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Introduction

Most users of 10-117/GreenCube knows it can be a problem to get packets digipeated on busy passes. Most
also knows that if a pass is NOT busy, you can get all you packets digipeated (pretty much). There has been
some rumor/speculations about 10-117 getting “bad” after a change from 2400 back to 1200 baud, as if
something “else” has been changed on the sat configuration. | tried to make a test on a non-congested pass
to get some results and measurements.

Equipment used.

ICOM IC-9700 running with 30W at the antenna feedpoint.

Antenna used is a 15 element RHCP polarized antenna (with mast mounted preamp, 0.8 dB NF)
UZ7HO Andy Soundmodem version 0.10b (http://uz7.ho.ua/packetradio.htm)

OZ9AAR Greencube Terminal program (https://www.moonbounce.dk)

Tests performed.

During a pass on October 4™ 2023 in the early (local) morning, | did a number of transmissions to the 10-117
satellite to gauge how many digipeats were possible. The pass was coming from the North of OZ going
south. Max elevation was 61 degrees.

The pass
The pass | used for the test is shown below (yellow dotted line). It started at my QTH around 06.30 local
(EU) time and lasted 1h12m in total. AOS Az around 330 and LOS Az around 185 deg.

Downlink =5 Uplink (50 ot
SAT: 435.389.0€0 Hz 435.309.800 Hz . +
Doppler: + 4,070 Hz - a7 Hr e
vFo: 435.313.855 Hz 435.304.938 Hz § -

1 Bt apssive s st

) 223, 8
71 1688 5 ; : e




|0-117 and Digipeat success rate

Testing on a non-congested pass By OZ9AAR —2023-04-13

The test

During the pass, | did several transmissions in groups. The messages were just simple “TEST” messages. |
knew beforehand that this was a bit risky as | would possibly upset some of the (relatively few) users that
would be on the satellite. Most users took it very nicely @

At AOS

The first group of tests were done right after AOS (1 minute after AOS, around 1 deg elevation). This test
lasted around 2 minutes, and even brought two QSOs and a new grid @

Greencube Terminal - by OZ9A4R ™ (version 1.0.0.76) - [10-117] - Using ACLog to search for grid/call - o X

Setings  Functions  Abaut.

Shorteuts Stafatca Station rfa - 10117
F1.c F2: Repot F3.A7 m-gacggwm- ?u (00:00:07) OZ9AAR l:_ T = = N = = = —
F: Thx FEK0 | [Fo200mW | FIO ew n;jf;‘l‘;ﬁm&” i JO45ts . ]" ¥

Send message mﬁgledum X gu( ! LOS: 01:08:44 S /f
o m— R N i 331,9° 4,7° /

MSG [TesT e | s Rame ™ Jonos B Rng 9534 km RIT +4039/-4039 03 18 30 4

BN [ Sooitobstine [] Sayontop [ Sowcalen  Sat 10117 ~| cost, igrore. Eieariete]

Time (UTC)  From To Message Delay ~ || Calt Gnd Ele Los

04:28:43  GreenCube  ALL [TLM: eps/obc/radio boot=153/8334/583, Vbat=8,298V] @ (1@ %)

©4:28:46  KSENG JHEFTH 73 from TEXAS EL29 5 (102 %)

©4:28:52  JHBFIH KSENG TU CU Op Shige 8 (88 %)

04:29:01  KSENG WC7V 599 £L29 fm Charlie 5 (160 %)

@4:29:08  OZ9AAR TEST TEST ]

04:29:11 OZ9AAR TEST TEST 9 (100 %)

04:29:12  OZIAAR TEST TEST ]

84:29:15  OZIAAR TEST TEST o (160 %)

@4:29:15  OZ9AAR TJEST: TEST (-]

04:29:18  OZ9AAR TEST TEST o (100 %)

©4:29:19  OZ9AAR TEST TEST (]

©4:29:22 OZ9AAR TEST TEST 9 (100 %)

©4:29:22  OZIAAR TJEST TEST (-]

©4:29:25  KBBCR OZIAAR EM79UF OSL? 2 (108 %)

04:29:26  OZIAAR TEST TEST o (100 %)

©4:29:27  JHBFIH KSENG TU CU Op Shige e (100 %)

84:29:28 GreenCube ALL [TLM: eps/obc/radic boot=159/8334/563, Vbat=8,279V] 8 (56 %) Call Gnd T Since #CQ Ele State LoTW

©04:29:29  OZ9AAR TEST TEST U} WC7V  DN4G 8 56,79 MT

04:29:32  OZ9AAR TEST TEST o (100 %) KSENG  EL2D ¢ 8 6,5° 2

04:29:34  OZ9AAR KBBCR 3045 8 NEUTC % PSR &

04:29:38  OZ9AAR KBBCR 3045 e s . o

04:29:41  OZ9AAR KBBCR Joas 8 (94 %)

04:29:48  WCTV KSENG UR 599 DNd& 2 (94 X)

©94:29:51  OZ9AAR TEST TEST (] -

©4:29:56  NBUTC OZIAAR DMe3 California gsl? 2 (100 %)

84:29:57  OZ9AAR TEST TEST 8

©84:38:80  OZIAAR TEST TEST L]

04:38:03  OZ9AAR TEST TEST ? (100 %)

©4:38:86  OZ9AAR NBUTC R73 [

04:38:09  OZIAAR NBUTC R73 0 (94 %)

94:30:12  K5ENG JHBFIH 73 from TEXAS EL29 5 (100 %)

04: OZIAAR R 73 Logged>LOTW 2 (100 %)

04:30:19  N6UTC 0Z9AAR RR73 de DM@3 9 (100 %)

94:38:21  OZ9AAR KBBCR R73 @

04:30:24  OZ9AAR KBBCR R73 o (100 %)

04:30:28  GreenCube  ALL [TLM: eps/obc/radio boot=159/8334/5@3, Vbat=8,307V] o (94 %)

©4:38:35  OZ9ANR TEST TEST ' [}

04:38:38  OZ9AAR TEST TEST 0 (188 %)

04:38:39  KSENG W7V 73 from TEXAS EL29 5 (100 %)

©4:308:39  OZ9AAR TEST TEST L]

04:30:42  OZ9AAR TEST TEST 8 (100 %)

©4:38:43  0Z9AAR TEST TEST e

04:38:46  OZIAAR TEST TEST 2 (100 %)

©4:30:47  OZ9AAR TEST TEST e

04:38:50  OZSAAR TEST TEST 8 (100 %)

04:38:58  OZ9AAR TEST TEST ]

©4:38:53  OZ9AAR TEST TEST @ (100 %)

04:38:58  GreenCube  ALL [TLM: eps/obc/radio boot=159/8334/583, Vbat=8,298v] @ (100 %)

©84:31:04  OZI9AAR TEST TEST ]

84:31:84  WCTV KSENG 731 LOTW op Kerry 2 (100 %)

04:31:87  OZ9AAR TEST TEST 2 (100 %)

v
Nomal | [Tome | [ €O | [[MyTX] [ My DP | [NGUTC (N- United States - CONT NA CQ/5TU.8 Localtime: 2330 <- DST) | [ Dupe_ | FGREN] [cosi_|
Digipeateris ON  Soundmodem connected TCP Log discon ed ACLog connected (1) 2UTC

During this test, | was pretty much “alone” with NA and part of northern Europe, and a small chunk of
Japan. Most of Europe was out of footprint at that time. Also, the time (04.30 UTC) means that it was late in
the evening for US. During this 2 minute period right at AOS, | had a digipeat success rate of 84%. It does
(almost) not get better than that! We were also only 6 active users during that period, so the high digipeat
rate was to be expected.

Right after this first page of digipeats, | continued the test for another 3 minutes:
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& Greencube Terminal - by OZ9AAR ** (version 1.0.0.76) - [l0-117] - Using ACLog to search for grid/call
Settings  Functions  About.

Shorcuts Statistics Station info - 10-117 T

— — - 1 Uniiue callsigns: 16 100

(Epraal] Frarmn | [FEsrs | BT | wyountx: 35 (00:0027) OZ9AAR "

T e My own RX: 25 (00:00:24) 7
LRk || |[ Fek0 | Fe200mw || FlONew | M dapes - s Lo;p:f_loss_zs o
-’WW . Dicipested cht RX: 82 - I 25 |

. * Telemetry pkt. RX: 9 o o
o [esT | HWEI | s a?:rm;..;m N 330,3° 11,7 o
ignal Quali: 97

e Mo | [[ne | Mg Simalumit: ST WG Rng 9230 km RIT 4362813028 I
|[CESEE]| ] scolwlastine [ Sayontop [ Showcakes  Sat

Time (UTC)  From To | Message | Delay |
04:31:07 OZ9AAR TEST TEST e (100 %)
84:31:23  KSENG WCTV TU 73 Charlie EL29 5 (100 %)
04:31:24  WC7V OZ9AAR UR 599 DN46 2 (100 %)
84:31:43  GreenCube ALL [TLM: eps/obc/radic boot=159/8334/583, Vbat=8,298V] @ (128 %)
04:32:01  WCTV OZ9AAR UR 599 DN46 2 (100 %)
04:32:04  KBBCR cQ EM79UF Ohio 2 (1ee %)
04:32:09  WEBVB cQ DM13 South CA @ (100 %)

04:32:10 DIZNT KBBCR 599 J03@ QSL? ) (193 %)

R 73 Logged>LOTW 2 (100 %)

TEST TEST 8 (100 %)
o Mo17 0 (100 %)

DI7NT 599 QN14qi
599 1030 LotW OK R73

OTW op Kerry

9 (100 %)

CcM87

] 1 (108 %)

KI7SXR RASDA CNBESX, QSL? @ (1ee %)
NE6PAZ DI7NT DMes CA 2 (100 %)
RASDA KJI75XR RRR/ 599 MO17 -] (199 %}
KI7SXR: RASDA Logged. Thanks, 73 @ (100 %)
DI7NT DM@3 California gsl? 2] (198 %)

EM22 TEXAS

® (160 %)
o Gioo )

QsL 73
599 L066ck

OZ9AAR WCTV R73 e (100 %)
GreenCube [TLM: eps/obc/radio boot=153/8334/503, Vbat=8,298V] @ (1@ %)

TEST

e
KBBCR RASDA EM79UF QSL? 2 (1ee %)
DI7NT NEUTC 599 J03@ LotW OK R73 @ (100 %)
NBUTC R4WR RR73 de DM@3 e (100 %)
RASDA KBBCR RRR/ 599 MO17 e (10e %)
RAWR NeUTC RR 599 73! e (1ee %)
KBBCR RASDA R 73 Logged>LOTW 2 (100 %)
NEPAZ DI7NT DMBS CA 2 (188 %)
RASDA KBBCR QsL 73 @ (100 %)
DI7NT JHBFIH 599 J03@ LotW OK R73 9 (100 %)
RAWR cQ LO66 8 (180 %)
JHSFIH DI7NT TU Logged 73 e (100 %)
GreenCube ALL [TLM;: eps/obc/radio boot=159/8334/5€3, Vbat=8,307V] @ (1ee %)
K5ENG RASDA 599 EL29 fm Charlie 5 (100 %)

AL7ID BP64 Alaska

EM79UF QSL? 2 (100 %)

:3. .

84:34:16 TEST @ (100 %)

.34 0 AR TEST A
[Normal| [Tome | [ cQ l“IWDP!iTEST(TE Costa Rica - CONT.NA CQ 7 [TU.11 Localime: 2233 +/- DST)

The digipeat success for these two “pages” of transmission was at the time 71% success. The number of
users on the satellite was now 17.
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| then waited around 7 minutes, and did another page of transmissions:

Time (UTC) | From :
84:41:92  XE1UYS k19
MOAAGW 5 (1 i
ENG2 e (188 %)
KE6VHF DM43 AZ? 0 (1e8 %)
GreenCube ALL [TLM: eps/obc/radio boot=159/8334/503, Vbat=8,270V] @ (100 %)

O0Z9AAR TEST TEST 0 (100 %)
©4:41:59  IBIGS @ IM78tc 1 (1e8 %)
B84:42:00 NeJE I8IGS DN86 North Dakota (%] (186 %)

HGPAZ I8IGS DMQS CA 2 (1680 %)

04:42:92

04:42:13  GreenCube ALL [TLM: eps/obc/radio 3, Vbat=8,298vV] @ (108 %)

04:42:15  WGAER I8IGS CM87 QSL? 1 (180 %)
04:42:18  DGOMA WC7V JN58 QSL? 1 (100 %)
©94:42:22  0Z9AAR FEST TEST e (100 %)
04:42:24  W6BVE I8IGS DM13 QSL? 1 (108 %)

84:42:32  I8IGS WGAER 599 JM78TC ? 1 (100 %)
©4:42:35  OZ9AAR TEST TEST 0 (108 %)
04:42:36  DIZNT UN7CL 599 103@ QSL? o (100 %)
04:42:47  WGAER 18IGS RR Logged 73 1 (108 %)
84:42:58  UN7CL DI7NT RR 599 MO44GW 5 (100 %)
04:42:51  0ZOAAR TEST TEST 0 (100 %)
84:42:58  GreenCube ALL [TLM: eps/obc/radio boot=159/8334/503, Vbat=8,307V] @ (108 %)
©4:42:58  K6VHF I8IGS DM43 AZ? o (180 %)
84:42:59  KBBCR 18IGS EM79UF QSL? 2 (108 %)
04:43:18  K9UD UY7W EN7@ IN (100 %)
©4:43:14  OZ9AAR TEST TEST (100 %)
04:43:15  K8DP UY7vv EN62 o (88 %)
©4:43:20  NOJE 18IGS DN8E North Dakota o (180 %)
TWIFZR cQ INas. o (100 %)
©4:43:31  OZ9AAR TEST TEST (100 %)
fA4-43-33 WEBVE I8TGES nMiz2 Asl 3 1 (186 %)

Again, almost perfect digipeat success was the result!
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10 Minutes later, a new round of test messages was sent:

Time (UTC) | From | To | Message | Delay |
©4:53:23  OZ9AAR TEST TEST 2 (100 %)

04:53:28 GreenCube [TLM: eps/obc/radioc boot=159/8334/583, Vbat=8,298V]

©4:53:32  OZ9AAR TEST TEST

8 (108 %)
84:53:37 IW1FZR KSENG 599 JNASBI K 8 (1% %)

04:53:41  K6VHF DGIMA TU 73 Logged 8 (108 %)

UN7CL 599M044gw

0__1'_9 TEST TEST
WCTV q

436D LNS@

04:54:12 IBIGS UN7CL RR 73 TU/LOTW

1 (100 %)
84:54:13 GreenCube ALL [TLM: eps/obc/radio boot=159/8334/503, Vbat=8,279vV] 8 (1ee %)
04:54:14  OZ9AAR TEST TEST @ (100 %)
@4:54:17  RA9DA c«Q Mo17 2 (100 %)
84:54:26  W7QL 436D 599 DN4@ Utah QSL? 2 (108 %)
84:54:27  KSDP cQ EN62vt 8 (100 %)
04:54:32  IWIFZR K5ENG 599 JNASB] K e (100 %)
©4:54:36  OZ9AAR TEST TEST _ o (100 %)
©4:54:40  KDGRF ©Q EM22 TEXAS @ (100 %)
04:54:45 416D W7QL R LN5@ 73 e (100 %)
04:54:49  UN7CL I8IGS QsL Tu 73 5 (18@ %)
04:54:50  N7MJ 436D WY DN71 e (100 %)
84:54:58  GreenCube ALL [TLM: eps/obc/radio boot=159/8334/503, Vbat=8,298V] @ (1e@ %)
o4 I1FQH K8DP Snn JN4S 5 (160 %)
e4 K8DP UY7vv ENG2 8 (100 %)
e4: R LNS5@ 73
a4

04:55:14 W7QL 476D RR 73 Log LoTW

2 (100 %)
©4:55:15  0Z9AAR TEST TEST 8 (100 %)
©4:55:21  KSDP T1FQH RRR ENE2 QSL? e (100 %)
84:55:23 436D W7QL TU73 LOGD e (108 %)

5 (100 %)

94:55:36  KSENG UY7wW TU 73 Charlie EL29

04:55:43  GreenCube [TLM: eps/obc/radio boot=159/8334/503, Vbat=8,298V]

04:55:47  OZ9AAR TEST TEST

2 (180 %)
84:55:51 416D N7MJ R LNS@ 73 =} (13’5 %)
l@a:56:00  0z9mAR TEST TEST 9 (100 %)
5 (100 %)

04:56:60  T1FQH K8DP Snn_INAS

® ®

94:56:06  IWIFZR KSENG 599 JNASB] K
04:56:07  OZ9AAR TEST TEST

(38 %)
(100 %)

®

Again, a perfect digipeat result with only a few missing digipeats (even with very few users there will be
collisions, can also happen with telemetry packets from the satellite).
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The number of users active on the satellite at that time:

Call | Gnd | T.Since | #CQ | Ele . | State| LoTW
47137 KM71 2e.09 2 i5,a° »
I8IGS IM78 ea:17 4 34,8° ¥

K8DP ENG2 2e:24 3 16,8° MI a
N7MJ DN71 ee:27 e 3,8" Wy s
KDG&RF EM22 28:35 4 2,1° X -
436D LN58 Ba:36 1 12,67 o
TW1FZR JN4S B0:45 3 449,1° -
T1FQH JNAS Bo:53 a8 449,1°" >
WCTV Dh4E gl.:e3 &6 4,87 MT ¥
UNFCL MO44 e1:1a 11 13,7° »
KBECR EM79 e1:2e 1 15,8"° OH »
YO3AP] KN25 82:18 | 35,5"° A
K9uo ENTO 82:44 2 14,6"° IN =
KSENG EL29 e4:23 a -8,2° .
W7 QL DN4D 84:45 a 8,a° uT -
RASDA Mo17 85:42 3 i8,7° *
K6VHF DM43 26:18 1 -5,3° AZ *
YO2CMI KNas @6:37 a 38,8"° ¥
DGOMA JNSE 87:84 8 5,8"° *
K9IKM EN52 e7:20 e 13,7° IL s
RAWR LOBE Bs8:208 8 23,8"° i
DITNT Joze 89:43 a 56,7° .
WeJuW EN31 16:27 e i8,5° 1A .
WEAER CM87 18:32 2 -7,8° ca ¥
NBJE DNEE 11:87 e 8,8" ND ¥
NEPAZ DMas 12:1%5 2 -6,8° ca g
AL7ID BP64 12:35 2 6,8" AK »
XE1U¥YS EK19 14:26 4 -8,9° *
WEBVE DM13 14:49 1 -8,1° ca =
NERVI DM12 15:12 a -8,9° cA .
uy7vw = 208:13 a ) »
KJ75X%R CN86 22:82 a 8,6° WA -
JHEFIH ON14 24 :90 2 -17,5" £

| [ Dupe | [[Grd™] [initial™]| [ cosi |
‘g connected UTC G4-10-23 04:59:58 UTE .:
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The QSO’s that had been made at that point:

IFQH

O2CMI

:
\ /
N7 | )
= | L l‘:_" / ” 1 2 ,)
7QL O3APJ| [NOJE]/| KSJKM| . \\ ’ 6AER ATTF| |KSUO| KB8CR| [KJ7SXR C7V|
W _ - 1 1 \
oY OZsARR



|0-117 and Digipeat success rate

Testing on a non-congested pass

By OZ9AAR - 2023-04-13

At TCA

At maximum elevation (around 35 minutes since AOS), another round of transmission was done:

TEST

Dh46 MT

R INS8 QSL?

GreenCube A TLM: eps:,’radin boot=159/8334/503, Vbat=8 , 298V

TIFQH San INA5

05:03:19  OZ9AAR TEST TEST
95:83:22 T1FQH DGaMA 5nn JN4S
85:83:28 UN7CL MOAAGH
@5:03:29 ENG2vt

©95:83:33 599 JM78TC ?

TEST

KM71my

TEST
R TU 73! Lotw

GreanCube [TLM: eps/obc/radio boot=150/8334/503, Vbat=8,298V]
MO4AGH

SRT for all TEST, checking congestion :)
599 JM78TC ?

DGIMA I1FQH R JN58 QSL?
YO3AP] @ KN25
I8IGS YO34P1 599 JM78TC ?
4360 (<} LNS®
TIFQH DGIMA QSL LOTW
GreenCube ALL [TLM: eps/obc/radio boot=159/8334/503, Vbat=8,307V]
RAWR w@ LOGE
DGIMA T1FQH R TU 73! Lotw
18IGS 599 JNASB] K

0 (100 %)
2 (100 %)
1 (108 %)
8 (100 %)
5 (100 %)
@ (100 X)
5 (100 %)
5 (100 %)
@ (100 %)
1 (108 %)

e (100 %)
1 (88 %)
o (100 %)
1 (100 %)
8 (100 %)
5 (100 %)
@ (83 %)
@ (100 %)
1 (108 %)

(100 %)
1 (100 %)

B Greencube Termingl - by OZ9AAR ™ [version 1.0.0.78) - [0-117] - Using ACLog to search for grid/call - o
St Frchions | Abhoa
Gatalice Station o - 10117 = T i "
| | — Unuecsliions 35 v ‘ : v
Fica || FRRepm || AAR | | BT [k Db OZ9AAR m-.r--"- WA AN ll.'l | NN IRENE NN
B | | [ | [Faaomi | [ AN | e 2 000008 JO45ts P L U LA (A |
My FCG: 0 () - 00-35-
v — = M e o LOS: 00:35:38 =] T Mo
To BT wxop[ | AE || EE | TomeR 5 256,2° 60,7° o
. Send | (logesl nlideinaer ] N ' O L i, L O 4 e e e L == =
MSG TEsT Messe | | o | g S i o~ [HMM|  Rng 6254 km RIT-159/+159 SRR SRR eSO e R N RRANANASRSI3ISSSS0ASA0SE538
DS [ Scolnlszine [ Sayontp [ Soweslen  Sar 0117 ~]
| To Message
©w JNA5
@ MO44GH
[TLM: eps/abe/radio boot=159/8334/503, Vbat=8,298V]
0 INSSTR

call Grid | TSince | #CQ Ele  State| LoTW
138Ul INSS ee:1e 2 -
I8IGS  IM78 00:22 4 o
UN7CL MO44 80:33 19 *
DGIMA INSE 1 -
4711 KAT1 5 *
IW1FZR IN4S 4 -
RaR  LOGE 9 .
I1FQH InN4as -3 s
43160 LNs& 3 .
YO3AP)  KN2S 4 #
K8DP ENG2 4 LY *
WC7V  Dhté 7 T .
N7MI DN71 ] uy .
KDERF EmM22 4 ™ b
KBSCR  EMTO 1 o ¥
K3UD  ENTO 2 ™ D
KSENG EL29 a ol
W7gL DN4B 2 ur .
RASDA no17 8 =
KGVHF  DM43 1 Az .
YOICNT  ENOS 8 .
K9IKM ENS2 a I b
DIINT 1038 a =
WOIM  EN31 o 1A .
HWEAER cMar 2 ca -
WJE  DN86 8 o .
N6PAZ DMas. 2 A =
ALTID BPG4 2 AK .
XEIUYS  EK19 3 *
HW6BVB DM13 X [} o
N6RVI DM12 2 a ca hd
uyIvw a

| [ Dupe | [GHaT] s [ Cosi |

8 (100 %)
OZ9AAR TEST 8 (100 %)
[Narmal | [ Tome | [ € | [My TX | My DP | [TEST (TE-CostaRica - CONTNA CQ 7 ITU-11 Local time. 2305-/-DST)
Digipeater is ON  Soundmodern connected TCP Log discannected #CLog connected

UTC 04-10-23 050588 UTC .1

The digipeat rate for this session was 69%, still a very good number. There were now 36 active users on the

satellite.
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5 minutes later, a new round (on this you can also see the coverage of the satellite at the time of the test)

B @ cemcune e

420 = uersinn 100 75 + [5-T17] » sing ATLug 10 seavc for gud’cal

Settings Funceos  About

Simis S S 1
Vi || e ratecre 0Z8AAR
o Taws o | e Jo45ts

LOS: 00:28:17

veow 31| 1 || BE, 220,1° 52,0°
| |imce

[ Fing 541 km RIT -1685(4 1695

DS (7] Scotntiin [ ] Smani ] Sum oo gt (0717

Time (UTC) | From To Wessage, Deiay BT
GreenCube  ALL /503, Vbet=8,279v] © (188 %)
Q%R TEST e
oz9MR TEST 0 {108 %}
azsasK TEsT 8
QzoAAR TEST @ (08 X}
azgaaR TEST. o
0z984R TEST 8 (108 %}
OBaAR | TEST [
oz3aAR TEST [
OEBAAR: TEST 8
0z9548 TEST 0 (100 %) |G
OTGAAR: TEST @
ozIAaR TEST 0 (198 %)
GreonCube AL [TLH: ops/obc/radio boot=15%/8334/503, Vbat=8,298v] @ (188 %)
OL9EAR TEST TEST @
0z9AAR TEST TEST @ (100 %)
oLaMR TEST TEST [
0Z9aaR TEST TEST @ (100 %)
THEZR € tast a (100 %)
un7CL 0 MOSAGK 5 (108 %)
AZORAR TEST TEST a
OZoNAR TEST TEST @ (108 %)
LH7CL € HO44GH 5 (198 %)
GTBANR TEST TEST. @
wn7cL @ D220 At
0Z9AAR TEST TEST ke
Azimsth | Elevation Altituds | Range Active transponder TEST TEST
GreenCube  ALL {TLN: eps/ohc/radic boot-159/E338/503, Vbat=B,387v] @ (58 %)
Ozsank TEST TEST @ (108 %)
T 2,5 18 s - i 22
{Longth 21:53/Max o1 3 9135,3 558 Linear transponder ¥/l Start AZ .2, ot s ety o (ane %)
85 (Length 69:12/Max &l B345,0 435.795/145 658 - TM/FR Start .5, end AZ= dlac.43.38  mHaFzR @ 1% PWR ica7oe o (108 %)
49 (Langth 08:8%/Max o1 9314,2 /U transponder Start AZs 9.5, end AZa {| -
20 {Length 10:36/Msx el 7,6%) B164,7 435.850/145.950 - USB/LSB Stert AZ= 12.9, end AZ= 1 [Narmal|[Toma A.[DG - Fad Aep ol Gemas

Again, almost perfect digipeat success, 85%. Number of users still 36.

11



|0-117 and Digipeat success rate

Testing on a non-congested pass By OZ9AAR —2023-04-13

At LOS

Satellite was now closer to LOS, approx. 15 min before LOS | did another test:

i T rm——

S Siteneta 1IT

EE T ) e OZSAAR
=t = S Gunet
| e e ] [ e | T Joasts
Send rsnacn Diypmiad it B LOSE 175
T ooy 8 [ [ T & 197.8° 30,4°
MSG e e T | it on MMM Fing 7575 km FUT -TZIBe 3208

D ) ot (] Smive 0 Socber a0 07

Tima (UTG) | From To Mossage Dekay = [can G
o5 azasan TEsT TEST °
czsaAsk TEST TEST o (168 %)
or9AAR TesT TEST °
0798 TEST FEST o (100 %)
ozsaAR st TEST a
019k Test rEST A (188 %)
OTHAR TEST TEST i
o798 TEST TEST o (100 %)
TEsT TEST Ll
DIOALR TEST TEST o (180 X)
OTHAAR TEST o
azgAAR TEST TEST o (188 %)
GreenCube AL [TLM: epsfobc/radio boot=159/8334/583, Vhat=8,387v] 8 (188 %)
029488 5T TEST o
azoALk TEST TEST 8 (160 %)
orasan TesT TEST a
azsans TEST FEST 0 (189 %)
aEsaaR nest TEST @
0isaAk Test TEST a (188 %)
- orsan st TEST A
ar9ant TEST TEST o (100 %)
© oredan EsT TEsT @
oz9asR TEST TEST 8 (188 X}
© OISAR B TEST a
Elevation Altitude Range Active transponder D JESE BT e XL
OISR TEST TEST @
7oA TEST TEST a (100 %)
0 QESAAR TEST TEST ]
5822,6 S5B ranspondar V/U | Start eoire o £
snigth 69:12/Max 4662,3 436.795/145.850 - FW/FM  start R @ m li

gth 88:99/Max el
ength 10:06/Max el
[Length 21:08/Nax ol

11678,8 V/U transponder Start 2
11338,4 435.850/145.950 - USB/LSB Start
12480 9179, Mode B - SSB Start

1 Tt Yo || €0 W8] (00|
+ end AlDisinter 50N Ssundmodem comnacted

202,8"

L p—

This yielded a success rate of 100%, all my transmitted packets were digipeated! You can also see that | am
almost completely alone on the satellite during this test.
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Next test, 7 min to LOS:

10-F17) - Using ACLg o seseh fx yidVcat

OZSAAR
JO451s
LOS: 00:07:18
189,3° 11,67

Fing 0204 ki KT -3091/+3891

fitn | [Fimge | [ 78R

T | [ 0w |0 e

TRoy| §

5 S ()G [ ot St (017

Time (UTE)  From To Meszoge Dolay ~|[eai G
#5:32:25  079MR TEST TEST 8 (@ %)

o5:32:45 - o2maAN Test Test

e TEST
ozoMR TEST
ozaRaR JEsT

(81 &)

(10 %)

(75 %)
(5 %)
(75 )
(34 %)
(e 3
{94 %)
(106 Ty
.l\ﬂﬁ %)

(180 %}

Altitude  Range Active transpondar nise o533
35785, 7 39088,2 Voice 5/X Start azc 16q(%5:33127
£32,3 2193 Shark kox 39|05: 232
Digs, Lo

Elevation

(108 %)

opsfobe fradio hoots159/B134/58), Vhatsd, SO1V] (108 %}

£15:28 (Max o1 37,77) 1756,5 (188 %)

43 189/ Max el 13,8°) 12334,7 W/U bransponder
57 1236,6|  13225,0 435.858/195.950 - USB/LSB |Start AZ-
86 118266 Mode B - 558 St

EBePcIScBEcRCRIR IR ET BB BRI BT D

(94 5)

G314 17138 Lozl Sma- 0600 =1

Again, I'm alone, and 100% digipeat success.
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Finally, right at LOS, again | was completely alone:

3 Grmencube Teminal - by DZIAAR ™ [versson 1075} -[10-117] - Using ACLog ta search fos grid/call

Settings  Functions Aot

Shonouty Saton ko - 10117

Al | R | A . T oooen 0ZSAAR

- o o0 | (e | | PO | MemRX 28 o000l Jo45ts
S b LOS: 00:03:35
To [t oy [0 f 187,2° 5,5°
MSG Mantage iy

Fing 9810 km R/T -3086/+3985

B [ sl vbotier [ Smvmim [ Soecaien ot 0117

Tume (UTC)  From To Mezzage

OZIAAR TEST TEST
OZ3BAR TEST TEST
OZInAR TEST TEST
OZINAR TEST TEST
OZ9RAR TEST TEST
OT9RAR TEST TEST
0Z3AAR TEST TEST
OTaAsR il 4 TesT
OZINAR TEST TEST
OZ3RAR TEST TEST
Or9AR TEST TEST
OZIRAR TEST TEST
OI9ARR TEST TEST
0ZanAR TEST TEST
OZINAR TEST TEST
OZINAR TEST TEST
GreenCube  ALL [TLH: eps/obe/radia beot=150/8334/503, Vbat=8,208v]
OZINAR TEST TEST
0ZIRAR TEST TEST
0z9RAR TEST TEST
OTINAR TEST TEST
OZIAAR TEST TEST
ozonAR TEST TEST
OZINAR TEST TEST
OZIAAR TEST TEST
OZ9AAR TEST TEST
TEST TEST
0Z98AR TEST TEST
TEST TEST
OZINAR TEST TEST
TEST TEST
029AAR TEST TEST
OZINAR TEST TEST
0Z3ARR TEST TEST
OZansk TEST TEST
OZIAAR TEST TEST
OZIAAR TEST TEST
OZIRAR TEST TEST
TEST TEST
GreenCube  ALL [TLM: eps/obe/radio boot=158/B334/503, Vbat=8,288v]

079RAR TEST

TEST

TEST

TEST

TEST

Azimsth  Elevation Altitude  Ramge Active transponder Mise Ef;

168,70 28,8°  35785,6  39080,1 Voice /X SRS

1,40 621,0 2726,8 436.795/145.858 - TEST

5,50 5834,4 3518,5 UHF Digipester TesT

37,10 1517,8 2191,3 5S8 Linear transponder V/U Start AZ= TEST

: el 13,8%) -81,1° 365,5 129472 /U transpender Start az= TEST

1 el 7,6%) -75,4° 1279,5 136158 435.850/145.950 - USB/LSE  Start AZ= TEST

t el 42,3%) -59,2° 1465,3|  12%68,7 Mede B - 558 Start azZ= - —

T e = S T R [DGEMA DG - Fed Rep. of Gemany - CONT EU CQ 14 (11128 Local e 06.08 +/- DST}

| Digipestes is ON - Soundime dem connected TCP Leg discennectest

And again, 100% digipeat success rate!

The signal quality during the complete pass was not “perfect”, there were some fades as the almost always
is. But it was not a “perfect unrealistic pass” in any way, | have often seen passes with better signal quality

than this:

(75 %)
(94 %)

(94 %)
(188 %)
(81 %)

(B1 %)
(88 %)

Call

ACLog connerted
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The TX uplink frequency

One of my many good friends in the satellite community, John DK9JC suggested to try and offset the TX
frequency to the satellite to see if that would have a large impact on the success. | did some simple tests
where | offset only the TX frequency to the satellite. It was adjusted in steps of 50 Hz; | tried both positive
and negative offsets. | stopped the tests when | was at +/- 550 Hz. Even with the transmit signal to the
satellite 550 Hz too high or 550 Hz too low, the satellite would still digipeat the messages | sent to it.

What'’s the bandwidth?

As 10-117 is running (normally) 1200 baud, it is (very) limited how much data can pass the satellite pr time.
Its easy to calculate the needed time for a certain amount of data, or just measure the actual “airtime”
needed. If sending a simple “OZ9AAR CQ JO45” message out, | measured 591 mS of true data. If we then
add 100 mS for TXDelay in Soundmodem (a typical value that is being used), we arrive at approx. 700 mS for
one single transmission.

To calculate how many “RX&TX” packets can be handled pr time, we double this amount (as we both TX to
the satellite and the satellite TX to ground). We also assume that there is a delay between packets from the
satellite of 1 second (as an average). This brings us up to approx. 1.5 seconds pr “TX&RX” frame. Adding
overhead, room for telemetry frames etc., we set the time required for a complete “TX&RX” packet to 3
seconds (which is probably a bit optimistic).

The pass shown above had a length of 1h12m (72 minutes = 4320 seconds). This means that we could
squeeze 4320/3 = 1440 complete frames in this time. This is unrealistic, typical very busy passes sees
around half this number of frames from the satellite. Nevertheless, we keep 1400 complete frames as the
possible number in a 1h12m pass.

In a busy pass of more than 1 hour length, we often see 60 active users. Some of these users does not have
foot print all the time, but to keep things simple, we assume that 50 users can “see” the satellite during the
1h12m pass. Let’s also assume that these 50 users send 200 messages each. 200 messages sound like a lot,
but from experience, this is not completely unrealistic in a crowded pass where LOTS of packets gets lost
due to collisions. This is a total of 10.000 messages transmitted to the satellite.

We just calculated that the maximum possible number of packets from the satellite is 1400. You see the
problem? We will have endless amounts of collisions! Due to the nature of the communication (SSB, the
modem used etc.) it is so that if 2 stations transmit to the satellite at the same time, the “strongest” station
will win. If one stations is not a lot stronger than the other, the satellite simply does not hear any of the
stations. This is often the case on busy passes. This can be detected as the satellite is not sending any
packets to the ground, this is because all packets sent to the satellite is simply lost because of collisions. The
tendency on busy passes is also that all users get frustrated, they send even more packets rapidly in the
hopes to get digipeated, leading to even more collisions. It’s an endless fight.
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Conclusion

This is of course only one test performed on 1 pass, but since 10-117/GreenCube became active, | have
often tried similar (although at a smaller scale) tests, and always seen the same tendency, when only few
users are on, digipeat success was always very high. On passes with many users and/or rare DXCC/Grids, it
would become almost impossible to be digipeated.

| would also like to note that on quiet passes, | can get packets digipeated with as little as 200 mW at the
antenna feed-point, this corresponds to only 7 Watt EIRP!

So, from this pass | can conclude that 10-117/Greencube is in excellent shape (as it always has been)!
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