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Multiplexing Protocol Data Unit
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Open Systems Interconnection

Protocol Data Unit
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Channel Coding Sublayer) ® PDU(Protocol Data Unit) & R,

Sending End of AOS Space Link

Receiving End of AOS Space Link
- — 71 -
Ry ~D—DE Ry kD—DE
Network Layer Network Layer
=_gI)~ = AQOS Transfer Frame - < =
F-PUVOTORDIILEE W~ --meremEEoSiEo- > F=HUYoTAOLIILEIE
Data Link Protocol Sublayer

Data Link Protocol Sublayer

B - FeRIID—F« VTEIE B« FPRILI—F+ VTEIE
Sync. and Channel Coding Sublayer Sync. and Channel Coding Sublayer

IEE IEE
Physical Layer Physical Layer
(a) B& PDU
M_PDU, B_PDU or VCA_SDU OCF_SDU
Transfer < B Transfer Frame
Transfer Frame L Trailer(Optional)
Frame Transfer Frame .
; Insert : Operational Frame Error
Primary Data Field ) .
Header ane Control Field | Control Field
(Optional) (Optional) (Optional)
6 or 8 octets Varies Varies 4 octets 2 octets
CCSDS 732.0-B-2-S Figure 4-1
Transfer Frame Primary Header

Master Channel ID Signaling Field Frame
Transfer Spacecraft Virtual Virtual Replay VC Reserved VC Header
Frame ID Channel Channel Flag Frame Spare Frame Error
Version ID Frame Count Count Control
Number Count Usage Cycle (Optional)

Flag P
2 bits 8 bits 6 bits 24 bits 1 bit 1 bit 2 bits 4 bits 16 bits
CCSDS 732.0-B-2-S Figure 4-2
(b) AOS Transfer Frame

M_PDU Header M_PDU Packet Zone

Reserved Hzgtsiter End of Space Space Start of
Spare Pointer Previous Packet LI Packet Space Packet
Space Packet #k #k+1 #m #m+1
5 bits 11 bits
CCSDS 732.0-B-2-S Figure 4-3
(c)M_PDU
M_PDU Header
Reserved Bitgt::m B_PDU Bitstream Data Zone
Spare Pointer
2 bits 14 bits
CCSDS 732.0-B-2-S Figure 4-4
(d)B_PDU

2.1-3 Protocol Data Unit (PDU)
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i Data Link i ) i Data Link i

E < Layer > :.< Physical Layer :E Laver E

Physical Channels 5 5

| (RF Links)

' Master Channels (MC)
Spacecraft Virtual Channels (VC)

d

T

Identified by GVCID

t

Identified by MCID

T

: Physical e.g. X-Band Link, S-Band Link
............ : Logical
Physical Channel : one or more Physical Channels / Spacecraft
Master Channel : one or more Master Channels / Physical Channel
Virtual Channel : one or more (max 64) Virtual Channels / Master Channel

MCID = TFVN + SCID
GVCID = MCID + VCID = TFVN + SCID + VCID

MCID  : Master Channel Identifier GVCID : Global Virtual Channel Identifier

SCID  : Spacecraft Identifier VCID : Virtual Channel Identifier
TFVN  : Transfer Frame Version Number

2.4-1 Channel MR

Virtual Channel
Identified by GVCID =) T .

VCID VCID

Master Channel =
Identified by MCID

MCID

Physical Channel =

Identified by Physical Channel Name NS Multiplexer/Demultiplexer

CCSDS 732.0-B-2-S, Figure 2-2
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L Code Modulation(BF=Z78) 03 5,
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WZIHRAFE L7220,
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X, PM ZFHEFD Bi ¢ -L < PSK ZFHEFD Differential Encoding T&H %)% I ® Code
Modulation X Physical Layer CTHLE I 5,

— BRI AL EAT O Rl R Bit, 5 bk & Symbol & F 9., Z DHEA . 454k & 1% Channel
Coding ® Z & 7> Code Modulation D Z EMNDERENER LD THEELET D,

CCSDS 1% Code Modulation #2743 Symbol (X 2.5-1)"C& ¥ . ECSS | Channel Coding #%7°
Symbol (¥ 2. 5-2)8CT&H %,

Bit & Symbol DZRFLIX, BB, FHMK., HINDIEICHBNT, BomBEHTHbND 2
EMHDH, Ty =r FMEBit & Symbol OTEFEZHMIZ L THEHTHZ L,

Channel Coding;I Code Modulation;I

BITS CHAMMEL

R SYMBOLS SYMBOLS P,y

i . ’
."III l.-'ll ¢
DATA ENCODER Blp RF POWER AMPLIFIE
SOURCE {IF APPLICABLE (IF USED) MODULATOR & RF CHAIN

NOME, SFCG MASK
CONVOLUTIONAL, MEASUREMEN
REEC-SOLOMON, SYMBOL RATE POINT
TURBO, efc” REFERENCE POINT

(RE]
T ARBRA

2.5-1 CCSDS @ Bit and Symbol Terminology

° 8 tH QPSK KD Trellis fF 513 fF LRI & 225, ZRFJ7 UTIKAF T % D T Code
Modulation |Z¥ T D Z &N R TH 5,

T BEE# C#E[9] D Figure 2-1:Bit and Symbol Terminology

8 BHEECE:[15 ] Figure 6-2 Symbol Rate Reference Point
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E"'Ei 5}'1:'_1:»011 lC'ham:Lel Symbols
DATA »| ENCODER = - EF POWER AMPLIFIER]
SOURCE {IF AFFLICABLE) T {IF APFLICAELF) MODULATOR & RF CHAIN T
SYMBOL RATE T T SPECTRAL MASE
REFERENCE POINT Rrs Rep MEASUREMENT
a) Conventional modulation
Bire Svmbols (TRELLIS-CODED) MODULATOR f’hanml Symbels
l’ L TRELLIS SPSK POWER AMPLIFIEE]
DATA » ENCODER » : » 4 I
SOURCE {IF AFPLICAELE) T ENCODER MODULATOR & RF CHAIN T

Rs

I

SYMBOL PATE
FEFERENCE POINT

[
Rrs

T

BFens

SPECTEAL MASE
MEASUREMENT

POINT

b) Trellis-coded modulation (TCM)

2.5-2 EGCSS Symbol Rate Reference Point
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3.1.1.1 #=E

B SCE 2] 12 B F
3. 1. 1. 1-1 TR,
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Sl —e2A0fHEA#R 3. 1. 1. 1-112, BENT 7 b2 U E X

£3.1.1.1-1 ASARR—ZRYHUoDHY—ER

Service Service Type Service Data Unit SAP Address

Packet JEDEA Space Packet GVCID + Packet
Version Number

Bitstream JERHAZE /ZI3EHABY | Bitstream Data GVCID
Virtual Channel Access JE@HEAZEZI3EEA8Y | VCA_SDU GVCID
(VCA)
Virtual Channel Operational | JE[@HIZF/ZIZEHIBY | OCF_SUD GVCID
Control Field (VC_OCF)
Virtual Channel Frame JERHAZE/ZISBEABY | Transfer Frame GVCID
(VCF)
Master Channel Frame JEEHEAF/CILEHABY | Transfer Frame MCID
(MCF)
Insert [BHEBY IN_SDU Physical Channel

Name

GVCID=TFVN + SCID + VCID MCID=TFVN + SCID

CCSDS 732.0-B-2-S Table 2-1

GVCID: Global Virtual Channel Identifier, TFVN: Transfer Frame Version Number, VCID: Virtual Channel Identifier,
MCID: Master Channel Identifier, SCID: Spacecraft Identifier

11

Packet Bitstream VC Access VC_OCF Packet Bitstream VC Access VC_OCF
Service SeTce Seryice Seryice Service Serrce Seryice Seryice
Packet Bitstream VC Frame Packet Bitstream VC Frame
Processing || Processing Service Extraction Extraction Service
[ [ MC Frame [ [ MC Frame
Virtual Channel Generation | Service Virtual Channel Reception Service
| Insert Insert
Virtual Channel Multiplexing Service Virtual Channel Demultiplexing Service
I I
Master Channel Multiplexing | Master Channel Demultiplexing |
| |
All Frame Generation | All Frame Reception |
(a) Sending End (b) Receiving End
CCSDS 732.0-B-2-S Figure 2-5 and Figure 2-6
3.1.1.1-1 Internal Organization of Protocol Entity
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.LL 1217 harFyRrLy ) —&pRd,

3. L1137 Ry v 7 (F ¥ i 1D OBfR) 2777, MCID Master Channel
ID) % TFVN(Transfer Frame Version Number) & SCID(Spacecraft ID) T H>d, A0S @
MCID 1%, 2 > F TEVWN(EIX’ 01”7 )& 8w R SCID THHHT (£ 3.1.1.1-2),

Packet Bitstream VC Access
Service Service Service  VC_OCF

| | | Service Virtual Channel
Packet Bitstream VCA_SDU ifi
| | i VG_OCF Identifier by GVCID ‘ ‘ ‘ ‘ ‘ ‘
| I
| \S/,C F_rame Master Channel
ervice Identifier by MCID
| Mmc_ocF
VC Frame Sei'wce
— Physical Channel
W MC_OCF Identifier by Physical
1 MC Erame Channel name
| Senvice gﬁcﬁ:}sos 732.0-B-2-S  Figure
| Insert
GVCID = MCID + VCID=TFVN + SCID + VCID

Service
MC Frame | MCID =TFVN + SCID

‘W ,nse'rt sDu GVCID: Global Virtual Channel Identifier
L MCID: Master Channel Identifier

| VCID: Virtual Channel Identifier

SCID: Spacecraft Identifier

4

All Frames
| 3.1.1.1-3 Addressing (Relation ship between channels)

[]: Commutator / Decommutator

A Multiplexer / Demultiplexer
CCSDS 732.0-B-2-S Figure 2-7

3.1.1.1-2 AOS Space Data Link Protocol Channel Tree

% 3.1.1.1-2 SLDP M MCID

MCID

SLDP
TFVN SCID

P . SLDP: Space Data Link Protocol
TC | Number 1 (00’) 10bitS | Vicin: Master Channel D

00’ ; TFVN: Transfer Frame Version Numbi
TM_| Number 1(00) | 10bits | TFYN:Transfer Frame Version Numoer
AOS | Number 2 ('01°) 8bits

3.1.1.1.1 Packet Service
(1) Space Packet Z{nixd 5,

(2) Packet Service (/X7 v hH—E X)L, BT v x4 (GVCID )12, ZHELLT-
AR—Z 3 >k (Idle Packet Z&#r) 2 —EMIFEIZXEIY (M_PDU Packet Zone) .
PNy NAEBANLE B o~ 2 (M_PDU Header) #4401 L C M_PDU Z‘/ER3 % (4
3.1.1. 1. 1-1),

(3) M_PDU IZ AOS Transfer Frame @ Transfer Frame Data Field TIrixd %,
(4) AOS Transfer Frame |Z. ff.o> AOS Transfer Frame & % EAL L TEET D,

12
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Space Packet ” Space Packet || Space Packet " Space Packet ” Space Packet ”
2w » 0 0 S
M_PDU
M_PDU Packet Zone '\Ifl@:g) eL: M_PDU Packet Zone MEZE; M_PDU Packet Zone

4

AOS Transfer Frame

Transfer Frame
Trailer (Optional)

Transfer Frame | Transfer Frame Transfer Frame

Primary Header Insert Zone Data Field Operational [ Frame Error
(Optional) Control Field | Control Field
(Optional) (Optional)

®3.1.1.1.1-1 RR—=X/\7 vy bDInix (Packet Service)

3.1.1.1.2 Bitstream Service

(1) FHEIMBICAER LTy I Bitstream) #{5itd %, —-2® Virtual Channel
T—HHABZDOHAPFIHTE D,

(2) Bitstream Service (B FA MU —AHY—ER)|E. By MNMIZ—EHRBICXEY
(B_PDU Bitstream Data Zone). B v MFIF&K T EZ T~ & (B_PDU Header) %
L CTB_PDU 24575 (4 3. 1. 1. 1. 2-1),

(3) B_PDU 1% AOS Transfer Frame @ Transfer Frame Data Field Timi%t1 5,
(4) Z @ A0S Transfer Frame |Z. ftio> AOS Transfer Frame & % EAL L TEET D,

Bitstream |
7 {1 S
1
1
B_PDU i
B_PDU Bitstream B_PDU B_PDU Bitstream B_PDU B_PDU Bitstream
Data zone Header Data zone Header Data zone
AOS Transfer Frame
Transfer Frame
Transfer Frame | Transfer Frame Transfer Frame T.ra||er (Optional)
Primary Header Insert Zone Data Field Operational | Frame Error
(Optional) Control Field | Control Field
(Optional) (Optional)

3.1.1.1.2-1 Ew k3| (Bitstream) M{zi%x (Bitstream Service)

HEEHR
By PARNY =AY —ER L, BIZE Y MNIEZLEETLOHTHD, E-T,
T2 OXEY (F] : 7 L— AR — O T — 2 XYY O
Bl . 7 L—AFENIZ, €y FA RN =AY —ERZFHATHMTITI Z &,

By FA MU —=AH—ERZ, T e IET W BUGE SoEFE) 2 &b
LIRS DT =2 2fnikd 2 X0 RGEIENT 5, (L. 7y FEAEKT
EHMRBIE, Ny PP =B R 2 L72E 9 23— E AR AE DL NE L)
(Z72%, OV —ERE, 7y MEREIT > TORWBERREMEZHEHT 5 &
O REE T D,
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3.1.1.1.3 Virtual Access (VCA) Service

(1) FIRERBIZAER LZEERT —% {5157 5, —2® Virtual Channel T—F|
MABEBDOHBFHTE %,

(2) CCSDS IZiXEWIMBE DO e ha )L TARKRLE 8 By NE¥MET —% (FEE
) (VCASDU) Z#{nik T 2%,&1%,. ZORMBF v 17 7 EAH—E X (Virtual
Channel Access (VCA) Service) ZffEf4 5 (¢ 3.1.1.1.3-1),

(3) VCA Service (A8F ¥ x /L7 7 B/ —E X)X, FIHFDERM LT VCA_SDU % AOS
Transfer Frame @ Transfer Frame Data Field Timixd 5,

(4) Z ™ A0S Transfer Frame |Z. o> AOS Transfer Frame & % ik L Tlrikd 5,

VCA_SDU
Octet String
AOS Transfer Frame
Transfer Frame Trailer

Transfer Frame Transfer Frame ey

¢ Data Field Operational Frame Error
Primary Header Control Field | Control Field

(Optional) (Optional)

3.1.1.1.3-1 8 Ew FEHET—2 DIm:E (Virtual Channel Access (VCA) Service)

R
< FIHE D ERT D VCA_SDU(FER) 07 —# Wit i, LR Th 5, VCA_SD
O . [BEOFERMEEIT, 2OV —E2AOFAZHEOELICBWTEET 5
Z &,
3.1.1.1.4 Virtual Channel Operational Control Field (VC_OCF) Service
(1) COP-1 @ CLCW (B3 (10, 13]) Z{5iET 5,

(2) VC_OCF Service (VC_OCF %-—E &) %, CLCW % AOS Transfer Frame ® Transfer Frame
Trailer Operational Control Field TImZEd 5 (X 3.1.1.1.4-1),

(3) Z ™ A0S Transfer Frame |Z. o> AOS Transfer Frame & %&b L Tlrikd 5,

OCF_SDU
CcLCwW
Transfer Frame
Transfer Frame
Transfer Frame | Transfer Frame Transfer Frame : Trailer
Primary Header Insert Zone Data Field Operational | Frame Error
(Optional) Control Field | Control Field
(Optional)

B 3.1.1.1.4-1 CLCW ®{z=3% (Virtual Channel Operational Control Field (Service (VC_OCF))
EEHIH

AR TF ¥ 127 L— AP —E X (Virtual Channel Frame (VCF) Service) &=
AR F ¥ F)L T L— ALY —E A (Master Channel Frame (MCF) Service) @ AOS
Transfer Frame (2133 S 40720 (fBIETE 7200,

BT X RNV T =AY —EREYAI T X RN T =AY — EARNFIET
% & CLOW DR IR T 95,

14
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3.1.1.1.5 Insert Service

(1) FIHE B ICAER LZBEEET —% 246535, —20 Physical Channel T—
FHBORANFIHTE 5,

(2) Insert Service(f ¥ —FH—ER)iL, £ETDAS hT L AT 7 7 L —LDFFIE
FEIR (A > P — FFEIEK : Transfer Frame Insert Zone) (E/EE) 2 H LI HE £

B L7~ SDU Z1{xi%4 %, AOS Transfer Frame |Z. > AOS Transfer Frame & %
L Tmik9d 5 (¥ 3. 1. 1. 1. 5-1)

(3) A ¥ — MNEEIT— MM THET SHD T, Insert SDU (T—EEH] (Transfer Frame
DOEEFH) TIriE &b,

(4) A »H— NEEKIT. — O OWFRTF ¥ ZLDEANS FT AT 7 T L— AIFET 5,

Insert SDU

Octet String
AOS Transfer Frame
Transfer Frame
Transfer Frame | Transfer Frame Transfer Frame Trailer (Optional)
Primary Header Insert Z Data Field Operational | Frame Error
reeneene Control Field | Control Field
(Optional) | (Optional)

3.1.1.1.5-1 BEEFEZENDYT7IAEA LIEE (Insert Service)

HEEHHE

« A Y — M= RIEWRREDOHL DO —E XA ThH D (& 3.1.1.1-1), 1€
ST, SFBEEIMEHTEIN, ROEBERLETHD,

A= MR, OO T ¢ XV EORAS FTUAT 7T L— A
\ZA Y — MEkE b2, 207 ARIBTF ¥ rL 7 L— A —E X (Virtual
Channel Frame (VCF) Service) BIX R~ AXF ¥y R/ T7 L — LYt —E R
(Master Channel Frame (MCF) Service) & OffEHIZH kA2, A P — R
—EREMEHT 256, BT YRV 7 Lb— LA —ER X ETF ¥ RLT
V=AY —ERIMEHTE R, HEF ¥y RV T L — LA —EXE T (F~v R
HF v T =AY —CRAEMEHLIZGA. A oY — M—ER3MEHT
ERANAN

3.1.1.1.6 Virtual Channel Frame (VCF) Service

() FIFEMMBICAR LEEERT — 4 2455745, —2® Virtual Channel T
—FAZEDOBPFATE 5,

(2) VCF Service {METF ¥ x /L7 L—ALH—E R) (X, y—ERADORHAZFNER LT
AOS RT U AT7 7L —LEBFDEEMD AOS hT A7 77 L—nb2HEl
L TIE%E7T 5,

HEFH
ATy Z VT L — A —ERAOFHEIL, AOS NT VAT 7 T L— L%
AR TEXDEHOBITAFIHEICRE SN D,
s —ODOYET v FUIZBWT, Ty Rr LT L—A Y —EREHH L
e A o — b= RIIEHTE R, £/, AP —FP—ER
DMERAENTWEES, B F vy 2L 7 L —A—ERBIN~RAZTF
YR T L= b — BRI TE R,
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3.1.1.1.7 Master Channel Frame (MCF) Service

(1) FIHESMBICAERKR LZEERET — % #5163 %, —D® Master Channel T—F
REDHBFIFTE %,

(2) MCF Service (¥ A& F ¥ F)L7 L— AP —E 2) %, ¥y —ERAOFMAENER LT
A0S hTFV AT 7 7L —LEZDEEMDAS FT AT 77 L —ALELHILT
55T 5,

HEFH
FYALF X FINT L= MY —EAOFIHFIL, A0S FTURT T L=k

AT E DIEHOET DFIHEICIRE S5,

C —ODOYERF ¥ FCBNT, YAFF vy pLT L= AP — X EHH L

B A v — M= XA TE W, e, A o — M —ERADRMEH

ENTVWAEAS, FEFYRILTL—AF—ERBLONRAZFr LT L

— AL —ERIEHTE RN,

3.1.1.2 15%

% < OFHHEPEA T D — AL,

e Packet Service

e VC_OCF Service ; Telecommand COP-1 CLCW {&i% ™ (25 .,

e Virtual Channel Access (VCA) Service ; 4 2% AT FHERLRED 7,
EREHEL TS,

3.1.1.3 HAH

(1) WIEFRFHEYEX. Space Packet Protocol % End to End Protocol & LT 5,
L7273 >, Packet Service 2MEHETH 5,

(2) VC_OCF Service (% Telecommand (Zi@ M3 % COP-1 @ CLCW(Communication Link
Control Word) DizikicwEH 4 5.

(3) Virtual Channel Access (VCA) Service |%., CCSDS LD 7 m F /L &R+ 50
TOHIBRRZET LN H D) JAXA TIIFEBERFEZ ORELAMNTIIFE A L2
ZEMNFFE LY,

(4) Bitstream Service IX. Packet ZAR T 2 WEEEEHIEZEH TH Y . M)
L7gnz &,

(5) Virtual Channel (VC)Frame Service IX., CCSDS LIAD 7' ha )V i+ 52 &
B L OVERT % Frame IZ[EENRNE U D L Telemetry System DIEEZFHERTHD T,
JRRI, R TH D,

(6) Master Channel (MCF) Service I%. — D>DOFEHEEICHEED SCID NIFIET AT
HWHT 5,

(7) Insert Service IE, BAMIICT —X 2V 7V 7 L TRETE DM, BAFHEHE
TORBEITEN,

HEEFE
(1) VC_OCF Service (% CLCW OARELISMIITEA L2 &y

16
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(2) Virtual Channel Access (VCA) Service(FH#IFZ Iz k%2R < ). Bitstream
Service, Virtual Channel (VC)Frame Service I%. FEYUEER{H LIAN OEHEN MBE &
%, EDH, bL, WHTLILEITEET DS &,

3.1.2 A0S PS5 VURTF7IL—A4
3.1.2.1 SEH##AF (Spacecraft ID)
3.1.2.1.1 SHBHENFEFTHE

SCID (Spacecraft Identifier ; FHik&iknl 1) I TFHIEZE3 550+ TH D, B
FRIZFSEY NTHDV, 256 Y OFHEKAZFTAITX % (TC Space Data Link Protocol ™
SCIDIZ 10 By hTH D),

FHEOHN 256 LINTHIUE, SCID IFEME LWL 912 CCSDS HE R TEE N5,
LU, TN 256 LLEIC/R22 L[E U SCID 28> = FH b FET 5,

SCID X E# L CHWET v R4 DN B 20U X L

—RIT. —ODOFEEIT— oD SCID ZEfON, —OOFEHMITEE D SCID 2E| Y 17
D805 5D, BlziX, —ODOFHBIBEEOMSI LIZEY 2—NnbD L) REETH
LW FHAT—ay, JHET o — 3BES LT

3.1.2.1.2 FHEEAIFEHEFrRILA

WELF x %4 (Physical Channel Name) (X, Physical Channel Z#3325HDTHD,
SCID &0 156 1ATITHRFIR L 72V (2. 4 1) . WHLTF % R/VIE RF Link ISIG L2 b D TH D,

3.1.2.2 {REF v JL#AF (VCID)
3.1.2.2.1 #=E

—>® Master Channel |X.— 2> F 7135k Virtual Channel @ Frames NZEAL X5,
VCID(Virtual Channel Identifier)!X Virtual Channel Z kB4 235 FTh 5,

D Virtual Channel 5% 2B, Ak (2.4 &) L7 X 512, [BEOEILE - 516
HECI L E DE 2 % Chanel Z1EAT-DTHh 5,

Virtual Channel ® 7 L — AL E LD (Implementation) IFHRE L7V,

3.1.2.2.2 5%

Source User Application 2338459 % Space Packet 1%, [BEIZELRELNH L LD, &
Db D AREMEERNRE2 Db OEHL THDH, 2N DO HIIZA DR T O Virtual
Channel Z&%T %,

REIBEERH DD/ ZEDOE O EICK L TL7 L— AL EO HF A @ U7
BT ETITY. BIZIX, & VCID (TSRS 2 01 CHEZEEERIE 21T 5 Kk, v Raeey
(Round Robin)2&Td 5,

RESE DR DEEDOTF v 2V E2 DL DL, F ¥ %/ T &2, Reed-Solomon D FH/
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JE@ . Transfer Frame Header ® Frame Header Error Control O H/FEEFH. Transfer
Frame Trailer ® Frame Error Control Field @A /FEwH TIT9, B L. Z DEARETIL
fRIEE DRI DEE DT v VB L7,

3.1.2.3 Virtual Channel Frame Count

Virtual Channel Frame Count {%. Virtual Channel |2 Transfer Frame O{5ENEE %R
4" Binary Count T& 5,

Z ® Virtual Channel Frame Count I 24bits T 523, Count fHEEZ £ L7-WHE (il x
X1 AT 2R —K L T 5%) 1% Signaling Field @ VC Frame Count Cycle % fiff
4%, Virtual Channel Frame Count (24bits) {2 AV 4bits Z¥53E L. FF 28bits IC T
Do

VC Frame Count Cycle {# DA X Signaling Field @ VC Frame Count Usage Flag C
RIET D,

3.1.2.4 Replay Flag

FHEBANTIETHPIZ NI VA7 7 7 L— A %5k (Store) L TH L CTHA (Replay) L
TEETAES. BETAHARNTFT AT 7 7L —A7 Real-time FTF A7 57 7L —A)
Replay "I A 77 7L —A%#RIT % Flag Th 5,

B cE ]I E- OB S L 912, 2D Flag ® BEYIE, &8k E 34T VCID 2 [FE UHhalc
Real-time Transfer Frame 7> Replay Transfer Frame 2Dk %Z1T9 2 & TH 5D,

Real—time Transfer Frame & Replay Transfer Frame C VCID 2% 2 A3 & X Replay Flag
ZREALRITHRY,

3.1.2.5 Header & Frame @ Error Control

Transfer Frame Primary Header @ Frame Header Error Control (Optional) & Transfer
Frame Trailer @ Frame Error Control Feld(Optional) @ 2 -2@® Error Control IXffiH
L 72V (Channel Coding T Reed-Solomon & H5Z{HH+TADTARETHD ), LI -o
T, 20 2 20 Error Control Field Zf#{E &7, Data Field & LTHMATHZ &,

18
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3.2 R FyrNa—TFTaT
3.2.1 ¥iE

TLARNYDREM « F ¥ x/va—F 47 (Channel Coding) g DOHEEZ X 3. 2. 1-1
Az ee B

Data Link Protocol Sublayer Data Link Protocol Sublayer
Transfer Frames 1 Transfer Frames
A
| Reed-Solomon or Turbo Encoding (Optional) | | Reed-Solomon or Turbo Decoding (Optional) |
Codeblocks or Transfer Frames Codeblocks or Transfer Frames
| Pseudo-Random Sequence Generation (Optional) | | Pseudo-Random Sequence Removal (Optional) |
(Randomized) Codeblocks or ' (Randomized) Codeblocks or
v _Transfer Frames Transfer Frames
| Attachment of Attached Sync Marker | | Frame Synchronization |
Channel Access Data Units Channel Access Data Units
| Convolutional Encoding (Optional) | | Convolutional Decoding (Optional) |
l Channel Symbols 1 Channel Symbols

Physical Layer Physical Layer

CCSDS 131.0-B-2-S Figure 2-2 CCSDS 131.0-B-2-S Figure 2-3

(a) Sending End (b) Receiving End
3.21-1 MR - FrR)La—T« U JEIBDHEE

3.2.2 HEDEE

Fryxa—7 4 U TVEHTH5551E, V— K+ V% (Reed-Solomon )i, &#—
R (Turbo) 5. KB E XY 7 ¢ 2 (Low Density Parity Check) & 5. L PN o1 — KT
£ 27 &~ A A (Pseudo—Random Sequence) & & iAF (Convolutional) F &5 TH Y . W
nbA7varthsb,

INBFEO— RN 2K 3. 2. 2-1 1R T Y,

V=R« Yax H50EEA 20 =750 OfR 0 ETIERES) (BT : octets) Z7RT,
%] 3.2.2-1 \Z81F HEEFH A LOETEHEE HiL, JPL/NASA OKEI v 3 o TOfE
BNE D,

(a) — (E_l?%e?;ﬁozlo:;n:g 8 |__,|Pseudo-Random |_,| Attached Sync Marker »| Convolution |__

(b) —_ Turbo/LDPC L ,|Pseudo-Random |, Attached Sync Marker >

(c) Reed-Solomon , Pseudo-Random Attached Sync Marker R Punctureq
(E=8,1=1,2,3,4,5,8) Convolution

(@) ZLDOFHHTERTD, (b) SNSIENBEMUBE L ITDIFEETHERT D,
(c) B2V ETIEAEDIF (@)K N DN, Transfer Frame £E& < I 2BHWTEAT B,

X3.22-1 RA#-FyRr)a—Ta2Y

9 BCSS %, RF 2538 5728 4D-8PQSK-TCM DA, U — R « Y o E=8, =8 %4 % (B
HILE(14]),

19



JERG-2-402

3.2.2°2"Z VU — RV aE 5 (E=16) , BMHIAARTFF, U — KV v E U fF5 (E=16)
L BARIARTE 5 OEER L OV — R 5O Z "3, £7-. BER=10°1Z81F 54 5{bF15
3% 3.2.2-1 1R T,

|I.'|I - I I | ! i I i I !

COMCATENATED
L < GO OLUTEO A
" AND REED-SOLOMON
< (hdaal irerleaar)

UMCODED

) (7102
COMVOLUTIONAL

"
|
5
|

=
o
]
I

Bit Error Rate
— "‘;_\_

o TURBOY,

Anie 17 )

| Black size!,

|aﬂ2::-hi|s Y
II
llI|

——t—LDPC \

Aate 12

5| Blogk slze )

16284 hils \

r.—

— I'.
T CcapaciTy
| Raba 1/2 §

Binary Irgut |
| AWGN Channel \

=
o
i

i

1 ® i ' : ' : : ; |
A a 1 2 a 4 5 5 7 g # 0 "
Ep/Ng idB) CCSDS 130.1-G-2, Figure 3-5
3.2.2-2 Y—F-VOEVHE (=16). BARHHE. U—F - YOELH
5 (E=16) L EAAAFMEDEES LUV F —RFEDEFH

£3.2.2-1 BRSOFSIEFIF BER=107)

NS FSIERE
J—F «YOEV(E=16) 3.5dB
SHAH 5.5 dB
J— R« YOEYV(E=16) + BEHFAHFEENS 7.5dB
Code Rate 1/2 8.6 dB
S i Code Rate 1/3 9.3 dB
F—IMES  Code Rate 1/4 9.5dB
Code Rate 1/6 9.8 dB

3.23 1R#E
3.23.1 #ERFHS

EENESEPAIDFHMEIL, V—F - Y uaE 55 (B=16) & BAIALG 5 O 45
B

10 o> B I7 134 3 1287,
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3.2.3.2 RIBAOEE

THHE CEREFF M) ([CEAT 2R - F v * =2 —7 1 7 (Channel Coding) &l &
NOREEE K 3. 2. 3. 2-1 IZR7,

Data Link Protocol Sublayer Data Link Protocol Sublayer
| Transfer Frames 1 Transfer Frames
| Reed-Solomon (E=16) Encoding (M%&) | | Reed-Solomon (E=16) Decoding (M) |
| Codeblocks ‘ Codeblocks
| Pseudo-Random Sequence Generation (I78) | | Pseudo-Random Sequence Removal (I478) |
Randomized Codeblocks  Randomized Codeblocks
| Attachment of Atta'ched Sync Marker (I478) | | Frame Synchronization (I478) |
| Channel Access Data Units ‘ Channel Access Data Units
| Convolutional Encoding (Optional) ) | | Convolutional Decoding (Optional) %) |
1 Channel Symbols i Channel Symbols
Physical Layer GE) Fh\VT—2EHD Physical Layer
(a) Sending End (b) Receiving End

3.2.3.2-1 FHMH (EEFSZEEATS) NERATS MEAH - Frrla—T« VJRIBDEE

3.23.3 U—F:-VREVHF
3.23.3.1 422 1)—JFE(]) DREE
(1) M=
A & U —7 (Interleave) X, /X— A NEF Z I E D 72O DIREFNTTH 5,
A &) —T7RE (Interleaving Depth) (I) 1, I=1, 2. 3. 4, 5 BLV 8 15
BINTX 5,
I=l, T RbbA 2V =77 L, OLEOKREZX3.2.3.3. 1-1 [ITRT,

Reed-Solomon

Transfer Frame Check Symbols
1 1 1. p!

dj - dy Py P

Reed-Solomon
Encoder

dBEVPIEEEY FF—HTHZ.
3.23.3.1-1 41 5 ) —THLDIZEDHAE

A 4

1=2, 3, 4, 5 £721E 8 DL OHEREZX] 3. 2. 3. 3. 1-2 (TR T,

1 1 1 1
O&_dk_> Reed-Solomon ﬁ,@
Encoder Reed-Solomon
Transfer Frame *Xn O Check Symbols
n n - g
dj - dy

1M OB [3] 4.2 g) Symbol Interleaving
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v
O————»| Reed-Solomon|_1 PEE »O
Encoder
n=2, 3, 4,50r 8

dBLUPR>BEY FF—5THD,
®3.2.3.3.1-2 41 28 )—THY DEEDHAE

I=5 DL, FTL AT 7L —AF—H T
5
k

1 5 1 5 1.
d1 aen d1 d2 aen d2 dk d
V—R.vaxy Fxv 7 RN
1 1 1 5
P, p? P, Pg Py Poe

ThHhbH, 22T AdBLXOPIESE Yy hF—% TH D (Reed-Solomon Symbol, J=8),

(2) T OEE

a A UF Y —=TREFRNMIE A=A A ITH L THRLS 2D, E-T, A%V
— T REITRWVIZE R,

b RTUATZ77 7L —AET I DENPRKIWVIEEELS 2D (FEX113.2.3.3. 3 HilZ
RT), REEFROE Y b L— FRELS, ZEATOT—ZTHEHE7 L— 2
W MNETECImEe 985818, T—XEHEHNOA X U —THRE %25k
’/_:LE"a—éo

c BE KETLA N (ZL—AFNRE ; S-Band f515%5) 1 1=1, EET L A
U (7 L—AJEHN 8 5 X2 K-Band {5 i6%%) 1% 1=5 2425 Z L %\,

3.2.3.3.2 Berlekamp Type & Conventional Type

CCSDS 5D ) — K« Y a5 Berlekamp Type T& 5, Conventional Type & 1K
3.2.3.3.2-1 TR BIRITH D, Conventional Type ZfEMT 24551, AIRIZ T a1 & Tas
BT D Z L,

FEAMIL, PEESCEE[3] 0D ANNEX FIZ X %,

A Berlekamp R-S Encoder c
(Dual Basis) >
C .
T o —  Conventional R-S Encoder C )Ty —

CCSDS 131.0-B-2-S Figure F-1

3.2.3.3.2-1 Berlekamp Type (CCSDS &/145) & Conventional Type MES{%

3.23.3.3 +IURITF7IL—LEK

WHT AU — R VaE®E 45 E=16) 1% (255,223) Th b, 265 1F=2— N7 a v 7 R, 223
TEHECEN IR 77 7L —AE) Th b, 255 3 LN 223 D HAL T Reed-Solomon Symbol
TH5H (1 Symbol=8bits),
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NI AT77 7L —LEF)—R- VaEL G504 020 —7HEEDICIVEE S,

#£3.2.3.3.3-1 124 &% U —T7E (1) OfElzxd % Codeblock . Transfer Frame .
Reed—Solomon (R-S) Check Symbol %% /<9,

728, Codeblock 135z — F23H 5 (¥ 3.2.3.3.3-1 M), Z L. Transfer Frame
EZ2Mz1E32 €y FOBEEFIC LIZWEE ., Transfer Frame OSEHHIC Virtual Fill & A
NT32Ey hOBHEEZL, Virtual Fill (MEE L7220 E W) FTH D, ZEMT. =
15 L7z Transfer Frame ®JGHAIZ Virtual Fill(all” 0" )&fHIML TV — K« Y uE® %5
DT a—R&E4T9, —KIT, 32 By FOEEMICT 2 GHEE T L0302 o) RN
I<HFIHESN D, #£3.2.3.3.3-1121F, Ffi=— N2 vy MEERS) bOFRLT 2,

%3.23331 Y—F-yOEVHFEMOI—FIOvHI K B octets

_— EEI—RT0v 2D
LBy —F - 5l : 32 B EHIE
TR | Transmitted | Transfer | R-S Check | Transmitted | Transfer | R-S Check Fill
Codeblock Frame Symbols Codeblock Frame Symbols
1 255 223 32 252 220 32 3
2 510 446 64 508 444 64 2
3 765 669 96 756 660 96 9
4 1,020 892 128 1,020 892 128 0
5 1,275 1,115 160 1,260 1100 160 15
8 2,040 1,784 256 2,040 1784 256 0
Transmitted Codeblock
ya < > /
£ S Sync Transfer Frame g;,ig(;:(:k Sync S
Transmitted Codeblock, Length # 32 bits X ZZ£i
ya < > /
S Sync | Transfer Frame g;,fﬂgg(?k Sync S
’ J 32 bits X 2 ‘| i
Virtual Fill _ '
= Virtual Fill (& =X UIS0)Y,
, Transmitted Codeblock, Length=32 bits X EL#g ,
BEI—-rJDvo R-S Check
(32 P v ~EgpE) Sync Transfer Frame Symbols Sync

L Attached Sync Marker (4 octets)
CCSDS 131.0-B-2-S. Fiaure
Virtual Fill & : 8 DEEUSTHD | DEHFUSD bit R THDC .

3.2.3.3.3-1 FREa—FJOvYEEEI—FITOYY QG2 Ey FEHBZEOH)

3.23.4 HESVET4A4X
(1) HiY

cZEMOE Y NEWE - HEFFO OOy NEB AR T D 72OIEHT 5,
s AR D EHIAHE T (—RICEZ — B\ S&H D) D/ — FREIHERIC
Y5,
(2) M
C BHIABFE G EMA LI WIEEIE, T 52 L,
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C BRIARGEEERTASEETH, M &,
(FEE)

BIIABFG R UX, — &I, ZEMO ey FEBHHE - R0 720
By NEBILMERTE D,

LU, BHRIABLESEROANSIN 0 OEGEOSRE ., BIARE SO
FiE. 7 --01010101- -7 L7 B,

BHPIABEF O — FEMIEZ, 7 010101017 BNASIND &,
701 7 01 - THEEITASEAL - 100 7 107 - TREIT 285G OeE
DLW, A HIRELRERSIZ20 T, / — FREMH#ERIL50%I1C72>TLE I,

DD, BT o H~ A REATV, BRIABTFZaD AT 07 O
2705 2 L a2kt D,

3.23.5 REHAY—A

[FH#f~ —4 (ASM; Attached Sync. Marker) . non—turbo coded data FH¢’ 1ACFFC1D’
AT 2 (X3.2.3.5-1),

First Transmitted Bit
Bit 0

,

0001 1010 1100 1111 1111 1100 0001 1101

Bit 31
Last Transmitted Bit

CCSDS 131.0-B-2-S Figure

X 3.2.3.5-1 RE#I~—7 (ASM; Attached Sync. Marker) DEw k/88—>

3.2.3.6 EHAAHS

(1) BW
U= R« VaEUHFFEIN—A MR ITHRWVETFETH Y, BRIARILIT H
LD |ITHBWNVEETH D,
c ZD 2O EOHEPEG S EERTHZ LI, X=X RV BIOT
A BFRO IR L TRV S22 5,

(2) i A
AT ERALT S,
T L. BIOALRG BTG AR 1/2 O, AT 5 LR 2
2725, 2 fEICRDZLICHERH LT, EHLAWZ b H 5,

(3) EEFHE
c BIRABREE (I E X —EEERNMEDILD) T, BMUFTE/R LR NS
FNTWBEGE, ZOY 33— MYIZHN D,
©3$3.2.3.6-1 12, Ey/N=4. 4dB BRCBIT A B X —EE BB IS N/ —
A R OFIE Z T (BESCE[11] Table A-2 LV #E#HL)
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#3.23.6-1 EA—EBSRBANIEFNN—X PRYDRS L ZORERE (B 5 BER=1x10-5,

Eo/No=4. 4dB B¥)

N=ZFRODRS | REODY N=ZFRODRS | HEDDH N=R FRODRS HELEDOH
(bits) (@) (bits) (@) (bits) (@)
1 5 1 2 21 0
2 6 12 2 22 0
3 10 13 3 23 0
4 14 14 2 24 0
5 14 15 1 25 1
6 7 16 0 26 0
7 17 17 1 27 0
8 15 18 1 28 0
9 3 19 1 29 1

10 12 20 1

3.2.3.7 EBEHE
o BBACRIBSIHET S L. BRI RIEEN ZET ST HH UARTH

o

o fBlZIX., BER=10° Z M H L35 & & A bFIENIFIE L2V iEE1E Ey/Ne=9. 6dB
NDVETHDH, V—K - VYot tEBAROERER 52 HHTIIE, 7.5dB O
BRGNS D DT, Eu/No=2. 1dB TRV, [X3.2.2-2 B L 3. 2. 2-1 B,

o L2L. fFaftAfFIe Y —vESHUBETHOND bOTH Y . Eilla ATk

L CH bR AT (X 3. 2. 3. 7-1), Eu/No 1348

RN EM T LTZODETH D

:kb§ﬁz‘g‘6%6o
RSIERBIFEN,
A
\ ' I
Na| o oo es—| [ou-n J—R.yOEY
fga%ﬁ'ﬁ » EJ '\@/Hg fg% » @,HE ?g% —>

~FSIERE ~FSIENE
nBsosnNd. nNBssNnd.

3.2.3.7-1 HELFEDHMR
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3.3 TFHHERADEZE

WP DA LT, W5 — 4 & Time Marker (Bf4|5 — % OFF ) NMLETH 5,

Time Marker [Z4FE D Virtual Channel @ ASM Z {4 %,

TR T — % OfRi%klE, Packet Service % L CHF4]T— % % Packet User Data
Field Tt d 25 5 & . VC Access Service Z i L C VCA_SDU Tt 5 HFAnH 5,

FHBEA T — 2 D7 3 —~ > ~X. CUC(CCSDS Unsegmented Time Code) (B CE:[12])
FIEPS D7+ —~ v hxEHATSH, CUC 1L T-Field DA THEV, 723, Extension
[EST) A OYA AN

3.3.1 N4y bARK

(1) FHBEMIE, #FED Virtual Channel 0> ASM BE{EHRIC, TR 2 7Y 7
U CFH ML Packet 4Rk d %, [A Packet (21X 7 /L L7z Frame @ Frame
Count JEZATINT %, (X3.3.1-1).

(2) Telemetry SZf5{A (M1 ) 1%, FHHERFZ] Packet (241N & 417z Frame Count fESZ{E1C
£V, A7 L—2L0 ASM M ERZ 2R3 2 2 & T, FEEREZ Y o 7LD
BRI 2 D,

(3) ASM FrttiHh FIRFZ) & ARk SNV FHIBERER D 2D 1 FIRFZ) & FHBERFA O ZETH 5
(BIEEIE, WMPREBIEAZBET 52 L),

//\ Packet Service
Packet

P ) 4 | teacer | 5 L L
7 / ;
; ) FYTUY IR 0> Packet & S
| 1 . . acke
£ T’D‘ VTIVD Frame Count [B%= 1t LTIEET D, -
e ",
[asm] =

E1MOY YT VIMBE—EITHD. YT YIMBRIZETOY LY FTEHDTE,
& 3.3.1-1 FEEFZIGED/NT v 3

3.3.2 JL—LAK

(1) FHEEIL. TEEELEE A O Virtual Channel Z&%13 %, Z ® Virtual Channel
O Frame 2% 9 % ASMIXERFC, TR 27 ) 745, 7L
FHFRFZ] VCA_SDU Z 4 L. A Frame T{aik7 2 (X 3. 3.2-1)),

(2) Telemetry SZEM (M F) 1%, FHBEIELMREE A O Virtual Channel ¢ ASM k& HiHE
ERZNC RV | FEHEN TR 27 7 LT BRI A D

(3) ASM i HiHl ERFZ| & AR SN FH L O 22D ERFA] & FHHERFZ O ZETH 5D
(BREEIE, WPREBIEAZET 52 L),

VC Access Service

VCA SDU
| PEHIS]

~

@i 4
~ Y /
1 Tvyjuyd

|ASM | FEMISZEXE A Virtual Chanel O Frame |ASM |
E1 OB YT VINEE—RITHD, YT IYIMBRETOY IO FTEDDIE,
3.3.2-1 FEHEIFIRCEDDI LU —LABR
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8% 1: E=16, 32 Ev FEREERI— FOBEOERT 2R

£+ 1-1 12, Reed-Solomon E=16, 32bits M2 — R&2H L7 DK HT —F E
;’C‘?ﬁ—\‘j—o

| _ A .l
M_PDU I
MH Packet Zone

2
AOS Transfer Frame ﬁ
TFPH cLew

° =y ’ ,

ya
S Sync Transfer Frame R-S Check Sync S

Symbols

Transmitted Codeblock
B

MH: M_PDU Header (2 octets)

TFPH: Transfer Frame Primary Header (6 octets)
CLCW: Communications Link Control Word (4 octets)
Sync: Attached Sync. Marker (4 octets)

E=16. iEI—RFJOv D@2 By FEHE)
A2 # 1) —7 | Transmitted | Transfer | R-S Check o AT 1) Packet {zix%)ER
YRR (1) Codeblock Frame Symbols (octets) Packet Zone (A/B)><100
(octets) (octets) | (octets) (octets) (%)
1 252 220 32 256 208 81.25
2 508 444 64 512 432 84.38
3 756 669 96 760 648 85.26
4 1,020 892 128 1,024 880 85.94
5 1,260 1,100 160 1,264 1,088 86.08
8 2,040 1,784 256 2,044 1,772 86.69

S 1 CLCW ZE{miX LRV \BE. Packet Zone 3 4 octets £< 752,

1% 1-1 Reed-Solomon E=16, 32bits WHEMHEI— FEABOET—42NDES
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132 2-1 IZFHE (EEFEFER) CHEHAT2E B/ NT A — X fi (Managed Parameter) (#

JERG-2-402

FTHE (ERASER) TERATIEE/NT A4 (#HR)

1) 2,
TR 2-1 FEHE (EEFSHERA) TEAYTIEENSA—FLE
Layer BE/INSA—=H [l e
Data Link | Physical Channel ¥/ 58# | —DZF/EIIEE
Sublayer | TFVN Number 2 ('01’)
SCID HU/F e —D F 1
SCID Integer
VCID #}/ Physical Channel —DFCIIEE
VCID Number 1~64 (0 to 63)
Data Field Content M_PDU, VCA_SDU, Idle Data E 2
Presence of VC_OCF(CLCW) | Present, Absent E 2
Packet Version Number Number 1('000’)
Maximum Packet Length 7 octets to 65542 octets
Sync & Randomizer Absent
Channel | Coding Method Reed-Solomon & Convolutional D F 3
Coding & ¥ (Concatenated),
Sublayer [ Reed-Solomon | E 16 octets
I 5or1
Q 3 octets (I=1 DIBE). 15 octets(I=5 DIBE) | E 4
Convolutional Y 1/2 bit per symbol
K 7 bits
ASM Bit Pattern 0001 1010 1100 1111 1111 1100 0001 1101
“1ACFFC1D”

7 1 : Master Channel [Z—DTbH 3,

T 2 1 BLDFETER T D Service [ Space Packet Service, VC_OCF Service. VCA Service 0D

3 DTHD, VC_OCF Service [& CLCW DIGEICEAT S Service THD., VCA Service (&
FEIEZIZ VCA TIaXE I DBESICEAT D Service ThHD.
7 3 1 &&RO#RE Tl Convolutional MEATERNIBENHD(RTSIER:1/2 [ICKDLBEHDIZD),
7 4 : 32bits BEISE DE S R2#ERTS(Shortened Codeblock) THh D,

ASM . Attached Sync Marker
TFVN  : Transfer Frame Version Number
SCID . Spacecraft Identifier

E . Error Correction Capability

I . Interleaving Depth (-f V& — T EE)
Q . Virtual Fill Length

¥ : Code Rate (FS{tXK)

K : Constraint-Length (393 &)
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Bit Error Rate

JERG-2-402

T8 3: E3.2.220RA

Bl LT, By hT—1— b=10° %2425 7= OIZHER Eb/No 3 X O LI OHR%E -
UNCODED ¢ Z 4B 72 Eb/No) % %
(1) Fryxnra—F 47 %EHLRVES
e[X]?> UNCODED Hifig & By h T — 1L — h=10"° DAZE (M IZEBIT D Eb/No % Ficr
5,
eEb/No=9. 6dB T& %,
(2) Bl 1 : BIABG B FRE Ty b, BB 1/2) % T 254
o[X (7, 1/2) CONVOLUTIONAL fifi e By h=F— L — =10 DA E B) ITBIT 5
Eb/No Z HiA 5,
eEb/No=4. 1dB T 5.
oG 5t F|153=5. 5dB Tdh 5.
(3) B3] 2 : BIIAIFF L U — RV 0T 55 O8N5 %5 5854,
[X|?> CONCATENATED CONVOLUTIONAL AND REED/SOLOMON fhiffé vy h—5—1L—
=107 DA A (C) 1281 % Eb/No ZHiAHL S,
eEb/No=2. 1dB T 5.
o S L FI#5=5. 5d+2. 0dB=7. 5dB T& 5,

igd — 1 1 i 1 1 3.3.3 Examples of Performance of Recommended codes
) CONCATEMATED -+ It is clear from the figure that the
l O T conventional code offeys a coding gain of
4 (Iceal imarkaaar) about 5.5dB over ap uncoded system at
decoded bit error AS
e
!
Y [EAL]
al | COMVOLUTIONAL
10 | L1 _..-'
N/
| LI
I II I'%O 1
1 ) | |
S S 1 yivivl et i >
| 1
0 | Fate L 1
| Black size, 1
||EE|EE'I:riI5 1 1
] 4 1
| 1
1
™ ———-LDPC I
Aate 12 |1 \ l
o4 ____ Blocksiza & ____ ! _ o _ - _
19 1" 1684 bits ?.; " !
1 ' | (256.223) REED-SOLOMOM
[~ CAPACITY | | X
1| Raba 12 L 1 1
1| Binary Ingul ". |
J AWGN Channel | i
1o® : - ' = ' . ' - —Y
-1 a 1 2, 3 4! 5 5 7 | & !0 b
1
' | EpfNg idB) | CCSDS 130.1-G-2, Figure 3-5
2.1dB 4.1dB 9.6dB

E  RECBBIARIRECA

3222 Y—F-YOEVHS (E=16). BARAAFS. U—K-VyOEUHS
(E=16) L BHAAFEDEEL L U2 —RFESDHEHE
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