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1. TEST PURPOSE

RPT-05400-IR
Rev 0-1

The purpose of the test was to characterize the On-Orbit Iridium performance of the

2J6026M Iridium Antenna. The Iridium Technical Support Center (TSC) received one antenna
for testing purposes. The antenna was tested with a 9522B. A baseline test was performed in
parallel using an Iridium approved Aero Fixed Mast Antenna. The performance characterization
tests are shown in the following table.

Performance Characterized

Configuration

Duration

Voice 180 Second ISU-PSTN Voice Calls 3 Days
Data FTP 50k Uploads 4 Days
Downlink Margin Dialup 50K Uploads 24 Continuous Hours of FTP
Uploads
Power Control ISU-PSTN Voice Calls 24 Continuous I:;ﬁsrs of 180 second

5
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2. TEST CONFIGURATION

There are multiple lab configurations available for testing at the TSC. Below are a picture of the
2J6026M antenna and a brief description of the equipment used for testing it.

Picture 2-1: 2J6026M Antenna

2.1 Test Equipment — Voice and Data

Test Equipment List - UUT
Antenna: 2J6026M
Phone Type: 9522B
IMEI: 300025010703540
SW Version: ST10001
Test station: 106
Antenna Drop:45
Total Cable Loss: -1.8 dB
Table 2.1-1: 2J6026M Antenna Lab Equipment

Test Equipment List - Baseline
Antenna: AT1621-142W-TNCF-000-00-00-NM
Phone Type: 9522B
IMEI: 300025010509820
SW Version: ST10001
Test station:104
Antenna Drop: 18
Total Cable Loss: -1.8 dB
Table 2.1-2: Aero Baseline Lab Equipment
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2J6026M AntennaTest Report

2.2 General Test Configurations

The antenna was mounted on a standard antenna stand connected to the rooftop antenna array at
the TSC. A low loss cable routes from the antenna to the lab. Within the lab the cable connects to
an LBT. The LBT then interfaces to the auto-dialer. The autodialer produces metrics and logs
which are used for analysis. Figure 2.2-1 is a diagram of the test configuration.

Standard Iridium Performance Analysis Configuration
Analysis Auto Dialer Iridium Iridium ridium
Metrics Assembly Handset Antenna Network
(baseline)
2J6026M Performance Analysis Configuration
PTTTTTTTTTTTTTY
- i i
Analysis Auto Dialer Iridium [ 2J6026M ' -
) 1 ] Iridium
Metrics Assembly Handset : Antenna : Network
i i
1 1
e e e e e e e e e e e e e 1

Figure 2.2-1: Test Configuration
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3. DESCRIPTION OF TESTING
3.1 Voice Mode Testing and Power Control

Voice Mode call performance testing involves making consecutive voice mode calls to the IST
Gateway (i.e. ISU-PSTN). These calls are 180 seconds and they accentuate the performance of
the call setup and call drop rates. These calls are terminated (answered) by the Digital Answering
System (DAS) in the Ericsson Switch at the IST Gateway. The auto-dialer is configured to log
binary data and write a statistics file that is used for analysis. The time between successive calls
is 20 seconds.

For the purposes of this test, the voice mode is used to gather telephony performance and
additionally power control information. During the voice testing, the auto-dialers record the
binary logfile information from the LBTSs. This data contains the raw SV-ISU power control
values throughout the test. This data is post processed to determine the power control efficiency.
The data is compared to baseline data to determine if the antenna under test produced a nominal
profile as compared to the standard lab performance monitoring antenna during the same time
frame. The voice mode configuration is shown in the following figure.

Antenna

DPL Interface

Autodialer

External
Power Supply

Figure 3.1-1: Voice Dialer Test Configuration
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3.2 50K Put File Transfer Protocol Testing

Data Mode testing involves making consecutive data calls to an FTP server at TSC. Each call
attempts to transfer a 50K file via the FTP process. Successes are logged if the connection is
made and the file is transferred. The data mode configuration is shown in the following figure.

Antenna

DPL Interface

Autodialer

AT Command
Interface
External

Power Supply

Figure 3.2-1: Data Dialer Test Configuration

3.3 SV-ISU Link Margin

During the data testing, the auto-dialers record the binary logfile information from the LBT. This
data contains the raw SV-ISU power measurement values throughout the test. This data is post
processed to determine the SV-ISU link margin. The data is compared to baseline data to show
its performance relative to the Aero Baseline Antenna.

9
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4. TEST RESULTS

The following sections detail each of the tests performed and the resulting data from those tests.
Baseline dialer data gathered during the same time frame using the Aero Baseline antenna is
included for each test.

4.1 Voice Mode Call Performance Testing
The test consisted of 180 second calls being made to the IST Gateway. Table 4.1-1 contains the
performance results for the antenna for the test duration.

Call Avg Avg
180 Second 12P Call Setup Call Drop Channel Access Avg Access Setup
Voice Calls Attempts Rate Rate A55|g_nment Rate Time Time
Time
2J6026M Antenna 1112 97.39% 1.66% 4.69 97.57% 6.83 9.39
Aero Baseline 1112 | 98.47% | 1.55% 4.64 98.56% 6.84 9.62
Antenna . 0 . 0 . . 0 . .
Table 4.1-1: 2J6026M Antenna 180 second 12P Voice Test Results
2J6026M Antenna vs. Aero Baseline Antenna
ISU-SV Elevation Angle
180 second I2P
(Data Collection Date, June 13 - 16, 2014)
50%
45% +—43.:08% 5 .
v e f4Z.09% m Aero Baseline
40% - Antenna
E 26.06% 37.32%
= 35% -
é’" 30% - 02J6026M Antenna
o
S 25% -
B
§ 20% A
E 15% - 13.67%12.86%
10% - 6.74% 7-10%
50,(0 _ T
0% T T .
0-18deg 18- 37 deg 37-64 deg 64 - 90 deg

Figure 4.1-1: 2J6026M Antenna, Percentage of Time, 180 sec 12P
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Setup Rate

100.0%
99.0%
98.0%
97.0%
96.0%
95.0%
94.0%
93.0%
92.0%
91.0%
90.0%

2J6026M Antenna vs. Aero Baseline Antenna
Call Setup Rate vs Elevation Angle
180 second I2P
(Data Collection Date, June 13 - 16, 2014)

0,
98.96% 99.00% 100,000
98.%%
93.55% SN

\9.6.00%
96.50

Number of Call Attem pts
0-18Deg ||18-37Deq | 37- 64 Ded | 64 - 90 Deg
2J6026M Aptenna 468 415 143 79
Aero Baselind Antenna 479 401 152 75
| |
0-18deg 18- 37 deg 37-64 deg 64 - 90 deg

SV-ISU Elevation Angle

—— Aero Baseline Antenna —0—2J6026M Antenna

Figure 4.1-2: 2J6026M Antenna, Call Setup Rate vs. Elevation Angle
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4.2 Data Mode Performance Testing
Data was collected for one day from data calls performing 50k FTP upload transfers.
Call Call SUCEZTISM Successful Successful Average
FTP 50K Upload Connect Transfer Transfer Throughput
Attempts Connect
Count R Count Rate (Kb/sec)
ate
2J6026M Antenna 701 650 94.01% 641 91.44% 2.44
Aero Baseline Antenna 736 701 95.24% 682 92.66% 2.65

Table 4.2-1: 2J6026M Antenna, Dialup 50k FTP Upload Testing

4.2.1 Downlink Margin Using Analysis Type One
The binary logfile data generated by the LBT during the data calls was used to determine the
overall link margin available using the 2J6026M Antenna. Twenty-four hours of binary logdata
was processed to determine the average downlink margin. The results of the test analysis are

shown in figures 4.2.1-1 and 4.2.1-2.

30

2J6026M Antenna SQE

[Average SQE 14.02856]

+SQE

LBF

Figure 4.2.1-1: 2J6026M Antenna, Downlink Margin
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30

Aero Baseline Antenna SQE

[Average SQE 15.02781]

+SQE

LBF

Figure 4.2.1-2: Aero Baseline Antenna, Downlink Margin

4.2.2 Downlink Margin Using Analysis Type Two

Figures 4.2.2-1 and 4.2.2-2 depict the link margin on a per beam basis, evaluating only the traffic
channel and does not include values that are 0 db or less.

25

20

15

10

216026M Antenna, Link Margin Per Beam
Avg 16.00

1 3 5 7 9 111315171921 232527293133 35373941434547

Figure 4.2.2-1: 2J6026M Antenna, per Beam Downlink Margin

13
IRIDIUM SATELLITE PROPRIETARY




2J6026M AntennaTest Report RPT-05400-1R

Rev 0-1
Aero Baseline Antenna, Link Margin Per Beam

)5 Avg 17.75
20
15
10

5

0

1 3 5 7 9 1113151719 2123252729 31333537394143 4547

Figure 4.2.2-2: Aero Baseline Antenna, per Beam Downlink Margin
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4.3 Power Control Efficiency

The binary logfile data generated by the LBT during 180 sec I12P voice calls was used to
determine the SV-ISU power control efficiency. Twenty-four hours of data was processed to
determine the efficiency of the power control system.

4.3.1 Power Control Capacity Factor

The results are presented in terms of Capacity Factor (Figure 4.3.1-1), which is a ratio of voice
call power to full power. Capacity Factor is calculated by determining the amount of time spent
at various power levels during uplink and downlink.

Capacity Factor
Ratio of Voice Calls to One Full Power (Data) Call

5.00

4.50

4.00 3.83
3.42

3.50

3.00

2.62

250 233 O2J6026M

Antenna

2.00

B Aero
Antenna

1.50

1.00

0.50

0.00

Uplink Downlink
Figure 4.3.1-1: 2J6026M Antenna, Capacity Factor during 180 second 12P Voice calls
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Another view of the percentage of time spent at each back-off power level is depicted in figures
4.3.1-2 and 4.3.1-3. The graph shows how the antennas cause the SV to spend time at different
power levels.

BACK-OFF POWER % OF TIME DURING DOWNLINK
(June 15, 2014 0000z-2359z)

100.00%

90.00% # of Frames

) 2J6026M Antenna 203268 o
Aero Antenna 208008 80.59%

80.00%

70.00%

60.00% 5503

o2J6026M
50.00% Antenna
EAero
40.00% Antenna
30.00%
19.81%
20.00%
4.38% 8.05% 11.46%
o (] . (]
0.00% . L . -
0dB -2dB -4dB -6dB -8dB

Figure 4.3.1-2: 2J6026M Antenna, Downlink, Back Off Power Percentage of Time
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BACK-OFF POWER % OF TIME DURING UPLINK
(June 15, 2014 0000z-2359z)

100.00%

90 000/6 # of Frames

' 2J6026M Antenna 209072

80.00% Aero Antenna 211245 27 990/

70.00%

60.00%

50.00% 46 84 O2J6026M

Antenna
mAero

40.00% Antenna

30.00% >4 31%

20.00% 15.07% Py

(1]
0 B6.67% 9.68% . )
10.00% l ''' 1 '' 77%, 1_95% 3.99%
0.00% T T - T
0dB -2dB -4dB -6dB -8dB

Figure 4.3.1-3: 2J6026M Antenna, Uplink, Back Off Power Percentage of Time
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4.3.2 Power Control Link Quality Index and Power Control

Figures 4.3.2-1 through 4.3.2-4 show Link Quality Index and the Power control settings, for both
uplink and downlink for voice calls.

2)6026M Antenna Pwr Ctrl

200000

180000

160000

153124153508

140000

120000

111851

100000 97923 mDLLQI/Pwr Ctrl

W ULLQl/Pwr Ctrl
80000

60000

40000

20000

0_

Laie Lall Lalz Lal3 PWRO PWR-2 PWR-4 PWR-6 PWR-8

Figure 4.3.2-1: 2J6026M Antenna, LQI and Power Control 180 Sec 12P
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Aero Baseline Antenna Pwr Ctrl

200000
190257130124

180000

167633

160000

140000

120000

100000 m DLLQI/Pwr Ctrl

W ULLQl/Pwr Ctrl
80000

60000

40000

5853 8422
0001 5531622%&12

1475
688 456791
0 . .
LQI0 LQI1 LQl2 LQI3 PWRO PWR-2 PWR-4 PWR-6 PWR-8

Figure 4.3.2-2: Aero Baseline Antenna LQI and Power Control 180 Sec 12P
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216026M Antenna DTOA/DFOA
140000
120000
107711109017
100000
80000
60000
mDTOA
W DFOA
40000
20000
9919
g9, 395 3581
0 33 |41 25I 42| .92I
2 2 5 o S o o 3 o
& \/QQ e & W 4 o P S \'0 '\9\)"
TN 0 o o S S S
RS SO AR N SO N SR SR S
IO A I S S P SIS
Y @¥ 0O oV 52 o) oV 007 gV S B QY
yb‘Cb > » v » ’ x xY ;1’ X% * xb“:b.
7

Figure 4.3.2-3: 2J6026M Antenna, DTOA/DFOA, 180 Sec I12P
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Aero Baseline Antenna DTOA/DFOA
140000
120000 114993
100000
80000
60000
mDTOA
= DFOA
40000
20000
9502
3271 197
0 6 75 |3931|322 72| 75540% 140|5312¥l429_}|’
5 5 5 o o o o © 5 3 &
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Figure 4.3.2-4: Aero Baseline Antenna, DTOA/DFOA, 180 Sec 12P
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5. TEST SUMMARY
5.1 Voice Calls

The 2J6026M Antenna voice call setup success rate is 1.08% lower and the call drop rate is
0.11% higher compared to the Aero Baseline Antenna as depicted in Table 4.1-1. Power Control
efficiency is shown in Figure 4.3.1-1. The 2J6026M Antenna supports 2.62 voice calls on the
downlink and the Aero Baseline Antenna supports 3.83 voice calls on the downlink per full
power Traffic Channel. This means that the 2J6026M antenna requires 32% more power on the
SV downlink on average than the Aero Baseline antenna.

5.2 50K FTP Upload

The 2J6026M Antenna data call connect success rate is 1.23% lower compared to the Aero
Baseline Antenna. The 2J6026M Antenna successful data transfer rate is 1.22% lower than the
Aero Baseline Antenna as depicted in Table 4.2-1. . The 2J6026M Antenna average throughput
is 2.44 Kb/sec compared to 2.65 Kb/sec for the Aero Baseline Antenna, as shown in Table 4.2-1.

5.2.1 Downlink Margin

Type 1 analysis:
The 2J6026M Antenna link margin is 1.01 db less than the Aero Baseline Antenna as depicted
in section 4.2.1.

Type 2 analysis:
The 2J6026M Antenna link margin is 1.75 db less than the Aero Baseline Antenna as depicted
in section 4.2.2. The difference between the highest beam power and the lowest beam power
for the 2J6026M antenna is 9.05 db while the difference between high and low beam power
for the baseline antenna is 4.40 dB.
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