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A7 G2vle AR FESdrl $93 Uplink
148.0~150.05MHz <} Downlink 137~138.0
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7ol 2F% A= Ad A ody] 3998 Sleep
2@ T3 A Axgel 4 f-el =2 =)
M o] Ade E3t Uplink Random Access
RF Ch./Gateway/Control % #] AX7} Z< 3
g 9fn gk} 91714 Data Set UPe] &

W A/C(Acquire/Communicate) TFLE
S.Ré[Request To Send]$ sh=d o] A|71&
1Bytel7 Bits) Burst® ¢ 3.3m secolt},
£ Data Report(6bytes)& 58 & + 9l&
ZA71E 2E burstE AE3) gheF AR 44
24 g 7% GCC/CGESE AFesle Aolel pack-

GE,},
of 2

t

O

jE*.
fle oX ox
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C

et N8 AL A4 ‘w’W ZA71el WA ste] £
e packetd of B2 Fol dgste] pAlAje] ]

2o}, o9 X.400 % ’”‘”é 3% 4‘-"1°]1-[F1na1
Ack]7t £AlEo] BEE £ 9

(Random Access]® #AT[Reservation Ac-
cessl& Bl T 7T 422 A7 BTk
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Random) <~ {55 9m s} > 2.2 se<—{ B e}~ -

L Uw l Packet(l)—l

‘ UW‘ Packet(l)j

lbyte  15bytelchecksum®3d) (uw.11001011)
(Reservation)
[ Uw | Length | Packet(n) ]
3bytes 1byte 15bytes * n [127 segments]

(uw : 10100110000101011001111) (length: 1byte/ 15 bytes segment)

I8 3. &2 3R HAA] Packet Format HlmT

o FAeR duie} GES-to-Sat. Link Bud-
get 1 ZF AR AF ~F LA sl dolH
A57F GCC o AR A4 & Fale] A&
ID #al & 2wz 514 FoR wgsie oA
GESE 73l $14 UplinkAd = si30 4=

= ARot} ol 7% AL dEA 8
AvE #7ME Ale]elxe] vl g 23k & A4 A
HYE Bealoh A7 = Hd 42 40dBW eirp
o1 VHF Fa 7} 22t 200(Ke2 G/T%
°] 0.9dB 2ok 4= 9lr}h. Uplink RF& 50KHz

lr m]])lr

Satellite Altitude 825 Km

Elcvation Angle from Nadir 5 Deg

Satellite Angel [rom Nadir 62 Deg

Range to Earth 2837 Km

Uplink Frequency 149 .4 MHz

Up Link Kdge of Coverage, Minimum Elevation
Transmit EIRP 33 dBW Rate . 57.6 kbps
Spreading Loss -140.1 DBm’

Pointing T.oss 0.3 DB

Atmospheric Loss 0.2 DB

Polarization Losses 0.1 DB GES axial ratio=1.2dB, 8C=2.0 dB
Multipath Fade Losses 5.0 DB

Area of an Isotrope -4.9 DBm®

Power @ Satellite Antenna -117.6 dBW

Satellite Antenna G/T -32.4 dB/ K

Received C/No 78.6 dBHz

Data Rate 47.6 dBHz 57.6 kbps
Received Eb/No 31.0 dB

Idle Eb/No 10.6 dB BER @ 1:10°
Implementation Loss 2.0 dB

Command Margin 5.0 dB

Interference Margin 10.0 dB

Remaining Margin 3.4 dB J

I 4. GES-to-Sat. Uplink Budget

L& |
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o2 dFE2] Terrostrial Mobile A4
25KHz A9 A4 oA 27 Ad7A]e] 24 3}
FE 7R E A 249E el A 5
o] 7hgalAl AAE izl

1) Sat ~to-SC Link Budget & #% 541
A4 o 9k Downlinkdl] oiak AH-3-7 A& A7
£ olefle] Halrh o7]x Al Wiyl 34 o
5 0dB, 4 #3841 2dBe] #7340 24 8 A
ot} LNAZFA4| Feeder Losst 0.7dB, G/Tell
TIY 7 £EE A2 200(KE Tz 44 PFD
= #H4& -125dB(W/m?2 in 4KHz) &A=
LFFd 2t eirp = o7} =7 TE AA|FH 7o
o} ¢4 dubAel Turn-Around Transpon-
ders wH2lo] olu)x =41 Packet Modem HH4)2.
2 ARSI & A4 B} 55 ez 94

Pr ofy

H oo
o

A HHALL 7 Fef| 4] SC-Terminated 7H4AF 7
&% AL § st A E e 39 85 SC- T
£ &4 "ready to receive” Packet& BW

e Fudol wlEA B el A H B

Forwarding Message® #H& 3813 SC-T7}
Final Messages FAHth: 942 ZREA 2
= Data Session®] ?EEJE] wjeld] e A
mshs uk Al g WAl 2 SC-Tee) 4kE 8
alSession ¥l 4 & #E Sub-Domainl®

(e A])

o= AZ,:. t,].nl-7]

A

1 all user@ broadcast.orbcomm.
net of EXA packet-level
data-casting2 d#=ste= Ade|c)

e

4, 2 Packet Broadcast 2l

& fasp #Eed ddsle 94 Off-Nadir
el oF 2% Av] o A4k

=l 3z A &

7t. HiE
A LLEOS] of whak /i wlole] Al WAL

Satellite Altitude 825 Km

User Elevation Angle 5 Deg

User Data Rate 4800 bps

Downlink Frequency 137.5 MHz

Down Link

Transmit EIRP 12.0 dBW 15W + 0 dBi = 12dBW
Spreading Loss -140.1 dBm* o

Atmospheric Loss 0.2 dB o

Polarization Losses 4.1 dB S/C 2dB axial ratio, subscriber linear
Multipath Fade Losges 5.0 dB

Satellite Pointing Loss ; 0.3 dB 5 Deg off-nadir pointing
Area of an Isotrope 1 4.2 dBm*

Power @ Usger Antenna | -1419 dBW

Subscriber Antenna G/T | -28.6 dB/ K Sat G/T : -29.0 dB/K
Received C/No 58.1 dBHz

Data Rate 36.8 dBHz 4.8 Kbps
_Reccived Eb/No 21.3___| dB |

Idle Eb/No 103 ¢ dB BER @ 107
Implementation Margin 3.0 i dB

Interference Margin 4.0 | _dB

Required Link Margin 3.0 i dB

Remaining Margin 1.0 i dB

12! 5. Sai-to-SC Downlink Budget

38
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% packetd l|A}A] w4
L'}":] ) B, A AX, BARER
37k 813 Aol %E 5%

A3 gk A et} wE ZF names
sub domain fieldell ¥el 54 & 25 2% 7
dle] FA B4 ARE 4 }— ot Al¥Z
A7) dRE AAZL olF Fof Wzl & EH~

all@weather orbcomm net OIEJr o|E &

= Histd] #4 & ¥oke £AAS ©77] SCRO
H/WE Atz GCCAA o274 wjAjx] 2914
OMS 8/W£ A3z 7] & FAle|z 7]et AR}
o2 A FA7|Y WHE € ksl A4
S/WZ up-loading 8tz 24 =42 CCRSS}
o &8 F3-& HEATE ARet) 20024 3
W7 RE] AR AE|2rt A " Exeld)

L He.,
LLEO2] A3l # low-level packetd &
w2 AEHE 192 bytes Zel2) higher-level

Ag 5

F e

end-to-end protocol=
Packet-Level Broadcast Messaging Proto-
col& AAgt, o] TAE Aedhl gl Global
Gram 541 "2le] E34] gingle Self- Con-
tained Packet #} 182characters outhound®]
7 23 No-Acknowledgementd] wig 2l
5 34 dxe] A¥els 83 shd Fe gl
M & 5 9lrh wdpacket® ©AF R A
5ol FAE AF vAAE o sul ez
FHm 94 F&) Il A= A Yol A%
AAE 4 & e GCCellA XHH“‘ e}, gt A
AL A AA 7 U BEY S 52E Sl /‘H%‘”
glof 3t} higher-level A4& %"éﬂrﬁ%

Al AL by Al akE g2 les IR -5}::
S/WE Mzslodok gltl 2) OMS HA A AYAle
7122} session A7 WA A1A B9 a2F
Fo] Al mha glo] ES gl 3) SCRO &

z 1t

e 7] BBE 2F F4670 Sl s = A$ol
% pAE T o]JM Local DTE &4 3o 2%
& o o), 4) 927] 4 455 headers) tail
& Z3sle] 192 vlolE Zel9 packet H9] e
A w3t 23 message bodye 172 wlo|=
dlej7t & Aolth, 5) Header Formats #52]
SC- T message data packet= ZU3tA 7
o] ARgzEtt. 6) SCRO-DTE 14 SIp #&
Ae] o]~ ZREZolr]} o] FAfA DTER A1
g Agslrl oAd wmA] Ao broadeast
message to group #x W& EAEA A
Fae AelA] g gelslefel gt Z3 Host
(TIP]-GCC-GES-Sat.-SCRO — DTE[Appli-
cations] AE &8 A7k A & 4 527} A
A )

ct. High-Level Design
30" AR e e

o AE

& A < ot
= OMSelM+ B4 Headeril- Fletcher
Ohecksum—"— A7 BRI HA| e} FAlol g4

T SeR 28 of7)A A 4 9
”[ Jo2 AAsle Wk sluzl s SAT= Xe}
Zro| HAR] AlFd Er|F} 3714 K 14 2f
Hs[1~8)et A% Apd(gsdl]) ®Aelr) &
SC7} pAlgt #AR]7} VCN[#‘W” W3F]o]
zero[0=all 3C address ]9-% +4249 g} o
Al wrele] Al 2 gojgle 6711 =% “1;;‘
Faos}l dAEE g tefe] SCUA H S8 A

it

000

%) B Aale £ A" PortsE slgiol
T8 SCx o3} 3 timer Tt F7} buffer
space® A& o7] HEo] 5152 Session o] UA
g} weta 7]E9 SC-Te= SC-09] =AU
BEE o) B4l MR dF AR B
FAlske W #A7F 9tk o 2% high-
level flow chart S|z}

1) SC-T Global Gram ®lAA] Fxs} F4 &

z 0o
—
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Broadeast

Broadeast
Message
Recaived

User Command

papeini e

Vabd

Originator??

Amy
Cannected
Sarclljte??

¥

Mo {

Salcliie

p—— B wAXE A & oA YA

o o meld Z7 wY 4
gk,

5) @A ‘%““‘ﬂ* = ]"*—"iﬁr

B 8 packet $35& frame

zero(0) oAt 7}—& HM- 7k Bk

.y qeldE 18, 48, 89 % 124

v A7 frames driele] FAANE

e A58 % gl AR 2o

w Oriinzor = low-power mode(H A%

Connected

Send to all
Caonnceted
Satellites

Send 1o
Directed
Satellile

T, ]

If Requested
lssue Dehvery
Report 1o
Originator

[

we)ol A5 SOV SC 4

Al(outbound) radio 1 DY
low-order nibble(¥t Byte &

Remove

Broadeast
Message /
Conwnand

Z 75 el Ad(match-
ing)® &% framedl 7} & %
570 frameseldl €4 Down-
linkg $418)7] wgolt},

J2 6. OMS ZIs

Aole] hgt “fill” bytes g HA glo] 54
7= 24 DTE=R W 8 =z whe
Byte Count Field7} A& =] it

2) VCN zero(%d £9)& A& 3A% Group
ID W3+ UDB(User Data Bytes) fleld=45¥
o] w2 A4 fieldstd] ok SC7F VCN zero
7} WEH packet& 541 301 Group ID field®
w4 3l 8C Akl 7] AAE g2 dA AF-E
gal g},

3) Sessiono] ¥.or=g OMSE 3 A}%]
oleh, e 7129 SC-T Assign-
ment Packet 4% 71go] A=}, webq SC=
8 MNE e e WARE FAFA A3
Hr},

4) OMS z&7ldle wAAE AAshA] ¢ect

=

=

$2 ¢4

6) OMSel| ##4 3 iz &
E Ape] 2zl WAoo packetd
&7 A5},

Ed3 SIP SCT Mes-
sage PacketZ 1 HAAE 1dlE DTEE 24t
sh=d AR8¥lcl  Broadcast Message to
Group #x 2l d#le] £4} 23] o] &l 27|
go| &8 T Fel WA gAlF fA 2F ST
AR-g Eal AA HF A gt

8) WEgoR SAEXT A4S/ W HEC
F384% $1% backward compatibled #A
g 4 9=F ¥4 SCT wWAR wol8 packet
Header® ZHZ ARggtct, ol Checksume
Headeroﬂ B A]ﬁ/ﬂ iﬁ]— Hi = QHE-]- o:]_,_

A
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10) 32-CRC (32bit-Cyclic Redundancy
Check) 7|9 2.2 718t AHE- dlolg FEC 2T H
ylolgled 7ojghc}, 4 Z0% deo|er} A
7) olalel =t 2871 HER Fe] A=A S0
Corrupted Broadeast Message to Group #x
£ %71t

o}, SCT Packet Broadcast Format

ol a2 A S=e] AEEA nkaelA]
of W A)A] dlolE Al el dF LF A
ole] 4 PA7e] o] AL BlH & £ =S
st Aot} od714 IDE Originating Gate-
way Identifier, VCN2 Virtual Ch.
Number, MBT® Message Body Types 2]
i},

AzE vk HA WY el4 0~11714+ Header
of #lwd=m 107 11 Header Checksum L&

m CHUT[LUMHAIA] Data Packet

7T 6 5 4 3 2 1 0

2 5,6,7,9,12% /&84 FAHloF & 5/W

ot} 222 CRCE=  32-bit Cyclic-
Redundancy Checkl.& 57|44l Heo|gLF o
-2 ARg

n CIE|SRMMAIX] - Broadeast Format

T 6 5 4 3 2 1 0

0 Packet Type 0X14

1 Gateway ID

2 VCN Nibble #1 | VCN Nibble #0
3 Control Code | VCN Nibble #2
4 Packet Size | Packet Number
5 Group 1D Byte 0

6 Group ID Byte 1

7 MBT | Orig | Group [D Nibble #4
8 Spare

9 Byte Count

10 Fletcher Checksum Byte 0
11 Fletcher Checksum Byte 1
12 Uger Data Byte 0

13 User Data Byte 1

14

User Data Byte 2

User Data Byte 2

User Data Byte N-2
User Data Byte N-1
Fletcher Checksum Byte 0
Fletcher Checksum Byte 1

0 Packet Type = 0X14

1 Gateway ID

2 VCN Nibble #1 | VCN N.lbble #0 Teor Data Byite N2
3 Control Code | VCN Nibble #2 User Data Byte N-1
4 Packet Size | Packet Number T CRC Byte 0

5 User Data Byte 0 CRC Byte 1

6 User Data Byte 1 CRC Byte 2

7 CRC Byte 3

Fletcher Checksum Byte 0
Fletcher Checksum Byte 1

*5 :GrouplD range 1~499.999(0=allSC)
"7 Message Body Type = 2bits

*9 . User Data Bytes to pass to DTE
*CRC Byte : 32bit Cyclic Redundancy
Check : protects User Bytes 0~(N-1)
*Fletcher Checksum : across all bytes

3 7. 4 Format 2=

4
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5. &% HAIR]

e
2E

LLEO$} 2+ NGEO AH|22% GEO<} §¢
3 WAl mEEAY Group Call/f@les
ols] AwtellAl 7+l 37 A, 8 59 £ 3§
AR AR 5E
o) AAA AfH]

-

nEAR

6o i]'

Orbcomm System?] 39 AHE
EchoFlight Co.7} 1] &l 2 2718 ]
71& T3 71 vy, 35U Weather
& Alert AXE AAZZ A4 FA7]2 GPS &
s A3tz ook W &80 % Telematics
S o] hEAR ZHAER Traffic T3 £%9}
AA A 52 AR ATk A7 Azl ZAG
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