from about 35,000 call-minutes to 65,000 call-
minutes just with the addition of Channel 8 on April 26.  This large jump, which is not reflected
in any increase in the total number of calls in Attachment 1, is more likely due to a change in the
pattern of frequency allocations than due to increased traffic.  Further the supposed traffic jump
on April 26 is not reflected in the top curve in Attachment 4 to the May 8 Letter, which shows
the “Max. connections on SV” staying relatively unchanged after the addition of Channel 8.  We
further note that the curve did not even increase on April 11 with the addition of Channel 9
because the traffic ramp-up had already occurred before April 11.  Attachment 4 shows that the
maximum number of calls per satellite did not increase as Iridium’s spectrum increased by
approximately fifty percent.  Since most of Iraq is covered with only one Iridium satellite more
than sixty percent of the time, if the maximum connections on a satellite did not increase with the
inclusion of Channel 8, it is not clear how capacity went up as shown in Attachment 2.
Attachments 1 and 4 together actually support the position that the addition of Channels 8 and 9
did not increase the total number of calls per satellite or SV, but merely allowed Iridium to
spread its users out over a wider frequency band, just because it could.  Other factors such as
satellite power, or satellite-to-satellite cross-link capacity limitations or other network
limitations, rather than the spectrum allocation, must be the true limiting factor(s) on Iridium’s
capacity.

Referring again to the topmost curve in Attachment 4 to the May 8 Letter, the maximum
number of connections on an SV is around 360, even before and after the addition of channels 8



and 9.  This number is only 9.4% of the maximum number of L-band uplink channels per
satellite of 3,840 which was given in Table R-1 of Iridium’s Minor Amendment filed with the
FCC in the Big LEO Proceeding.  This Minor Amendment formed the basis of Iridium’s capacity
estimates in the Negotiated Rulemaking (NRM) in CC Docket No. 92-166.  Note that this 9.4%
is quite close to Globalstar’s May 1 estimates of Iridium’s capacity utilization.

b. On page 3 of the May 8 Letter, Iridium asserts that Globalstar’s estimate of
Iridium’s spectrum utilization contains numerous flaws.  Iridium then makes sweeping
statements about dense and distributed traffic, which actually seem to agree with Globalstar’s
observations.  Iridium first states that “more widely distributed traffic optimizes the frequency
reuse potential of the Iridium system,” that “the Iridium traffic emanating out of the Middle East
region has remained extremely ‘dense’ geographically,” and that Globalstar’s estimates fail to
take into consideration this dense traffic.  In these statements, Iridium tries to create the
impression that the traffic density is much smaller than a satellite footprint so that optimal
frequency reuse cannot be achieved.  In a second statement, Iridium says that “at any given
moment, channels 8 and 9 are actually being distributed throughout the satellite footprint
covering the Middle East and surrounding regions.”  Here, Iridium says that the frequencies are
being reused throughout the satellite footprint.

Both statements cannot be true.  The first statements imply that the reason for Iridium’s
inability to reuse its assigned frequencies efficiently is the “dense” nature of the call traffic, and
so it needs more spectrum for Middle East traffic.  The second statement that “at any given
moment, channels 8 and 9 are actually being distributed throughout the satellite footprint
covering the Middle East and surrounding regions,” is an admission that Iridium is not using
Channels 8 and 9 efficiently to solve its localized traffic problems in the Middle East.  Moreover,
Iridium’s apparent inability to handle dense traffic explains why Globalstar’s studies are not
recording as many Iridium carriers as would be expected based on Iridium’s channel capacity
suggested during the NRM.

c. On page 8 of the May 8 Letter, Iridium says that “it is these intra-system channel
reuse degradations that have been dramatically improved (but not eliminated) by the additional
STA spectrum.”  However, performance degradation can be caused by self-interference arising
from intra-system channel reuse because the sidelobes of the nearby beams that are using the
same frequency appear as self-interference.  The effect is indistinguishable from external
interference.  The degradation can also be due to satellite power limitations, or an increase in
traffic, both of which lead to a reduction in observed carrier-to-interference ratio or C/I. It is
extremely difficult to separate the effects of all these factors.  Iridium does not demonstrate how
its engineers determined whether the interference contributing to the observed C/I is self-
interference or external interference in a region which they acknowledge is rich in RF
interference.

d. Finally, Iridium does not accept Globalstar’s previous assertion on page 6 that an
independent consultant measured Iridium’s call drop rate to be 18.4 percent in the summer of
2002 (as opposed to its claimed 1%).  Iridium states on the next page 7 that its real world call
drop rate is 10% across four regions.  Note that 10% is closer to the consultant’s measured real-
world call drop rates than the 1 % which Iridium claims is its world-wide call drop rate.





 
14 July 2003 
 
 
Regional Manager 
Australian Communications Authority 
GPO Box 5295 
Sydney  NSW  2001 
 
 
Dear Sir/Madam, 
 
 
Localstar Holdings Pty Limited – Unauthorised Operation of Iridium in 
Localstar Holding’s Licenced Spectrum 
 
Localstar Holdings Pty Limited (Localstar) holds an Australia wide space receive 
Apparatus Licence, licence number 1137161.  The Apparatus Licence is valid to 
11 Nov 2003, and it is Localstar’s intention to renew this licence on an ongoing 
basis. 
 

The frequencies (GHz) assigned to Localstar under this Apparatus Licence 
are: 
 
ASSIGNED  LOWER  UPPER 
1.6155930  1.6100000  1.6211850 

 
Localstar has discovered interfering signals in the upper part of its band, and in 
investigating these interfering signals sought the assistance of Globalstar LP (GLP), 
the operator of the GlobalstarTM constellation of low earth orbit satellites. 
 
The interfering signals are affecting GlobalstarTM Channel 9, which has frequencies 
set at: 
 

CENTRE  LOWER  UPPER 
1.620570  1.6199550  1.6211850 

 
The characteristics of the interfering signals are that they: 
 

• are 30-40kHz in bandwidth; 
• are 10 – 20dB above the noise floor; 
• are centred on GlobalstarTM Channel 9 frequency; and 
• have been located at each of Localstar’s gateway facilities at Dubbo, NSW, Mt 

Isa QLD, and Meekatharra WA. 
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Please see Attachment 1 for a plot of the interfering signals recently taken from 
Localstar’s Dubbo Gateway facility. 
 
Whilst Localstar has done everything it can rearrange its operations so as to limit any 
impact on its Australian customer base, the interfering signals are likely to cause 
increased radio link failures for customers on the GlobalstarTM network in Australia if 
they are allowed to continue. 
 
GLP has advised Localstar that the source of these interfering signals is Iridium 
operating in Localstar’s assigned frequency band, in particular in GlobalstarTM 
Channel 9. 
 
We are aware that in Australia, Iridium Australia LLC has been granted an Australia 
wide space Apparatus Licence, licence number 1225833.  This licence is valid until 18 
March 2007.  
 

The frequencies (GHz) assigned to Iridium Australia LLC are: 
 
ASSIGNED  LOWER  UPPER  
1.6239250  1.6213500  1.6265000 

 
Consequently, Iridium Australia LLC is not licenced in Australia for transmissions in 
GlobalstarTM Channel 9, and Iridium is interfering with Localstar’s operations within 
its licenced spectrum.  Would you please investigate this issue, and take action to 
stop Iridium operating in breach of the conditions of its Apparatus Licence. 
 
Should you wish to discuss this matter further, I can be contacted on 0414 207 050 
or by email to robert.sakker@globalstar.com.au. 
 
Yours sincerely 
Localstar Holdings Pty Limited  ABN 85 102 274 322 
 
 
 
 
 
Robert Sakker 
Executive Director 
 
 
CC  William F Adler 
  Vice President, Legal and Regulatory Affairs 

Globalstar LP 
 
 

Attach 
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Attachment 1 
 

 
 
 
Test Setup Details: 
 

• Tests were performed at Dubbo Gateway at 12:00 pm, Tuesday 8th July 
2003 (Local Time).  

• A spectrum analyzer was connected to the C-band downlink at centre 
frequency 2.151790 GHz which corresponds to Globalstar Channel 9 L-
band uplink at centred at 1.620570 GHz. 
(NB:  as Globalstar satellites act as repeaters, signals received on the L-
band uplink will be re-transmitted on the C-band downlink regardless of 
modulation type). 

• DUB2 antenna was used, as at the time it had the most satellite passes. 
• The spectrum analyser was set to display max hold, over approx 10 min 

period.  
• Beams 14 & 9 were displayed only - markers were placed on all detected 

carriers. 
• Spec Analyser settings were: 60mS sweep rate, 10dB/Div Vertical, 2MHz 

Horizontal Span, 10dB Attn, Centre Freq = 2.151790GHz (corresponds to 
Globalstar Channel 9)  


















