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                                                                A.3.2 What happened in run 7?

                                
                    August 24 was a good day in contrast to August 27 – figure A.15 shows a sudden drop in 
 throughput in run 7. The figures A.16 and A.17 present the quantile plots for these two days and 
 mark the duration where the August 27 run 7 was executed. Points near zero indicate high 
 HO-rates. We expect that an SV handover gives longer blocking periods than a beam handover. It is 
 difficult to make any conclusions from figure A.17, but figure A.16 indicates that the August 27 
 run 7 occurred in a time interval with a higher SV HO-rate. 


Figure A.18 presents a time domain plot for the SV/beam HO events for run 7. Note the dark 
blue dot at the August 27 plot which indicates many SV HO events in a short time period. The 
much higher SV HO rate August 27 is also illustrated by figure A.20. From the figures A.21 and 
A.22, we see that many packets are lost in the time period with many handovers.  


test  period
 12743 to 14903


Figure A.16 Measured SV HO statistics August 24 and 27. Each point encompasses 5 minutes of 
samples. A missing point indicates that a HO-event did not occur. 


test  period
 12743 to 14903


Figure A.17 Measured beam HO statistics August 24 and 27. Each point encompasses 5 
minutes of samples. A missing point indicates that a HO-event did not occur. 


run 7


1680 to 1800


t0 = test start


note:


dark
 blue


Figure A.18 SV and beam change events August 24 and 27 from T03:32:23. A missing point 
indicates that a HO-event did not occur. 


run 7


1680 to 1800


t0 = test start


Figure A.19 Beam HO rates August 24 and 27 from T03:32:23. Point size 120 sec. 


run 7


1680 to 1800


t0 = test start


WARNING: different scale


Figure A.20 SV HO rates August 24 and 27 from T03:32:23. Point size 120 sec. 


Figure A.21 Consecutive packet loss count as time-series in run 7. 


Figure A.22 Packet events in the time domain in run 7. 


Figure A.23 HO events in the time domain. 


A.4  August 28 


Finding: The Iridium service has good performance with stable capacity. 


A.4.1  UDP performance plots 


Test started:  2019-08-28T03:32:23   GPS: Lat:82.676 Long:35.679 
 Test ended:  2019-08-28T04:08:23   GPS: Lat:82.738 Long:35.209 
 run number     Rx window [sec]     # samples       


Stream 1->2 (0102101) loss rate [%]: {2.84,0.85,0.87,1.07,1.87,1.60,4.41,5.50,3.41,8.18} 


Stream 2->1 (0201101) loss rate [%]: {0.02,0.06,0.03,0.02,0.08,0.01,0.06,0.06,0.05,7.59} 


Space Vehicle handover observation period [sec]: 2160 
 No of events: 6 


HO rate [events/minutes]: 0.17 
 Avg time between ho [sec]: 323.11 
 Shortest time between ho [sec]: 7.92 
 Longest time between ho [sec]: 542.48 
 RSSI avg: -107, min: -113, max: -105 


Beam handover observation period [sec]: 2160 
 No of events: 24 


HO rate [events/minutes]: 0.67 
Avg time between ho [sec]: 94.77 
Shortest time between ho [sec]: 7.92 
Longest time between ho [sec]: 281.12 
RSSI avg: -104, min: -106, max: -102 


Delay [sec]


Figure A.24 Throughput and delay performance August 28. 


A.5  August 30 


Finding: The Iridium service has good performance with stable capacity. 


A.5.1  UDP performance plots 


Test started:  2019-08-30T03:32:23  GPS: Lat:83.715 Long:26.858 
 Test ended:  2019-08-30T04:08:23  GPS: Lat:83.740 Long:27.064 
 run number     Rx window [sec]     # samples       


Stream 1->2 (0102101) loss rate [%]: {10.63,1.23,0.96,1.32,2.42,11.38,2.20,10.64,2.83,14.67} 


Stream 2->1 (0201101) loss rate [%]: {2.81,0.00,0.00,0.20,0.00,2.89,0.00,0.00,1.19,14.01} 


Space Vehicle handover observation period [sec]: 2160 
 No of events: 7 


HO rate [events/minutes]: 0.19 
 Avg time between ho [sec]: 185.12 
 Shortest time between ho [sec]: 12.87 
 Longest time between ho [sec]: 549.41 
 RSSI avg: -106, min: -113, max: -102 


Beam handover observation period [sec]: 2160 
 No of events: 32 


HO rate [events/minutes]: 0.89 
Avg time between ho [sec]: 63.58 
Shortest time between ho [sec]: 5.94 
Longest time between ho [sec]: 283.12 
RSSI avg: -107, min: -115, max: -101 


Delay [sec]


Figure A.25 Throughput and delay performance August 30. 


A.6  August 31 


Finding: The throughput reached 350 kbps but the packet loss rate is too high. 


A.6.1  UDP performance plots 


Test started:  2019-08-31T03:32:23  GPS: Lat:84.006 Long:28.575 
 Test ended:  2019-08-31T04:08:23  GPS: Lat:84.007 Long:28.547 
 run number     Rx window [sec]     # samples       


Stream 1->2 (0102101) loss rate [%]: {1.18,1.07,1.18,1.49,2.38,1.54,2.02,8.83,12.22,15.12} 


Stream 2->1 (0201101) loss rate [%]: {0.02,0.03,0.03,0.00,0.02,0.06,0.04,0.03,0.02,6.12} 


Space Vehicle handover observation period [sec]: 2160 
 No of events: 8 


HO rate [events/minutes]: 0.22 
 Avg time between ho [sec]: 241.54 
 Shortest time between ho [sec]: 14.85 
 Longest time between ho [sec]: 554.36 
 RSSI avg: -108, min: -116, max: -106 


Beam handover observation period [sec]: 2160 
 No of events: 29 


HO rate [events/minutes]: 0.81 
Avg time between ho [sec]: 77.85 
Shortest time between ho [sec]: 13.86 
Longest time between ho [sec]: 280.15 
RSSI avg: -104, min: -110, max: -99 


Delay [sec]


Figure A.26 Throughput and delay performance August 31. 


A.7  September 1 


Finding: The Iridium service has good performance with stable capacity. 


A.7.1  UDP performance plots 


Test started:  2019-09-01T03:32:23  GPS: Lat:84.022 Long:28.221 
 Test ended:  2019-09-01T04:08:23  GPS: Lat:84.022 Long:28.213 
 run number     Rx window [sec]     # samples       


Stream 1->2 (0102101) loss rate [%]: {1.38,0.97,1.29,1.15,1.49,1.83,1.91,2.14,3.33,9.41} 


Stream 2->1 (0201101) loss rate [%]: {0.00,0.05,0.06,0.00,0.03,0.05,0.02,0.06,0.03,10.45} 


Space Vehicle handover observation period [sec]: 2160 
 No of events: 4 


HO rate [events/minutes]: 0.11 
 Avg time between ho [sec]: 541.16 
 Shortest time between ho [sec]: 509.81 
 Longest time between ho [sec]: 559.31 
 RSSI avg: -104, min: -106, max: -104 


Beam handover observation period [sec]: 2160 
 No of events: 28 


HO rate [events/minutes]: 0.78 
Avg time between ho [sec]: 82.75 
Shortest time between ho [sec]: 19.80 
Longest time between ho [sec]: 295.99 
RSSI avg: -104, min: -108, max: -102 


Delay [sec]


Figure A.27 Throughput and delay performance September 1. 


A.8  September 3 


Finding: The throughput reached 350 kbps but the packet loss rate is too high. 


A.8.1  UDP performance plots 


Test started:   2019-09-03T03:32:23  GPS: Lat:82.501 Long:24.109 
 Test ended:  2019-09-03T04:08:23  GPS: Lat:82.499 Long:24.111 
 run number     Rx window [sec]     # samples       


Stream 1->2 (0102101) loss rate [%]: {3.36,0.93,1.31,1.31,2.41,1.44,2.70,5.59,9.48,18.12} 


Stream 2->1 (0201101) loss rate [%]: {0.03,0.02,0.00,0.09,0.03,0.01,0.02,0.01,0.06,10.70} 


Space Vehicle handover observation period [sec]: 2160 
 No of events: 4 


HO rate [events/minutes]: 0.11 
 Avg time between ho [sec]: 547.11 
 Shortest time between ho [sec]: 541.53 
 Longest time between ho [sec]: 553.37 
 RSSI avg: -111, min: -116, max: -108 


Beam handover observation period [sec]: 2160 
 No of events: 26 


HO rate [events/minutes]: 0.72 
Avg time between ho [sec]: 87.04 
Shortest time between ho [sec]: 16.83 
Longest time between ho [sec]: 287.09 
RSSI avg: -104, min: -114, max: -100 


Delay [sec]


Figure A.28 Throughput and delay performance September3. 


A.9  September 6 


Finding: The throughput reached 350 kbps with acceptable loss rate. 


A.9.1  UDP performance plots 


Test started:   2019-09-06T03:32:23  GPS: Lat:81.557 Long:21.801 
 Test ended:  2019-09-06T04:08:23  GPS: Lat:81.552 Long:21.864 
 run number     Rx window [sec]     # samples       


Stream 1->2 (0102101) loss rate [%]: {0.92,1.16,1.27,3.07,1.70,1.57,2.12,7.19,3.19,8.30} 


Stream 2->1 (0201101) loss rate [%]: {0.03,0.07,0.03,0.06,0.02,0.29,0.01,0.05,0.74,10.48} 


Space Vehicle handover observation period [sec]: 2160 
 No of events: 4 


HO rate [events/minutes]: 0.11 
 Avg time between ho [sec]: 560.96 
 Shortest time between ho [sec]: 540.50 
 Longest time between ho [sec]: 580.11 
 RSSI avg: -109, min: -115, max: -106 


Beam handover observation period [sec]: 2160 
 No of events: 27 


HO rate [events/minutes]: 0.75 
Avg time between ho [sec]: 81.44 
Shortest time between ho [sec]: 7.92 
Longest time between ho [sec]: 283.12 
RSSI avg: -103, min: -107, max: -102 


Delay [sec]


Figure A.29 Throughput and delay performance September 6. 


A.10  September 7 


Finding: The throughput reached 350 kbps but the packet loss rate is too high. 


A.10.1  UDP performance plots 


Test started:  2019-09-07T03:32:26  GPS: Lat:80.878 Long:22.048 
 Test ended:  2019-09-07T04:08:59  GPS: Lat:80.872 Long:22.056 
 run number     Rx window [sec]     # samples       


Stream 1->2 (0102101) loss rate [%]: {3.64,1.46,1.26,1.26,1.96,1.69,2.27,1.94,8.64,15.34} 


Stream 2->1 (0201101) loss rate [%]: {0.07,0.04,0.03,0.00,0.02,0.01,0.06,0.37,5.07,11.29} 


Delay [sec]


Figure A.30 Throughput and delay performance September 7. 



Acronyms 


CLC  Consecutive loss count 


dBm  decibel with reference to one milliwatt 
 GPS  Global positioning system 


HO  Handover 


IP  Internet protocol 


IxChariot  IP traffic generator from www.ixiacom.com 
 kbps  kilo bit per second 


MGEN  IP traffic generator from www.navy.mil 
 pkps  Packets/s 


RSSI  Received signal strength indicator 


SIM  Subscriber identification module 
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