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1.3 BEXE
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[1] JERG-2-400 : i@{5 % FHEYE

[2] JERG-2-401 : T L a~vy RTF—Z Y77 a b /L ek itiEiE

[3] JERG-2-402 : AOS 7—# U v 7 7’1 b 2 )Lk HigE

[4] Information Technology - Open Systems Interconnection - Basin Reference Model:
The Basic Model. International Standard, ISO/IEC 7498-1. 2™ ed. Geneva: IS0,
1994.
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- Conventions for the Definition of OSI Services, International Standard.

ISO/IEC 10731:1994. Geneva: IS0, 1994.
[6] JIS X5003-1987 : B v A 7 ARF A BEG D FAE T L.
[7] JERG-2-200-TMOOIA : [5%5A & 7 = — A4,
[8] CCSDS 130.0-G-3 : Overview of Space Communications Protocols
[9] CCSDS 133.0-B-1 : Space Packet Protocol
[10] CCSDS 311.0-M-1 : Reference Architecture for Space Data Systems.
[11] CCSDS 301.0-B—4 : Time Code Format
[12] CCSDS 727.0-B-4 : CCSDS File Delivery Protocol (CFDP).

[13] Information Technology - Protocol for Providing the Connectionless - Mode
Network Service: Protocol Specification. International Standard, ISO/IEC

8473-1:1998. 2" ed. Geneva: IS0, 1998.
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Http://sanaregistry. org/r/
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AOS Advanced Orbiting Systems
APID Application Process Identifier
ARQ Automatic Repeat Request
BCH Bose—Chaudhuri-Hocquenghem
CCSDS Consultative Committee for Space Data Systems
CFDP CCSDS File Delivery Protocol
CLCW Communications Link Control Word
COP-1 Communications Operation Procedure—1
CRC Cyclic Redundancy Code CG&[EI'TEF75)
FARM Frame Acceptance and Reporting Mechanism
FopP Frame Operation Procedure
HDLC High-Level Data Link Control (/A L-LF—4 U > 7 il FIE)
HDR Header
HK House Keeping
IETF Internet Engineering Task Force
1P Internet Protocol
1S0 International Organization for Standardization ([EBEAZHE(LHEAE)
1TU International Telecommunication Union (EFREXIEBIEES)
LAN Local Area Network (PN HEIEHE)
LDP Logical Data Path @7 —&/3XR)
MCID Master Channel Identifier
MOC Mission Operation Control (F=HEHAsE & )
M_PDU Multiplexing Protocol Data Unit (AOS Data Link Sublayer ¢ PDU)
0SI Open System Interconnection (BEMH T A7 A FIFH A H56kT)
PDU Protocol Data Unit (7'& h 2)L7 — & HifT)
POC Payload Operation Control (34 1 — RiEEH])
PVN Packet Version Number
QoS Quality of Service (r—t RAWE)
SCID Spacecraft Identifier
SDU Service Data Unit (—E A5 — & HAf)
SLE Space Link Extension
SOIS Spacecraft Onboard Interface Services
TC Telecommand
TCP/IP Transmission Control Protocol/ Internet Protocol
TFVN Transfer Frame Version Number
WAN Wide Area Network (JAIB[HERIBIEHE)
1.5 REDER

ZOXECHAT 2 ML, BEE ] CER L AEL AL TH S,
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2R RIDI—D . 41283 —3y FOERE

FH7E(E (Space Communication) Y AT AL, HHETHEAH L TWA Ry U —7 O lT%
FHANLBELZHOTHY . TOEAFMILOSI ZRET L THD, TD2d, 0SI BT
TIVDOFIFED 72 & FEHIEE B LIT <,

ZZT, ZOETIEOSI ZRET VOMEART, FEMIEL. 2 < OFYOHE (BEscE
(4], [5]. [6]72 &) &M=\,

. ZOEOFAMIT, FTHIEEOERIN A FEET A 2D ORETH D,
21y =9

F v 8 U —72 (Network) & 1%, HBIEOSBHTIX, 22— F v MU —7 (Computer
Network) D& TH B,

ZOHITIE, Ry NIV—V DOREERT, £2. XY NV LHRDESA U F T =
—ADENEIRT,

2A1EBA VAR T —RERY FT—H DB
211184237 —R

AL a—EMERHTERWRR (EIF 2 Ea— 2 MEHTEXARWIES) . B A 2
HEESR B ~DIERELEIT. HlzE. WIORTEH127bnsd (K2 1.1. 1-1 &),

(D) fEwzE 1 /) 0 OF—XITEHRT D,

@1 /)0 oFr—42% W /) L FOEFICERT L,

(3) {BIEHE, [RLHEEA TR T DT A RTA N« LU —NTREBFELBET D,

(4) (DD Q) DEHIE, T— Aok E, 7—4 K, 7—ZKXEFAI7, R0
W, TA RIAN L= &%, Hds A LB B T L CiRkET

Do
I%%E %%% A *&%’% B ||§$E
T—IEH F—AEH
ESZH ESZH
Data ;
RS D (E;aﬁ’('e B> SEHIE
> o B>
D: Line Driver Enable: —IRDT—AM\HERT,
R: Line Receiver Clock: Data Read A,

21111 §S4 97 —ADHRFEEI
DL A E T 2—R T, Fyv NU—7 EFMEER N,
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FHENICBWT, 20X X7 2—A T — FNEEORSE IER SN2 (K
2.1.1.1-2), FHED /) —NiZ—oD7atyh b —2FHB3EED N T AV 2 —HT
ETFMEEND, TrEy P L FT AV a—YRIE, ZOXIBRA U H T 2= A (T 4 R
JU—h AVETx2—AL )L bH D) THIHENRE,

Discrete Interface

K4
" — Node:
Node A R —f%IC. —D® Payload Xb Subsystem 3*—2 Node [C75:D.
Transducer = Transducer:
—HZIC. Sensor X Actuator DK DS TRILF—ZEHEEF TH D,
= / Processor Processor:

: 4 —MBIC. ESIB, F—SIME, 2575454 (Monitor & Control), BIE%E

FSMETHD,

Onboard Data Bus

21112 FEEODTARDU—F AVITT—DHE

ZOT 4 A7) —b A8 7 2= A FEELEF[T]THR RSN TND (B% L ESA (X
ECSS-E-ST-50-14: Spacecraft Discrete Interface THEEVE(L L TUN5),

21122y +F9—7

—MKIZ, Ry FT—Z LE, BREONHETIE, arEa—4 Xy NUV—JDIRTH D,

A2 —2RHERT L FELISNENANN— N =T 2R LT Y r—a
NIV T R =T TEBTLHIEIIRD,

FOTHE, A a—FMDOA L F T 2—AF, B @ 11 1E) DX ITERE(EE
THaArEa—XMT, ZOME, FE - RELIZOTIIPLAERELS 725720, L
b, ZDXH2 LT, LAN(Local Area Network : HEPNIEHIBIEME) 23859 5, LAN O
ZHEA X 2.1.1.2-1 12, LAN Offil 2% 2. 1. 1. 2-1 1T,

D = )
(a) /\2E (b) U E (c) 29 —5Y
2.1.1.2-1 LAN OFiZ88 (Topology)

% 2.1.1.2-1 LAN D%l

LAN FiZR8 LAN #3148 BET—TIL
10BASE-5 (Ethernet) T — )

INREBY MIL-STD-1553B VA ZARRPT =T
CAN YA RERPT =T

Ny r=DYUVT YA ZRRPT=TIL

T FDO!I HT—J)

25 -5 10BASE-T (Ethernet) WA ZARRPT—T)I
SpaceWire WA ZARRPH =TI
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LAN 2883542 & | BEN -5 & 5 LAN [Al 0 #E73 74040 T WAN(Wide Area Network :
JRBAE HOE S #E) ZTERT %,

—fKIZ, LAN [ Z— D OB BN CREREUE A — MR TORMATH Y | WAN [T
ST (1]« At & 3h) OBEN =512 8 % LAN ROk CTh 5,

BENL-BATICH D LAN [Al Lok, —Mc, EEE R0 2 B E R 2 6 4
5(X2.1.1.2-2),

WAN

BIEHEENRHT SBEDIR

NROHR © FFEOHR. ISDN, /T v HIZHLHE(DDX-P 55).
JU—AUL—#8. LU —#E. OCN %,
FAOR  BEXESBN S —AULTSAR—~OiF,

21.1.2-2 BENZIHZAICHD LAN @ TR (—HE0IC1D WAND DBl

212423 —2y b

AU B —Fy b EE, EEOFR Y FU—27 LANRWAN) 28 L2 b DEE 5, A F—
Fv MIFry NT—=7 D%y hT—27THY, HERBEED WAN L S 25,

BOEICIL, A ¥ —xy & WAN ZFRICTHD, 72720, A& —%y MIHRFD
A2 —F EEHRTE DDICH L, WAN TR EDORREIZ L 5D LAN [Al LD TH 5,

22458 —%y FOEHA-EETO R

ZOHIX, A F—Fy FOMERA, ThRbbA VA —Fy T a b @ET e ha
NTHD)ZRT,

BfE, HRPCEENICEH L TS A % —3y h7'm haid, TCP/IP 7'a k=L
BETH D, TCP/IP 71 bk = )LEEIE, IS0 TIEZ2\Wa3, 1S0 @ 0ST BET VDB 2 7 & —%
LTW3,

2.2.1 &%

WE7H hav (LT, e having) &, SMEMEZERTHREZIT O oDk
KThHD, 2L LIEDESA L Z72—ATRLICE DI, FEMEZER7ZT THNZ
ROITBFITTE 5,
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A a—ZMBEELFREET, PHoarEa—FET7a baidarta—F A—7
BICELNz, BRIt ar o —2 3R TE 50, hitoa v a—F 3k T&
RN E W) HEENRA L, WAEIC T B LRI ETH - T,

Z 2T, ITUIRR 1S0%72 £ O E B HERBIN LI 72 0 | 2 0 B a— X ORI L2
BT o N a VOB EI T2, TOETIN, SPBIRET L EMEENLEEET L TH
%, 0SI ZRET VI 70 halZzo b TiER, BExHE2RLEETALTHDL, 20D
0SI ZRET NOZZ FIFBAEL LS FIH ST D, FHIBE S 2O 0SI BIRET LD
K725 2 FFIZHE-> T\ D,

2220SIBBETI
0SI ZHRET NV OEERILARN72E 2 FE2 L TIOoRT (X 2. 2.2-1 &08),

(1) BIEICHEREEEZ WL OO LIRS T2, 205 % 8
(Layer) &9,

(2) EERONBIXZ N ELLELNDT —Z TRV, NEOKEL FTT 57201
VBTG AZ ~ v & (Header) IZAHN LT N-1 J&~HEET 5,

(3) ZAEMD N BIE N-1 B SERk ST — X D~ X & FLC N BIEREZ RT3 5.,
FATEK AT D~y X EREL TN BT — X 2Rk T 5,

(4) EFR() 25 @G)HIZE Y, NJEoEE iﬂé{mfﬁl J& & ZERIN BIZ T CRDIIL L
VY, N BERSEEIZL OB~ L2 & . MOfEORELZ T,

6) ERRO»b@)HIZED N f30>%£ab _3TE§b>§3L,7f%> N JBOHDERTHY
BRI O ~FEL 720,

ISR

-
:
I:I «— N EO Service Data Unit (SDU)

K

(i)

N+1 &
NE €— NEO Protocol Data Unit (PDU)
N-1 /8 | || =sn |
N & Header N [ Header
N EHEEEERT I DDICHBS Header ZR T N [E#EEET I D,
1B 2T L CRIBNERET D, 217 U2 5 Header ZpRzs U T ERIBAIRE Y B,

2.2.2-1 OSI BRETIOEANZEZ

' International Telecommunication Union : EIEESBEES

2 International Organization for Standardization : ERIZ%E{ ik
3 Open System Interconnection : BIME Y 25 ARIIBRIEHT
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OSI ZHRET VL, 7’0 b a /W IHBEREZRZ T OIZ0TTW5D, BOLAFR, JBORELZ £

2.2.2-1 123”7,

£2221 OSIZRETILDTE

OSI| SRETIVIEDDEE .
= Bam RS
57E PITIT—y3aVE D74 VRO A v B —IBEE-mail)sE. I—INRGFTITB38<
r S | Application Layer DY—ERET 0 ~ D)L EHIE.
| =em 7[/2“‘/?_‘—‘) IVE | XFI-FOERT-YORRHERZHE L. TJOERBICHITDT
- S | Presentation Layer —IEABREEERTD
B gem | BV PIUT -3 IO AEORRDRNES. BEE— FOBED
= | Session Layer 15IRIREICBIT Dl ISHlfE.
E4E FSYRIN—~E BIEBROBZSDDCHDOBEFHNZEEETD, T—FICKRITND
S | Transport Layer SEBE. BFICERTD.
|l =3B Ry kDO—=DE BHDR Y FU—Q(C&”ED‘D753‘/51—5’%50)7—"—5@333’@7—“
p S | Network Layer — & DPHREEETS ﬁe_ _
= BoE FT=RUVDE /= FRTERIEOB N T -V REERIL. PREEOT -5 mEE
= S | Data Link Layer W=ECTD .
=1E iz F—HEERESICERL. EBEOEETD,
= | Physical Layer

B0 “BETOFDILOEHEH". BAEHEBIRT

FHOEE T, T3 ENRFICEETH D5, ML HOTEREIIRO L S I2H 01X D,

% 3 J& (Network Layer)
s Ty RY =T REOMEE

—C‘\
< 3EOPIU D~y FiE, 5

wAEaEte,
%5 2 J= (Data Link Layer)

&

v (Sending End) & % (Receiving End) 234305 1

Do EE. ik ZIEEEND D,

o — KEoEE (/) — R Th D,
< 28D PDU D~ Zlx. %{E /7 — F(Sending Node) & kD /7 — K (Next
ReceivingNode) N3 B IfHH & &2,

% 1 J& (Physical Layer)

C Ty LR B DGR R AT,

[#E7C] : PDU(Protocol Data Unit) &1, INEZ o ha L CHRET HT —F OEALT
HY,NEFo b LHEEEREZIZIN BT o b o VIR e N ERRET
— A es | (BhECE6]) THDH, NET 1 b VHIERE R &, N EREE
EIATTHLEODERSy X)) THY , NBRAET =% LI N-1J8 L o #x ik

T—5 Th D,
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2.2.3 thik3s

LAN & LAN 289 256, Fikeas (Relay) 275 (K 2. 2. 3-1),

hiirss
ntag

2.2.3-1 LAN Ol — PikssEERID -

MR O IR 2 & £ DR AN 2. 2. 3-2 1R T,

Application Application Application Application
Presentation Presentation Presentation Presentation
Session Session Session Session
Transport Transport Transport . Transport
Network Network Network Bridge Network
Data Link Repeater Data Link Data Link | Data Link | Data Link
Physical [ Physical | Physical Physical Physical | Physieal | Physical
T ] T
pell thiizss PESS pe=dii thiizss pell
cESESEDRTBIOMT. FT—YFZDITEEB, « Data Link Header "8 22N T, T—¥E@EESED /SR
W 1IWBIIDWDTES,
(@) VE—=H (b)y TUwY
Gateway
Application Application Application I_Application ! Application
Presentation Presentation Presentation Presentation Presentation Presentation
Session Session Session Session Session Session
Transport Router Transport Transport Transport Transport Transport
Network Network Network Network Network Network Network
Data Link Data Link™ | Data Link Data Link Data Link Data Link Data Link DatalLink
Physical Physical | | Physical Physical Physical Physical Physical Physical
T ¥ T 1 ] 1
X2 chitess X2 pe=dii thiizss pell
* Network Header B’# 220D T, T—H&EImXT D5 * ZIEED Protocol ZERDTE B,
ZERENW—T 1 YI)TES,
() IL—% d) F—roxo

& 2.2.3-2 hikss(Relay)DiE$a <15

22443 —2y FOEEIOFaL
2241 4%

ITU S IS0 72 & D [HESE RSB 2N R LMZ 72 © 0ST BIRE T LIS T-7 1 o LA BRI L
72, Fo7a b3V EZ ER LB X208 R0 RS/ Lo Tz,
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—75. KEPHE (DOD) 23 ARPANET* (77— 3% v R) EWH ar Ba—F Ry NT—7 Z[%
L. Zo@fF7a havd LCTCP/IP 23BH% &7z, TCP/IP I, #ER L LTCOoSI 2RET
NWEBZFND—HL TN L, EERICAL TWTHEMETR o722 LIz Rz
Jn < K LT,

BIFE, TCP/1P DA LARIL IETFP T RRC & L TAR I D, [EBRAEYERES O Bikg Cid7e
WS, T 777 FAZ E— R (FEFELOFEYEE) Th 5,

2.242TCP/IP 7O FaLE

TCP/IP & TCP % Transmission Control Protocol DT 0SI ZHET /LD 4 JBIZFEY
A7 ha/LTHY ., IP IX Internet Protocol OIS T 0SI ZREET/LOF 3 EITHH YT
H7a hanvthsb,

TCP/IP IFHM T S D Z LiFke, BEY—EADWThrD—E A LHAED
FTHEHINDHDOT, TCP/IP 71 h a At En s, BfE—E A% 0SI ZRETLO
5 ENOE T EOEREICHYE T 5,

0ST ZREE T /L O TAL 2 A ITBUE L7su,

2.2.4.2-11Z TCP/IP 7'v h @V ffE% 0SI 2T T L & 3RITRT,

SMTP  : Simple Mail Transfer Protocol SNMP : Simple Network Management Protocol
FTP : File Transfer Protocol HTTP : Hyper Text Transfer Protocol

TELNET : TELecommunication NETwork ~ POP3 : Post Office Protocol 3

NNTP  : Network News Transfer Protocol DNS : Domain Name System

osl TCP/IP
Reference Model il TCP/IP 770 ~2JLEEMD PDU
7 Application Layer ¥
6 Presentation Layer BET—E2
BET—EIDERLIET—5, TF=5
5 Session Layer
EEY-ERDE <<
4 Transport Layer TCP |UDP |:|
XErprro T
RIP 2
3 Network Layer IP ospr 585 IP 7 RL 2% \:l
oottt BEnxMACPELZTTTTT T
1 | ® .
2 Data Link Layer ! ! FERMAC PEL 2% SH] |
! ———
1 1
1 Physical Layer i/ ' L[ e LML

Ethernet, Token Ring, FDDI, IEEE1394, USB, CAN, FlexRay, IEEE355 -

TCP: Transmission Control Protocol OSPF: Open Shortest Path First
IP: Internet Protocol MAC: Media Access Control
UDP: User Datagram Protocol PDU: Protocol Data Unit

RIP: Routing Information Protocol

2.24.2-1. OSISIRET/LE TCP/IP 7O ~3JLE

4 DARPA(Defense Advanced Research Project Agency)DEiS T&d ARPA(Advanced Research Project Agency)h'&
HICDELL TLVZ UNIX (D Computer Z1&#t 9 DIZDICREF LIZ Network,

5 Internet Engineering Task Force

5 Request for Comment

10
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IP(Internet Protocol) &9 HIFEIE, — A TIIxy MY —7 28t 57w ha
R EWT 5, TCP/IP 1% IP #EA4LF CHEA LTS, LoT, TCP/IP 71 k2 LR CE:
L7722y hU—21% The Internet &£\ 9,

The Internet D% 2. 2. 4. 2-2 |Z/RT,

OSISBEFIL Source Destination
7. Application o \ - .
6. Presentation |BfET—EX BET—ER
5.Session | Relay Relay [ _______
4. Transport __TCP__ __TCP__
3. Network P C_ 1 _ ] P
2. Data Link LAN 1 LAN 1| [LAN 2 LAN m| | LAN n LAN n
1. Physical
Local Intermediate Local
Subnetwork Subnetwork Subnetwork

(1) Source. Relay. Destination &5 3 [EC 5 4 [EIC TCP/IP ZRAT D,

(2) Source. Relay, Destination &E% 2 BIUTIE. RE. OSISREFTIL I 2 BICES UL
LAN T&XU)\,

(3) Source & Destination (& TCP/IP 770 ~JJLEDEIE T —E R EEA U TBROGEET D,

2.4.2.2-2 The Internet Ml

11
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SFHEEBVATLOBBEERTSRETO N

T —H N KU 7 AT 2 (Data Handling System) O = EHEAEIT, T HTH o B AR il )
(Spacecraft Monitor and Control) & Z D7 DEETH D, Z OBEIEITFHENISG L
T BT — 2 EDIREE B Lo,

FHBEAT L LIT, 2O &S ICTH-H LB T 2 FHEOBERSIEI L E 2T —
Z OIRER L OFHEEDS TS LB T — 2 EDREEITI VAT LA TH D, FHEND
1 BRI Metry (B, BRI — &) st L, HERD 6 FH A~ Command (2~ > )
HARET D, ABIEITENRR D T, Telemetry (7 L A F V) B L Telecommand (7 L 2~ > 1)
Lo,

BHAEOFTHBEY AT AL, FHEIC o  Pa— 20 BH I Lokl Z Lk
D, ava—FXy NI—IThHsb, ZOarta—FFxy NU—7F, #iEoxy b
T — 0 R FHA~BELTZ DO THY  CCSDS I L VB SN 1 h a3 FAEE |z 7 -
TW5,

ZOFEL, FHBE VAT LAORRE JAXA PMEHT R e hariRd, £, F
HIBEY AT ATy RV —=x> K78 k2L (End-to-End Protocol) IZffi 3 % A ~=— %
NIy R k@)L (Space Packet Protocol) D4 % R~

3.1 VAT LIER

FHIH{E (Space Communication) AT AL, D EN S TZLITIRT 3 20OV 7 % v
k7 — 2 (Subnetwork) >S4 S5 (X 3. 1-1),

« A AR—KY$ TRy U —72 (Onboard Subnetwork)
« ANR—2Z2Y YT %y b U —72 (Space Link Subnetwork)
« M BV 7 xy U —7 (Ground Subnetwork)

Space Segment Space Link Ground Segment
Subnetwork

Onboard - ee— Ground
Subnetwork —— Subnetwork

311 FEREYRTLDEK

IR, 32507 Xy hU—=ZIZOWTRT,
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AN AVR—FY TRy bT—5

ZYM—RHP TRy T —2(Onboard Subnetwork)ld. ZNX—2X 5 X ~(Space
Segment) DI NTD_/ — F(Node)E i LIZR w D=0 T2,

AR=2BTAY RO — RERA O— FOYTYRFATHSB. TNBD/— K
—DOFHERAICINTHHBBEEEEDFERNICINTHBIBEDH .

S< OFHRIRBADEREE)E —DICFERAICTNTDRINR=2ETAY ~D./
— R BBEITH B 3.1.1-1),

(e.g. Satellite)

Onboard
Subnetwork &

Space Link Subnetwork
(Space-to-Ground)

3.1.1-1 FBERY FDO—D DB/

@ * Node

312 AR—=RYVHOY TRy kT—5

FEYOY TRy kD —2(Space Link Subnetwork)(d. FEI1¥(Spacecraft)& it EF
(Ground Station)BIDMN > W —71R- > I~ (Point-to-Point) DR D4R (RF Link) TH (X
3.1.2-1),

Data Relay Satellite

IM
TC
g
Spacecraft & ,,/7/)
¢ N

TM: Telemetry

‘& %M TC: Telecommand
‘ TC \ Ground Station
\
<) —=
M =N or : Simplex RF Link
\ Ground Station =
/)
Space Link S
Subnetwork Ground Station

3.1.2-1 FE YD OEHB

13
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__RF Link 35—~ k12 (Data Relay Satellite)Z#XH I DIHEEHD., T —SFDPMRES
DI%EEIL ) E—5 (Repeater) (X 2.2.3-2(a)388) TH D.

FEHEED S FBADLEIETUX L (Telemetry) DR ThH D, 1 EBHSFEEAD
ERIET LIV Y R(Telecommand) QR THDEEXIFNBIE TH D).

RF Link (3. —t?ﬁﬂ%%?ﬁ)\Bfm:%/\@{ﬁ%c‘:mt%b‘6—?@?%%/\0){73%726573‘\ &I
X73&E(E(Duplex) TIF&U ). TIRAINESD 2 DDETIABES(Simplex) TH D,

nig. sLavy HEI%?L_B% MEE URIBETEX ~J(Metry; HK Data b Payload
Data)DIGEFTREE T D, BICT U X FUORICIESHRE ULIBETEIVY FORE
[FIEEE T DITHTHD.

313 EYITRY FT—2

TRy D —2(Ground Subnetwork)(d, i 12 XY ~(Ground Segment)(DF /N
TD/—F(Node)EEFH UL RY FDO—DTHD(H 3.1.3-1),

HmERY FD—=213, @E. LAN(Local Area Network)x® WAN(Wide Area Network)(DEE
GRTHD. BHORY FD—DDEETHD. CNHDORY RD=DICAYF—Ry
TO WIS, TCPIP JO LR ZEER LU TEBDOR Y RO =D &R L TIND,

i@tta“x YEDJ = RIEtEDT=H/N\Y R YD) YD (Data Handling) D&l TH

. FEHEREHI(MOC: Mission Operation Control), X+ O— R:ERBEHI(POC: Payload
Operatlon Control), X1 O—FF—5DNIE, ##f. RE. BEFDRIBTHD.

MOC POC

7 7

Ground Subnetwork

fﬁén%n\@

Processmg Archive  Analysis D|str|but|on

Space Link
Subnetwork

=

MOC: Mission Operation Control

Payload Data
POC: Payload Operation Control

3.1.3-1 ERY FO—D0EMH

14
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314 BEY TRy FI—O DREH

FEBEYRTLAZERTD 3 DOUITRY FD—=D(FVYNR—RTTRy D=2,
R=2UVDOYTRyY D=0, #EGTRY FO—=D)DEFHDENCDNT, TICIRE
MEVZEK 3.1.4-1 [T,

FE. EEITBDT-HDEHZER3.14-2ICR T,

Space Link Subnetwork

£ 3141 FHEEZERT D 3 BHEDEREDEN
YIRy FD—D BiE
ZUM—F (1) BIFCIESELENRVEFNCRETHD, mEREIFRL,
YITRw D=2 (2) 1B18 « RTFRIEFRBFVRETHD CGE 1),
Onboard Subnetwork (3) if_ﬂ,J:L_tls’\T'J‘J R(IGEBE. Storage BEZE)FIDE),
AR=2JD (1) FEEEZEREITDIEFE CHD, ESEELFAEL., EERBEBNEUNRET
BIRY D=0 355 kw7532 ~(Doppler Shift)/s: £ IC K BIESBILEHD.

(2) BN ERSNDFELIERICENRETHD CE 2),
(3) XS IFETIA)(Simplex) T D, W3@(Duplex) TIFHN,

tESTRY RO—=D

Ground Subnetwork

(2) ¥8E2(D Network % Internet Protocol Tt L CL\D,
(3) BIE « RTTETHD. BHIKMEBATED,
(4)BIERIBERIRICRTH(BEEE

)
)
(1) BIFTESELNFEEAERVEINCZRETHD, TEREFRN,
)
)

E)SNTENDH OIRIFEHRSNTNDRETHD,

SE 1t EORFEAMIIERART, Implementation I B/ZHDEAMIIIVHINT 1 T,

T 2 — IR HKERAB 2 DIHRE.

BEEEHI90 D

*K3.14-2 FEET —ICEDEBE

oET—4 Bi5
FUX R (1) BT —YDIEETHD.
Telemetry (2) TEBRVICKDFEEDIBBFEL, BELDIIEAEALETDICEEREHLT D,
ROBEIL, BROETEZETTD,
(3) Up Link/Forward Link [EZ85(CE Telemetry [35% T D(ER),
FUOvVUR ) N—Z > —HDEETH D,
Telecommand (2) ERROIIFEREBESEDCENDILEH. TERRDIFHFEFTEREN
ROBIEIL, BORE « BXETD,
(3) Down Link/Return Link JEZ85ICE Telecommand [FGE T D(EK),

315 TRy FJ—H DR

FEBEYRTARN ZYR—FYTRY FOD—DEIR=AUYDYTRY kD=2

EMETTRY ED—=D0D 3 DEEHEUITEDTHD,

cnid. M2.1.1.2-2 THRUZEEN

72 LAN @TDE#HICIUTIN D,
2.1.1.2-2 [IB#ENTZ LAN @ T DEFHTHDHN BENIZ LAN (ZE UIREB RO LAN @D

Eidhd. LD,

FEHBEYRATATIE, F3.14-1 [CHRUEXDIC, HEDREOER
DIEREBIDR Y D=0 VD EE#RT D, =5IC. FH

BEHNMRET DT — 5 DRI,

K 3142 [CRILDICFEHNDSHER, HEBNSFEM TARETIERD,
LD thEY TRy RO —=DTERBLTNDEHDRY RO —D %I DTO

~JJW(TCPNP JO RDVE)ZEZDEFIAYR— R TRy DO —D EFH

2D ANR—

AUV DOY TRy bDO—=DICBRATICEIRHATHD.

15

JICXT Uy 1 BBHIZ D @IS URESE(TRIE™)IRT 10 DEE




JERG-2-403

ZrU. #EYTRY FO—DDEAFETHD OSI SREFILDEZFITBEATED
DT, OSISREFIVDEZBICKSEFERDOTO FDIVHIMEICED, COFERTO
)LD CCSDS MFEEETO )L (Space Communication Protocols) THh D,

FEBEYRT AL MENICIER 3.1.5-1(a)ICn T KDIC, FEMEH EDEED LAN
O WAN Z+ VA =Ry FJO I TERKELUEZHEDRY FDO—DZEQOIE TEERT
2EDTHD.

(3E5C] : Space Segment [I—DDFEHEEEIFRSZVD, BEE—DRXDT—DTH
5107,

FEHO LAN, FEH-ith - SEIOERDR. D+ >S5 —=v ~(The Internet)’ (3~
O R JILH'RIZDD TR EICTRD(E 3.1.5-1(b)),

3.1.5-1(b)ZEHHE LIZEFTILCTHSH UIENAH 3.1.5-1(c) THdD, CC Cld. it
D4 VP —=R v ~(The Internet) Z—DDT TRy RO =D& L TRD,

315-1)ICFBERCYI—Ry b TJOFIIW(IVRY=TIYRITOLIL;
End-to-End Protocol EIES)ZBRAT D EICKD. FEHADRY FDO—DEMEDRY
D =DM DENB,

CNEFHA VY —RY FAR—=IZI 17— 3 (Space Communication)& IESt,
HEDRY FDO—=DI3, BED LAN XD WAN =+ V5 -y FTJORIILTERLEDZ
[CERICFHERC VY —XRy b JO I TERUZEDICRD( VI —RY FDZE#ESE
(C72D).

T TCP/IP 7O FDJILBTEFRINERY D —2/3MDT. The Internet THD.
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Payload |[,..

ser

Telemetry : D
— | Internet Protocol Tt
INJZ Internet,

Telecommand
RF Link

(a) FERIEY T LADYIEHIER

Space Segment Ground Segment
Space Link

Onboard Subnetwork

Subnetwork Ground Subnetwork

Payload |[--- | MOC POC
RF Link ser

Telemetry
Internet Protocol Ti&#

ey =" (o]
Telecomman INJZ Internet,

‘<sEOg>
(b) FEEHN LAN B ERw RO —D DB

Space Segment Ground Segment

Onboard Subnetwork

End User

Onboard

Onboard
Subnetwork

Space Link
Subnetwork Ground Subnetwork
Ground
End User

Ground
Subnetwork

(c) BHHE LEFBEBEIYRTLADETIV

Onboard Ground
End User || *** End User
AN V4

o

Space Communication b

(d) 3 D Subnetwork % a Internet Protocol T,

MOC: Mission Operation Control

PLD: Payload
POC: Payload Operation Control

SS: Subsystem

3.1.5-1 Space Communication System

17
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3.2FHEEIO L

315 10C)CRUEFBBEYRATLAOETIVZTO LI THSND UENZER 3.2-1
([T,

HEY TRy D=0 k3JL(Ground Subnetwork)ld, FERBEY T AICHBNTIE
TRV DBEMBETHDIN. HEY IRy FDO—=070 ~3)LBIEE 0S| SRET
JVDEEBEE I D(TCP/IP 70O kJJLEFZEA UIZ The Internet TH D).

Space Segment Ground Segment

Onboard

Ground
End User End User
Application Application
User User
Space CEmmunlcatlon Relay (Onboard) Relay (Ground)
o ayer_____
End-to-End End-to-End
End-to-End End-to-End
Network Layer Protocol Protocol Protocol Protocol
(Relay) (Relay)
“““““““ | 1 | |
Data Link Layer Onboard Onboard Space Link Space Link Ground Ground
------------ Subnetwork Subnetwork | | Subnetwork Subnetwork | | Subnetwork Subnetwork
Physical Layer Protocol Protocol Protocol Protocol Protocol Protocol
1§ 1§ 1§ 1§ W N
(e.g. Payload/ (e.g. Central Data (e.g. Ground Station) (e.g. Mission Control/
Subsystem) Handling System Payload User)
of Spacecraft)

|:| : CCSDS Recommended Standard Protocols

Ground Subnetwork Protocol: CCSDS Recommended Standard Protocols(SLE) &=,
Onboard Subnetwork Protocol: CCSDS Informational Report(SOIS) &=,

[Icons @ : Node [_] : Protocol Entity (> : Object SEVZ[8) ]

321 FEBEONTORIL

3.21 [CHRNT. TV RY—IYRTJOIV(End-to-End Protocol) EFEE' VO T T
Rw kD—270k3J)U(Space Link Subnetwork)ld. CCSDS NFeE&IERICEF LI
CCSDS #15MiZ%~0 + 3)L(CCSDS Recommended Standard Protocol) Td 2.

BHEY IRy FDJ—270 k3)L(Onboard Subnetwork Protocol)ld. . ETEEALTHL)
DED. FEBICET 1 I 71 LEEDENBATEDDT CCSDS #SIFFITEU 8, 2

12 L. 128 Y —E 2% LIz SOIS(Spacecraft Onboard Interface Service)& U\ D Li— RHY
Hd.

Ground Subnetwork [t ERDT0O D)L EZDFEKERI DN, 1 VI —Ry ~DZ
S TH D EEHITKID CCSDS SLE(Space Link Extension)#1SE#HAT B,

8 CCSDS MBHIN—DIIMRELICK D TREERD I ORYR— S K DEIRBE OHITEDER THD. ZDEH. ik
TEA U T DEMISTLERRDFHISER T D,

18
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321 T RY—xT k7o bal

End-to-End Protocol [& CCSDS (D Space Packet Protocol Z@A T B,

S¥EC : CCSDS (3. Space Packet & End-to-End Protocol E I ENGREFELIE, D
%. RF OfREHHIRERNTHIRBENCRNTZET Y ZEIRET D Protocol &
LC CFDP(CCSDS File Delivery Protocol) D88 SN (NASA/IPL N2 w3 YT
{EF). T Protocol I End-to-End Protocol & U CIEARI D ELTRETH D,
5(Z. TCP/IP Protocol Suite D—E&ZDFE . 37)5(/\(3737’2)1/15 L C End-to-End
Protocol &3 28NS EHDNEAFE TIIERASN TG

Mo T, IRIRTIE. JAXA ZEIE A THD Space Packet Protocol DHEIEEET
.

738, Space Packet Protocol MA@ End-to-End Protocol [C DU\ TId. BSENXE(8]
=R,

322 AR—RYHH Iy rD—HFOralL

Space Link [Z73RNDEISD 2 DDEFIMHES(Simplex) THD(3.1.2 Eizh
Telemetry Link C. ft873(3 Telecommand Link TH .

Dd

) — DI

Space Link Subnetwork [ OSI SIRET )LD ™I 2 EBICHE2X T D, CCSDS (& Data Link
Layer % Data Link Sublayer ¢& Sync. and Channel Coding Sublayer @ 2 D@ Sublayer TH&
9 BD(X 3.2.2-1),

OSI Layer CCSDS Layer
Data Link L Data Link L Data Link Sublayer
ata Link Layer
aa e mayer Y Sync and Channel Coding Sublayer
Physical Layer Physical Layer

3.2.2-1 Space Link D Layer

Space Link Subnetwork [C;BFE 9 D5%5T12¥ M Protocol 2[4 3.2.2-2 [C”" 9 °, Telemetry
Link & Telecommand Link (&, JEXTFM@S TH D,

9 Telemetry (D Data Link Layer [& CCSDS ™ TM Data Link Protocol £:;8M TZ 3% AOS Data Link Protocol (& TM Data
Link Protocol Z&2Z L 'CL\BM T AOS Data Link Protocol ZiZ#- 9 3,
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I Telemetry Telecommand
| CCSDSAOSDLP | | CCSDSTCDLP | |  Data Link Sublayer
Space Link | | oo
Subnetwork |:> | CCSDS TM SCC | | CCSDS TC SCC | Sync. and Channel Coding Sublayer
Protocol | ' |—F———— —&L————— | TTTTTTTTToTosmomomsosmomeme-
|ccsDs RF & MOD| [ccsDs RF & MOD| | Physical Layer
I T —
Simplex Simplex
TM: Telemetry
AOS: Advanced Orbiting Systems TC: Telecommand
DLP: Data Link Protocol RF: Radio Frequency
SCC: Sync. and Channel Coding MOD: Modulation

3.2.2-2 Space Link Subnetwork (2@ 9 & Protocols

NS5 Protocol (3, R 3.1.4-2(FBHT — =D ICXTIN LIZEDTH D,
Data Link Sublayer (&, Telemetry 8K Telecommand & _EffIE(D Space Packet &
Transfer Frame TImX 9 .
Telemetry (D Data Link Sublayer [, QZ KO Space Packet ZZ &1t UIZ/ VT v F3IZEE
ERED Transfer Frame Timx 9 (Y 3.2.2-3),
Telecommand (D Data Link Sublayer (&, T/Z&K D Space Packet ZQZKD Transfer
Frame Timix 9 (X 3.2.2-4),

_gms ., TZE
- | Space Packet|| Space Packet |[Space Packet |- ——{ Space Packet }—
|| Transfer Frame [ —| Transfer Frame I—
: BEE AzE
3.2.2-3 Telemetry Space Packet DIm% 3.2.2-4 Telecommand Space Packet MDI{EX

Telemetry (FImiXFR D DIRNTERT — Y ZLET DIV IIEET DT EZEBHTI DD T,
Sync. and Channel Coding Sublayer T5% ) 5] IE R7S(Reed-Solomon & Convolutional ;&%)
ZEAUTUmERD ZFTIE U, BEETDRVV(X 3.2.2-5),

Telecommand [FmEFRD DIRNTERT — I ZELEITDCEEBHTT DD T, ARQOMH
BEZRFD, Sync. and Channel Coding Sublayer T:2D1&HERTS(BCH & CRC)EEMA L,
Data Link Sublayer T HDLC"ZZFEMAIC Modify Lz COP-1(Communication Operation
Procedure-1)81&5 28R 9 ©, 2ERITHERD ZRE ULHE. SEAIREEAICEEZ
BRI D(H 3.2.2-6),

0 Automatic Repeat Request : ZSRITRD ZEHE LIZEE, BINICEERICBEREBRI DL,
" High-Level Data Link Control
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=11 (Space) ={Sf8l (Ground) Z{SHl (Space) =1EMI (Ground)
Transfer Frame Transfer Frame
COP-1
Transfer Frame Transfer Frame
\ 4
[Decoding | :Encod;mg
Coding: Error Correction Code Coding: Error Detection Code
(Reed-Solomon + Convolutional) (BCH + CRC)
E: BXERIG Telemetry TInE T B,
3.2.2-5 Telemetry ¢ Channel Coding 3.2.2-6 Telecommand @ Channel Coding & ARQ

3234 YvAR—FKH4 IRy kD= 7o kol

Onboard Subnetwork Protocol [d. BEFfFDED%E Modify L CERATEDMD T, CCSDS
[FREZTEDZ) 12,

L%T_ MIL-STD-1553B *b SpaceWire /5 EMEAIN T D,

BAITDEDON OSISBEFTILDRI2 BOED TR TE CCSDS Layer TIX

TMZEC%&go

CCSDS [ Onboard Subnetwork (D Service ZiZ#E1L LIZ SOIS(Spacecraft Onboard
Interface Service)'?1'¥p2D, SOIS ZEA T Di%E. Onboard Subnetwork Protocol (&
3.2.3-1 [CI £ DIC7%D. Convergence Sublayer (3. ##10 Data Link Protocol E@ﬁﬁ@'
2I%8IC Data Link Protocol Mi& 1\ % _E{t10D Subnetwork Service Sublayer NEZ=E7%
IO DEETH D,

| |
[ Subnetwork Service Sublayer | | [#— Application User [CX1 T SIREH — 2,
Onboard |:> | Convergenc:e Sublayer | < MIL-STD-1553B, SpaceWire etc.

Subnetwork @ Protocol MEV\E ERINEREER0)
Protocol
MIL-STD-1553B, SpaceWire etc.

| Data Lir:k Layer |

|
| Physical Layer |
| I

3.2.3-1 Onboard Subnetwork Protocol (D&% 5l

324 9Ty F—HFOral
Ground Subnetwork [ ED1 VA —Rvw FEZOFFBEHEI D, 2L, MEDTY

2. CCSDS Recommended Standard TI37%()\, Informational Report T3,
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H—Rvw ~T0ORIDIDOH TIEENCSNECADDD, ZDIZEh. CCSDS M SLE(Space
Link Extension)&#1&S =AY S(X 3.2.4-1),

Ground Subnetwork (3, Space Segment /2 (3E73DFEHMEREID Ground Segment K
*®={E9D CCSDS 7O )LD PDU(Protocol Data Unit)ZZDFFErXTJAEE T D
CCSDS SLE &i&5Z&it D1 VA —Ry FTJORIDILEEHE T, BRI DIBENDD.

SLE @&, HIRIE. FEKEEIZH DM EBEEBEYY—ED1 VT T —AD
H—ERERELTRD, T—F1Z v X Telecommand A' CLTU THV Telemetry 1Y
Received All Frame TH 3.

BTH. JAXA TI3 SLE BSEFIICEFESINIZ SLE EXEZR U< I BDT0 ~IJL(Space
Data Transfer Protocol ; SDTP(ISAS))X® H- I Protocol E#BIAN TIXfEAT D,
| |

CCSDS SLE
Ground : (SDTP or H-1I Protocol)
| |

Subnetwork
Protocol [_TcPiP O FJ)LEE |
| LAN, WAN % |
! i
3.2.4-1 Ground Subnetwork (@3 2 Protocol

3.3 AR—Z/\y 70O FaILDOEE

ZNR—2/\Tw =70 3JL (Space Packet Protocol) (3. FE@ENDIY RWY—I VR
770 +3)U(End-to-End Protocol)IC;@F9 & CCSDS #1570 )L TH D,

IMRIC. Space Packet Protocol DAZ/SIFMAETRT 13,
334 A raT—42a=v

Space Packet Protocol @ PDU(Protocol Data Unit)'4(& Space Packet T&Hh2d, PDU DT
—A1EE(™ 3.3.1-1)[ Telecommand., Telemetry & EH&E TH D,

Space Packet [IETERD Space Packet Header & QZ KM User Data Field D'5753.,
Metry'5Xb Command (J Space Packet (D User Data Field [C AN TIZEY D,

Metry &/Z (& Command
Packet .
Hender User Data Field
BEE ZE

3.3.1-1 Space Packet
3.3.2 AR—=Z Ty FDIEiE

Space Packet [d. — D@ Source User Application H'5— D/ (FEEID Destination User

B SHAIIRHESTED 2.2.1 BFIESBOT &,
“ 2228m [X5k) 8.
5 SHEl. BT —SDCE, Telemetry [d Metry ORIBITIEEEKT D,
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Application \, —DK/Z(FHEED Subnetwork =T L CDETF[E T —~A =X T Space Packet
IR D, I/515 Space Packet DAL, 1:N DEFFEITETHD '8,

Space Packet (&, Source User Application & Destination User Application @ Path CJ?
FLwyy>YDT2B 7, COD Path & Logical Data Path(LDP)&E KU, T Path ID %=
APID(Application Process Identifier)=1\5, APID (3, #1877 kL X TI37%< Application &
BRI T DEBIF CHD. VI EDTPDIRAITTH>TERL,

Space Packet (& APID TEZSMN/Z Logical Data Path DHEIGiX T D, 975105, Space
Packet [IFHEIRIC KD ERE(FIERE)SN/T LDP OH Z{mX T D '8, Space Packet (=
HI5%RE (Pre-configured) b —E2 2 TH B,

Space Packet DimXkld. &73@(—F3@)T —E 2)( Unidirectional (one way) Services) T
Hd. LDP DFIKIF. ZEFTEDNNXREETER, il FEFTEDNHZE &
TEELN,

333 AR—X/\Try FDER

Space Packet [3. User Application D" D,

User Application 7' Space Packet & X9 ©(Packet Assembly) C & IC KD, User
Application f8IC Logical Data Path AN D, DT EIF. Network Layer M RIFIRS
NT. User Application DX ER [F Space Packet DHMEESINDEZZTRINED)
DCEICTRD(H 3.3.3-1),

C1nild. Space Packet Service &\D Space Packet Protocol D —E X THD.

Source Destination
User Application i User Application
- Packet |m == == = == = - L o—_gl—(_:al_Da_ta_Palh _______ Packet
E 1 nhs F2 [a)us]=]
Packet Packet Extraction
_ ] A
mmmmmmm -
: v End-to-End Protocol (Space Packet
iNetWOfk Layer Packet Transfer Packet Relay Packet Relay Packet Recovery
1 A 4 A
:' “““““ v \ 2 . v

_______________________________________________

\Pata Link Layer _
1Physical Layer L

Packet Transfer Function : Multiplexing, Routing
Packet Relay Function : Storage, Routing
Packet Recovery Function: Demultiplexing

3.3.3-1 Space Packet Service

T 1:Packet Primary Header {910
S 2: Packet Primary Header &2

16 #h £ IP(Internet Protocol)D{miXIE. N:N OIFIRIGETH D,

7 TCP/IP JORIJIED IP (E. EEIP PRURESBEIP PRURTPRLYYYTTD, EEICHIEP RURTH
B, e, TIEEEITIEEIEEIP PRURESEIP PRURERETED, BRIERETIFR0,

'8 1th D IP(Internet Protocol )Rk BRIFRE TIFRL )\, HKIET DEEIC Destination ZIEFETED.
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(3¥52) : Implementation Tl&. B 3.3.3-1 [/~ LJZ Source /ZI3 Destination
@ SpacePacket Protocol #BEI3 User Application BIA TERITI D EN'H D,
CDXDXIHBETH. Space Packet Protocol #EEEZE1T79 D User Application
MDBR (I Space Packet Protocol & H759 (C1ld CCSDS #1&55CTh D).

738, Space Packet Protocol [d. #t[C Octet String Service UL\ DHY—E2H'HD(H 3.3.3
-2), COY—E L. BEEE. User Application 1Y Space Packet 4 f% T=750 \BEF
SEATHD.

BIFEMSEICIE. RAL BARLUIRNCE,

Source Destination
User Application User Application
Packet Packet
(1= ADDS
mmmmmm =
x 1 A 4 End-to-End Protocol (Space Packet Protocol) 2

| Packet Transfer | [ PacketRelay | [ Packet Relay | Packet Recovery

1

1

' Packet Assembly Packet Extraction
: y
:Network Layer

1

1

1

1

1

A A *
[ v v
:_D_aga_L_in_k_Lgxe_r _ e y - - i tutrieiaint i tuiuieis | e mmmmmmm e —m oo o l_ ______
\Physical Layer : Onboard Subnetwork : LSpace Link Subnetwork : : Ground Subnetwork
R T T T e T
4. . Packet Transfer Function : Multiplexing, Routing
/E 1:Packet Primary Header {70 Packet Relay Function : Storage, Routing

¥ 2: Packet Primary Header [&75 Packet Recovery Function: Demultiplexing

3.3.3-2 Octet String Service

Octet String Service M55, Source User Application [ Network Layer /\ Packet M &
DIENT Packet Assembly Z17 D28 DIEER(Packet Primary Header £ BXIEH) 2 X DINE
NHd . FIz. Packet Primary Header D Packet Sequence Flag Z{FR TE30\HIHNHD

50
3.3.4 AR—Z /Ty FDIEEFHE

Space Packet Protocol [3, —73[@1 —E Z(Unidirectional Service), >3V 7 — ALY
—E Z(Unconfirmed Service). ¥ >3 J1)— kT —E X (Incomplete Service) TH .

® —HE@t—EX I LDP DR iklE. SEFETEDNEEETERE),
(Unidirectional Service) fhiRlREEN TEINRERFTER,
(T35, BFE(Simplex) THD)
® PUIVIP—AY—ER FHigld T—HEZELULCSHI)SDERIEHRESITRSR),
(Unconfirmed Service)

® (VIVITU—FU—ER [ FTIREOTEMZRITLER, T2, BEANZZILAEREZR.
(Incomplete Service)
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CNGDY—E RS, % 3.1.4-1 X0 3.2.2 FilCH UIZ K DIC Telemetry & Telecommand (&
TSRINERD 2 DDEFI@HEIS(Simplex) THDC L. K 3.1.4-2 [CHR ULLFEET —IniE
(Telemetry, Telecommand)DIFH R X O FEHEEARHIE NS DER THD,

Metry Space Packet(M[F, Telemetry Packet &0\ D) DImXE(E. 2DDIEEED DD >
TEITETNIEFELL. B— BELBRDOHRE U CEFBEICHIEEZSZDENDIR,
HULA. ARQ ZITV\BREICEEZEDILDE. CALAILREITDICEZEHTIT D,

ZMDIZ8. Telemetry Packet Z{xix 9 D Logical Data Path Z#&3% 9 D 3 D@ Subnetwork
MDDHB. Space Link Subnetwork [FF20DETIEZ1TD, Onboard Subnetwork & Ground
Subnetwork (@M T D Subnetwork [CRKDND, BEABR(FIZDETIETHDARQ =751

. BRCZBLICHEEZENT. ILLEZELESEBRNCENEETHD), ZLT.
Telemetry Packet [3XZEERZTNT. BEXNZXAEFTIEL,
3.3.4-1 [C Telemetry Packet (D End-to-End DIGEER T,

Space Segment Ground Segment

Onboard Ground
End User End User
Source . Destination
User Logical Data Path (PDU: Space Packet) User
Applicatio Unidirectional Service, Unconfirmed Service, Incomplete Service) Applicatiol
try Packet Telemgtry Packet
Relay (Onboard) Relay (Ground)
End-to-End End-to-End 2idie End-to-End
Protocol Protocol Protocol Protocol
(Relay) (Relay)
| | 1 1 1 ]
Onboard Onboard Space Link [lf__  _ Space Link Ground Ground
Subnetwork Subnetwork | | Subnetwork E%'Q E_]--T;E_ b Subnetwork [ | Subnetwork Subnetwork
Protocol Protocol Protocol Protocol Protocol Protocol

$¢Space Link Subnetwork [F32DETIEETD,
$¥Onboard & XU Ground Subnetwork DEAZEKRIFFZNETIETHD.

3.3.4-1 Telemetry Packet @ End-to-End {535

738, Onboard Subnetwork ¢ Ground Subnetwork [ICRUNTIE, BT D Subnetwork
CKDIEEIBEMRIESNBNIBEEDN H D, mEIBFZXSDIC(L. Destination User
Application [Cd3U\C. Space Packet Primary Header 0 Packet Sequence Counter &z CH#
RTED, T2, B—. ImEDPIC Space Packet hVRE UIZIBEE Packet Sequence Counter
IBIRCHER TED,

Command Packet [, Telemetry Packet DIGEEIFEZD, miEFR D DIGEIBEHDED
DEFSTER), 520D Command DETIIFEHEBIESTDCENDH D,
Z DIz, Command Packet =ik 9 2 Logical Data Path Z#a% 3 2 3 D@ Subnetwork

W—fi2IC Metry(HK Data, Payload Data) (D & Telemetry EILSTC EHYB 1)
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(FEEREDNDEARKRIEBERIESNDCENNETHD, Space Link Subnetwork [,
CCSDS COP-1 #1&® Sequence Control Service(GRD1&H. BEXNZXAER D) Tox
BOHEARRIBB ZIRSE T D, Onboard Subnetwork & Ground Subnetwork [33ERB 3 3
Subnetwork [CEX DN mERRDNDELGEIEBEERIAESNDCENEARBRTH D,

Command Packet [& Destination End User TIE U<IGESNZ C EETER T DUNBN D
D, TDITEH. M ERAINTTOFEEDERFIEIS. R Command XE&ICFEBEN
5inEEND HK Data TOVY FETOERZTD, CDIEEZ Command Success
Verify(OV Y REITIEEE)END, COIVY RERTIEFIEICK D, Space Packet DX EHER
HIHNDD T, Command Space Packet (X ZEERETNT. BEXN_ILAEFLCS
W RR. DIV RERITIEET ST B ES R I (Spacecraft Monitor and Control: SM&C)DEE
BSDIZED. RIZETIIARE LKLY,

3.3.4-2 [Z Command Packet @ End-to-End DIGEZR T,

Space Segment Ground Segment

Onboard Ground

End User End User
Des&';::'on Logical Data Path (PDU: Space Packet)

licati Unidirectional Service, Unconfirmed Service, Incomplete Service)
Comnjand Packet
Relay (Onboard) Relay (Ground)

End-to-End 22 L End-to-End

Protocol Protocol Protocol Protocol

(Relay) (Relay)

I I .. I I
Onboard Onboard Space Link - ="=—=="- P Space Link Ground Ground
Subnetwork Subnetwork | | Subnetwork |OEE Subnetwork | | Subnetwork Subnetwork
Protocol Protocol Protocol gl-=='=== — Protocol Protocol Protocol
3 1§ 1§ N ) N
l < | L | | l I

¥ Space Link Subnetwork |3 ARQ(GRD&H, BiX):COP-1 &17D, BXER(S Telemetry TIHET D,
3 Onboard B KU Ground Subnetwork DEABR(SIGERDHNEERIBEBEEZ RN ETHD.

3.3.4-2 Command Packet D End-to-End {53%

3.3.5 AR—R /9w FORE

Space Packet Protocol [, FJEEHEY —E X (Asynchronous Service) T, User (& Space
Packet ZL\\DFEAE U TCERL, REYMIVD, REBEOHKIIZU,

1212 L. Space Packet DFEE(IL. I Subnetwork DD EES(TD, HIZIZ.
Onboard Subnetwork /' MIL-STD-1553B (DK DIC Time Slot TF—HmEZETDHE. E
£ IVD REBENHININD, F/Z. Space Link ODOIGRENIERCENERE
EEIIHINSND,
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4 ZAR—Z NNy 7O raOBERZE

CCSDS #) £ (Recommended Standard Specification)(d. Software Xb Hardware O
Implementation ZiRE UIZED TR, ER(Requirement) Zi2E(L UIZIHRBTHD, #8
BIE BIRIROATY 3 VESBEDEHD.

C(MEI(Z. Space Communication @ End-to-End Protocol [C{Ef 9 2 Space Packet
Protocol #)&(CCSDS 133.0-B)DiRED DB EIREZOA T Y 3 Y ESTIBICXT T DFA
FOREZRIEDTHD.,

CODREZRPI DDA TEE ULHRBESIBEDANPICEHHIT D, \MBEXP. 15
v DRBIIIIEEN HDCEET T, CDIRIBIL CCSDS 133.0-B DEMNTHND. = TDH
BaEE LU CUVDNDITTIERND T, 585HE CCSDS 133.0-B ICKDCE, R, BBEATH
D, CCSDS 133.0-B TILEH =N TLVEU RIS : Primary Header (D Sequence Count
[£APID C&)E. CCTlEmDrEssesE L.

CTCTmIIZEE(L CCSDS 133.0-B TNABICEHINITARBZIRED JAXA FZETRIC
SIMEUICEDTHDERICABIZRIEDTHID, CCSDS 133.0-B DIABEEEIDE
DTIFIELN,

4A AR—ZANNry A raiaved e RLY SV TOES
4.1.1 CCSDS #h&FDIZHERIK

IMRIZ. Space Packet Protocol @ Concept & Space Packet (D Addressing DEZEZM I
(X 4.1.1-1 38),

(1) Space Packet Protocol [&. OSI S8EEF /LD Network Layer [CH B9 D, Space
Packet Protocol (D Protocol Data Unit(PDU)(& Space Packet &U\5,

(2) Space Packet Protocol [&. —D® Source User Application H*5—DZFZI3EED
Destination User Application \, — DZXIZIZ#EED Subnetwork Z1T L CDETIQ
F—A~{x3XT Space Packet Z1xxd B,

(3) Source User Application 7 5 Subnetwork(s) % jT L C D Destination User
Application(s)/\(D Path % Logical Data Path(LDP)& IS\,

Source User | _ _ __ ____ 1 Logical Data Path (LDP) _ _ _ _ _ _ _ _ p| Destination User
Application Application
L I
Space Packet Space Packet Space Packet Space Packet
Network Layer Protocol Protocol Protocol Protocol
(Sending End) (Intermediate) (Intermediate) (Receiving End)
| | | I I |
Local Intermediate Local
Subnetwork Subnetwork Subnetwork
CCSDS 133.0-B-1 Figure 2-1, Figure 2-2
4.1.1-1 Protocol Configuration & Logical Data Path (LDP)D 15l
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(’E£5C 1) : Implementation TlJ. B 4.1.1-1 [Cin LJ/Z Source /2 (3 Destination
(M Space Packet Protocol #8E(3 User Application TE173 D ENHD
2., COKDFIHBE. Space Packet Protocol DIFIEEE1T9 D User
Application D& (E. Space Packet Protocol &H75T
(JE5C 2] : User Application A & User Application BRI C. A B EBHSAD
EEZTOBEIEENADNEIRD 2 DD LDP ZHEET D,

(4) INTODLDPI(Z. Path Identifier(Path ID)[C KD 1= —DICHBI(ER LZL)EN D,

(5) —D® Path ID [F. —D® Application Process Identifier(APID)Z D APID (5B F
(Qualifier) CREZE I D,

(6) APID 1Z8tAd APID 0 Domain Name Td& ). APID Z[F—D Domain Name A
TAZ—D(E—)THD.

(7) APID 1£B6A3 Space Packet 7O +JJU CREBESNIE T —IBEICITIV, FhifE
@ Subnetwork D—DXIZIFEED Protocol ICK > TmESND.

(8) System /(3 Subnetwork ' — D@ Naming Domain R APID E =R SI5E. APID
1ZEF ASER T DINENE),

(9) FHE-FHEIZIEIFE—t LBDEE') >~2IC TC Data Link Protocol, TM Data
Link Protocol Z/z(& AOS Data Link Protocol (BT DIBFED APID (ZAEAS
Master Channel Identifier(MCID)Cd2&., MCID=Transfer Frame Version(TFVN) +
Spacecraft Identifier(SCID) CTdH .

4.1.2 JAXA DREHFHE
4.1.2.1 User Application
IMRIC. User Application [CRE T DIZ#EETRT,

(1) User Application CIIIBBIEEZR I DTIER., FEMY T ADERD
Application Z"d EDTHOD. VI DT PON=FRIDTPDERDIZDELT
BU\,

(2) DT —DDHEESICIT—DZIIHEED User Application MEFET D EEH D,
F2. BED Computer(=fEE4E3) E TIMET DY D D T P (#HEED\— D T )
[CHRTE LIS 0))DIBE D User Application (3452 &~ (FIRTVI TH D,

41.2.2 Logical Data Path
IMRIC. Logical Data Path(LDP)ICRI9 DIEEERT,

(1) IRTED JAXA FEB#S 25 AICRIT D Logical Data Path (3, 154 BIBEERE. F
EFH¥(D User Application D51t @ User Application . @ User Application 7
SFE# O User Application &, FE# @ User Application DS FE#D User
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Application BENH'HD(E 4.1.2.2-1),

Space Segment (Spacecraft)

JERG-2-403

Ground Segment

Source User |________ L Logical Data Path (LDP) _ _ _ _ _ _ _ _ Destination User
Applicati icati
Layer pp ica ion Application
Space Packet Space Packet Space Packet Space Packet
Network Layer Protocol Protocol Protocol Protocol
(Sending End) (Intermediate) (Intermediate) (Receiving End)
| | I I |
Onboard Space Link Ground
Subnetwork Subnetwork Subnetwork

(a) SPEEH# User Application 151t E User Application \@D LDP

Space Segment (Spacecraft)

Ground Segment

Layer

Source User
Application

Logical Data Path (LDP)

Destination User
Application

Space Packet

Space Packet

Space Packet

Space Packet

Network Layer Protocol Protocol Protocol Protocol
(Receiving End) (Intermediate) (Intermediate) (Sending End)
............... I I I I
JDaatnklaver Onboard Space Link Ground
Physical Layer Subnetwork Subnetwork Subnetwork

(b) 38_E User Application D551 User Application \(D LDP

Space Segment (Spacecraft)

Source User
Application

Space Packet

Destination User

Application

Space Packet

Network Layer

Protocol Protocol
(Sending End) (Receiving End)
............... I I
Data Link Layer Onboard
Physical Layer Subnetwork

(c) SPEEH¥ User Application @ LDP

4.1.2.2-1 {FRBV7S Logical Data Path (LDP)

(2) Logical Data Path (3 ¥DIEBYIC [E—DXZIFEEID Subnetwork Z#FE I ., Source
User Application A 'S Destination User Application B /A Subnetwork DX HME#
DS CTE Logical Data Path [3—2CT# 3, Logical Data Path (& Source User
Application H'5 Destination User Application N\ Path TH D, FIBICIIFEIN
VAN

(’F5c] : Source User Application A )5 Destination User Application B /\ S-Band
D RF Off =42 T DIHE & X-Band D RF Q&R BH I DIHEN D > T
€ Path ID [F—DTH D,
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4.1.2.3 APID
BURIC, APID [CE8T DIREETT,

(1) Telemetry Packet [, AOS Transfer Frame Version Number (‘01’) + SCID (8 bits)AN
TEEULRITNIERL, ZIZL. CCSDS Reserved APID Zf7<,

(2) Telecommand Packet [d, TC Transfer Frame Version Number (‘00’) + SCID (10 bits)
NTERUSONIERL, /212U, CCSDS Reserved APID Z[57<,

(3) EATED APID Bl 4.3.2.1.2 BIICEE T D,

4.1.2.4 APID {&ffiF
IMRIC. APID {E8fiF(Qualifier)[CRET DIZEELERT

(1) ER5H2#(3. Space Link Subnetwork (D Data Link Layer [ AOS Data Link Protocol
& TC Data Link Protocol Z{£f9 &, %€o>C. APID {Z8iF(3 MCID THD.

(2) MCID=TFVN(Transfer Frame Version Number) + SCID(Spacecraft Identifier) Cd .
AOS Data Link Protocol @ TFVN (& 2(‘01’), TC Data Link Protocol @ TFVN (3 1(‘00’)
Thd.

(’X52) : Transfer Frame Version Number DFE&EE* 4.1.2.4-1 [Ch T,

2R 4.1.2.4-1 Transfer Frame Version Number (DfEZ

Version Binary Encoded T
Number | Version Number

1 ‘00’ TM Transfer Frame

1 ‘00’ TC Transfer Frame

2 ‘01’ AQOS Transfer Frame

3 10’ Version 3 Transfer Frame

SANA[15](D TFVN

(3) LIEN>T. TUXK'J®DAPID [ AOS Data Link 0 SCID(8 bits)ATE#E LIRIT
NIFRL, LIV RO APID (& TC Data Link @ SCID(10 bits) A TE#E L&ITN

42 AR—ZA/7y F7R FALOY—ER
4.2.1 CCSDS #)& DIR#FERE
4211 —EXDOHH
Space Packet Protocol M Service DS EURICT T,

(1) SBRIEREY —E X (Pre-configuration Services)
User [ZFHEBERICKDRESNIZ LDP ZN L TDHT—IEEREITDCENT
=2,
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(2) 873[E(—73[@)HY —E R)( Unidirectional (one way) Services)
LDP Dfifld, ZEFTEDINEEETER, ftimld, EEFTESTDNZE
[(ETE0N
(3) JEEEAY —EZ(Asynchronous Services)
User MM=x2 9 D Service Data Unit D5+ = V2 DIRFEIFIRL)
User [3. Service Data Unit Z{mX ULIEWEEICIETED. 122 L. Provider
[CK > Tl Service Data Unit DRESFBEICHIKIZDITDIHENDD.
(4) FZEXREESY —E Z(Unconfirmed Services )
Eiild, T—YEZEULZIRND 5DERBHRZZ TS
(;¥5C) : CCSDS (& Service User & Service Prowder(Subnetwork)FéﬁG)?I:l—%U?ﬁ[l
LR
(5) R5zEH—E Z(Incomplete Services)
T—AREDTEMZRIELUR, 2. BEXANDZZXLAEHFLE
(6) EmEIEH EIREF LR\ —E Z(Non-sequence Preserving Services)
EIED—THE D UIZ Service Data Unit IDJEZEIS. LDP Z@Bd D EICK
D, REESNBINCENDH D,
(J5C] : Space Packet Protocol [EREBT —EXZRIE T DX N ZZAAERFIZIZL)
IEXGREIZ. Subnetwork DITERBICIKFET D,

4212 Y—EXRDEH
IMRIC. Space Packet Protocol D Service MiE$8EZDEINEI T,

(1) Space Packet Protocol [, Packet Service ¢ Octet String Service 015 2 DD
Service YD (% 4.2.1.2-1),

X 4.2.1.2-1 Space Packet Service & Octet String Service

Space Packet Service Octet String Service
Packet Service [d. Service User D4R LIZ Space Octet Service (3. Service User H4Eg% U1 8
Packet &, LDP ZNT U CZDOEHIET B, Ew b DOEEHBEDT —H (Octet String)%, LDP
ZN U TCZOIFIEET D,

Service User (3. Space Packet =4 %9 2,
Service User H'H0 UTZ Space Packet [d. Service Service Provider (&, Octet String [C Packet
Provider [CK D ZDHFIEESND, Herder Z {140 L C(Space Packet (D Format [Z75:

BNnET B,

(2) —D® LDP @M Source & Destination (3@ L Service THDMUEIFRU\, HIZ IS
Source 7' Octet String Service T, — DX /ZIF#EED Destination 7' Packet Service
TELXU,

(3) 2 DM Service & E Protocol Data Unit(PDU)(& Space Packet T &, Packet Service
MDIBSIF. Service Data Unit £ Space Packet THD( 4.2.1.2-2 S]),
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Service Service Data Unit Protocol Data Unit
Packet Space Packet Space Packet
Octet String | Octet String Space Packet

CCSDS 133.0-B-1 Table 2-1, 2.2.2.1 Note

(4) Space Packet DT —A#i5(d 4.3E7ICECE, T D, Octet String DT — A #&1S(d Space
Packet D5 Packet Primary Header Z[R( /2 Data, J7%10%5 Packet Data Field ™

Data TH D,

4213 H—EXDEE

% 4.2.1.3-1 [Z Packet Service & Octet String Service DEZEZM I .

2% 4.2.1.3-1 Packet Service & Octet String Service (DFEZ

Packet Service

Octet String Service

1S

Packet Service (&, Service User H"4ERL LT
Space Packet ZZ M LDP TImET D.

Service User (& 3.3 BAlCECE, LIZIRIS &R0
IZ Space Packet ZER I BT &,

Service User D4 AKX LTZ Space Packet (.
Service Provider D' ZDFEFInIET B (Shall),

Octet String Service [&. Service User D—1#
D Octet String(8 £ v FOEHKIBDT—9 )&
LDP TImxd B,

Service Provider [3. Octet String Z Space
Packet MF(F 75105 Packet Header Z19710)
[C U TR B(shall),

Service (D Parameters

* APID

APID (3458 Parameter TéD, LDP 11—
EHICHBRTDCE,

DIZEBIT BI2HIC APID Qualifier(MB/FIHES)

* APID Qualifier

APID Qualifier [3. Space Packet ¢ APID |C
B9 Lz Optional Parameter T# 3., APID
Qualifier (&, APID (D Naming Domain MD3&R1IC
BRI DIEHRCTHD.

APID Qualifier Z{ER T dHE. TDIERIE
T8 Subnetwork NMEAT D

APID Qualifier [3. Octet String DS54/ LTZ
Space Packet ¢ APID [CB83& L/ Optional
Parameter T2, APID Qualifier [&. APID M
Naming Domain DERIICERIT DENTHD.

APID Qualifier ZEAT dinE. TDEIRIL
TRIBD Subnetwork HEA T B,

« 2" Header Indicator

NA

Secondary Header 1'% 2125, Secondary
Header (3 Octet String D4c88ICIEB I B,

Secondary Header DB (S Packet Primary
Header @ Secondary Header Flag HVn g, ',
Octet String Service Tld. Packet Primary
Header (& Service Provider A9109 3,

Ko T. Service Provider (& Service User H
5% 5N D Secondary Header Indication
Parameter C Secondary Header Flag Z4 9
)

* QoS Requirement

QoS(quality-of-service) Requirement [&. & Service H'E KT B Service DREBEZHSNT

Optional Parameter T#H D,

—D® Subnetwork DMEED QoS ZFDHBE. QoS Requirement Parameter (& QoS DL AL

BRI DDICERT D,
(C=5)

Telecommand (TC) Space Data Link Protocol Z R {iiE( Subnetwork T{EAT dHBE. QoS
Requirement (& Type-A Service E/Z[d Type-B  Service T D, Type-A Service/ Type-B Service

(Z{8/R @D Space Packet [CEAIND,

» Data Loss Indicator

NA

Parameter Td 2 Data Loss Indicator (.
Destination [CX1 L C—DE/ZIEEED Octet
String MEEPICTIBE U EERITESTH
B,
Packet D& 1%(X Packet Primary Header
O Packet Sequence Count TH&ESFC=BHN
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Packet Service

Octet String Service

Octet String Service I3 Packet Primary Header
%Z User [CImE LR\, ZDI2EH. Service
Provider 7' Packet Sequence Count Tt
EIREE L. #52% Data Loss Indicator T User
NIBIERT Do

C D Parameter : Data Loss Indicator (&
Optional Parameter T, EATDHESH(S
Implementation DR TH D,

Data Loss Indicator Z Implementation 3 215
Bld. BREFICEE I DEHICE Octet String
User MEATEDLDICT DIUNEN'H D,

Primitive Parameters

« Service Primitive ¢

a) Packet. request,
b) Packet. indication

a) OCTET_STRING.request;
b) OCTET_STRING.indication

* request

> Function Sending End(3X1%)[C 83U\ T, Packet Service | Sending End ™ Octet String User [&. Octet
M User (3 FBEEINTZ LDP =5 LT Receiving | String ZE&SMNJZ LDP T Receiving End M
End(52%)IC Space Packet DIGEZEBKT DIZ | User N\ mXE T DIZ¥IC. Service Provider [CXT
8IC. Service Provider [Z PACKET. request L C OCTET_STRING.request primitive ZF17
primitive ZH 19 B, g B(shall),

CEso) CEEo)
PACKET. request primitive (&, Packet OCTET_STRING.request primitive (& Octet

Service [CRITD. Service Request Primitive String Service O Service Request Primitive C
Thd. H Do

> Semantics PACKET. request OCTET_STRING. request

(Space Packet,
APID,
APID Qualifier (optional),
QoS Requirement (optional))

(Octet String,
APID,
APID Qualifier (optional),
Secondary Header Indicator,
QoS Requirement (optional))

> When Generated

PACKET. request primitive [&. Space Packet
EEBROFE LI =T, Service Provider
NHEHT D,

OCTET_STRING. request primitive [3, Octet
String DIHEBRHFEE LI E =T, Service
Provider N2 1T B,

> Effect On Receipt

PACKET.request primitive DSIEIHES (S,
Space Packet Z{xiX 9 % Service Provider '
EXE)

Service Provider (3.
OCTET_STRING .request primitive =189 &
& Octet String Z{ix 9 D(shall),

> Comments P a ¢ k e t .request primitive [, Space OCTET_STRING. request primitive (3. APID
Packets Z APID & Optional APID Qualifier T | & APID Qualifier EE8BISNIZ LDP Z@ LT
FBISNIZ LDP TIiX I DITHICEAT D Octet Strings Z{RiIX I DIZHICEAT D
(shall), (shall),
« indication
> Function Receiving End [C&U\T. Service Provider Receiving End [Cd3U\C. Service Provider
[&. Packet Service User IC Packet D&1S%Z&m | & Octet String Service User [C Octet String 7
F PACKET. indication Z 719 B(shall), sElLzCEERT
OCTET_STRING .indication Z519 D
G=0) (shall),
PACKET. indication primitive (&, Packet
Service [CHI7F B Service Indication Primitive T |  GF352)
0D, OCTET_STRING. indication primitive [
Octet String Service ICd31F 2. Service
Indication Primitive T3,
> Semantics PACKET. indication (Space Packet, OCTET_STRING. indication

APID,
APID Qualifier (optional))

(Octet String,
APID,
APID Qualifier (optional),
Secondary Header Indicator,
Data Loss Indicator (optional))

>When Generated

PACKET. indication primitive [&. Service
Provider 7' Packet Service User /\ Receiving
End [CHU\T Packet N'&IE LIZ & EC@E0T

OCTET_STRING. indication primitive (&,
Receiving End [C 33U\ T, Service Provider 5
Octet Service User /\ Octet String =S LTz
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Packet Service Octet String Service
B(shall), EE(CH DT BD(shall),
> Effect On Receipt {5 L1Z PACKET. indication primitive [CX19" ={= L2 OCTET_STRING. indication
DUNEBIFFEZ LSV, primitive [CX19 DUBIFEE LS\,
> Comments PACKET. indication primitive (&, APID & OCTET_STRING. indication (3. APID &

APID Qualifier TiBISN/Z Packet Service APID Qualifier T8I/ Octet String
User [C Packet DEEZ@%09 DIZHICIEART | Service User [C Octet String DEEZ @509 D
3, TOHICERT D

4.2.2 JAXA DEREHE#
4221 495—FEX

IURIC, Service |ICRET DIZEETRT,
(1) Packet Service ZBRITDCEZRRBIET D, BRZIURICTI,

(2) Packet Service & Octet String Service MiE( 3. Packet Primary Header % Service
User MY 109 D0V Service Provider HMYNi 3 DDDEINTHD(HE 4.2.2.1-1),
728, Implementation Tld. Source (SendingUser)Z /I3 Destination(Receiving
End)® Space Packet Protocol #8E(3 User Application TE1T79 D2 Z EN'H D, D
K DIX1%E. Space Packet Protocol Mi%EEZEETTI D User Application MBI,
Space Packet Protocol ¢7+759 (CCSDS #155),

Sending End Receiving End Sending End Receiving End
@ |: |Octet String B0 | |Octet String A 7D | Service E> Octet String 510 Octet String A1 ]@
Packet Data “Packet Data User Packet Data ‘Packet Data
. y Field Field <:| w Field Field
Packet Primary Packet Primary Packet Primary Packet Primary
2 Header {910 Header &7 Header {910 Header &z
Space Packet “Space Packet Space Packet “Space Packet
Service E>
L | Packet Transfer | | Packet Transfer | <:| Provider Packet Transfer Packet Transfer
_ v . S . S
® | Subnetwork(s) | Subnetwork(s ]@D
(a) Packet Service b) Octet String Service

@ : User Application
@ : Space Packet Protocol, Network Layer
@ : Subnetwork(s). Data Link Layer & Physical Layer (MIL-STD-1553B. SpaceWire, etc)

4.2.2.1-1 Packet Service & Octet String Service

(3) Space Packet Protocol D Concept [, —D® Source User Application 2’5—D3F
12 I3EED Destination User Application N\, —DEJZ(ZEHID Subnetwork Z7T L
TOEBOT—HRET Space Packet ZImiEd D ETHD, DT, Packet
Service ZEAT D EZRBIET D,
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(’3X5c 1) : Space Communication (& Space Packet DMmER/INE I 35D,
(3E3C 2] : Octet String Service [d. Packet Z4 /% L%\ 4S8 &18E I DKL D
RIBEICEAT D Service THD.

4.2.2.2 QoS.request
IMRIC. Quality of Service(RED —ER)ICRIT DIEEERT,

(1) Space Packet Protocol [FmEGREDY —E R ZERITIRL\,

(2) QoS .request [&. NI Subnetwork MEHDIGERBE T —EXZRHDIIHE. ImE
ZERT D Packet CEICIERBEY —ERZEFEET D,

(3) Space Link Subnetwork [C DU\ T, Telemetry (AOS Data Link Protocol ;@F8) DIk
RBY-—ERE—DOTHDIIEEDMUEILEL), Telecommand (TC Data Link
Protocol B ) DI ERE T —E X (F. Type-A(Sequence Control Service) &
Type-B(Expedited Service)D 2 DH\DDIEEZET D).

43 JaralF—42az=vy

Space Communication @ End to End Protocol [C5@F3 9 Space Packet Protocol D
Protocol Data Unit (PDU)% Space Packet & 1S,

—fi%IC PDU [Cf3h0=N 2 Header 3 Protocol &R Céh DN, Space Packet (D Header
(& Protocol [BERIMINDIBIRES A T\ D, E/Z.Header D Protocol [IRIEEEEDIE D,
User Application 0F B TO Y =0 DO HDHND RN TRE T DEN HDUER 1 BKRUY
% 2),

4.3.1 CCSDS #i5DIRERS
4311 AR—=Z7 v |k

(1) & 4.3.1.1-1 [C Space Packet DIEEER I,

(2) Space Packet [3 Packet Primary Header & Packet Data Field THA 9 D,

(3) Packet Data Field (& Packet Secondary Header & User Data Field T T B,
[¥EC]: Packet Data Field [ Packet Secondary Header + User Data Field D(EH\C.

Packet Secondary Header Md+. User Data Field DH TERL\,

(4) Packet Primary Header fIJ. 6 octets(EER) T,

(5) Packet Secondary Header &=¢& User Data Field RISRICTZERTHD. (Packet
Secondary Header + User Data Field)&(d 1 octet D'5 65,536 octets TH D,
[F5c] : Packet Data Field DERAKIS. TID Subnetwork DFIFEZESRE LT,

FEETOY 0 FEIC1 octet H'S 65,536 octets DEIFRAN TREIT D &,
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< Space Packet >
Packet Data Field
Packet Packet
Primary .
Header SeHc;oandd;ry User Data Field
< Fixed > Variable — | Variable ——"|
<+— 6 octets > 1 to 65536 octets >

CCSDS 133.0-B-1 Figure 4-1: Space Packet Structure Components

4.3.1.1-1 Space Packet D#&&

431215y R TFSAUAYHE

4.3.1.2-1 |Z Packet Primary Header D#&)&%m 9,

< Packet Primary Header »>
Packet Packet Sequence
Identification Control
Packet Packet Sec. Application | Sequence Packet Packet
Version Type HDR Process Flags Sequence Data
Number Flag Identifier Count or Length
Packet
Name
3 bits 1 bit 1 bit 11 bits 2 bits 14 bits 16 bits
< 2 octets > 2 octets > < 2 octets >

CCSDS 133.0-B-1 Figure 4-2: Packet Primary Header

4.3.1.2-1 Packet Primary Header (D&

IMRIC. Packet Primary Header DiRI& &I,
4.3.1.2.1 Packet Version Number

(1) Packet Version Number (& Packet (DiE$8 %8519 D8 RIF TH D,
(2) Packet Version Number B3 % Space Packet & E@E UETHD.
(3) Space Packet® Packet Version Number (&1 TH . fElE '000° EETHD(ME),

(3E52]) : Packet Version Number (3 CCSDS SANA[15] CIRESIND., CDIREZE
x4.31.21-11C1 9,

#<4.3.1.2.1-1 Defined Packet Version Number

Version Binary Encoded Packet
Number | Version Number

1 ‘000’ Space Packet

2 ‘001’ SCPS-NP

8 111 Encapsulation Packet

SANA[15] (D Packet Version Number

4.3.1.2.2 Packet Type

(1) Space Packet DInXFIAIE 1 T3 CTHD, Packet Type [ Packet DImETI D Z T
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EB
(2) Packet Type {BI& APID CEDBEEEBETHD.
(3) Telemetry (or Reporting) Packet (D Packet Type fEIX ‘0’. Telecommand (or
Requesting) Packet (D Packet Type &3 ‘1’ & T D(MAB),
(;X5C] : Telemetry (or Reporting) Packet &3 Telecommand (or Requesting)®
BERERLSFER TOI T AOEELTXL,

4.3.1.2.3 Secondary Header Flag

(1) Z® Packet /' Secondary Header 2B NW S XX V\DDHEBIF TH D,
(2) Secondary Header Flag fEI3 APID CEDEEETHD.

(3) Secondary Header Flag "5 @15 M Secondary Header Flag fEI3 ‘1" TH ., &
WIBSIE ‘0 THDIUE).

4.3.1.2.4 Application Process Identifier (APID)

(1) APID (& Packet 0 Path ID(4.1.1 BSR)D—E T B,
(2) APID f&Z5B(E. 0 D5 2039 (Decimal) T B(I47B).

(3) APID fE 2040 ©'5 2047 [ CCSDS H'EHIZE#IRIF T D, CCSDS N TESHIZERY
DN LIS E(AB),
(4) APID {& 2047 [, CCSDS DE/Z Idle Packet 85I+ THD(PAEB).

(3E52) : CCSDS N'EHIZHBIF(E SANA[15] TRESIN D, CDIREE
*£4.3.1.241(CR9,

7 4.3.1.2.4-1 Reserved Application Process Identifiers

APID(decimal) Utilization
2040-2046 CCSDS Reserved
2047 Idle Packet

(SANA[15]0 APID)

4.3.1.2.5 Sequence Flag

(1) Sequence Flag |3 Space Packet Protocol 5% CId7%0 )\,
(2) Sequence Flag [&. Space Packet D User Data [CE(C LIDORKNDHDIHES. D
BHEERI EDTH. Packet Service D User HMEARAT B,
(3E52) : Octet String User [&. Sequence Flag Z{FATE/ZL), B 11" BET
HD(AB),
(3) Sequence Flag DFEZEZZR 4.3.1.2.5-1 [C" T (M2B).

% 4.3.1.2.5-1 Sequence Flag DEZE(M78)

Sequence Flag (B &
‘00’ Packet User Data 7* 111 Application Data PR THD EEMRT,
‘o1 Packet User Data 7 111 Application Data D8B THD EEMT,
10 Packet User Datg ' Efi1 Application Data DEE THDCEET T,
‘11’ 1{t7 Application Data HMEWNC EEMR T,




JERG-2-403

4.3.1.2.6 Packet Sequence Counter or Packet Name

(1) Packet Name [F45TED Packet 1@ L Communication Session B (Z 49 B Packet
([CBE U TIIESNDHSICHEAET D EN Telecommand Packet DHICFFAEINT
NBEDTHD.

(2) Packet Sequence Counter (&, APID C&(C. Packet DIGXIBEEFZED I Binary
Counter ThHD(H7B),

(3) Packet Sequence Counter {&(d. modulo-16384 (D Binary Counter Td ). Packet
ZH NI BIEVIC+1 Count Up I B(47B),

(4) Packet Sequence Counter fEld. 0 /D5 16,383 EC Count L. 16,383 MXRIL 0 &
I 2EMRMETHD(UEA),

(5) DOBEBRVNBEERE. 16,383 [LHET DEIICOIC LR E(ME),

(UE5C 1] : Packet Sequence Counter [&, /ST Packet DIZXIEBZTER I D
IZOHICEATND, 16,383 [LIET DRICOICRDE/NT v FDIRIEIE
BENDH55<3D, 2EAIE. 16,383 [TET DFIHIZIE n) IC01C
33E. n¥1 D 5 16.383 (D Packet [FREB LIZE5RE8T D

CF5e 2) | —QDEEBIZIF—BIDT])CHBUNT, Packet Sequence Counter

BN L TLEDHZENDHD, 2SRIIIE— Packet Sequence
Counter fBD Packet Z#EZET DD T GRIBE N DN SR 712D,
CDOLOZIZEIS. Packet Secondary Header (D Spacecraft Time %
B89 D, Spacecraft Time DI EREE(LSB B)(d. Packet HERRK DG
WIKEN DD,

4.3.1.2.7 Packet Data Length

(1) Packet Data Length [3, Packet Primary Header [Z#t< Packet Data Field R &R 9,
(’E52] : Packet Length [&. —D®M APID ATZ&IELTKUN,
(2) Packet Data Length MDf&(d. Packet Data Field (2117 : octet)-1 D Binary Data T
HBD(AEB),
(3¥5C2) : Packet Data Length {&=0 [&. Packet Data Field &/ 1 octet THD_ &
Z=RI,
Packet Data Length &= ‘all 1’ [3. Packet Data Field £71' 65,535+1
=65,536 octets(RA/\T v FR)THDCEEMRT,
( % ] : Packet Data Field &' 512 octets (D135, Packet Data Length DIE(S,
512-1=511 @ Binary Data = * 0 0000 0001 1111 1111’ T D,
(3) —ARBYIC. Subnetwork M Protocol DFEIM(IGEBEEZED)EFICKD. SFBHT
OYx O A TOY D T EICRERAK Packet REIRTET D,
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43131\ reHAVFYAY S

4.3.1.3-1 IZ Packet Secondary Header Di&)&%&m 9,

Packet Secondary Header ————»
Time Code Ancillary Data
Field Field
Variable Variable

CCSDS 133.0-B-1 Figure 4-3: Packet Secondary Header

4.3.1.3-1 Packet Secondary Header D#&:&
IMTRIC. Packet Secondary Header DI &9,

(1) User Data H'#(\ Space Packet (DI%&. Packet Secondary Header [SI478 T D,

(2) User Data H'%d Space Packet Mi5E. Packet Secondary Header (34733 YT
»Hd.

(3) Packet Secondary Header DB (I, v ¥ 3 VHEIEDPICESE UTIEWTZU\(AE),

(4) Packet Secondary Header |3 Time Code & Ancillary Data THR S D(IMA).

(5) Packet Secondary Header M#&R%(J. Time Code (D&, Ancillary Data D&, F/Z(&
Time Code & Ancillary Data TH(IMAE),

(’E£5c) : Packet Secondary Header [&. Packet §(C Time Code & Ancillary Data
(Ancillary Data [FFFEH# DI B OERRIERE) DT —YEEEREILTD
JZ¥IC CCSD WEZR LIZEDTH D, Protocol [ICHEIZERTIFIRUN,

4.3.1.3.1 Time Code Field

(1) Time Code Format [, CCSDS 301.0-B: Time Code Format > CCSDS Segmented
ZF /213 Unsegmented Binary Code THD(4%8),

(2) $SED Path ID ICHRLYT. Time Code Format "EEDIRS. P-Field 3BIBLTE
FNIEELELSTELXL)), BED Path ID [ICHVUYT. Time Code Format ZZ &3
D6, P-Field [XERATD(WE),

(3) P-Field DEEIZRI1D S T, Time Code Format (3, v ¥ 3 VHEIREDZEE LS (4
8)o

4.3.1.3.2 Ancillary Data

(1) Ancillary Data (3, Space Packet 0D User Data Field DIS#RE IR T DD TUBE/SHH
BIENIBIR THDMB TIFIZNMERT DT ENFFE L)),
(2) CCSDS 3. Ancillary Data Field D7 —SRBNOT # —V v FZFRE U0\,
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4.3.1.4 User Data Field

(1) Packet Secondary Header D& (\1#5&. User Data Field [J4B TH D,
(2) Packet Secondary Header 1'% 21%&. User Data Field 327> 3 > Th B,
(3) User Data Field @ Data (3, Sending User HYzix 9 2 Application Data TH D(45E),

431574 FILNry b

ldle Packet & |3 Application Data Z 512731\ Packet Th D, FA4 I DD XSl Space
Data Link Protocol TH ). {5l Space Data Link Protocol TFEZET &,
Idle Packet DFRFEZEIURICT T,

(1) Idle Packet DT —At8i5%(K 4.3.1.5-1 [T T,

< Packet Primary Header »>
Packet Packet Sequence Packet Data
Packet Identification Control Packet Field
Version | Packet | Sec. Application Sequence Packet Data User Data
Number | Type HDR Process Flags Sequence Length Field
Flag Identifier Count or
Packet Name
‘000’ 1o ‘o ‘all 1 ‘11 EIREE C-1 Idle Data
3 bits 1 bit 1 bit 11 bits 2 bits 14 bits 16 bits 1 to 65536 octets
[ 2 octets > 2 octets ——> |« 2 octets »|«—— C octet(s) —>

4.3.1.5-1 |dle Packet DS

(2) Packet Version Number [3’000' T D (I5B).,
(3) Packet Type [’ TEOCTERL,
(4) Secondary Header Flag [3'0" &2 (%4%8), Secondary Header [Z{d01 TR0 )
(5) APID fEIZ ‘all 1" (111 1111 1111 ) THD(A),
(6) Sequence Flag (311" T D.
(7) Packet Sequence Counter [& Count Up U7Z0U\(I478),
(8) User Data Field 0 Data (& Idle Data T & (478), CCSDS [ Idle Data @ Bit Pattern
ZRRE LIR0)
4.3.2 JAXA DHREHRE

4321 7542~y H
4.3.2.1.1 Packet Type
IMRIC. Packet Type [CRET DIE#EERT,

(1) Telemetry( or Report) Packet [ Space Segment 7' Ground Segment N\ {RiE T D
Packet & L, Packet Type="0'E9 D,
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(2) Telecommand ( or Request) Packet [& Ground Segment 7' Space Segment N\ =
X9 D Packet & L. Packet Type="1'&9 3,

(3) Source & Destination /' Onboard Subnet (N T4 3 Packet (&, FE#M IO D ~
BICINEI D, 1212 L. Time Code Packet & Ancillary Data Packet |3 Packet
Type="0'ET D,

4.3.2.1.2 APID fE
IMTNIC, APID [BICRET DIREZRT,

(1) APID [& User Application Dz&RITH D, ¥IEBIEESSDYIIE B L X TIREL), 58
> 25 ADOER D Application Z I EDTHD. T DT IPXO/N\N—FRDTPD
BROYRADCEDIR> TR,

(2) APID DfEld. 015 2039 (Decimal) T, Idle Packet I3, APID & 2047 Z{EF3
ERSH

(3) Packet Type="0'(D Packet D APID {&ld. AOS Transfer Version Number(‘01’) +
SCID(8bits) A TE®E ULIXITNIERL),

(4) Packet Type="1'(D Telecommand(or Request) Packet (D APID f&(&. TC Transfer
Version Number(‘00’) + SCID(10bits)ATE#E LZITNIERL),

(5) APID DIV STFAICHEIZIRV, FEHTOY 0 FBICEZ L TR, —AZHIIC.
T —A1ERI#Rl. Payload/Subsystem Rl T—AFRICEZIT XY METDHED
ZU\BI : & 4.3.2.1.22),

7 4.3.2.1.2-2 Packet D APID {454l

117 3bits thfi1 4bits I 4bits
T —AiERlEnI Payload. Subsystem ID F—H#ERl
FEETOY O | FERTOY T2 1 Payload. £ Payload. Subsystem
DEET B, Subsystem CEICEZEL TSI D, DEET D,
%7 3bits DAY :
Telecommand MBS ‘11" . UL ATV B 10 @XISZBEIVI R &
Telemetry DIBE ‘000 : HKF =%, 011 : Y TF =5, 101 gGaF—5 &

4.3.2.1.3 Sequence Flags
IMRIC. Sequence Flag IR DIZEETRT,

(1) —D® Packet M User Data [IHDELO—IRDT—F ThHD,
(2) 8D APID M Packet Hh&#5 LIZ#E# Packet T, BIC EIDRKNH D & =(Packet
HIH'H DXL TEEKZFD)IC Sequence Flag ZEAET B,
(5¥5C] : Sequence Flag &SR TZDMIX Packet Service DH T D, Octet String
Service [F'11'EE CTH D,
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(3) Sequence Flag DfEMABIZRN 4.3.2.1.3-1 [CR” T,
51 1 : 32 APID M Packet Dh&#5t LIZHEE Packet [CKDFBIC LNIDBKRERITE

WIZE THD., Sequence Flag [F11"TH D,

5l 2 : =X UTZL) User Data &1, =K Packet R CImX CER0\BETHD,

(F52) | 5K Packet RId. FEMTOY 2 ~CEICHEAK Packet RZ#
E I D(RAKIL CCSDS BENIZEFRIE TH D).
User Data RZ\< DDNCXEDD ., 5a8T —H D Packet D Sequence
Flag='01. —DXZIFEEDPE T —- D Packet ®D Sequence Flag="00",
#BRBT—A D Packet M Sequence Flag="10'-9 B,

B 3 : BLAITRN'ERIS D IZ Packet 51 TH D,

AR CE(C, 488 Packet O Sequence Flag="01", —DFE/ZIZEHDP
f& Packet O Sequence Flag="00". £/ Packet (D Sequence Flag="10'&9
B

B4 RS YT« —)U RERMI ZEIET, 1 Packet=1 51 Y F—5TlR

XTI DHE ChHD,

D1 —)URMEES 1 D Packet @D Sequence Flag="01", —DZXIFEH
DT 1 —)URPE S+ VD Packet D Sequence Flag="00', T+ —/)L R#%
S >/® Packet (D Sequence Flag="10'&9 B,

(’¥3c) : Sequence Flag="01' Packet D Packet Sequence Counter % 0 [C L%

L \(Reset LZRL)V)CZ &, Packet Sequence Counter [ Sequence Flag &
[FIRIZOEE T H D,
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A\

APID A

Seq. CNT! n

Seq. Flag|:> “11°
<g5)R>

(@) 11 ERIOBRNENZS(EIR Packet)

| User Data |
Sy Sy Sy S
== [PH]UD |[PH] uD |[PH] UD | - [PH] uD |[PH] uD ] [PH] uD -
APID A A A A A A
Seq. CNTI n-1 n n+1 n+m n+m-+1 n+m+2
Seq. Flagey  “t1or 10 ‘01’ ‘00’ ‘00’ 40’ “1or ‘01’
<SLEET—H> <hFF—45> <pEFF—5> <tEET—45>
(b) 5l 2 : User Data KON/ VT v ~RiBZ DIBE D User Data DIEE
A X Al A I Al Y
< > |<
== [PH]UD |[PH] UD |[PH] uD | -« [PH] UD |[PH] uD ] [PH] UD |-
APD ©) A A A A A A
Seq. CNTE) n-1 n n+1 n+m n+m+1 n+m+2
Seq. Flagc) ‘tror10 01’ ‘00’ ‘00’ 40’ "Tor o
<ER8 A FtEE> <ELA A hRg> <ER8 A PRg> <E38 A $BRE>
(c) I3 : ERBTE— R, EAEEEDEB!
UserData — BEDSTY 5,
\ 4
=+ [PH[UD |[PH] ub |[pH[ ub ] .- [PH] uD [[PH]UD [[PH[ UD |-
APID A A A A A A
Seq. CNT n-1 n n+1 n+m n+m+1 n+m+2
Seq. Flag ) 10 ‘01’ ‘00’ ‘00’ “10’ or

<D+ —)UR%E <T+«—I)LRDRE> <D —=)LEDPE <T1—ILRERE>
(d) #l4:BEERDD v —)URER

UD: User Data Seq. CNT: Sequence Counter
PH: Packet Primary Header ~ Seaq. Flag: Sequence Flag

4.3.2.1.3-1 Sequence Flag D{EAH!
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4.3.2.1.4 Packet Sequence Count or Packet Name
IMRIC, Packet Name [CRST DIZ%EERT,

(1) Packet Name [45E D Packet D& L Communication Session P (CF4 9 D Packet
[CRALU CTIHESNDIBSICHEAT D EN Telecommand Packet DHICEFB SN T
L\BDED(CCSDS #1E5) TH DN, ERETERETII Packet Sequence Counter (DHD
[BRICH—T D,

4322hoF)~Ay S
IMRIC. Secondary Header [CRST DIZ#ERT,

(1) F/NT®D Telemetry( or Report) Packet [, T Secondary Header ) Time Code
Z{FEA LT, Packet £/85%I(Time Stamp)Z{nXd D&, 15%IE Onboard DH
NBLE T D2FBHIFZI THDC &,

(2) Telemetry( or Report) Packet ({14109 & Secondary Header 0 Time Code MDD fZEE
(LSB 1B)IZ. 1 DD QR TIrX I D Packet (D Packet Sequence Counter H'—3{J' 3
BREXDREINCE,

(3) #BXTBFZIFERE Telecommand Packet (3, 4T Secondary Header @ Time Code %1
FALC. Command ET8$ZIZmET D E, B5xlld Onboard DH DFEH#EEZIT
HdDE,

(4) &R —5FD Packet T, FHIEDME. ZRBEDHEIT —4~ (Ancillary Data) Z 14
B -9 DiFEIE. Secondary Header D Ancillary Data 7818 TIziX 9 2.

(5) Secondary Header D7 —#F#&&(d. FEMTOI D T EICTEDHD,

4.3.2.2.1 Time Code Format
IMRIC. Time Code Format [CRET DIZ#EAETT,

(1) CCSDS #15DIFEIEIL. CCSDS #1550 Segmented Binary Time Code /23
CCSDS Unsegmented Binary Time Code T& 2 (BHh&ENZE[11]),

(2) CCSDS Unsegmented Binary Time Code O CUC(CCSDS Unsegmented Time
Code)ZIZELT D,

(3) CUC DT —FiiEEN 4.3.2.2.1-1 IR T,
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P-Field T-Field
. ) Detail bits for e . )
Extension Time Code sl Tem GIn (e Gk Basic Tlm_e Fractpnal 1_'|me
Flag ID (A) ) (I8 Coarse Time) (I8 Fine Time)
31c e o o 90 Ig e o o
0 001" or 010 [’ 00~ | 2St 2 2's
1 bit 3bits 2bits 2bits 4 octets 0~3 octets
1 octet
CCSDS 301.0-B-4 Section 3.2
a. Extension Flag D‘O'BEE (Extension Data DMENC E&ERT)
b. Time Code ID :001°(3 1958 January 1 Epoch (BEERFEF TAl D Epoch) &Rd. 010’

I& Agency-Defined Epoch 779,
EE5EBRATINIE. SFEWIOIY D FHNRET D,
c. (A) . Basic Time(LSB=1s)R &9,
(Number of Octets of Basic Time) -1 TH5HT,
CCSDS &S MIEHERRIL. 1 octets~4octets THDN, 12
(& 4 octets & T D((A)=11"),
d. (B) . Fractional Time(MSB=0.5s)K &9,
(Number of Octets of Fractional Time) TH51O T,
CCSDS #15MIZERHEIL. 0 octets~3 octets THD, CHEZIEF
B TO0Y 0 FORET D (—HRIC. HK Data Packet X® Command Packet
[ 0 octet, &RRIT"—4 Packet [JEVRIEEEICES LIZBRE THD).

4.3.2.2.1-1 Secondary Header 0 Time Code Format

4.3.2.2.2 Ancillary Data
IMRIC. Ancillary Data [CB8 9 DIE#EETRT,

(1) Ancillary Data (&, Payload ERfS UICEDRIT —5 DEEMR E[CIKBISFEOAIED
BRIEREDHE T —H ET D,
(2) Ancillary Data DI5%RXb Data Format (3, FEETOY D ~CEITRET D,

432374 FILiNiry b
MTRICTPA BILINT v SICEET DIREETR T,
(1) 71 RIUINT w =D Packet Type {BIZ'0'ET D,
(2) P RJU/INT w @D Packet Sequence Counter fE3. all'0'&ETF B,
(3) 77 FIU/NTw D User Data Field {&(&. all'0'C3 D,
43231 T4 FILGry FOELA

Idle Packet (APID="all 1’){& Space Packet Protocol TR T DED TIF/5<. Space Link
@ Data Link Protocol TR I dEDTH D,

Idle Packet (3 End-to-End Protocol [CE85 LU\, Idle Packet @ PDU (& Space Packet
Protocol TIEESNDD T, MUNICEWNSDEIZTRT,
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Idle Packet [3. —#RIC. Telemetry TIERT D, —MRBVRXEL\IIE. Telemetry Packet 55
BOIRREICHITSD M_PDU D5eak [(fB1V3-1) E1mX T D Telemetry Packet DN EED
CLCW DimE [fB1V5-2] THD,

CGIRAYAED!
(1) M_PDU 4RdI(C, RD Telemetry Packet FFHDIRREICHINT. 2D M_PDU =57
NS B TmE UIZ U\ %8, Idle Packet Z38 A L'CM_PDU Z5 B ©(X 4.3.2.3-1),

Packet v [ A —CE—
—t,
M_POU [ [ A J[_deree ]

+ Idle Packet Z3& A LC M_PDU Z5ZtE D,
* Packet A [ Packet B ZfF2 FICImETE D,

4.3.2.3-1 Idle Packet #&AICL D N_PDU D7EhK

(2) COKDEBEUIIE, Packet MIBELEER LIZU\IBEXD, Storage ULIZ Packet
DBEICHBVTREDEBLE Packet TM_PDU H'5esk LIEH o IZI8EICERT 2.

(1811 3-2]
(1) 1EX T D Telemetry Packet H7E(\EE(C CLCW (FmX LIZUVMBSIC, Idle Packet
MDHTHR UIZ M_PDU Z1{nix 9 (X 4.3.2.3-2),
(2) Idle Frame ZinXd D E. CLCW [FEESNSL (X 4.3.2.3-2),

Packet Service User VC_OCF Service User
Packet CLCW

Idle Packet

Construction of M_PDU and
Generation First Header Pointer

M PDU

| Transfer Frame Generation |

VC Frame  |Idle Frame
1

Multiplexing
AOS Data Link Protocol .
CCSDS 732.0-B lMC Frame

Figure 4-6, 4-8 & 4-9. (CMEIZ Sending End TH D)

___/ : Multiplexing (Sending End) or Demultiplexing (Receiving End)
[ :Commutate (Sending End) or Decommutation (Receiving End)
¥ : Data Flow Sending End | . Receiving End= 1

4.3.2.3-2 Idle Packet & Idle Frame
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4.4 8Ny MEOHHEA
4.4.1 CCSDS #1& DEERIK
4411 70 Fa)LORSEE

(1) B4.4.1.1-1(C. Space Packet Protocol DNEMEEER I,
(E5C) - ®4.4.1.1-1 (L. Hardware Xb Software ® Implementation Z g ED Tl

AN
Sending End Intermediate System Receiving End
Octet String  Packet Octet String  Packet
Service Service Servic, Seryice
Octet Octet
String String
y Space Packet Protocol y
Packet Packet
Assembly Extraction
Packet Packet A - Packet
\ 4
Packet Transfer Packet Relay Path Recovery
lPacket T Packet lPaCke‘ TPacket
Subnetwork Subnetwork Subnetwork

F L RENET—IDRNBHEETRY .
4.41.1-1 Space Packet Protocol (DAERESE

4.4.1.2 Sending End
4.4.1.2.1 Packet Assembly Function

(1) Packet Assembly Function (3. Octet String Service [C{EFBT D,

(2) Octet String Service @ User Application 7)'5 Octet String Z AL C. Packet
Primary Header Z{470 L"C Space Packet Z4 %9 2.

(3) Packet Primary Header 0 Secondary Header f&(&. Octet String Service D User
Application D' 5@%1=112 Secondary Header indicator [BZZDFEFEAN D,

(4) Packet Primary Header @ Packet Sequence Count [, C @ Packet Assembly
Function THRL T D,

4.4.1.2.2 Packet Transfer Function

(1) Packet Transfer Function [, TIf@D Subnetwork T{EFAT B Service (D Protocol
\ Packet Z#r1X 9 D,

(2) Packet Transfer Function (&, I4ZI(Cfii U C. Packet Service User E<& Packet
Assembly N5 Space Packet & Management CiEESINZIETHEHITHICAN
TZ&E1 9 D, CCSDS [d Space Packet Z& 1t Algorithm Z(87E L7510\, Algorithm
F. SFBEETOY D SHBRED/\VT Y FREBEEZEELUCEERD D.
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Packet Transfer Function (3. F5135(C1\S Packet M Path ID ZH TRDImEST
Protocol Z3RI L. FIED Subnetwork [CHRVU\TERT D Service /\ Packet Z#x
XTI D,

Packet Transfer Function (38 #1(0D Protocol [C Packet Z{zixd 2 EEETED, &
R. CHOEED Protocol [, INT[EL Subnetwork THDEIFRSSLN, TZD
5 Multicast(@#R) Function ZR/ D EEH D,

4.4.1.3 Intermediate System

(1)

(2)

Packet Relay(df#t) Function [&. TfiZ/B®D Subnetwork 0 Service ZXIfH 9 S LDP
[CHRUNT. RD Protocol [ Space Packet M Relay [C{EAT D,

Packet Relay Function [XTR{I/@®MD Subnetwork 75 Space Packet Z=18 L.
Management [CK 2 CERESNDFHITINICANT D, CCSDS [FD Algorithm
ZARTE LIR0\, Algorithm (3, SFEHTOY =0 ROMBRED/\T v FREBES
ZERBLUCEERT D

Packet Relay Function [&. F5135IC1\3 Packet @ Path ID ZH CRDIGES
Protocol Z3&RlI L. FIEBD Subnetwork [CHV\T{ERT D Service /\ Packet Z#x
XTI D,

(4) APID Qualifier(Optional) MENNDIBE. I UIT Packet (D APID Qualifier (3.

Packet &1k UTZ Subnetwork D Service Ti&%R 9 D, APID Qualifier(Optional)/!
ENONIRNBE. Path ID (32D Packet D APID D5 BEES 5N D.

Packet Relay Function [Z# %1 Protocol [C Packet ZimX 9 d(may), H. D
BEH D Protocol [F. INTEL Subnetwork THDEIFRSZL, TENHHE
Multicast([@#R) Function ZFDC &EEH D,

Packet Relay Function (&, Packet D—B5Z#&(Store) &1,

RDILEST Protocol A\ Packet ZInix 9 DIRIC. HIDEBICKDBNEICERMET D
ENARTETHDBEFXLIIEERRN THDIHBEIC. Intermediate System D
Storage Service Z{EAT B, 58. CCSDS (& Packet O Temporary Storage MD3F
IBIEFRTE LIS,

4.4.1.4 Receiving End

4.4.1.4.1 Packet Extraction Function

(1)
()

@)

Packet Extraction Function |3, Octet String Service [ZfEET 2,

Packet Extraction Function (&, Path Recovery Function /'5 Space Packets ==
C. Packet Primary Header Z[FZAC EICK o C. Octet Strings ZiH 9 B,
Extraction Function [&. Octet Strings 5t 389818 [C Packet Secondary Header
Secondary HMFET D EERI 28IC Header Indicator parameter ZH4 9 B,
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(4) Extraction Function (3, Packet Sequence Count C Packet {yX D& M4 Z &5 L,
EN®D o255 13 Data Loss Indicator parameter &4 9 2, C_® Function (X
Optional T®H D,

4.4.1.4.2 Path Recovery Function

(1) Path Recovery Function [X R LI Subnetwork D' S#xXX11D Space Packet &= A
DU BEICIHUC T, % Packet @ Path ID [CEDE,  Demultiplexing 9 2,

(2) APID Qualifier(Optional) )MENNBIEE. I LIZ Packet O APID Qualifier (3
Packet =1k LTZ Subnetwork 0 Service TI&3R I B,

(3) APID Qualifier(Optional)Q&1DNR\ZS. Path ID [£Z®D Packet M APID 5B
BEo5nd,

(4) 3D Path ID D Receiving User 7' Packet Service THDIHE. SIBU/IC Space
Packet [J Path ID T&RISNIT User \ZDEFInET Do

(5) 3 Path ID M Receiving User 7' Octet String Service THDIHFS. =12 LT Space
Packet [ Packet Extraction Function Z7T LC User \fzix 9 D,

4.4.2 JAXA DEREHE#
MTIC, 70 kDJLALEESICEIT DIEEETT,

(1) Packet Service ZiZ¥ &~ F DD T, Packet Assembly Function 3K Packet
Extraction Function [3{E8 L7%0),

(2) JEHSE(L, APID Qualifier Z{E L/EU\(APID Qualifier [E—D7END TN D)
(DT, Path ID=APID TH D,

4.5 EB/INS A —4
4.5.1 CCSDS #h&FDIZHERIK
4.51.1 #&&H

(1) Space Packet Protocol D Parameter [d. In-Line X773~ XA\ TI37%<. Management
ELUTRD,

(2) —#%IC. Managed Parameter DZ&E(J. ANE7% Protocol Configuration DZSE(C7R
Y ONE Ry SVANAN

(3) Space Packet Protocol Cf5f9 D Managed Parameter [, Protocol Configuration
Parameter & Routing Parameter M 2 DD AT T ICDEETED,

(CE52)] CCCTHRIEY D Parameter (3, Hardware XD Software D Implementation Z 7
FEDTIEZL,
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4.5.1.2 Protocol Configuration [ZB§3 % Parameter

(1) ¥ 4.5.1.2-1|C. Space Packet Protocol Configuration [CE§9 & Parameter Z

ER
3% 4.5.1.2-1 Protocol Configuration Parameters
Managed Parameter Allowed Values

Maximum Packet Length Integer
Packet Type of Outgoing Packets 0,1

(Used only by sending systems)
Packet Multiplexing Scheme Mission Specific

(used only sending and Intermediate systems)
Service Type Packet Service, Octet String Service
(This Parameter is specified for each Path ID at
the sending and receiving ends of the LDP)

CCSDS 133.0-B-1 Table 5-1

4.5.1.3 Routing IZB§9" % Parameter

(1) & 4.5.1.3-1 [C. Routing ICB§9 D Parameter =9,
(2) CN5D Parameter [, & Path ID M—D® Sending End System & LDP thdd—D
FEIFEHDODR system ICRUVNTIRET B,

3% 4.5.1.3-1 Routing Parameters

Managed Parameter Allowed Values
Subnetwork Identifier of the next Space Packet Mission Specific
Protocol entity in the LDP
Subnetwork Address on the next Space Packet Subnetwork Specific
Protocol entity in the LDP
APID Qualifier of the LDP (if used) Mission Specific

CCSDS 133.0-B-1 Table 5-2

4.5.2 JAXA DEXEHEH®E
IMRIC. Managed Parameter [CRS T DIEHEETT,

(1) Managed Parameter [i&1EZ1TD8IIC. FOHOEDHTHREDTHD,

(2) Managed Parameter {Bl3. —DDFHEETIOIT D FDIvIY 3 VSA IDPICESE
LB C &,

(3) Service [& Packet Service Z12#E9 D, APID Qualifier [£{EAE LE0),

(4) {9% 1 [C Managed Parameter ZZ2»FEM T 0OY 10 FBICFRTE I DI (T
JOY 1D MBICEZ > TRUVMERR). {98k 2 [C User Application HY:RE I Dithk
(User Application 8ICE7% > CKRUMERR)TR I,
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11 FEB IO Y FHRET S

C DY $RIZ. End-to-End Protocol(Space Packet Protocol Z@&F)ICHBU\ T, FE OV
0 RCEICRETDEBITER 1-1)&R 9,

IR 1-1 FEETOY D FOYRET DR

BB BB o=
01 |BRX/WYERE 7H'5 65,542 octets &TF | - —1EECTHDINEIFEL),
Maximum Packet Length 3 * HK DATA. Command. #R8I57—45CEEIC
BRAREREL TR,
02 APID DiY5 0 H'5 2039 (Decimal)
03  Packet Secondary Header 0~8 octets - FPEMERHIER
Time Code Fine Time £ « HK Data Time Stamp(Telemetry) B XV

IV Y RETHEXTIFZIIERE (Telecommand) A,

04  Packet Secondary Header Mission Specific
Ancillary Data Format
05  Packet Type of Outgoing Packets 0,1

06  Packet Multiplexing Scheme Mission Specific
07  Subnetwork Identifier of the next Mission Specific
Space Packet Protocol entity in the
LDP

08  Subnetwork Address on the next Subnetwork Specific
Space Packet Protocol entity in the
LDP
¥ : 01, 05,06 I3 Managed Parameter(Protocol Configuration Parameter). 07-08 [& Managed Parameter (Routing Parameter)
Thd.

f16% 2 FHE T O £ D User Application H$RE T S 4%

CDfF$R(E. End-to-End Protocol(Space Packet Protocol Z@&M8)[CHN T, FHETOY
T2 b Application User MHEE L CTRNBBUTR 2-1)&m1 9, SFMEFSEHJOY T
D FDBRICKD,

{92% 2-1  User Application H%RE T DItk

BB BRI o=
01 & Packet DR JOY O MEEDRKX SIEIZ 1 octet THD.
EMT
02  Packet Sequence Flag ‘11°, '01’, ‘'00’, ‘01’
03  Packet Secondary Header 0~8 octets £33815 — 5L D Payload Data Time Stamp
Time Code Fine Time £ (Telemetry)F
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