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1. INTRODUCTION / L &Iz

1.1. PURPOSE/ BH#

This document is a part of the Standard of
Communications and Data-Handling Architecture
(SCDHA) [Al]. This part specifies a standard
framework used for developing the specifications
about the space data link protocols used for
communications between a spacecraft and the
ground.

This part presents the restrictions on the range of the
parameters/options which are specified in the
CCSDS recommendations.

The SCDHA specifies the standard framework for

the onboard and ground  systems for
communications/data-handling that are used in
spacecrafts for science missions developed by space
science projects. This model sets a set of
standardized methods to specify functions of any
spacecrafts and to manage electronically information
of the functions. This standardized model would
make systematic development of spacecraft
functions easier and make reusing the existing
onboard instruments or parts of them practical.
Then, the ultimate purpose is to reduce the cost of
development of new spacecrafts and to enhance their

reliability.

1.2. SCOPE // $E

This document specifies a framework for the space
data link protocols in terms of the interfaces between
a spacecraft and the ground. This document covers
most of the items described in the JAXA’s guideline
for space link ([R9] and [R10]), with the sole
exception being the transfer of the spacecraft master
time specified in Section 3.3 of [R10], which is
specified in [R4].

This document does not specify how these
requirements are implemented with hardware or

software.
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1.3. APPLICABILITY / BR%

The standards of spacecraft-onboard and ground
systems presented in this document apply to the
projects that have decided to adopt the SCDHA. If a
project has decided to adopt the SCDHA, the
SCDHA shall apply to all of the onboard and ground
systems for communications/data-handling used in
the project.

If a project needs to use protocols not specified in
this document in addition to those specified here in
order to meet its mission requirements or to develop
their spacecraft efficiently, it may choose to do so.

The standards described in this document also apply
to the standard instruments.

1.4. REFERENCES / BS#EXE

1.4.1. Normative References / 5|2
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AENRETRTIBEBER S ED SR T LD
ZA(X. SCDHA AT 5F T RDT= projects
IBER SN S, Project A SCDHA #RHT 5E
FROT-1GE. project AEAWSIEEREH R U
tDBE-T—FNVERY) VT IORTFLETIC
SCDHA ZHERAYT H - &,

H L project BED I v a VEREME-T -6
P, MEXFNEMICEHART S-HIC. RETE
H-HL@ITMA T, AETEHTLWREWITE
JLERVAIBENHIBEEIE. ThEERL
TERLY,

AETHRESNDIEZEEFIART—FTIFvICHE
WUBRERSFICHERT 5,

[A1] JAXA, “Standard of Communications and Data-Handling Architecture, Part 1: General, Part 5: Onboard
Subnetwork Protocol Architecture, Part 6: Ground Subnetwork Protocol Architecture (SCDHA156)”,
SCDHA 110-1.1, JERG-2-400-TP101 (NOTICE-1), May 2019 (November 2019).

[A2] CCSDS, “TC Space Data Link Protocol”, CCSDS 232.0-B-3, September 2015.

[A3] CCSDS, “Communications Operation Procedure-1", CCSDS 232.1-B-2, September 2010.

[A4] CCSDS, “TC Synchronization and Channel Coding”, CCSDS 231.0-B-2-S, September 2010. (*1)

[AS] CCSDS, “AOS Space Data Link Protocol”, CCSDS 732.0-B-3, September 2015.

[A6] CCSDS, “TM Synchronization and Channel Coding”, CCSDS 131.0-B-2-S, August 2011. (*2)

[A7] ISO, “Information Technology—Open Systems Interconnection—Basic Reference Model: The Basic
Model. International Standard”, ISO/IEC 7498-1, 2nd ed., 1994.

(*1) Version of the document is intentionally kept to the older version since structure of the managed parameter

is changed from B-2 to B-3 and none of the changes have impact to this architecture.

(*2) Version of the document is intentionally kept to the older version for symmetry with [A4].



1.4.2.

[R6]

[R7]

[R8]

[R9]
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Informative References // &3 &

JAXA, “Standard of Communications and Data-Handling Architecture, Part 2: End-to-End Protocol
Architecture (SCDHA2)”, SCDHA 120-1.0, JERG-2-400-TP102, November 2019.

JAXA, “Standard of Communications and Data-Handling Architecture, Part 4: RF & Modulation Methods
(SCDHA4)”, SCDHA 140, under development.

JAXA, “Standard of Communications and Data-Handling Architecture, Part 7: Common Functions
(SCDHA7)”, SCDHA 170, under development.

JAXA, “Standard of Communications and Data-Handling Architecture, Part §8: Time Management
(SCDHAS)”, SCDHA 180-1.0, JERG-2-700-TP108, November 2019.

JAXA, “Spacecraft Monitor and Control Protocol (SMCP)”, GSTOS 200-1.0, JERG-2-700-TP002,
November 2019.

JAXA, “Functional Model of Spacecrafts (FMS)”, GSTOS 201-1.0, JERG-2-700-TP001, March 2020
(TBD).

FH M ZZUTJEBE A TR R et RS T — 2 FIHE % —, “DIOSA  (Distributed
Operations System Architecture) - > ¥ 7 = — A4k . FH 7T —¥fzk 7 2 k2L (SDTP) ,” 0SO
501, latest issue

CCSDS, “Cross Support Reference Model — Part 1: Space Link Extension Service”, CCSDS 910, latest
issue

JAXA, 7 Va~y K7 —% Y 77 a b a/LgkaHEiE, JERG-2-401, May 2019.

[R10] JAXA,AOS 7 —# VU 7 7'a ka)Li%ittE%E, JERG-2-402, May 2019.

[R11]CCSDS, “Report Concerning Space Data Systems Standards Advanced Orbiting Systems Networks and

Data Links: Summary of Concept, Rationale, and Performance” CCSDS 700.0-G-3, November 1992
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1.5.  STRUCTURE OF THIS DOCUMENT // X Z#rk

This document is organized as follows.

Chapter 1 (this chapter) states the purpose, scope,
and applicability of the document, and lists the
references, definitions, and notations used

throughout the document.
Chapter 2 presents an overview of the architecture.

Chapter 3 specifies the methods to use the TC Space
Data Link Protocol [A2] and the Communications
Operation Procedure-1 (COP-1) [A3] in the
architecture.

Chapter 4 specifies the methods to use the COP-1 in
the architecture.

Chapter 5 specifies the methods to use the TC
Synchronization and Channel Coding [A4] in the
architecture.

Chapter 6 specifies the methods to use the AOS
Space Data Link Protocol [AS] in the architecture.

Chapter 7 specifies the methods to use the TM
Synchronization and Channel Coding [A6] in the
architecture.

Chapter 8 presents the methods to specify the
project-specific selection result of  the

parameters/options of the space data link protocols.

Appendix A lists the acronyms used in this
document.

Appendix B gives an example of the project-specific
selection result of parameters/options of the space
data link protocols, using a sample project.

Appendix C gives compatibility with the other
standards.

Appendix D gives the heritage of the design.

FEERDBYHEAET Do

1E (KE) X, 2E0EM. SEERVERSLE.
TR EHkIT, AETHVWIEEXE. B,
RUREEZTY.

2EIE, AT —FTIF v EHHRT S,

3EIRX. K7—FTUVF¥ITEIFTSH TC Space
Data Link Protocol [A2] K& U Communications
Operation Procedure-1 (COP-1) [A3] DfEWLNVAE %
EH D,

4B, KR7—FTHFvIZEITSH COP-1 DfE
WHEED D,

5 B X7 —FTIOFXIZEITF D TC
Synchronization and Channel Coding [A4] MD{ELY
HEEDHD,

6 ElE. K7—FTIVF¥IZHITSH AOS Space
Data Link Protocol [AS] DEWVEZEEH D,

TER. AT —FTIOFYICETS ™
Synchronization and Channel Coding [A6] MD{FELY
HEEDHD,

8 Z(X. space data link protocols D/XT A —4& /7
T3 2® project BB BIRERDEDH A EIR
=Y %o

Appendix A [, RENAWSBEL T,

Appendix B [&. ¥ > FIL®D project Z ALY, space
data link protocols MINT A—R|F T 3D
project BB BIRERDHIZ R,

Appendix C [¥, thDIRELDEEHEEZTT

Appendix D (&, ERETDANY T4 D ERT,
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1.6. DEFINITIONS AND NOTATIONS // &R UFRDE

1.6.1.  Terms defined in the SCDHA Part 1/ SCDHA Part 1 TEZ S h b AE

This document adopts the following terms defined in

the “Standard of Communications

Data-Handling  Architecture, Part 1: General

(SCDHAL1)” [A1]:

Common Ground Software,
Ground Controller,
managed parameter, and

Space science project (or simply project).

A E TIE. “Standard of Communications and
Data-Handling  Architecture, Part 1: General

(SCDHA1)” [Al] TEEINDIROAEEER
ERH

Common Ground Software

Ground Controller

managed parameter

Space science project (FE F=[EBIZ, project)

1.6.2. Terms defined in the TC Space Data Link Protocol / TC Space Data Link Protocol TEZ& I N5

FAs&

This document adopts the following terms defined in
the TC Space Data Link Protocol (TC SDLP) [A2]:

Blocking,

Communications Link Control Word (CLCW)),

Communications Operation Procedure-1 (COP-1),

COP Management Service,
Control Commands,
FARM-B Counter,

Frame Error Control field,
Frame Sequence Number,
Lockout Flag,

MAP Channel,

MAP Packet Service,
Master Channel,

Mission Phase,
Multiplexer Access Point Identifier (MAP ID),
No Bit Lock Flag,

No RF Available Flag,

AZE TIL.TC Space Data Link Protocol (TC SDLP)
[A2] CTEESNSIROBZBEX*HAT 5.
Blocking

Communications Link Control Word (CLCW)
Communications Operation Procedure-1 (COP-1)
COP Management Service

Control Commands

FARM-B Counter

Frame Error Control 7 4 —JL F

Frame Sequence Number

Lockout Flag

MAP Channel

MAP Packet Service

Master Channel

Mission Phase

Multiplexer Access Point Identifier (MAP ID)
No Bit Lock Flag

No RF Available Flag



Physical Channel,

Report Value,

Retransmit Flag,

Segmentation,

Segment Header,

Sequence Flags,

Service,

Service Type,

Spacecraft Identifier (Spacecraft ID, SCID),
Space Data Link Layer Security Protocol,
Space Packet,

Status field,

TC Transfer Frame,

Transfer Frame Data field,

Transfer Frame Version Number,

Type-A Service,

Type-B Service,

VC Packet Service,

Virtual Channel, and

Virtual Channel Identifier (VCID).
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Physical Channel

Report Value

Retransmit Flag

Segmentation

Segment Header

Sequence Flags

Service

Service Type

Spacecraft Identifier (Spacecraft ID, SCID)
Space Data Link Layer Security Protocol
Space Packet

Status 7 4 —JL

TC Transfer Frame

Transfer Frame Data 7 4 —JL F
Transfer Frame Version Number

Type-A Service

Type-B Service

VC Packet Service

Virtual Channel

Virtual Channel Identifier (VCID)
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1.6.3. Terms defined in the Communications Operation Procedure-1
Communications Operation Procedure-1 CEE SN HE

This document adopts the following terms defined in
the  Communications Procedure-1

(COP-1) [A3]:

Operation

FARM Sliding Window Width,

Frame Acceptance and Reporting Mechanism-1
(FARM-1),

Frame Operation Procedure-1 (FOP-1),
FOP_Sliding Window_Width,

N(R),

T1 Initial,

Timeout Type,

Transmission Limit, and

V(R).

AZETIX. Communications Operation Procedure-1
(COP-1) [A3] TERSNDARDAZZHRARYT
%o

FARM Sliding Window Width

Frame Acceptance and Reporting Mechanism-1
(FARM-1)

Frame Operation Procedure-1 (FOP-1)
FOP_Sliding Window_Width

N(R)

T1 Initial

Timeout Type

Transmission Limit

V(R)

1.6.4.  Terms defined in the AOS Space Data Link Protocol // AOS Space Data Link Protocol TEZK S

hoRE
This document adopts the following terms defined in
the AOS Space Data Link Protocol (AOS SDLP)
[AS]:
(AOS) Transfer Frame,
Frame Error Control field,
Frame Header Error Control field,
Idle Data,
Insert Zone,
Master Channel,
M PDU,
OID Transfer Frame,
Operational Control field,
Physical Channel,

Replay Flag,

AETIL. AOS Space Data Link Protocol (AOS
SDLP)[AS] TEEINDIRDABZHRAT 5,

(AOS) Transfer Frame

Frame Error Control 7 4 —JL K

Frame Header Error Control 7 4 —JL K
Idle Data

Insert Zone

Master Channel

M_PDU

OID Transfer Frame

Operational Control 27 4 —JL F
Physical Channel

Replay Flag



Service,

Spacecraft Identifier (Spacecraft ID, SCID),
Space Data Link Layer Security Protocol,
Transfer Frame Data field,

Transfer Frame Version Number,

VCA_SDU,

Virtual Channel,

Virtual Channel Frame Count (VC Frame Count),

Virtual Channel Frame Count Cycle (VC Frame
Count Cycle),

Virtual Channel Frame Count Cycle Use Flag (VC
Frame Count Cycle Use Flag),

Virtual Channel Access Service,
Virtual Channel Identifier (VCID),

Virtual  Channel Control  field

(VC_OCF),

Operational

Virtual Channel Operational Control Field Service
(VC _OCF Service), and

Virtual Channel Packet Service.
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Service

Spacecraft Identifier (Spacecraft ID, SCID)
Space Data Link Layer Security Protocol
Transfer Frame Data 7 4 —JL F

Transfer Frame Version Number

VCA SDU

Virtual Channel

Virtual Channel Frame Count (VC Frame Count)

Virtual Channel Frame Count Cycle (VC Frame
Count Cycle)

Virtual Channel Frame Count Cycle Use Flag (VC
Frame Count Cycle Use Flag)

Virtual Channel Access Service
Virtual Channel Identifier (VCID)

Virtual  Channel Control  field

(VC_OCF)

Operational

Virtual Channel Operational Control Field Service
(VC_OCF Service)

Virtual Channel Packet Service
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1.6.5. Terms defined in the TC Synchronization and Channel Coding
TC Synchronization and Channel Coding TE# = h 5 k&

This document adopts the following terms defined in
the TC Synchronization and Channel Coding (TC
SCC) [A4]:

Acquisition Sequence,

BCH Coding,

Communications Link Transmission Unit (CLTU),
Decoding Mode,

Idle Sequence,

Physical Layer Operations Procedure (PLOP),
PLOP-2,

Randomizer,

Single Error Correction (SEC),

Start Sequence,

Trail Sequence, and

Triple Error Detection (TED).

AE TIl&. TC Synchronization and Channel Coding
(TC SCC) [Ad] TERSNDROMBEEZRAT
%o

Acquisition Sequence

BCH Coding

Communications Link Transmission Unit (CLTU)
Decoding Mode

Idle Sequence

Physical Layer Operations Procedure (PLOP)
PLOP-2

Randomizer

Single Error Correction (SEC)

Start Sequence

Trail Sequence

Triple Error Detection (TED)
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Terms defined in the TM Synchronization and Channel Coding

TM Synchronization and Channel Coding TEE Sh 5 FHiE

This document adopts the following terms defined in
the TC Synchronization and Channel Coding (TM
SCC) [A6]:

Attached Sync Marker (ASM),

Codeblock,

Concatenated Coding,

Convolutional Code Rate,

Convolutional Coding,

Error Correcting Capability,

Frame Synchronization,

Information Block,

Interleaving Depth,

Low Density Parity Check Coding,
Pseudo-Randomizer,

Reed-Solomon Coding,

Turbo Coding,

Turbo Code Rate, and

Virtual Fill.

10

ARE TI&. TC Synchronization and Channel Coding
(TM SCC) [A6] TEBEINIRORAEBXHAT
%o

Attached Sync Marker (ASM)

Codeblock

Concatenated Coding

Convolutional Code Rate

Convolutional Coding

Error Correcting Capability

Frame Synchronization

Information Block

Interleaving Depth

Low Density Parity Check Coding
Pseudo-Randomizer

Reed-Solomon Coding

Turbo Coding

Turbo Code Rate

Virtual Fill
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1.6.7. Terms defined in the Open Systems Interconnection (OSI) Basic Reference Model
Open Systems Interconnection (OSI) Basic Reference Model TEZE SN 5 R

This document adopts the following terms defined in AZE TIE. Open Systems Interconnection (OSI)
the Open Systems Interconnection (OSI) Basic Basic Reference Model [A7] TEEINDHRDA
Reference Model [A7]: EBERAY S,

Multiplexing. E2XIe

1.6.8.  Terms defined in the SCDHA Part 2 // SCDHA Part 2 TEHE <h 3 HE

This document adopts the following terms referred A E TIX. “Standard of Communications and
to in the “Standard of Communications and Data-Handling Architecture, Part 2: End-to-End
Data-Handling Architecture, Part 2: End-to-End Protocol Architecture (SCDHA2)” [R1] WSS
Protocol Architecture (SCDHA2)” [R1]: DROAZBEERAT B,

Application Process Identifier qualifier (APID Application Process Identifier qualifier (APID
qualifier). qualifier)

1.6.9.  Terms defined in the SCDHA Part 8 // SCDHA Part 8 TEFHE = h 3 HE

This document adopts the following terms defined in A E TIE. “Standard of Communications and
the  “Standard  of  Communications  and Data-Handling  Architecture, Part 8: Time
Data-Handling ~ Architecture, Part 8: Time Management (SCDHAS)” [R4] TEEREINDHRD
Management (SCDHAS)” [R4]: REZERYT %,

Time Frame. Time Frame

1.6.10. Terms defined in the Functional Model of Spacecrafts / Functional Model of Spacecrafts TJE#

ShHAE
This document adopts the following terms defined in A E TIE. “Functional Model of Spacecrafts
the “Functional Model of Spacecrafts (FMS)” [R6]: (FMS)” [R6] TEZEINDROAEZZEET %,
Memory Functional Object. Memory Functional Object

11



1.6.11.

The following definitions are used throughout this
document.

CLCW-5bit: (see Section 3.2.3.2)

The combination of the No RF Available Flag field,
the No Bit Lock Flag field, and the Status field in a
CLCW.

Real-time Data: (see Section 6.1)

Data which is transferred from a spacecraft to the
ground immediately without being stored in onboard
mass memory (e.g. Data Recorder) (see Reproduced
Data).

Reproduced Data: (see Section 6.1)

Data which is first stored in onboard mass memory
(e.g. Data Recorder) and then transferred to the
ground from the mass memory (see Real-time Data).

12
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Terms defined in this document / ZETE&H S h D FHE

FERFXRDEEZRALS,

CLCW-5bit: (3.2.3.2 THSR)

CLCW @ No RF Available Flag 7 4 —JL K No Bit
Lock Flag 7 4 —JL K, RV Status 74 —JL KD
.,

Real-time Data: (6.1 I8S )

B 2 mass memory (T—42 LO—4%F) [CF
BaInd. GIZNLELICHEICEESNST
—#4 (Reproduced Data S8),

Reproduced Data: (6.1 IHSHR)

B 28 mass memory (T—4 LO—4%) [T—
BEEIN. D mass memory H b i E(Z{miE
INDT—4A (Real-time Data SH8),



1.6.12. Notations // FREC

The following notations are used throughout this
document.

A paragraph that begins with “[Example]” (or
“[Example n]”, where n is a positive integer)
presents an example that is aimed to help readers to
understand the specification, and is not a part of the
specification.

A paragraph that begins with “[Rational]” (or
“[Rational n]”, where n is a positive integer)
contains a rational for the specification, but is not a
part of the specification.

A paragraph that begins with “[Note]” (or “[Note

2

n]”, where n is a positive integer) contains an
informative note that is aimed to help to readers
understand the specification, and is not a part of the

specification.
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AERFIROREZAWNSD,

W (Ff=(& W n]’s n [(FEDQREH) TIKHFED
BRIX, SiBEDLFRDOERZEIT 5= DHFIT
HY. EHRO—BETIELELY,

TRIY (FF=(F “MR# n]’. n (FEDEL) Tha
FOBREIL., HHRORNEELEZIOTHY.
EERDO—EBTIEELY,

CEY (Ff=IE “TE al’s n FEDEH) THED
BRI, SREBEDOLEHRDERZ BT 5= DI
BFHRZEZELI-LDTHY ., %O TERE
A



1.7. VERBAL FORMS // &EHX

The following conventions apply throughout this
document.
a) the auxiliary verb ‘shall’ implies mandatory

conditions.

b) the auxiliary verb ‘should’ implies optional but

desirable conditions.

c) the auxiliary verbs ‘may’ implies optional
conditions.

d) the auxiliary verb ‘can’ implies capability or
ability to do something.

d) the words ‘is’, ‘are’, and ‘will’ imply statements
of fact.

The words ‘shall’, ‘should’, ‘may’ are highlighted

in red and bold font.
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AETRHUTORFY CHEWERYT B,
- C &) T hEEoamng (F, wEGE
BRY.

ZRY .

EETHAIMNMES NS4

HBRSNDEHRETY,

M-TEd ] [k, @AAET 2ENFRELEE
GRS

thd/Z —2DEkIF, FERETRIXTHD.

-2 &) lGhiEasiing r--RE-
Bl ] [IXREBOEHEOEBOBITD -
. FF - KFTTRY,

[F] RETIE. BERBEZETFMICRELYLT
WESIZ, EXD shal DFRTFEELT,
&1 EFERALTWS, #H(Z, ‘shall’ DFRFBELS
TR IZEIFERET. EI2RHAVTLS,
Fl, EXD ‘may’ [TRETBREBEELT,
TR EVWSETFEFEALTLS, HI,
‘may’ DFREBLSTIRULMIFERL TLVEL,

A, B, RU CJ] WS REIE. EXD ‘A, B,
and C’ IZHIEL. TARUBRUCI THABZ
EEEKRT B,

TA,B, F1zlE Cl LWV REEIE. EXD ‘A, B,
orC’ IZRL. TAFERIEIBERIXZCITHS
CEEEKRT S,



When a translation into Japanese is provided, the
original English version and its Japanese translation
are given in the left and right sides, respectively, in
principle, as in this paragraph. In some cases, e.g.
titles of sections and captions of figures/tables, the
English and Japanese versions are put in a single
line separated by “//” in this order (“English //
Japanese™) or in separate lines with no delimiter in
between (“English [Line-Break] Japanese™).

In the most of cases, the technical terms are not
translated into Japanese. The English words in
alphabet remain as they are in their Japanese
translation. The forms in alphabet in English, which
distinguish the singular and plural forms remain as
they are in the Japanese translation to preserve the
information of the quantity, although the Japanese
language does not inherently distinguish the singular
and plural forms.

Technical terms are basically highlighted in green
and in some cases in blue. The latter consists of
names of documents, protocols, widely used
technical terms, and those locally used in some
sections (e.g. field names). Note that the head
character of an English word in a technical term is
written in the capital letter excluding that in the

widely used technical terms.
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BAEAOHRIEFET 555G, RAIE LT,
COERFEDELSIC, HEFEEZEMIRL. BAE
EHRAICSTRY ., T, EPRRDE A MILF
(X, EFE. BARFEDIEIZ—1THIZ // TREYD
(T35 /1 BAREED M. DTS T TRYYX
F L (THEE [K17] BASED T, B9 515
BH1Hb,

2 DIHE. BTHEOMRIITHT . HHEE
HFETDH, T2 T, BRBEICETILI7RY
FAEIBZT 5, TALIXEARATHSAAREX T
IZBEWTHET7ILT 7Ry bREESN D, BRE
DBFICHEHER., EHFEORALLEOH, BEiE
DEHRZERDOO. BRAEXFIZEWNTH, &E
EBOEHE., BEHEEOEWNWNEITILIZANY LT
ZTOEFERLT %o

BTAEIIREOEN-HERNYIZEE. A
ICKYBEFTERY, £FIX. XE4. 7O kO
L&, G<ALWLATWSEITAE. RV, B
FEICLAZBEBLENED (74—ILFESE)
MbiEd, ST, BTAZEIX. L<ALLhH
TW5LDERE. EXMITKXFRFEYVOR
HETRET S,



1.8. CONVENTIONS / 28|

In this document, the following conventions are used
to identify each bit in an N-bit field. The first bit in
the field to be transmitted (i.e., the leftmost part in
associated diagrams, if given) is defined as ‘Bit 0’,
the next bit is defined as ‘Bit 1°, and so on up to ‘Bit
N-1".

BIT 0
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ARETIE, Nbit DT 4 —ILFDREY L%
MY 5. ROBEUZRANSE, Z14—ILFD
FTEETIRVNDEY b (DFY., BITT S
Sa. IFhDRLER) £ Bit0EEET D, KU
T. ROE Y F%Bit &LV & 5(2Bit N-17
FTERT S,

N-BIT DATA FIELD

h

FIRST BIT TRANSMITTED = MSB

Figure 1-1: Numbering Convention of bits for a binary number

Bit &5 (11T R

When a field is used to express a binary value (such
as a counter), the Most Significant Bit (MSB) shall
be the first transmitted bit of the field, i.e., ‘Bit 0’
(see Figure 1-1).

with the standard
data-communications practice, data fields are often
of eight-bit

Throughout this document, this unit of an eight-bit

In accordance

grouped into a series ‘words’.

word is referred to as an ‘octet’.

Numbering for octets within a data structure starts
with 0.

By the CCSDS convention, all ‘spare’ bits shall be
always set to ‘0°.

In this a hexadecimal number is
expressed by hexadecimal characters (‘0°-°9’,
‘A’-‘F’) followed by a ‘h’ (e.g. 1ABh = 427 in
decimal).

document,

In this document, a binary number is expressed by
characters ‘0’s and ‘1’s followed by a lower-case ‘b’
(e.g. 101b =5 in decimal).
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TA—ILERNNAFVE (Ao 8%F) %D
TIEE, REEY b (MSB) ET74—IL KD
=N mETDHEY b, DFY. Figure 1-1 (2
TYBitOTHDZ &,

BEMNLGT—2BEQCEMICAIY., T—2 T4
—JLFIE, LIELIE, 8EY FI—FD&EALY
I2FEEHD, RETIE, CD8EY FI—FD
BAIZ octet’ T Do

Octets T—R2RADESHITIE 0 MSEFIBET 5.

CCSDS MEFIZ& Y., £TD ‘spare’ Ew ME
BT 0 ETBHIE,

AETIE. 1 6 EHDOHEZE 1 6 EXF (‘09
‘A-F) DRIC W HRIETERT (fl: 1ABh
=427 (1 O#H)).

ARETIE., 2HEHOEEXF 0 RY ‘1" D
IZ b UIMXF) ZFERTETERTH: 101b=5 (1
0 #%0)),



2. OVERVIEW/ #&

2.1. GENERAL/ —f#&

This chapter presents an overview of the Standard of
Communications and Data-Handling Architecture
(SCDHA) and its Part 3 (Space Data Link Protocol
Architecture).

2.2.  OVERALLARCHITECTURE

The overall concept of the SCDHA is shown in
Figure 2-1 in a layered manner. Parts 2-8 of the
SCDHA specify the method to select and use
communications protocols. The overview of each
Part is given in Section 2.3 of Part 1 (General [A1]).

JERG-2-400-TP103

A ZE [& . Standard of Communications and
Data-Handling Architecture (SCDHA) & % M Part
3: Space Data Link Protocol Architecture M #EE %
=Y,

SCDHA MK % . BIR#EE & L T Figure
2-1 2R3, SCDHA O Parts 2~8 [, BIETO k
ALEEDESITERL, EOLSITHWLSD
EED D B/N— FDOBEZEIL Part 1: General [Al]
D23WITFEDHBNTLDS,

Part 1: Gereral
COS0E Part 7: Cormmon Functions
lavers (SMCP, FMS)
---------------------- Part 2 - Erd ta Erd Protocal Architecture N
netwiork, Part 8 :
Ti
_______ er . . leorese | o |
Part 3 - Spece Data I raE
data link Part & - o Part 7 rrent
Lirk Protocal
laver Onboard , Ground
Architecture
---------------------- Subretwork |- - - Subretwark, oo
. Part 4 :RF &
physical Protocol \ Protocol
| Architect Wibdulation Architect
________ ayer rchitecture Mt hods rchitecture
+«— > 4 >
Onboard Space Link Ground
subnetwork subretwork, subretwiork,

Figure 2-1: Overall protocol structure of the SCDHA
SCDHA @70 3L D2k EE

The left and right sides in the figure show the
onboard and ground subnetworks, respectively,
and the middle part shows the space-link
subnetwork.

[Note] The layers shown in the figure are defined in
the CCSDS. The data-link layers in both the
Onboard Subnetwork Protocols and Ground
Subnetwork Protocols have also the characteristics
of the network layer in the OSI Basic Reference

Model.
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HbnERICHERBEY TRy FO—9.
AAEICHEY TRy bD—0, ZLTHR
[SAR—=RY oY TRy hIT—9 %KL
TW3,

[¥] RIZFRTE (Layers) [Efaih$ CCSDS T
EEIN-HDTH S, Onboard Subnetwork
Protocols & Ground Subnetwork Protocols DA
@ data-link layers [&. OSI Basic Reference Model
DAy FT—VBOHRLHERE>TL S,



This part (Part 3) of the architecture specifies the
standard framework for the specifications about the
space data link protocols used for communications
between a spacecraft and the ground.

SPACE DATA LINK PROTOCOL ARCHITECTURE

JERG-2-400-TP103

K7 —FTOFDER/IN— (Part 3) [T, HE
& ED@EIEIZH LS space data link protocols @
HHROBRENGREHAZTED S,

Protoools Specified in Part 2

Data Link Protocol
Sublaver

=yhchronization and

Channel coding Sublayver

TC Space Data Link

Protocol

Comm. Dpr,
Procedurs—1

ADS Space Data
Link Protoool

TZ Synchronization
and Chanrnel coding

Th Synchronization
and Channel coding

Modulation Methods Specified in Part 4

Figure 2-2: Layered Structure for the Space Data Link Protocols
Space Data Link Protocols JE#& &

Space data link protocols I&. Figure 2-2 IZ7RF &
S5 [Z (1) Data Link Protocol Sublayer & (2)
Synchronization and Channel Coding Sublayer (&
f=1&. HEIZ Coding Sublayer) D=DNEXGHY
TBTEDHD,

The space data link protocols are specified in two

different sub-layers as shown in Figure 2-2: (1) the
Data Link Protocol Sublayer and (2) the
Synchronization and Channel Coding Sublayer (or

simply the Coding Sublayer).

Data Link Protocol Sublayer [, &2 & #h £ Z &5
RFY VI EOBEICAVSY—ERER. 70
b aJLiEsR. R U managed parameters ZE D o

The Data Link Protocol Sublayer specifies the
service definition, protocol specification and
managed parameters used for communications on
the RF links that connect a spacecraft and the
ground.

Synchronization and Channel Coding Sublayer [,
Transfer Frames & ¥ 9 5T —F HfUZ R S,
RF VYU TRETHIS—IIHLTEERE
TRIET DHEEED D

The Synchronization and Channel Coding Sublayer
specifies the methods to synchronize data units
referred to as Transfer Frames and to guarantee
transmission quality against errors that occur on the
RF links.
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For telecommands, the TC Space Data Link Protocol
(TC SDLP) [A2] and the TC Synchronization and
Channel Coding (TC SCC) [A4] are used. The
Communications Operation Procedure-1 (COP-1)
[A3] is used with the TC SDLP to guarantee the
transmission sequence of data from the ground to a
spacecraft. The methods to use the TC SDLP, the
COP-1, and the TC SCC in this architecture are
specified in Chapters 3, 4, and 5, respectively.

For telemetry, the AOS Space Data Link Protocol
(AOS SDLP) [AS5] and the TM Synchronization and
Channel Coding (TM SCC) [A6] are used. The
methods to use the AOS SDLP and the TM SCC in
this architecture are specified in Chapters 6 and 7,
respectively.

These space data link protocols are used on top of
the modulation methods specified in Part 4 [R2] of
this the
protocols specified in Part 2 [R1] of this architecture

architecture. Furthermore, end-to-end

are used on top of the space data link protocols.

19

JERG-2-400-TP103

T LT RIZIE. TC Space Data Link Protocol
(TC SDLP) [A2] & TC Synchronization and
Channel Coding (TC SCC) [A4] ZRW3, Ff-.
Communications Operation Procedure-1 (COP-1)
[A3] &, I EMNSBE~ADT—2 DIGEIEF %
REET H1=IC. TCSDLP EHIZAWS, X7
—XF 49 F¥® TC SDLP, COP-1, R TC SCC
DENAEIF. ThEN. 3E 4E, RUSET
EDHDB,

T LA RYIZIE, AOS Space Data Link Protocol
(AOS SDLP) [A5] & TM Synchronization and
Channel Coding (TM SCC) [A6] Z#RL\5, AOS
SDLP & TM SCC MART —F TV F ¥ TOHEL
BHlE. ThEh, 6ERVTETED D,

Z N 5D space data link protocols (&, X7 —F T
JF v @ Part4 [R2] ICEHDERARXDLET
AULvd, &5I1Z. space data link protocols 0 _E L
TlX, R7—F T Fv®DPart2 [R1] TEHD
end-to-end protocols Z L5,



3.

3.1. GENERAL/ —f&

The TC Space Data Link Protocol (TC SDLP) [A2]
shall be used to transfer telecommands from the
ground to a spacecraft on the RF links that connect
them. It shall be used in a layer below the
end-to-end protocols specified in Part 2 of this
architecture (Figure 2-2).

The Space Data Link Layer Security Protocol

JERG-2-400-TP103

TC SPACE DATA LINK PROTOCOL

TC Space Data Link Protocol (TC SDLP) [A2] %.

tEMSHE~ADTLIATY FOEED RF V)
VO LETRWAZE, CNE KT7T—FTUF
¥ O Part 2 TIE & % end-to-end protocols D T D&
THRWSZ & (Figure 2-2),

Space Data Link Layer Security Protocol ([A2] 2.1.1

(Section 2.1.1 in [A2]) shall not be used.

[Note] The Space Data Link Layer Security Protocol
is one of the optional sub-protocols of the TC SDLP.

This chapter specifies the method to use the TC
SDLP in this architecture. Section 3.2 gives the
specification for the parameters/options listed in the
guideline [R9]. Section 3.3 gives specification for
that listed in the

parameters/options are not

guideline [R9].

Section 3.2.n (.m) in this document corresponds to
Section 3.1.n (.m) in [R9], where n and m are
positive integer numbers. In a title of these sections
in this document, the title of the corresponding
sections in the guideline are given in a pair of
parentheses with a leading arrow mark (in Japanese
only). In some cases, the scope of the section in this
document is boarder than that in the guideline.
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IH) . ALhvanc &,

[7¥] Space Data Link Layer Security Protocol (&,
TCSDLP @A T aro¥4 77O kalLn—>2
THb

AEF, XK7—FTI9FvIZEIFTSHTCSDLPD
FEWNAZEEDHD, 32 HIF. 4 FF4 > [RI]
[CHBEINNTA—F/FTavicwlL, £
DI ERT, 3.3IE. HA K542 [RI] I
BHINATWEWSA—4/F T 3 vicxH
LitHkE=RY,

AZED 320 (m) EIX, [R9] ® 3.1.n (m) 1B
IZXET 2 (SSTonEmFEDBETHS),
NOARZEQEDZ A FILTIE., [] RO=21Z5]
EMERBICHAET D044 KA DEDE A
FMLZETRYT (BREOH), HHEIZEY. KED
EARKSEHEMN., HA FSa4 U KRS EAKLY
LEWENRDH DB,
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3.2. ITEMS IN THE GUIDELINE // A4 FS4 > DIEH

32.1. Services [ = 3.1.1H9—EX]

For sending telecommands, either the VC Packet TLATY RFEEBICIE, [A2] 32 IEAEDH D
Service specified in Section 3.2 of [A2] or the MAP VC Packet Service A [A2] 3.4 AESH D MAP
Packet Service specified in Section 3.4 of [A2] shall Packet Service DM EFE S Z &,

be employed.

[Note] In the case the MAP Packet Service is [5£] MAP Packet Service Zf 5 iHF& . MAP
employed, MAP Channels are used (see Section Channels |8 5 A% (3.2.2.6 IBS &), Segmentation
3.3.1) although neither Segmentation nor Blocking is % Blocking i L FEHLLY 3.3.1 IBSHE),
employed (see Section 3.2.2.6).

The retransmission control mechanism specified in ABETEOIBEFIEHO5H, [A2]3.9 ENESD
Chapter 4 shall employ the COP Management % COP Management Service #f#5 Z &,

Service specified in Section 3.9 of [A2].

These selection of the Services [A2] follow the L 52D Services [A2] DEIRIE [R] DHELE &
recommendation in [R9]. See Section 3.1.1.3 in [R9] CTHd, 1BMIX [RI]3.1.13IEZSHE,

for the rationale.

3.2.2. TC Transfer Frame [ = 3.1.2 TC F5 VR T7I7L—L4 ]

3221  ServiceTypes [ = 3.1.2.1 WA NRR IS EHHAT KIS (B4 ) ]

For sending telecommands (except for Control TLaAT YR ([A2] 4133 IEMNESH S Control
Commands specified in Section 4.1.3.3 of [A2]) Commands <) ZFESHE. TLA MJE
with an established telemetry link, the Type-A BRARILRFIZIE, Type-A Service ([A2]2.222 1S
Service (see Section 2.2.2.2 in [A2]) shall be ) #5_&, TLAYR U RZERESEBAE. T
employed. For sending telecommands without an LA Y B#EARILEFIZIE, Type-B Service ([A2]
established telemetry link, the Type-B Service (see 22231888) ##F S5, IRHLIX [R9]3.1.2.1.3 18
Section 2.2.2.3 in [A2]) are employed. See Section *SH,

3.1.2.1.3 in [R9] for the rationale.

[Note] An example of operations without an UE] TLA MYERTRIZOERDH E LT,
established telemetry is emergency operations for a RPERST-BE~NDERERANH D,
spacecraft which has lost control of the attitude.

For sending Control Commands, the Type-B Service Control Commands Z&dIZ(E. [A2] 4.1.2.3.2.2
are employed as specified in Section 4.1.2.3.2.2 of EMNESH D K S IZ Type-B Service ZE 5,
[A2].
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3.2.2.2  Master Channel

Each project should use only one Master Channel
[A2] in one Physical Channel [A2].

Especially, Common Ground Software [Al] may

not use multiple Master Channels for each Physical
Channel, which means Common Ground Software
needs not employ multiplexing of Master Channels.

[Note 1] A Spacecraft Identifier (Spacecraft ID or
further abbreviated as SCID) [A2] is the identifier of
the Master Channel.

[Note 2] [R9] gives an interpretation and comments.

22
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[ = 3.1.2.2 =E#ERF (SCID: Spacecraft 1D) ]

% project [&. —D® Physical Channel [A2] 128
LVT. —D® Master Channel [A2] DHZEFHLVS
RETHD,

%¥%(Z. Common Ground Software [Al] &, —D®
Physical Channel [Zxf L T. # $ ® Master
Channels Z AWLVE TRV, ZOZEIE, Common
Ground Software [, Master Channels # % E{td
LLENGTNELZEKRT S,

[5% 1] Spacecraft Identifier (Spacecraft ID F1=[& &
5 IZB& L T SCID) [A2] [X. Master Channel 0D
AMFTHD,

%o



3.2.2.3  Virtual Channel

In principle, the number of Virtual Channels [A2] in
one Master Channel shall be one. The exception is
the case where a spacecraft has redundant
the hot

configuration. In this case, the number of Virtual

telecommand receivers in standby

Channels use by the spacecraft may be two.

[Note 1] The COP-1 operates independently for each
Virtual Channel (i.e. the order of the telecommands
transferred in different Virtual Channels is not
maintained).

If a Master Channel uses only one Virtual Channel,
the value of the Virtual Channel Identifier (VCID)
[A2] of the Virtual Channel shall be 0.

If a Master Channel uses only two Virtual Channels,
the values of the VCID of the Virtual Channels shall
be 0 and 1.

Only one Virtual Channel shall be used at a timing
and the purpose of the change of the Virtual Channel
shall be switch of the operation of the redundant
system.

[Note 2] Ground Controllers [Al] do not need to
have a function of multiplexing with the Virtual

Channels. For example, the Virtual Channel can be

specified by the value of the configuration parameter
of a Ground Controller.

3.2.2.4  Frame Sequence Number
No specification is given in this document.

[Note] [R9] gives an interpretation and comments.
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[ = 3.1.23 REFvrrILE ]

[RRI&E LT, —D® Master Channel @ Virtual
Channels [A2] O#ITI—THDZ &, FlstE, o
IV RZEENRY FREZ NI BROTTESR
EROBETHD, TOHEE. BEMNALDS
Virtual Channels D#IZZTHERLY,

[3¥ 1] COP-1 [, Virtual Channel 8 (ZI 3T IZE)1E
45, D2FY. EA4 B Virtual Channels TIRET
5TLaT Y FOIEFIZHIFINLL,

3 % Master Channel AN LY Virtual Channel AS—
DOHDIZE. £D Virtual Channel @ Virtual
Channel Identifier (VCID) [A2] DIEIX 0 TH B =
&

#» % Master Channel M Z DD & O Virtual
Channels # LN HE . £ 5 D Virtual Channels
DVCID DIEIF 0 &1 EFT B E,

HBIA T UHT T, —D® Virtual Channel M
AHEARAWNS I E, Ff=. FO® Virtual Channel M
ZEOHMIE. TREROEMEDUIYBEZ DDA
E9H &

[ 2] Ground Controller [Al1] [Z[& Virtual
Channels I1I2& 52 FLDHBEITDHELLY, HZ
I£. &% Ground Controller Tl&, Virtual Channel
. RENTFA—EIDETHEETE S,

[ 2 3.1.24 JL—LY—452UREE ]

AEITREEZLY,

CEI[RO] ISR EFERMNTREINTLNS,
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3.2.2.5 Frame Error Control field [ = 3.1.2.5 TC FS 2R T7IL—LTL—LEYHIE ]

The Frame Error Control field [A2] specified in [A2] 4.1.4 TEMFEH B Frame Error Control 7 4 —
Section 4.1.4 of [A2] shall be used. JWE [A2] ZRWACZ &,

[Note] This specification is the same as in the [E] COE#RIE [R9] 3242 HOHELRELT
recommendation in Section 3.2.4.2 of [R9]. See HBH, BPUX [R9]3.1253IERU32421E%S
Sections 3.1.2.5.3 and 3.2.4.2 in [R9] for the iz

rationale.
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3226
AV AVEVNE

Neither Segmentation nor Blocking [A2] shall be

employed (i.e. content of the Transfer Frame Data

field specified in Section 4.1.3 of [A2] is a Segment

Transfer Frame Data field (Segmentation and Blocking)

JERG-2-400-TP103

[ = 3.1.2.6 /8y #/TC FS VR

Segmentation ¥ Blocking DAL FEH R NT
&, DFVY[A2]4.1.3 TBEMNESD B Transfer Frame
Data 74 —JL KOHFEIL, MAP Packet Service

Header and one Space Packet both defined in [A2] if
the MAP Packet Service is applied and is one Space
Packet if the VC Packet Service is applied).

[Note 1] This specification is the same as in the
recommendation in Section 3.1.2.6.2 of [R9]. See
[R9] for the rationale.

[Note 2] One of the purposes of Segmentation is
improvement of the efficiency in uploading large
data. In a case Segmentation is used, longer Space
Packets can be used and certain lengths of data can
be transferred in fewer Space Packets. Thus, the
number of Space Packet headers used to transfer a
specific length of data can be reduced. However, the
length of a Space Packet header that can be reduced
in a Transfer Frame Data field by Segmentation is 6
octets, ~0.6% of the maximum length of the TC
Frame (1024 octets), and is not significant in most
cases. For improvement of the efficiency in
uploading large data, another method is needed. For
example, a Ground Controller is required to have a
function to upload only the modified portion of a

memory image to a Memory Functional Object [R6].

[Note 3] If the MAP Packet Service is employed, the
value of Sequence Flags in a Segment Header
specified in Section 4.1.3.2.2.2 of [A2] is 11b (with
no Segmentation, which implies the Transfer Frame

Data field consists of one or more complete service
data units).

3.2.2.7 Fill bits
No specification is given in this document.

[Note] [R9] gives an interpretation and comments.
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ZHEAY 5158, Segment Header &—"2®M Space
Packet (fil % [A2] ER) THY. VC Packet
Service Z#@AT HIH\E. — DD Space Packet T
H5b

E1] ORI [RI]3.1262IEDHELR L
Thd, BIUL [R9] S,

[i¥ 2] Segmentation D BMID—DIE, KET—4
D7y 7O —FOHEODHRETH D,
Segmentation Z{# S5 & . & Y &L Space Packets
ZHEAL.HEIRSDT—2F &Y DAL Space
Packets TIRIETE S, £ T. HHIRIDT—
A EEET DDIZHERT D Space Packet Ny &
DEEFHSTENTES, LM L. Segmentation
I2& YRS TEINTE S Transfer Frame Data 7
4 —JL KEAR® Space Packet ANy HFDESE (6
octets) &, TC Frame MExKE (1024 octets) D
~0.6% THY. EDHZE. FETHL, XE
T—ADT7 v TA— FOPEOREIZIIHhDA
ENWME L1 5B Z L. Ground Controller (21,
Memory Functional Object [R6] IZxf LT, AEY
A A—=CDEBESRPDOHET Yy TO— KT 584
RENEREIN D,

[;¥ 3] MAP Packet Service Z{E DB & . [A2]
4.13222EME D B Segment Header 0 Sequence
Flags M{E[L 11b (Segmentation & L, ZDFEIL,
Transfer Frame Data 7 4 —JL KA, — DR ED5E
273 service data units ML SFEFELKT H)T
H5b

[ = 3.1.27 Z41LEY bOIERE ]

AREICHERZLY,

CEIRY] ICIEBEEREFERMNTREINTLNS,



3.2.3. COP-1 and CLCW
3.2.3.1 Communications Operation Procedure (COP)-1
The specifications related to the COP-1 are

described in Chapter 4 of this document.

3232

A combination of the No RF Available Flag field, the
No Bit Lock Flag field, and the Status field in the
CLCW [A2] is referred to as a CLCW-5bit in this
document. The bits in a CLCW-5bit is not used in
the
specified for design with redundant telecommand

protocol of the COP-1 and is not clearly

receivers. Thus, each project shall determine usage
of these fields. The usage should not be specific for
the project (Table D-1 in this document provides a
list of examples of designs from past and existing
projects).

[Rational] The specification presented in [R9] is
more specific than the COP-1. Nevertheless, design
with redundant telecommand receivers is not

specified with sufficient clarity.

[Note] [R2] specifies that the information of whether
a carrier (including sub-carriers if sub-carriers are
used) of the RF signal is locked or not shall be
encoded into the telemetry, regardless of whether the
CLCW-5bit is used.
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[ = 3.1.3.1 COP-1 ]
COP-1 12T B E451F. RKED 4 EIZET,

Communications Link Control Word (CLCW) [ = 3.1.3.2 CLCW ]

AZETIX. CLCW M No RF Available Flag 7 4 —
JL K. No Bit Lock Flag 7 4 —JL K. R Status
24—ILEF [A2] D#%E CLCW-5bit &7 T B,
CLCW-5bit [CEFENBE Y FE, COP-1 dFA
FaLTRAVLGAT., -, a7 Y FRZER
NRERIZHE > TV BHHETITK L THERA TR
BTHd, T2 T. N0 T 4 —I)L FDOEL
IE. & project BRDH B Z &, FDI/LME, project
BEBETHAHINETEL (KED Table D-1 12, B
ERBEED projects DEREHHI ZFEFIT B),

[fR#L] [R9] (L. COP-1 MiEHEFHMEL TS
N, AT FZERNARRZMOHRFITHL
TITEEA+ 52 IZBRRETIXAZ LY,

[E] CLCW-5bit ZAHWVWAMNEMNZK BT, [R2]
(& TRFESO#ER BIfERZAVSEEIE
BlfEiEE) ARV Y LTVEIELIDIEHRE
TLARJIZZVO—FRT5IE] EFEHTL
%,



3.3.
3.3.1. MAP Channel

If the MAP Packet Service is employed, the
Multiplexer Access Point Identifier (MAP 1D,

JERG-2-400-TP103

ITEMS BEYOND THE GUIDELINE // 4 KS4 V%48 z 51EHE

MAP Packet Service % {# 5 15 & . Multiplexer
Access Point Identifier ([A2] 4.1.3.2.2.3 HMNED

specified in Section 4.1.3.2.2.3 of [A2]) shall be
used as the APID qualifier for the purpose specified
in Section 5.3.2 of [R1].

If only one MAP Channel [A2] is used, the value of
the MAP ID shall be 0.

Multiplexing shall be employed for MAP Channels
before the telecommand sequence is input to a
Ground Controller.

3.3.2. Managed Parameters

The values of the managed parameters of the TC
Space Data Link Protocol (TC SDLP) [A2] shall be
selected in each project from the list in Table 3-1.

% MAP ID) (&, [R1]532IEMNEDHDEHDT=
H®D APID qualifier & LTRHWAZ &,

MAP Channel [A2] Z—DFEITRAWSEE.
MAPID DfEIZ 0 THD Z &,

MAP Channels [& Ground Controller ~@DTF L3
YEROBUVDAARNZZELSN TS &,

£ project [X. TC Space Data Link Protocol (TC
SDLP) [A2] ® managed parameters MD{E %, Table
-IDVRAMMBEST &,

Table 3-1: Managed Parameters of the TC Space Data Link Protocol
TC Space Data Link Protocol @) Managed Parameters

are delivered to the user at
the receiving end (*1)

Managed Parameter Name | Section in [A2] Values Note
Value of the Repetitions 242 Shall be 1. (*2)

parameter to the Coding

Sublayer for transfer of COP

control commands (*1)

Whether incomplete Packets | 3.3.2.9 Not delivered (for simplicity

of onboard processing)

(*1) The name of the managed parameter is
modified from that in [A2]. The original name is
given in Table 8-17.

(*2) Repeated transfers of a COP Control
Commands shall be realized not in the Coding
Sublayer but in the Data Link Protocol Sublayer (i.e.
one transfer per each frame using different TC

Transfer Frames whose contents are identical).
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(*1) Managed parameters DA RIlE. [A2] DHLD
MOEBESNTLNS, FTTOBHIIE Table 8-17 [
~Y,

(*2) COP control commands D#E YR LizzE(E.
Coding Sublayer TI& %k < Data Link Protocol
Sublayer (DFEY . ARIER—THINEL D TC
Transfer Frames Z&. TNEFN—EDDIEET S
ET) TEHI S &,



4'
41. GENERAL/ —f#
The Communications Operation Procedure-1

(COP-1) [A3] shall be used in conjunction with the
TC Space Data Link Protocol.

The purpose of the using the COP-1 is to guarantee
reliable delivery of the data from the ground to a
spacecraft.

This chapter specifies the method to use the COP-1
in this architecture.

4.2.

The COP-1 should be applied throughout a Mission
Phase [A2]. If it is not practical, the project shall
specify the period during which the COP-1 is
applied and shall describe the rationale.

Specifically, neither the four parameters transmitted
to the ground with the CLCWs, Lockout flag,
Retransmit flag, FARM-B counter, and Report Value

JERG-2-400-TP103

COMMUNICATIONS OPERATION PROCEDURE-1

Communications Operation Procedure-1 (COP-1)
[A3] % TC Space Data Link Protocol & %
&,

COP-1 OERABMIE. HENSBHEADT—X
BIEZRIIT HETH D,

REX, X7—FTIF¥I2HEITSH COP-1 D
FEWFEED D,

APPLICABILITY OF THE COP-1// COP-1 DER%

COP-1 I&. Mission Phase [A2] Z@ L CT#ERASIHN
ERETHD. TNIERLEEEBGIFSE. project
(X, COP-1 Z EDEMICERT 2N EEDH D
&, Tz, TOERZRT &,

E{RRIZIE, CLCWs THE EANBET 2D MD/8
S A —4A Lockout flag, Retransmit flag, FARM-B
counter, & T Report Value (N(R) [A3]) [A2] .

(N(R) [A3]) [A2], nor the state V(R) of the FARM-1

FARM-1 MDIKEE V(R) [A3] DA, #hEAD

[A3] should not be changed by the onboard system
unless an explicit order is given from the ground.
The exception is the implicit changes of some values
at the timing where the roles of a pair of a primary
and secondary instruments are swapped.
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DRRAGIERINGLNEY | GEBH R T
LTEEIARETRHEL, 2L, Hlst& LT,
IRBBEDNYBEZDZAI VI TRET D
BRTIENERIFHET 5,



43. MANAGED PARAMETERS

The values of the managed parameters of the

Communications Operation Procedure-1 (COP-1)

[A3] shall be selected in each project from the list in

Table 4-1.

& oproject [ .

JERG-2-400-TP103

Communications  Operation

Procedure-1 (COP-1) [A3] @ managed parameters
DfE%E. Table4-1 D) R FHSESC &,

Table 4-1: Managed Parameters of the Communications Operation Procedure-1

Communications Operation Procedure-1 ¢) Managed Parameters

Managed Parameter Names | Section in [A3] Values Note
Timeout_Type 5.1.10.3 Shall be 1. See Section 3.1.3.1.2 in
FARM _Sliding Window Width | 6.1.8.2 Shall be 254 (as the [R9] for the rationale.

maximum).
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5.1. GENERAL/ —f&

The TC Synchronization and Channel Coding (TC
SCC) [A4] shall be used to transfer telecommands
from the ground to a spacecraft on the RF links that
connect them. It shall be used in a layer below the
TC Space Data Link Protocol (TC SDLP) [A2]
(Figure 2-2).

The role of the TC SCC is to synchronize TC
Transfer Frames [A2] and to protect them from
errors that occur on the RF links.

This chapter specifies the method to use the TC SCC
the
specification for the parameters/options listed in the
guideline [RO].

in this architecture. Section 5.2 gives

Section 5.2.n (.m) in this document corresponds to
Section 3.2.n (.m) in [R9], where n and m are
positive integer numbers. In a title of these sections
in this document, the title of the corresponding
sections in the guideline are given in a pair of
parentheses with a leading arrow mark (in Japanese
only). In some cases, the scope of the section in this
document is broader than that in the guideline.
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TC SYNCHRONIZATION AND CHANNEL CODING

TC Synchronization and Channel Coding (TC SCC)
[Ad] &, HEMNSBE~ADT LT FDIEE
DRFY VY ETHWSZ E, TDME.TC Space
Data Link Protocol (TC SDLP) [A2] D TDETH
W% C & (Figure 2-2),

TC SCC D&EE., TC Transfer Frames [A2] Z [
L, £ RF YV LETRETDHIS—HD
REITDETHD,

REF, K7—FTIFvIZHITSH TC SCCD
FWVAHEEEDHD, 52 HElX, H4 K54 > [RI]
[ZBEEINFN\SA=R/F T avicwHL, £
DEHRETRT,

AZED 527 (m) B, [R9] @ 3.2.n (m) B
IZxEd 5 (ZZTon & m ITEDEHTH
%) CNOARENDENDSZA MILTIE. [] RO
S EMERIBICHET 5HM4 K54 2 DIE
DEA MILERYT (BREBEDH), HEITELY,
AEDQENES HEMN., HA K14 UK SE
H&YULWENHD,
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5.2. ITEMS IN THE GUIDELINE // iA€4 FS4 > DIEH

5.2.1. N/A

52.2. Randomizer [ = 3.2.2 SU8TAXF T av)nEA ]

The Randomizer specified in Chapter 5 of [A4] shall [A4] 5 EAE®H % Randomizer FALND Z &,

be used.

[Note] This specification is the same as in the [E] COEHRIE [R9] 3222 IEQOHELRLT
recommendation in Section 3.2.2.2 of [R9]. See H5D, BPLUX [R9]3.223EEZSE,

Section 3.2.2.3 in [R9] for the rationale.

5.2.3.  Communication Link Transmission Unit (CLTU) [ = 3.2.3 TC +F35 VR T77 7 L—LH
/CLTU (Multiple Transfer Frames) ]

The number of TC Transfer Frames in a [A4]4.2.1 IEMNESD H—2MD Communication Link
Communication Link Transmission Unit (CLTU) Transmission Unit (CLTU) K @ TC Transfer
specified in Section 4.2.1 of [A4] shall be 1. Frames #(%. 1 THBHZ &,

[Note] This specification is the same as in the [E] COE#RIE [RO] 3233 BHOHELRLT
recommendation in Section 3.2.3.3 of [R9]. See [R9] H5H., WML [R9] S8,

for the rationale.

See Section 5.2.4 in this document for the ‘Allowed ‘Allowed Number of Errors in Start Sequence’ [A4]
Number of Errors in Start Sequence’ [A4]. X, RED 52415,

52.4. BCH Coding [ = 3.2. 4 {EHIEHESDE— FEDER )

The recommendation described in Section 3.2.4.2 of [RO] 3.2.42 IEAEE T H#Hi2EILX, Ew FERYE 10°

[R9] is on the basis of an assumption of a Bit Error ZRELTWD, Ev FRYELELDIGE
Rate 10, With a different Bit Error Rate, Decoding [RO] ICEEE S N1=FET. [A4] 3.5 IEﬁ‘IE&J%)
Mode of the BCH Coding specified in Section 3.5 of BCH Coding @ Decoding Mode #. &Y ETIE
[A4] shall be selected from Error-Correcting (SEC: (SEC : Single Error Correction) F71=IFFR Y H&H
Single Error Correction) or Error Detecting (TED: (TED: Triple Error Detection) M 5:ERT ST
Triple Error Detection), and the value of an Eo Ff=. CLTUIZR LT [A4] 43 TN EDH D
‘Allowed Number of Errors in Start Sequence’ ‘Allowed Number of Errors in Start Sequence’ % .
specified in Section 4.3 of [A4] for CLTU shall be 0FIT 1 hoERTEHZ &,

selected from 0 or 1, according to the method

specified in [R9].
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5.2.5.  Physical Layer Operations Procedure [ = 3.2.5 PLOP M;EiR ]

As the Physical Layer Operations Procedure (PLOP)
specified in Sections 6.4 and 6.5 of [A4], the
PLOP-2 shall be used .

[Note] This specification is the same as in the
recommendation in Section 3.2.5.3 of [R9]. See [R9I]
for the rationale.

[A4] 6.4 HRU 6.5 EANEH S Physical Layer
Operations Procedure (PLOP) & L T. PLOP-2 &
AWadZ &,

[(E] COHE#HIE [R9] 3253 EEDOHRELRLT
H5, BIL [RO] =B,

5.2.6.  Acquisition Sequence in PLOP [ = 3.2.6 Acquisition Sequence Length ]

No specification is given in this document.

[Note] [R9] gives an interpretation and comments.

AEICHERRZL,

CEIRY] ICIEBEREFERMNETREINTLNS,

5.2.7.  Idle Sequence in PLOP [ = 3.2.7 PLOP @ Idle Sequence ]

No specification is given in this document.

[Note] [R9] gives an interpretation and comments.
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6.

6.1. GENERAL / —&

The AOS Space Data Link Protocol (AOS SDLP)
[AS] shall be used to transfer telemetry from a
spacecraft to the ground on the RF links that connect
them. It shall be used in a layer below the
end-to-end protocols specified in Part 2 of this
architecture (Figure 2-2).

The Space Data Link Layer Security Protocol

JERG-2-400-TP103

AOS SPACE DATA LINK PROTOCOL

AOS Space Data Link Protocol (AOS SDLP) [A5]
. MEMSHEADT LA M)DIEED RF
YOO ETRWAZE, THIF. XT7—FT0
F v D Part 2 BAE & % end-to-end protocols D T D
BTRHWSZ & (Figure 2-2),

Space Data Link Layer Security Protocol ([A5] 2.1.1

(Section 2.1.1 in [AS]) shall not be used.

[Note] The Space Data Link Layer Security Protocol
is one of the optional sub-protocols of the AOS
SDLP.

This chapter specifies the method to use the AOS
SDLP in this architecture. Section 6.2 gives the
specification for parameters/options listed in the
guideline [R10].

Section 6.2.n (.m) in this document corresponds to
Section 3.1.n (.m) in [R10], where n and m are
positive integer numbers. In a title of these sections
in this document, the title of the corresponding
sections in the guideline are given in a pair of
parentheses with a leading arrow mark (in Japanese
only). In some cases, the scope of the section in this
document is broader than that in the guideline.

Data which is transferred from a spacecraft to the
ground immediately without being stored in onboard
mass memory (e.g. Data Recorder) is referred to as
Real-time Data. Data which is first stored in onboard
mass memory and then transferred to the ground
from the mass memory is referred to as Reproduced
Data.

In general, distinction between Real-time Data and
Reproduced Data is not clear because the definition
of mass memory is not clear. Thus, each project
shall define the
Real-time Data and Reproduced Data.

precise distinction between
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IH) [F. ALhWvanc &,

[7¥] Space Data Link Layer Security Protocol (&,
AOS SDLP @F 7L aroy 7o baiLn—
2THS,

AKEF, K7—FTIFvIZHIFSH AOS SDLP
DEVNEFEZEEDD, 62 BIF, M4 FS14 >
[R10] IZBEH I Nz/I\SA—2/F T a3 vixt
L. ZOHEHETRT,

AED 627 (m) IElX, [R10] @ 3.1.x (m) 18
26T D (CZTon &EmIFIEDEHTHS),
NOLERENDENDZ A FILTIE. [] RO=(Z5]
ERERBICHETE2HA KAV DEDE A
FILETRT (BAREOH), BEIZEY. XED
EARKSEEMN., HA4 FSa4 U KRS EAKLY
LWELAHD,

B2 mass memory (T—4 LO—4%F) [CF
BIhd, ELICHENOHEITEESAST
—#& % Real-time Data &EF39 %, BIEBE mass
memory [Z—BEZEH &4, Z D mass memory H 5
#h F(ZImE SN DT —4 % Reproduced Data & ¥
¥5,

—fi&AY1Z. mass memory M EZEILBAETIIA LY
f=&. Real-time Data & Reproduced Data MKl
IZEARE TIE ALY, £ 2 T, Real-time Data &
Reproduced Data MEEZ LXK, & project A
ERT D&,



6.2.

6.2.1. Services [ = 3.1.1 ¥—EX ]

The selection of the Services [AS] is the same as in
the recommendation in [R10].

For sending a CLCW (see Section 3.2.3.2), the
Virtual Channel Operational Control Field Service
(VC_OCEF Service) specified in Section 3.6 of [A5]
shall be employed.

For any other purposes, the Virtual Channel Packet
Service specified in Section 3.3 of [AS5] shall be
employed.

The exception is Time Frames specified in Section
5.2 in [R4], in which case the Virtual Channel
Access Service specified in Section 3.5 of [A5] shall
be employed instead of the Virtual Channel Packet
Service.

According to the selected Service, presence and
usage of the following fields in the TM SCC are
determined.

Insert Zone specified in Section 4.1.3 of [A5] shall
be absent. See Section 3.1.1.3 (7) in [R10] for the
rationale.

The content of the Transfer Frame Data field [A5]
specified in Section 4.1.4 of [AS] is either one of
M_PDU, VCA SDU (optional), or Idle Data. See
Section 3.1.1.3 (1) in [R10] for the rationale.

The Operational Control field specified in Section

4.1.5 in [AS5] shall be present in at least one Virtual

JERG-2-400-TP103

ITEMS IN THE GUIDELINE // 4 K54 > ®DIER

Services [AS5] MERIE [R10] DR LERL T
H5,

CLCW (3.232IF8H) X BITIX. [A5]3.6 18
HYE 8 B Virtual Channel Operational Control Field
Service (VC_OCF Service) &5 Z &,

ZTRUNDBMIZIX. [AS] 33 IEEMNESH S Virtual
Channel Packet Service Z#{# 5 Z &,

BISM L [RA]) 5.2 TEMESD B Time Frames TH B,
Z MiFE . Virtual Channel Packet Service D {4
YIZ, [A5]3.5 TEMEH D Virtual Channel Access
Service Z#{#5 Z &,

BIRL7T= Service ITLF=M> T, LLTFIZ;RT TM
SCCADT74—ILFDEELFERAEINRE
B

[A5] 4.1.3 TEME B Insert Zone (FFE LA
&, BPIX [R10]3.1.1.318 (7) #BHE,

[A5] 4.1.4 TMNE & % Transfer Frame Data 7 4 —
JL K [A5] ®OF&(E, M_PDU, VCA SDU (7
23 Y), £1=(& ldle Data DRINMNTH S, RN
¥ [R10]3.1.13 & (1) #3H,

[AS] 4.1.5 TEME & % Operational Control 7 4 —
JLEIE., 24 < &£ —20 Virtual Channel [AS]

Channel [AS]. If present, its content is a CLCW. See
Section 3.1.1.3 (2) in [R10] for the rationale.

The Frame Error Control field specified in Section
4.1.6 of [AS5] shall be absent if the Reed-Solomon
Coding is used to the TM SCC.
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ICHFEHETDHCE. FETIHBE. TOHEHE

CLCW TH 5%, B#Z [R10]3.1.1318 2) 5
B,

TM SCC [Z Reed-Solomon Coding ZF V5155,
[AS] 4.1.6 TEMTE & B Frame Error Control 7 4 —
IWERTFEELGWI &,




[Rational] Usage of the Frame Error Control field is
allowed in the framework given in [R10]. This
architecture does not adopt the Frame Error Control
field because exclusive adoption of the Frame Error
Control field and the Reed-Solomon Coding was
recommended in old versions of the CCSDS and
because the Reed-Solomon Coding is superior to the
Frame Error Control field for the purpose of error
detection.

The Frame Error Control field shall be used if the
Turbo Coding is used to the TM SCC.

[Rational] Whereas the Turbo Coding cannot
determine with sufficient accuracy whether an
uncorrectable transmission error has occurred or not,
it can be determined with the usage of the Frame
Error Control field can.
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[#B#L] Frame Error Control 7 4 —JL FOERAIZ
[R10] DA TIEHEFERSINTLVS, CCSDS D
M D TOENE T, Frame Error Control 7 4 —JL K
h Reed-Solomon Coding DHEtiERAMHEE SN
TWikE, I5—0OBREDEBEMTIX
Reed-Solomon Coding A% Frame Error Control 7 4
—ILFIZEERBATWASEICEH. A7—FT
4 F ¥ TI& Frame Error Control 7 4 —JL FIEA
HERET B,

TM SCC IZ Turbo Coding ZRAV5HE ., Frame
Error Control 74 —JL RZAWSZ &,

[#B#L] Turbo Coding TlX., ETIEFRARELGEET
T—IRELEIAELZ, THERETHET
E7%LY, —7A. Frame Error Control 7 4 —JL F®
FRICEVHETE S,



6.2.2. AOS Transfer Frame

6.2.2.1 Master Channel

Each project should use only one Master Channel
[AS] in one Physical Channel [AS5].

Especially, Common Ground Software may not use
multiple Spacecraft IDs for each project, which
means Common Ground Software needs not employ
multiplexing of Master Channels.

[Note] The Spacecraft Identifier (Spacecraft ID or
further abbreviated as SCID) [A5] is the identifier of
the Master Channel.

6.2.2.2  Virtual Channel

The Virtual Channel Identifier (VCID) specified in
Section 2.1.3 of [AS5] shall be used to identify
priority and/or quality of transfer of Virtual Channel

transmitted from a spacecraft to the ground.

A Virtual Channel shall contain either Real-time
Data or Reproduced Data; i.e., a Virtual Channel
contain both Real-time Data and

does not

Reproduced Data.

If a project defines only two Virtual Channels in one
Master Channel, one for Real-time Data and the
other for Reproduced Data, the values of the VCIDs
shall be 0 and 1, respectively.

The Frame Header Error Control field specified in
Section 4.1.2.6 of [A5] shall be absent.

[Rational] This the
Sublayer and the layer has sufficient error-correcting
capability.

architecture uses Coding
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[ 2 3.1.2A08 F32RT7I7L—L4 ]

[ = 3.1.2.1 F=H#EHEAF (Spacecraft 1D) ]

% project [&, —D® Physical Channel [A5] IZ&
LVT. —D® Master Channel [A5] DHZEFHILVS
RETHD,

%512, Common Ground Software [&,—2® project
2% LT, D Spacecraft IDs ZFRHWVEL TR
LYo TOHEIX, Common Ground Software [,
Master Channels Z 2 ELT HLENGEVEEE
K9 %,

[5¥] Spacecraft Identifier (Spacecraft ID Ff=[XE
5 (ZB& L T SCID) [AS] (. Master Channel 038
AMFTHD,

[ = 3.1.2.2 {REF ¥ rLERF (VCID) ]

BWEM S EITIRET S Virtual Channel DS
ELfmEREDMNNELIERNADHEIZ.
[A5] 2.1.3 TEAESH B Virtual Channel Identifier
(VCID)ZERWSZ &,

— D@ Virtual Channel &, Real-time Data 5
Reproduced Data DA DAZEL &, OF
Y. —D® Virtual Channel &, Real-time Data &
Reproduced Data DM A EEELEL,

B project AX, — DM Master Channel [Z Virtual
Channels # ZDDHE&EL. TDO—D2N
Real-time Data A, & 5 —"D# Reproduced Data
RA®DiZE. VCIDs DIEX. EhEh, 0 RU |
THH T &

[AS] 4126 EMNE® 5 Frame Header Error
Control 74 —JLFRIE, FELLGWVI &,

[fB#L] K7 —+FT 9 F v (& Coding Sublayer Z F
W BBRE+2GIS—iTERNERT 5,



6.2.2.3  VC Frame Count Cycle

The value of the VC Frame Count Cycle Use Flag
specified in Section 4.1.2.5.3 of [A5] shall be Ob.

[Rational] A VC Frame Count Cycle [AS] is an
upper field extension of a VC Frame Count. In the

case the value of VC Frame Count rounds up, a
spacecraft operation system can recognize frame
losses with functions of lower layer protocols.
Therefore, the extension by the VC Frame Count

Cycle is not needed.

[Note] [R10] gives an interpretation and comments.

6.2.2.4
The Replay Flag [A5] should not be used.

Especially, Common Ground System shall not use
the Replay Flag.

[Rational] The Replay Flag is not clearly specified
in [AS].

[Note 1] This architecture requires separated Virtual
Channels for Real-time Data and Reproduced Data
(see Section 6.2.2.2). Section 3.1.2.4 in [R10]
permits not to use the Replay Flag if Virtual
Channels are separated.

[Note 2] The Replay Flag was originally introduced
to identify the order of a bit stream in the Transfer
Frame Data field (normal/reverse) from onboard
tape recorders (see Section 4.2 [R11]).

Replay Flag [ = 3.1.2.4 Replay Flag ]
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[ = 3.1.2.3 Virtual Channel Frame Count ]

[AS5] 41253 IEAESH D VC Frame Count Cycle
Use Flag MfEIX 0b THDZ &,

[#R#L] VC Frame Count Cycle [A5] [&. VC Frame
Count D EMEY F&HET DD THS, VC
Frame Count DEM 1 B89 556 . BEERA Y
ATLIE, TL—LRRETHRHLAVYOHET
PETEDH, £ T, VC Frame Count Cycle [Z &
BILERIFHETT LY,

[3¥] [R10] ICIE@EEHR &EFEAMNERESATL

o

Replay Flag [AS] [FBAWNSARETHLY,

(2, HBEDME S X T LI Replay Flag Z LY
BN &,

[#R#L] Replay Flag (X, [AS] TIXEAFEICEOH BN
TULVELY,

[E 1] K7 —FT9 F ¥, Real-time Data &
Reproduced Data (62.22 IS M) O Virtual
Channels MR BEEERL TS, E£f=. [RI10]
3.1.2.4 I8I[& Virtual Channels R B9 5155
Replay Flag DR ERZHBEL TS,

[ 2] Replay Flag 1, 2. MEEHT—TL
J—4& M5O Transfer Frame Data 7 4 —JL KIZ
EFNBHEY FR M) —LDIERF (ENE/FIE)
ZHATEHHDITBASIN-EDTHS ([R11]
42 IHBH),



7.

71. GENERAL/ —f&

The TM Synchronization and Channel Coding (TM
SCC) [A6] shall be used to transfer telemetry from a
spacecraft to the ground on the RF links that connect
them. It shall be used in a layer below the AOS
Space Data Link Protocol (AOS SDLP) [AS5]
(Figure 2-2).

The role of the TM SCC is to synchronize AOS
Transfer Frames [AS5] and to protect them from
errors that occur on the RF links.

This chapter specifies the method to use the TM
SCC in this architecture. Section 7.2 gives the
specification for the items of the parameters/options
listed in the guideline [R10]. Section 7.3 gives
specification for parameters/options that are not
listed in the guideline [R10].

Section 7.2.n in this document corresponds to
Section 3.2.3.n in [R10], where n is a positive
integer number. In a title of these sections in this
document, the titles of the corresponding sections in
the guideline are given in a pair of parentheses with
a leading arrow mark (in Japanese only). In some
cases, the scope of the section in this document is
broader than that in the guideline.
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TM SYNCHRONIZATION AND CHANNEL CODING

TM Synchronization and Channel Coding (TM
SCC) [A6] &, BIEZMhDHEADTLARID
fZED RF YU ETAHAWSZ L, TR,
AOS Space Data Link Protocol (AOS SDLP) [A5]
DTDETHES Z & (Figure 2-2),

TM SCC D& E|IL, AOS Transfer Frames [A5] &
F#HL. RF YV LTRETDHIT—MHR
EITLHETHD,

AEE, X7—FTUF~IZHEITSH TM SCC D
FWVAEEEDD, 721X, HA FS4 > [RI0]
[CBEIN/NTA—2/F T avIizwL, £
DEHETRT I3HEIE. A4 K542 [R10] T
BEIhTLWEWARSA—2/F TP avITxH
Ltz R7,

AZED 72.n (X, [R10] D 3230 BT S
(CST nlFENEHTHD). CAHARENDIE
DEA FLTIE, [] AO=2125| S EKBIH
SF 204 K54 DEDEA MLERT (B
KEDH), ZEICK Y KEDIEL K S HEH.
HARZA VD BOEBEKLYENENH D,




7.2.
7.2.1.

For coding of AOS Transfer Frames, either the
Concatenated Coding specified in Chapter 5 of [A6]
or the Turbo Coding specified in Chapter 6 of [A6]
shall be used.

[Rational 1] The Turbo Coding, which has a higher
coding gain than the other, is particularly suitable for
deep-space missions.

[Rational 2] The Low Density Parity Check Coding
(see Chapter 7 in [A6]), which was first introduced
in issue 2 of the document, is not recommended

because the coding is not widely supported by
ground stations.

7.2.2. (NA) [ = 3.2.3.2 BIBRHOHEE )

[Note] [R10] gives an interpretation and comments.
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ITEMS IN THE GUIDELINE // 4 K54 > ®DIER

Selection of the Coding // FFELD:ER [ = 3.2.3.1 BHFF ]

AOS Transfer Frames DFFHIEIZ. [A6] 5 EME
& % Concatenated Coding H, [A6] 6 EMNEH S
Turbo Coding M™MDRINMNZERAWLSZ &,

(BRI 1] LYV BVWHESEAFZEHEITSHLDT
% Turbo Coding [(FRFEI v avIT@ELT
AV

[#R#L 2] Low Density Parity Check Coding ([A6] 7
BESR. £2RICTEA) . Z<LOMERN

TR

HR— FLTLVR =80, #EESRAL,

[3¥] [R10] ICIE@EEHR &EFEAMNERESATL

o



7.2.3.  Reed-Solomon Coding

The value of an Error Correcting Capability
specified in Sections 4.2.2 and 4.3.1 of [A6] shall be
16.

[Rational 1] The maximum correcting capability in
the CCSDS recommendation is achieved with this
value.

The value of an Interleaving Depth specified in

Section 4.3.5.1 of [A6] shall be an integer number in
arange of | to 5.

[Rational 2] Among the allowed values of the
Interleaving Depth (1,2,3,4,5, and 8), a value of 8§ is
not recommended because the value is not widely
supported by ground stations.

The wvalues of a Codeblock length specified in
Sections 4.3.6 and 4.3.7 of [A6] shall be selected in
each project from the list in Table 7-1 (see Section
3.2.3.3.3 in [R10]).

[Rational 3] The table is designed so as to maximize
the Codeblock length for each Interleave within
32-bit compatibility. In the table, Virtual Fill length
and AOS Transfer Frame length are also given for
information.
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[ 23233 Y)—FK-vYyOEVHS ]

[A6] 422 TER U 431 M ENH B Error
Correcting Capability DfEIX. 16 T 5 &,

[fRHL 1] CDIEICK Y., CCSDS #I&ERNT, &K
DITERENMNER SIS,

[A6] 4.3.5.1 IEMTE & B Interleaving Depth DEIX
1~5 DEFEDEHDANNTHAH &,

[#B#L 2] Interleaving Depth [CEFR SN B {E
(12345, BRU 8) M55, 8 IF. E< DEF
MNEDEZHR— LT =SH, #ESH

A AN

% project [&. [A6] 43.6 HRU 4.3.7 EMNEDHT=
Codeblock FRMIEZ. Table 7-1 M) R bhHvinE
AT & ([R10]3.2.333IESMH) ,

[#B#L 3] AFKIL, & Interleave [T LT 32 Ew
FEBEOEFEMNT Codeblock RERKIZT S
EOFFFSN TS, AKRIZIK, Virtual Fill &
& AOS Transfer Frame € H S &IZTRT,

Table 7-1: Codeblock Length of Reed-Solomon Coding
Reed-Solomon Coding @) Codeblock £

I: Interleave Codeblock Length ql: Virtual Fill Length L: AOS Transfer Frame
Depth Length (octets
! (octets) (octets) gth ( )
1 252 3(=1X3) 220
2 508 2 (=1X1) 444
3 756 9(=1X3) 660
4 1020 0 892
5 1260 15 (=1X3) 1100
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7.2.4. Pseudo-Randomizer [ = 3.2.3.4 S 4< 14X ]

The Pseudo-Randomizer specified in Chapter 9 of [A6] D 9 EMNEH S Pseudo-Randomizer Z LY
[A6] shall be used. b5 &,

[Note] This specification is the same as in the [E] COE#R(E [R10]3234IEDOHELERLT
recommendation in Section 3.2.3.4 of [R10]. See H5, WML [R10] ESH,

[R10] for the rationale.

7.2.5.  Frame Synchronization [ = 3.2.3.5 RE#iv—7 ]

No specification is given in this document. AEITREFEL,
[Note] [R10] gives an interpretation and comments. [E] [RIO] ISR EFEAMNTERIATY

o

7.2.6.  Convolutional Coding [ = 3.2.3.6 EAAHFE ]

The value of a Convolutional Code Rate of [A6] 3.3.1 IERU 3.4.1 TEMEH S Convolutional

Convolutional Coding specified in Sections 3.3.1 Coding @ Convolutional Code Rate DIEIX, 1/2 T
and 3.4.1 of [A6] shall be 1/2. Hd &,

[Rational] The maximum correcting capability in the (R#L] CDEICELY. EIERNT. RADETIERE
recommendation is achieved with this value. ANEBRIND,

7.2.7. (NA) [ = 3.2.3.7 ZEZ£E)

[Note] [R10] gives an interpretation and comments. [GE] [RI0] IZIE@EEREEEEAMNEREINTL
%o
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7.3.
7.3.1.  Turbo Coding

No specification is given in this document.

[Note] The combination of an Information Block
length_and the value of a Turbo Code Rate specified
in Section 6.3 of [A6] is used.

Table 7-2 shows the allowed values of the
Information Block length togherther with AOS
Transfer Frame length.

JERG-2-400-TP103

ITEMS BEYOND THE GUIDELINE // 4 KS4 V%8B z 51EHE

AEICHERZLY,

[iE] [A6] 6.3 TEAEH D Turbo Code Rate DE &
Information Block ROMAHAEHEZERA IS,

Table 7-2 [Z Information Block RIZEFR SN B 1{E
% AOS Transfer Frame f& & &£ IZR7,

Table 7-2: Codeblock Length of Turbo Coding
Turbo Coding @ Codeblock £

k: Codeblock Length | Codeblock Length | L: AOS Transfer Frame Length
(bits) (octets) (octets)
1784 223 X1 223
3568 223 X2 446
7136 223 X4 892
8920 223 X5 1115
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METHOD TO SPECIFY MANAGED PARAMETERS IN EACH

PROJECT // PROJECT EE 1 MANAGED PARAMETERS DSESHH

8.1. GENERAL/ —f&

This chapter presents the methods for specifying
values of the project-specific managed parameters of
the space data link protocols.

The managed parameters of the space data link
protocols are tabulated in the tables in this chapter.
Every project shall specify all the parameter values
in all the tables and shall present them in a
project-specific document, using the corresponding
tables in this section, including the notes in and
below each table if any, as the template.

In the tables, all of the managed parameters listed in
the applicable documents are listed with the same
name and in the same order as in the applicable
documents except for the replacements of the names
listed in Table 8-17 in this document.

In the tables, a TC Transfer Frame and a AOS
Transfer Frame are both referred to simply as a
Transfer Frame and the content of a Transfer Frame
Data field is referred to as the Data Field Content.

Note that some of the values of the parameters are
fixed or redundant with another parameter due to
some restriction set by this architecture. They are
shown with a small italic font in shaded cells and are
out of the scope for each project to determine.

[Example] An example of specifying the values of
the managed parameters of the space data link
protocols used for a project is given in Appendix B.
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ARE(X. project EH % space data link protocols @
managed parameters DEDEDHFETRY o

Space data link protocols ) managed parameters [
AKEORIZFHIZEEIND, AIND project £, £T
DRIZHIETDNNTA—FIDEEED.

project Bl EDXETIRRT S &, TDIR.
LTEAREDRETUTL—FELTHL,
NIZERAEE TEHOEREBS L (HNIL)
HbdI &,

ARICE, BRAXECIHZEINEZTO
managed parameters &, AZE @ Table 8-17 IZRY
ZAIDEETHMRZRE. BRAXE LR L AR -
B CIEFTRY .

oy A R

AETIL., TC Transfer Frame & AOS Transfer
Frame ZfAfL ¥ BT Transfer Frame &#L .
Transfer Frame Data 7 4 —JL FOH &% Data
Field Content & ¥ 9 %,

T, —EBONSA—2DIEIX, KT7—FT
JFvOHFIZKY ., BEMBEEIEMD/T A
—RERRELD, TNOEDNSTA—=FX, B
LIz ESHBA2) v RXFETEREL
THEY. & project BIELGREHFICEENT
Ly,

(5] & % project HFLYS spac data link protocols
@ managed parameters M {E & & & 5 il %
Appendix B IZ7R 9,



8.2. TC SPACE DATA LINK PROTOCOL
8.2.1. General/ —f#§

The values of the managed parameters of the TC
Space Data Link Protocol (TC SDLP) [A2] are
specified with a set of tables in this section.
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TC Space Data Link Protocol (TC SDLP) [A2] O
managed parameters DEIL, RKIEED—EDFKIZ &L
YEDH D,



8.2.2.  Physical Channels

The managed parameters associated with a Physical
Channel shall be specified in the form of Table 8-1.

[Note] The template of the table is Table 5-1 in [A2].

JERG-2-400-TP103

Physical Channel [ZB§9 % managed parameters
[&. Table8-1 DX TEH S &,

[E] CORIK. [A2] Table 5-1 #F T L— k&
L,T:’E;O)'Csﬁéo

Table 8-1: Managed Parameters for a Physical Channel
—-D>® Physical Channel ¢) Managed Parameters

Managed Parameter Names

Allowed Values

Physical Channel Name

Character String

Maximum Transfer Frame Length (octets): L

Integer (up to 1024)

Transfer Frame Version Number

1

Valid Spacecraft ID (*1)

Integer (see Section 3.2.2.2 in this document) (*2)

MC Multiplexing Scheme (*3)

NA (see Section 3.2.2.2 in this document)

Presence of Frame Error Control

Present (see Section 3.2.2.5 in this document)

Maximum Number of Transfer Frames Given to the Coding

Sublayer as a Single Data Unit

1 (see Section 5.2.3 in this document)

Maximum Length of Data Unit Given to the Coding
Sublayer

Integer (ceil(L/7) X 8+10) (*4) (octets)

Maximum Bit Rate Accepted by the Coding
Sublayer

Real number/second

Maximum value for the Repetitions parameter to the Coding

Sublayer

‘Value of the Repetitions parameter to the Coding Sublayer for

transfer of service data on the Tipe-A Service’ specified in the

Virtual Channels (see Section 3.3.2 in this document)

(*1) The name of the managed parameter is
modified from that in [A2]. The original name is

given in Table 8-17 in this document.

(*2) The value of the Spacecraft ID is the same for
all the Physical Channels.

(*3) Tabulated in [A2] although the parameter is not a part of the

protocol.

(*4) The value ceil(L/7) X8 is a result of the BCH
Coding and 10 is a summed octet length of the Start
Sequence and the Trail Sequence [A4].
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(*1) Managed parameter DB FIIE. [A2] DHDH
LIEEINTWS, £ OFILDARIEL. FE
@ Table 8-17 IZ5R T,

(*2) Spacecraft ID D fEIL. & T® Physical
Channels TRILT®H %,

(*3) 7B FANICET Z/85 A =2 TIEELA
BEIhTLS,

[A2] IZ

(*4) ceil(L/7) %< 8 MIEIX BCH Coding DIERTH
. 10 Start Sequence & Trail Sequence [A4] D
octet RDBETH S,



8.2.3. Master Channel

The managed parameters associated with a Master
Channel shall be specified in the form of Table 8-2.

[Note] The template of the table is Table 5-2 in [A2]

JERG-2-400-TP103

Master Channel |ZB89 % managed parameters [&.
Table 8-2 DX TED S &,

] CORIX, [A2]Table 52 ZF > FL— k&
L=+DThH5,

Table 8-2: Managed Parameters for a Master Channel
— D@ Master Channel @ Managed Parameters

Managed Parameter Name

Allowed Values

Maximum Transfer Frame Length (octets)

The value specified in the Physical Channels (see Section 3.2.2.2

in this document)

Spacecrafi ID The value specified in the Physical Channels (see Section 3.2.2.2
in this document)
Valid VCIDs 0 or 0,1 (see Section 3.2.2.3 in this document) (*1)

VC Multiplexing Scheme (*2)

NA (see Section 3.2.2.3 in this document)

NOTE — The value of the Transfer Frame Version Number is the same for all Transfer Frames on a Physical Channel.

(*1) Name and brief description of the Virtual
Channel for each value of the VCID shall be
provided.

(*2) Tabulated in [A2] although the parameter is not a part of the

protocol.
8.2.4. Virtual Channel

The managed parameters associated with a Virtual
Channel shall be specified in the form of Table 8-3.

[Note] The template of the table is Table 5-3 in [A2]

According to the specification about the Virtual
in Section 3.2.2.3 of this
document, the parameters of any Virtual Channel in

Channel specified
a project have an identical set of values (except for
the identifier of itself, VCID) regardless of its
VCID.
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(*1) VCID M &{EIZxt LT, Virtual Channel M4
ATEBEGHRALRT L,

(*2) 7B baJVIZET BT A—F TIEELA [A2] 218
gHshtTtwa,

Virtual Channel [ZB9 % managed parameters [&.
Table 8-3 DK TEH S Z &,

[E] CORIE. [A2]Table 53 #F T L— k&
L,T:’E;O)'Csﬁéo

ARED 3223 BEBTEMDT= Virtual Channel DIEHE

I2& Y. 5 project DETD Virtual Channel M

IS A—=FIE, VCID BEIZ& 5T . F—DEDH
(BEDHANFTHD VCID k<) ZHD,
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Table 8-3: Managed Parameters for a Virtual Channel
—-2® Virtual Channel @ Manaed Parameters

CLCW Reporting Rate

Real number, in units of per second

Presence of Segment Header

Valid MAP IDs (if Segment Header is present)

Value of the Repetitions parameter to the Coding

Sublayer for transfer of service data on the Type-A
Service (*4)

(*1) Segment Header is present if the MAP Packet
Service is employed, and is absent if the VC Packet
Service is employed. The values of all the ‘Presence
of Segment Header’ shall be the same for all
Physical Channels (see Section 3.2.2.3 in this
document).

(*2) Name and brief description of the MAP
Channel for each value of the MAP ID are provided.

(*3) Tabulated in [A2] although the parameter is not a part of the

protocol.

(*4) The name of the managed parameter is
modified from that in [A5]. The original name is
given in Table 8-17 in this document.

Present, Absent (*1)

Set of integers (from 0 to 63) (*2)
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Integer (*5)

(*1) Segment Header [&. MAP Packet Service % {#
SIBEIEFEAE L. VC Packet Service ZESHE
IETFEE L ALY, ‘Presence of Segment Header’ M
fElX. £T® Physical Channels TRILTHBD
L, (REM3223EER)

(*2) MAP 1D D ZBEIZXE L T MAP Channel D4
AIEEBEAHRALRT,

(*3) 7R FaVIZBET B85 A =2 TIEAEWLAD [A2] (218
BT,

(*4) Managed parameter D& RTIE, [A5] DL DH
LIEEINTWS, A1) OFILDARIEL. A&
@ Table 8-17 IZRY,



(*5) If the maximum value is 1, the repeated
transmissions is not performed.

8.2.5. MAP Channel

The managed parameters associated with a MAP
Channel shall be specified in the form of Table 8-4.

[Note] The template of the table is Table 5-4 in [A2]

According to the specification about the Virtual
Channel in Section 3.2.2.3 of this
document, the parameters of any MAP Channel that

specified

has the same value of MAP ID have an identical set
of values regardless of its VCID.
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(*5) mKIEAS | DIHE. B#YIRLEERZXTHN

AR

MAP Channel [ZB§9 % managed parameters [&.
Table 8-4 DX TEDHSH &,

[E] CORIE. [A2]Table5-4 T TL— k&
LT:-'E;(D'C‘“Eéo

AED 3223 BETEDT- Virtual Channel DEHE
I2&Y. B—DED MAPID #F D& TH MAP
Channel M/8T A —4 &, VCIDEIZ& 5T . [
—DEDHERFD,

Table 8-4: Managed Parameters for a MAP Channel
—->® MAP Channel ¢) Managed Parameters

Maximum Frame Data Unit Length (octets)
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Integer (up to L minus 7) (see Section 3.2.2.6 in this
document)



8.2.6. Packet Transfer

The managed parameters associated with Packet
Transfer shall be specified in the form of Table 8-5.

[Note] The template of the table is Table 5-5 in [A2]
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Packet Transfer [ZB89 % managed parameters [&.
Table 8-5 DX TEDH D &,

[E] CORIX. [A2]Table 5-5FF > FTL— k&
L=tDThHh5,

Table 8-5 Managed Parameters for Packet Transfer
Packet Transfer @ Managed Parameters

Managed Parameter Name

Allowed Values

Valid PVNs

1: Space Packet (see Section 3.2.2.6 in this document)

Maximum Packet Length (octets)

Integer (L minus 8 if the Segment Header is present,
or L minus 7 otherwise) (see Section 3.2.2.6 in this
document) (*1)

Whether incomplete Packets are delivered to the user at the

receiving end (*2)

Not delivered (see Section 3.3.2 in this document)

(*1) This value is the same as the ‘Maximum Packet
Length (Telecommand)’ in Table 6-8 in [R1].

(*2) The name of the managed parameter is modified from that in

[A2]. The original name is given in Table 8-17 in this document.

8.2.7. CLCW

The meaning of each bit of the CLCW-5bit is
specified in Table 8-6.

(*1) [R1] Table 6-8 @ ‘Maximum Packet Length
(Telecommand)” &R CETH S,

(*2) Managed parameter D& FIIE, [A2] DELEDMSEESH
TWo, 7 OFILOBRE. FED Table 8-17 IZ7RY

CLCW-5bit D& E v FOEBK(X. Table 8-6 TE
H5d,

Table 8-6: Meaning of Bits of the CLCW-5bit
CLCW-5bit ® ¥y D&

Bit

Meaning

1* Bit of the Status field (Bit 3 of CLCW)

(any description)

2" Bit of the Status field (Bit 4 of CLCW)

(any description)

3 Bit of the Status field (Bit 5 of CLCW)

(any description)

No RF Available Flag (Bit 16 of CLCW)

(any description)

No Bit Lock Flag (Bit 17 of CLCW)

(any description)
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8.3.

8.3.1. General / —#&

The values of the managed parameters of the
(COP-1)
[A3] are specified with a set of tables in this section.

Communications Operation Procedure-1

8.3.2. FOP-1

The managed parameters associated with a FOP-1
shall be specified in the form of Table 8-7.

[Note] The template of the table is Table 7-1 in [A3].
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COMMUNICATIONS OPERATION PROCEDURE-1

Communications Operation Procedure-1 (COP-1)
[A3] @ managed parameters D{EIL, RIBED—&E
DRIZEYED D,

FOP-1 [ZB89 % managed parameters [&. Table 8-7
DHERXTEDSZ &,

[E] CORIE. [A3]Table 7-1 2F T L— k&
L/T::EJO)-G&%O

Table 8-7: Managed Parameters for a FOP-1
— 2@ FOP-1 () Managed Parameters

Managed Parameter Name

Allowed Values

T1 Initial

Integer

Transmission_Limit

Integer

FOP_Sliding Window Width

1,2, ...0or 255 (*1)

Timeout Type

1 (see Section 4.3 in this document)

(*1) See Section 3.1.3.1.2 (4) in [R9] for
optimization of FOP_Sliding Window Width.

8.3.3. FARM-1

The managed parameters associated with a FARM-1
shall be specified in the form of Table 8-8.

[Note] The template of the table is Table 7-2 in [A3].

(*1) FOP Sliding Window Width @ & & 1t (&
[R9]3.1.3.1.2 (4) IBEX SR,

FARM-1 IZB89 % managed parameters [&. Table
8-8 DA TENSDC &,

[E] CORIE. [A3]Table 72 #F T L— k&
L,T::E;O)'Gﬁ)%o

Table 8-8: Managed Parameters for a FARM-1
—-20 FARM-1 ) Managed Parameters

Managed Parameter Name

Allowed Values

FARM Sliding Window_Width (W)

254 (see Section 4.3 in this document)

FARM Positive Window Width (PW)

(Shall be equal to W/2)

FARM Negative_Window_Width (NW)

(Shall be equal to W/2)

CLCW reporting period (seconds)

The value specified in the Virtual Channels
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8.3.4. Usage of the COP-1

Table 8-9 lists information related to the usage of the
COP-1 specified in Section 4.2 of this document.
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Table 8-9 2. KED 42 IBTEHT= COP-1 DfFE
WAHIZEY 1EHRETT

Table 8-9: Table for Specifying the Usage of the COP-1
COP-1 DFEVWF ZED DF

Managed Parameter Name

Allowed Values

Period during which COP-1 is applicable

Throughout the Mission Phase / Others (definition,
purpose)
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8.4.

The values of the managed parameters of the TC
Synchronization and Channel Coding (TC SCC)
[A4] shall be specified in the form of Table 8-10.

[Note] The template of the table is Tables 7-1, 7-2,
7-3,7-4, and 7-5 in [A4].
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TC SYNCHRONIZATION AND CHANNEL CODING

TC Synchronization and Channel Coding (TC SCC)
[A4] @ managed parameters MD{E[L, Table 8-10
DX TEDDC &,

] SDORIL.[A4] Tables 7-1,7-2,7-3, 7-4, RV
15&%ToTL—hELIZZDTH D,

Table 8-10: Managed Parameters for TC SCC
TC SCC 0 Managed Parameters

Managed Parameter Name

Allowed Values

BCH Coding: Decoding Mode

Error-Correcting (SEC: Single Error Correction) or
Error-Detecting (TED: Triple Error Detection) (see
Section 5.2.4 in this document)

CLTU: Maximum CLTU Length (octets)

‘Maximum Length of Data Unit Given to the Coding
Sublayer’ specified in the Physical Channel

CLTU: Allowed Number of Errors in Start Sequence

0 or 1 (see Section 5.2.4 in this document)

Randomizer: Randomizer

Used (see Section 5.2.1 in this document)

Repeated Transmissions: Maximum value for the Repetitions

parameter

‘Value for the Repetitions parameter to the Coding Sublayer for
transfer of service data on the Type-A Service’ specified in the

Virtual Channels (see Section3.3.2 in this document)

PLOPs: Physical Layer Operations Procedure

PLOP-2 (see Section 5.2.5 in this document)

NOTE — If the maximum value is 1, the repeated transmissions option is not available.
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8.5. AOS SPACE DATA LINK PROTOCOL

8.5.1. General/ —#&

The values of the managed parameters of the AOS
Space Data Link Protocol (AOS SDLP) [A5] are
specified with a set of tables in this section.

8.5.2.  Physical Channels

The managed parameters associated with a Physical
Channels shall be specified in the form of Table
8-11.

[Note] The template of the table is Table 5-1 in [AS]
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AOS Space Data Link Protocol (AOS SDLP) [A5]
@ managed parameters D{E(L, RKIED—ENDFK
[CEUEDD,

Physical Channels [ZB§9 % managed parameters
(X, Table 8-11 DX TEDH D &,

[E] CORIE. [A5]Table 5-1 #F T L— k&
L,T::E;O)'Gﬁ)éo

Table 8-11: Managed Parameters for a Physical Channel
—-D® Physical Channel () Managed Parameters

Managed Parameter Name

Allowed Values

Physical Channel Name

Character String

Transfer Frame Length (octets)

Integer (*1)

Transfer Frame Version Number

2

Valid Spacecraft ID (*2)

Integer (see Section 6.2.2.1 in this document)

MC Multiplexing Scheme (*3)

NA (see Section 6.2.2.1 in this document)

Presence of Frame Header Error Control

Absent (see Section 6.2.2.2 in this document)

Presence of Insert Zone

Absent (see Section 6.2.1 in this document)

Insert Zone Length (octets)

NA (see Section 6.2.1 in this document)

Presence of Frame Error Control

Absent (see Section 6.2.1 in this document)

(*1) The value specified in the TM SCC (see Table
8-16).

(*2) The name of the managed parameter is
modified from that in [AS5]. The original name is
given in Table 8-17 in this document.

(*3) Tabulated in [A2] although the parameter is not a part of the

protocol.
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(*1) TM SCC [ZTTRE & T={E (Table 8-16 BH) ,

(*2) Managed parameter D & HI &, [AS] DEHDH
LEESNTWD, AU DFILDARIX. XE
® Table 8-17 [Z5R T

(*3) 70 LaJVITET B85 A =2 TIEELA [A2] 1218
#HIhTWb,
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8.5.3. Master Channels

The managed parameters associated with a Master Master Channels [ZB89" % managed parameters [,
Channels shall be specified in the form of Table Table 8-12 DX TEDH D &
8-12.

[Note] The template of the table is Table 5-2 in [A5]. [E] CORIE, [A5]Table 52 #F > TL— k&
LE=3DTH5S,

Table 8-12: Managed Parameters for a Master Channel
— DM Master Channel ) Managed Parameters

Valid VCIDs Selectable Set of Integers (from 0 to 62) (in addition
to VCID 63) (*1)
VC Multiplexing Scheme (*2) Mission Specific

(*1) Name and brief description of the Virtual (*1) VCID M EAEIZ® LT, Virtual Channel D%
Channel for each value of the VCID are provided. ATEBEGHRAL R,

(*2) Tabulated in [A2] although the parameter is not (*2) 7R F3NLITBET BT A =R TEGELD
a part of the protocol. [A2] IZHBE S TLVS,
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8.54. Virtual Channels

The managed parameters associated with a Virtual Virtual Channels 289" % managed parameters [&.
Channels shall be specified in the form of Table Table 8-13 DX TEH S &,
8-13.

[Note] The template of the table is Table 5-3 in [A5]. [E] CORIE, [A5]Table 53 #F > FTL— k&
LI-tDTHD,

Table 8-13: Managed Parameters for a Virtual Channel
—-2® Virtual Channel ) Managed Parameters

VCID 0,1, ...,62 (63 reserved)

Data Field Content M PDU, VCA SDU (option), Idle Data (see Section
6.2.1 in this document)

Presence of VC OCF Present, Absent




8.5.5. Packet Transfer

The managed parameters associated with Packet
Transfer shall be specified in the form of Table 8-14.

[Note] The template of the table is Table 5-4 in [AS].
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Packet Transfer IZB8 9~ % managed parameters (&
Table 8-14 DX TEDH D &,

[E] CORIE, [A5]Table 54 #F T L— k&
L/T::E)o)-csﬁéo

Table 8-14: Managed Parameters for Packet Transfer
Packet Transfer () Managed Parameters

Managed Parameter Name

Allowed Values

Valid PVNs

1: Space Packet (see Section 6.1 in this document)

Maximum Packet Length (octets)

Integer (*1)

Whether incomplete Packets are delivered to the
user at the receiving end (*2)

Delivered, Not delivered (*3)

(*1) This value is the same as the ‘Maximum Packet
Length (Telemetry)’ in Table 6-8 in [R1].

(*2) The name of the managed parameter is
modified from that in [AS5]. The original name is
given in Table 8-17 in this document.

(*3) Precise specification is described in the cases
where the value is “Delivered”.

8.5.6.

Table 8-15 lists information related to the specific

usage of the AOS SLDP specified in Chapter 6 of

this document.

(*1) [R1] Table 6-8 @ ‘Maximum Packet Length
(Telemetry)’ ERLCETH S,

(*2) Managed parameter DA FIE. [A5S] DHDH
LIEIEENTWS, ) OFILDEAFIE. A&
@ Table 8-17 2R T,

(*3) fEAY “Delivered” DIFEIZIX. BF AL
%Y.

Specific Usage of the AOS SLDP // AOS SLDP DEHEME LS

Table 8-15 12, RNED 6 ETEDH = AOS SLDP
DEFFEFEWAHICET H1BEHRETT

Table 8-15: Table for Specifying the Specific Usage of the AOS SLDP
A 72 AOS SLDP DEWSF Z B 53

Managed Parameter Name

Allowed Values

Replay Flag.

Not apply (recommended) / Apply (see Section
6.2.2.4 in this document)
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8.6.

The values of the managed parameters of the TM
Synchronization and Channel Coding (TM SCC)
[A6] shall be specified in the form of Table 8-16.

[Note] The template of the table is Tables 11-1, 11-2,
11-3, 11-4, 11-5, and 11-6 in [A6].
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TM SYNCHRONIZATION AND CHANNEL CODING

TM Synchronization and Channel Coding (TM
SCC) [A6] @D managed parameters MDfEIL, Table
8-16 DX TEDH D &.

[E] TDRIE. [A6] Tables 11-1, 11-2, 11-3, 11-4,
11-5, R 11-6 27> TL—hrELF=E2DTH
5,

Table 8-16: Managed Parameters for TM SCC
TM SCC () Managed Parameters

Managed Parameter Name

Allowed Values

Selected Options: Randomizer

Present (see Section 7.2.4 in this document)

Selected Options: Coding Method

Concatenated Coding (Reed-Solomon &
Convolutional), Turbo (see Section 7.2.1 in this
document)

Convolutional Coding: Code rate (r)

1/2 (see Section 7.2.6 in this document)

Reed-Solomon Coding: Error Correction Capability (E, symbols)

16 (see Section 7.2.3 in this document)

Reed-Solomon Coding: Interleaving Depth (I)

1,2,3,4,5 (see Section 7.2.3 in this document)

Reed-Solomon Coding: Virtual Fill Length (Q,
symbols)

Integer (*1)

Turbo Coding: Nominal Code Rate (1)

1/2,1/3, 1/4, 1/6 (see Section 7.3.1 in this document)

Turbo Coding: Information Block Length (k, bits)

1784, 3568, 7136, 8920 (see Section 7.3.1 in this
document)

LDPC Coding: Code Rate (r)

NA (see Section 7.2.1 in this document)

LDPC Coding: Information Block Length (k, bits)

NA (see Section 7.2.1 in this document)

Frame Synchronization: Transfer Frame Length (bits)

Integer (*2)

Frame Synchronization: ASM Length (bits)

32, 64, 96, 128, 192 (see Section 8.2 in [A6])

(*1) The value specified in Section 7.2.3 of this
document depending on the value of the Interleaving
Depth.

(*2) ‘Transfer Frame Length’ is determined in the
way specified in Table 7-1 and Table 7-2 in this
document if the Concatenated Coding and Turbo
Coding is used, respectively.
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(*1) Interleaving Depth DEIZHKE L. XED 7.2.3
IEMNEDT-fE,

(*2) ‘Transfer Frame Length’ I&. Concatenated
Coding B U Turbo Coding ZAAWLNSHE. ThT
N, KED Table 7-1 U Table 7-2 [LEH DA
[T&YRD D,



8.7.

In this document, the names of the managed
parameters defined in the applicable documents are
adopted in principle. In some cases, names different
from those in the applicable documents are defined
in this document for the sake of, for example,
clarification). Such exceptions (i.e. replacement of

NAMES OF MANAGED PARAMETERS

JERG-2-400-TP103

AETHEK. RAlE LT, EAXENEEZLE:
managed parameters DA BT ZRAT 5, HBEIT&K
Y., BEROBPEILED-H. BRAXELIIEL
LEHMERETERTDENHD. TD&LOH
st (DFY. BRTOEEHZ) %. Table 8-17
TEEY bo

names) are defined in Table 8-17.

Table 8-17: Replacement of Managed Parameters’ Names
Managed Parameters ZDEZ# X

Name in this document Name in [A2] [A4] [AS] [A6] Purpose

Valid Spacecraft ID Valid Spacecraft IDs (*1)
Value of the Repetitions parameter to the | Value for the Repetitions parameter to the (*2)
Coding Sublayer for transfer of service data | Coding Sublayer when transferring frames
on the Type-A Service carrying service data on the Type-A

Service
Value of the Repetitions parameter to the | Value for the Repetitions parameter to the | (*2)
Coding Sublayer for transfer of COP control | Coding Sublayer when transferring frames
commands carrying COP control commands
Whether incomplete Packets are delivered Whether incomplete Packets are required (*2)
to the user at the receiving end to be delivered to the user at the receiving

end

(*1) Never be plural in the restriction introduced by this document

(*2) Clarification of the specification
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APPENDIX A. ACRONYMS /I B&E&

This chapter lists the acronyms used in this AETIEH, REVLAWVWIRE—EZETRT,
document.

AOS Advanced Orbiting System

APID Application Process Identifier

ASM Attached Sync Marker

BCH Bose-Chaudhuri-Hocquenghem

CLCW Communications Link Control Word

CLTU Communications Link Transmission Unit
Ccop Communications Operation Procedure
FARM Frame Acceptance and Reporting Mechanism
FOP Frame Operation Procedure

LDPC Low Density Parity Check

MAP Multiplexer Access Point

M _PDU Multiplexing Protocol Data Unit

PLOP Physical Layer Operations Procedure

SCC Synchronization and Channel Coding
SCDHA Standard of Communications and Data-Handling Architecture
SCID Spacecraft Identifier

SDLP Space Data Link Protocol

SEC Single Error Correction

SPP Space Packet Protocol

TC Telecommand

TED Triple Error Detection

™ Telemetry

VCA_SDU Virtual Channel Access Service Data Unit
VCID Virtual Channel Identifier

VC_OCF Virtual Channel Operational Control Field
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APPENDIX B. EXAMPLE OF OPTIONS USED FOR A PROJECT
PROJECT AREWRA T 3 > D

B.1. GENERAL/ —f%

This chapter gives an example of specifying the
properties of the space data link protocols used in a
project with a sample spacecraft. This chapter is not
a part of the specification given in this document.

In the tables, all of the managed parameters listed in
the applicable documents are listed with the same
name and in the same order as in the applicable
documents except for the replacements of the names
listed in Table 8-17 in SCDHA3.

In the tables in this chapter, a TC Transfer Frame
and a AOS Transfer Frame are both referred to
simply as a Transfer Frame and a content of a
Transfer Frame Data field is referred to as a Data

AREF, YOTILOBBEERAL. H5 project B
FA V5 space data link protocols @ $% 14 % %€ 8 % 51
N9, AEF, KENRTHFKO—EBTIEA
LY,

ARICE, BRAXECIHZEILEZEZ2TO
managed parameters &, SCDHA3 Table 8-17 [Z7R
TRADEESH|ZAZRE,. BAXELRALA
#l - A CIEFTTRY,

AKEMDRTIL., TC Transfer Frame & AOS
Transfer Frame Z{A]fL ¥ B[Z Transfer Frame & #R
L . Transfer Frame Data 7 4 —JL KO & % Data
Field Content & #d %,

Field Content.

Note that some of the values of the parameters are
fixed or redundant with another parameter due to
some restriction set by this architecture. They are
shown with a small italic font in shaded cells and are
out of the scope for each project to determine.
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THEY. & project BIELGREHFICEENT
Ly,



B.2. TC SPACE DATA LINK PROTOCOL

B.2.1. General / —f§

The values of the managed parameters of the TC
Space Data Link Protocol (TC SDLP) [A2] are
specified with a set of tables in this section.
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TC Space Data Link Protocol (TC SDLP) [A2] D
managed parameters D{EZARIBD—ENDKIZ X
YEDHD,



B.2.2. Physical Channels

The managed parameters associated with Physical
Channels shall have the values listed in Table B-1.

[Note] The template of the table is Table 5-1 in [A2].
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Physical Channels IZB§9 % managed parameters
(X, Table B-1 IZRYEZFHFDO &,

[E] CORIE, [A2] Table 5-1 #F T L— k&
L/T::EJO)-G&%O

Table B-1: Managed Parameters for Physical Channels

Physical Channels () Managed Parameters

(a) Physical Channel (S-band)

Managed Parameter Name Allowed Values
Physical Channel Name S-band
Maximum Transfer Frame Length (octets): L 889
Transfer Frame Version Number 1

Valid Spacecraft ID (*1)

107: SAMPLE-A (*2)

MC Multiplexing Scheme (*3)

NA (see Section 3.2.2.2 in SCDHA3)

Presence of Frame Error Control

Present (see Section 3.2.2.5 in SCDHA3)

Maximum Number of Transfer Frames Given to the Coding

Sublayer as a Single Data Unit

1 (see Section 5.2.3 in SCDHA3)

Sublayer

Maximum Length of Data Unit Given to the Coding | 1026 (*4) (octets)
Sublayer
Maximum Bit Rate Accepted by the Coding 32768bps

Maximum value for the Repetitions parameter to the Coding

Sublayer

‘Value of the Repetitions parameter to the Coding Sublayer for
transfer of service data on the Type-A Service’ specified in the

Virtual Channels (see Section 3.3.2 in SCDHA3)

(*1) The name of the managed parameter is

modified from that in [A2]. The original name is
given in Table 8-17 in SCDHA3.

(*2) The value of the Spacecraft ID is the same for
all the Physical Channels.

(*3) Tabulated in [A2] although the parameter is not a part of the

protocol.

(*4) The value ceil(L/7) X8 is a result of the BCH
Coding and 10 is a summed octet length of the Start
Sequence and the Trail Sequence [A4].
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(*1) Managed parameter DA RTIE. [A2] DEHLDH
LEESNTWE, Y DFILOATRIE.
SCDHA3 Table 8-17 IZ7R 9

(*2) Spacecraft ID MDEIX. £ T® Physical
Channels TRILT#®» %,

(*3) 7B L3 NIZET B85 A—F TIHBEVLH
BEIhTL3,

[A2] IZ

(*4) ceil(L/7) % 8 MYEIE BCH Coding DFERTH
. 101 Start Sequence & Trail Sequence [A4] D
octet RDBETH S,
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B.2.3. Master Channels

The managed parameters associated with Master Master Channels [ZB89" % managed parameters [

Channels shall have the values listed in Table B-2. Table B-2 ICRIEEZH D &,

[Note] The template of the table is Table 5-2 in [A2]. ] CORIE. [A2]Table 52 #T > TL— k&
l./ T: "EJ 0) < E 6 o

Table B-2: Managed Parameters for Master Channels
Master Channels () Managed Parameters

(a) Master Channel in S-band

Valid VCIDs 0: Telecommand Decoder-A
1: Telecommand Decoder-B (*1)

(*1) Name and brief description of the Virtual (*1) VCID M EAEIZxt LT, Virtual Channel D%
Channel for each value of the VCID are provided. A& BBEAGHBALRY,

(*2) Tabulated in [A2] although the parameter is not a part of the (*2) 7R FILITET BT A—F TGV [A2] 1218
protocol. HIhTWb,
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B.2.4. Virtual Channels

The managed parameters associated with Virtual
Channels shall have the values listed in Table B-3.

[Note] The template of the table is Table 5-3 in [A2]

According to the specification about the Virtual
Channel specified in Section 3.2.2.3 of SCDHA3,
the parameters of any Virtual Channel in a project
have an identical set of values (except for the
identifier of itself, VCID) regardless of its VCID.

JERG-2-400-TP103

Virtual Channels [ZB§9 % managed parameters &,
Table B-3 [CRYfEZHDZ &,

[E] CORIE, [A2]Table 53 FF o TL— k&
L/T::EJ@—G&éo

SCDHA3 3.2.2.3 I TEMT= Virtual Channel Dt
BRICEKY. 5 project DET® Virtual Channel
DINTA—R[E, VCID fEIZ& 5T A—DED
#H (BE0HENFTHS VCID 2/ <) £,

Table B-3: Managed Parameters for Virtual Channels
Virtual Channels () Managed Parameters

(a) Virtual Channels (VCID=0, 1 in S-band)

CLCW Reporting Rate

Once per 62.5msec

Presence of Segment Header

Valid MAP IDs (if Segment Header is present)

Value of the Repetitions parameter to the Coding

Sublayer for transfer of service data on the Type-A
Service (*4)

Present (*1)

0: Decoded by Data Handling Unit
1: Decoded by Telemetry Command IF Unit (*2)




(*1) Segment Header is present if the MAP Packet
Service is employed, and is absent if the VC Packet
Service is employed. The values of all the ‘Presence
of Segment Header’ shall be the same for all
Section 3.2.2.3 in

Physical Channels

SCDHA3).

(see

(*2) Name and brief description of the MAP
Channel for each value of the MAP ID are provided.

(*3) Tabulated in [A2] although the parameter is not a part of the

protocol.

(*4) The name of the managed parameter is
modified from that in [AS5]. The original name is
given in Table 8-17 in SCDHA3.

(*S) If the maximum value is 1, the repeated
transmissions is not performed.

B.2.5. MAP Channels

The managed parameters associated with MAP
Channels shall have the values listed in Table B-4.

[Note] The template of the table is Table 5-4 in [A2].

According to the specification about the Virtual
Channel specified in Section 3.2.2.3 of SCDHA3,
the parameters of any MAP Channel that has the
same value of MAP ID have an identical set of
values regardless of its VCID.
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(*1) Segment Header [&. MAP Packet Service Z{#

SIHFEIFFEFE L. VC Packet Service ZF S 5&

IETETE L 72 LY, ‘Presence of Segment Header” D {E

£, £T® Physical Channels TERIL THD &,
(SCDHA3 3.2.2.3 IHSH)

(*2) MAP ID D ZBEIZXE L T, MAP Channel D4
ATEBEGHRAL R,

(*3) 7B baJVITET BT A—F TIEELA [A2] 218
gHshtTtwa,

(*4) Managed parameter DA RTIL. [AS] DEHLDH
LEESNTWE, Y DFHILOATRIE.
SCDHA3 Table 8-17 IZR 9

(*5) RKIEA | DIHE. BYRLEEZXTHN
AR

MAP Channels [ZB§9 % managed parameters [&.
Table B-4 [CRIEZRFDZ &,

[E] CORIX, [A2]Table 54 ZF o FTL— k&
L=tDTh5,

SCDHA3 3.2.23 IBTE®HT= Virtual Channel Dt
BRIZCEY., RI—DED MAP ID #H2£TO
MAP Channels /85 A —A X, VCIDEIZEL 5
Y. A—DECHERFD,



JERG-2-400-TP103

Table B-4: Managed Parameters for MAP Channels
MAP Channels () Managed Parameters

(a) MAP Channels (MAPID=0, VCID=0, 1 in S-band)

Maximum Frame Data Unit Length (octets)

0: Decoded by Data Handling Unit

(b) MAP Channels (MAPID=1, VCID=0, 1 in S-band)
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B.2.6. Packet Transfer

The managed parameters associated with Packet
Transfer shall have the values listed in Table B-5.

[Note] The template of the table is Table 5-5 in [A2].
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Packet Transfer [ZB89 % managed parameters [&.
Table B-5 [CTRIEZRFDZ &,

[E] CORIX, [A2]Table 5-5FF > FTL— k&
L=tDTh5,

Table B-5: Managed Parameters for Packet Transfer
Packet Transfer @) Managed Parameters

(a) Packet Transfer in S-band

Managed Parameter Name

Allowed Values

Valid PVNs

1: Space Packet (see Section 3.2.2.6 in SCDHA3)

Maximum Packet Length (octets)

881 (*1)

Whether incomplete Packets are delivered to the user at the

receiving end (*2)

Not delivered (see Section 3.3.2 in SCDHA3)

(*1) This value is the same as the ‘Maximum Packet
Length (Telecommand)’ in Table B-8 in [R1].

(*2) The name of the managed parameter is modified from that in

[A2]. The original name is given in Table 8-17 in SCDHA3.
B.2.7. CLCW

The meaning of each bit of the CLCW-5bit is
specified in Table B-6.

(*1) [R1] Table B-8 @ ‘Maximum Packet Length
(Telecommand)’ &R CIET#H 5,

(*2) Managed parameter DB RTIEL, [A2] DEDHISIEESH
TWd, AU PFILDETIIEL. SCDHA3 Table 8-17 IZ7RY

CLCW-5bit D& E v FOEBKIX. Table B-6 TE
H5d,

Table B-6: Meaning of Bits of the CLCW-5bit
CLCW-5bit @ E v FERR

Bit

Meaning

1st Bit of the Status field (Bit 3 of CLCW)

Selected Telecommand Receiver (0: A, 1: B)

2nd Bit of the Status field (Bit 4 of CLCW)

Carrier Lock Status of Telecommand Receiver A
(0: Lock off, 1: Lock on)

3rd Bit of the Status field (Bit 5 of CLCW)

Carrier Lock Status of Telecommand Receiver B
(0: Lock off, 1: Lock on)

No RF Available Flag (Bit 16 of CLCW) 0

No Bit Lock Flag (Bit 17 of CLCW) 0
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B.3.

B.3.1.  General / —#i&

The values of the managed parameters of the
(COP-1)
[A3] are specified with a set of tables in this section.

Communications Operation Procedure-1

B.3.2. FOP-1

The managed parameters associated with a FOP-1
shall have the values listed in Table B-7.

[Note] The template of the table is Table 7-1 in [A3].
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COMMUNICATIONS OPERATION PROCEDURE-1

Communications Operation Procedure-1 (COP-1)
[A3] O managed parameters DIBEIL, ARIED—&E
DRIZEYED D,

FOP-1 IZB89 % managed parameters [&. Table B-7
[CRIEZHDOE,

[¥] CORIE. [A3]Table 7-1 #F T L— k&
L,T:’E;O)'Gﬁ)%o

Table B-7: Managed Parameters for a FOP-1
—- 2@ FOP-1 () Managed Parameters

Managed Parameter Name Allowed Values
T1 Initial 8
Transmission Limit 3
FOP_Sliding Window_ Width 64 (*1)

Timeout Type

1 (see Section 4.3 in SCDHA3)

(*1) See Section 3.1.3.1.2 (4) in [R9] for
optimization of FOP_Sliding Window Width.
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B.3.3. FARM-1

The managed parameters associated with a FARM-1
shall have the values listed in Table B-8.

[Note] The template of the table is Table 7-2 in [A3].
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FARM-1 IZB89 % managed parameters [, Table
B8 [ZRYEZRHFD &,

[E] CORIE. [A3]Table 72 #F T L— k&
L/T::EJO)-G%%O

Table B-8: Managed Parameters for a FARM-1
—-20 FARM-1 ) Managed Parameters

Managed Parameter Name

Allowed Values

FARM Sliding Window_Width (W)

254 (see Section 4.3 in SCDHA3)

FARM Positive Window Width (PW)

(Shall be equal to W/2)

FARM Negative_Window_Width (NW)

(Shall be equal to W/2)

CLCW reporting period (seconds)

The value specified in the Virtual Channels

B.3.4. Usage of the COP-1

Table B-9 lists information related to the usage of

the COP-1 specified in Section 4.2 of SCDHA3.

Table B-9 [Z. SCDHA3 42 THTE®H = COP-1 D
FEWAICET 5ERETT,

Table B-9: Table for Specifying the Usage of the COP-1
COP-1 DEVWEZED DK

Managed Parameter Name

Allowed Values

Period during which COP-1 is applicable

Throughout the Mission Phase / Others (definition,
purpose)
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B.4. TC SYNCHRONIZATION AND CHANNEL CODING

The managed parameters of the TC Synchronization
and Channel Coding (TC SCC) [A4] shall have the
values listed in Table B-10.

[Note] The template of the table is Tables 7-1, 7-2,
7-3, 7-4, and 7-5 in [A4].

TC Synchronization and Channel Coding (TC SCC)
[A4] @ managed parameters [&, Table B-10 2R 9"

fExFo &,

[(¥] SDORIL, [A4] Tables 7-1, 7-2,7-3, 7-4, B
15%ToTL—hrELEIZDTH S,

Table B-10: Managed Parameters for TC SCC
TC SCC @) Managed Parameters

(a) Managed Parameters for TC SCC in S-band

BCH Coding: Decoding Mode

Error-Correcting (SEC: Single Error Correction) (see
Section 5.2.4 in SCDHA3)

CLTU: Maximum CLTU Length (octets)

1186

CLTU: Allowed Number of Errors in Start Sequence

1 (see Section 5.2.4 in SCDHA3)

NOTE - If the maximum value is 1, the repeated transmissions option is not available.
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B.5. AOS SPACE DATA LINK PROTOCOL

B.5.1. General / —f§&

The values of the managed parameters of the AOS
Space Data Link Protocol (AOS SDLP) [A5] are
specified with a set of tables in this section.

B.5.2. Physical Channels

The managed parameters associated with Physical
Channels shall have the values listed in Table B-11.

[Note] The template of the table is Table 5-1 in [AS].
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AOS Space Data Link Protocol (AOS SDLP) [A5]
@ managed parameters D{EIL, RIED—EDE
[CEYEDHD,

Physical Channels [ZB§9 % managed parameters
(X, Table B-11 [SRIEZRFD &,

[E] CORIX, [AS]Table 5-1 ZF > FTL— k&
L=tDTh5,

Table B-11: Managed Parameters for Physical Channels
Physical Channels ) Managed Parameters

(a) Physical Channel (S-band)

Managed Parameter Name Allowed Values
Physical Channel Name S-Band
Transfer Frame Length (octets) 1100 (*1)
Transfer Frame Version Number 2
Valid Spacecraft ID (*2) 94: SAMPLE-A

MC Multiplexing Scheme (*3)

NA (see Section 6.2.2.1 in SCDHA3)

Presence of Frame Header Error Control

Absent (see Section 6.2.2.2 in SCDHA3)

Presence of Insert Zone

Absent (see Section 6.2.1 in SCDHA3)

Insert Zone Length (octets)

NA (see Section 6.2.1 in SCDHA3)

Presence of Frame Error Control

Absent (see Section 6.2.1 in SCDHA3)

(*1) The value specified in the TM SCC (see Table
B-16).

(*2) The name of the managed parameter is
modified from that in [AS5]. The original name is
given in Table 8-17 in SCDHA3.

(*3) Tabulated in [A2] although the parameter is not a part of the

protocol.
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(*1) TM SCC IZTE S T={E (Table B-16 BH) ,

(*2) Managed parameter DA AL, [AS] DEHLDH
LEEEESNATWS, AU PFILDETREIIF.
SCDHA3 Table 8-17 23R,

(*3) 70 baJVICET B85 A =2 TIEELA [A2] 1218
#HIhTWb,
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B.5.3. Master Channels

The managed parameters associated with Master Master Channels [ZB89" % managed parameters [,

Channels shall have the values listed in Table B-12. Table B-12 ISR EEZH D &,

[Note] The template of the table is Table 5-2 in [AS]. (E] CORIL. [AS]Table 52 5T TL—k &
l./ T: "EJ 0) < E 6 o

Table B-12: Managed Parameters for Master Channels
Master Channels ¢) Managed Parameters

(a) Master Channel in S-band

Valid VCIDs 0: Real-time data

1: Playback data
(in addition to VCID 63) (*1)

VC Multiplexing Scheme (*2) Higher priority for smaller VCID

(*1) Name and brief description of the Virtual (*1) VCID M EAEIZ® LT, Virtual Channel D%
Channel for each value of the VCID are provided. ATEBEGHRAL R,

(*2) Tabulated in [A2] although the parameter is not (*2) 7O LANLITET BT A =2 TIEAELS
a part of the protocol. [A2] IZHBEEh TS,



B.5.4. Virtual Channels

The managed parameters associated with Virtual
Channels shall have the values listed in Table B-13.

[Note] The template of the table is Table 5-3 in [AS].
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Virtual Channels [ZB§9 % managed parameters &,
Table B-13 ISR EZRFD &,

[E] CORIE. [A5]Table 53 #F T L— k&
L/T::EJ@—Gﬁéo

Table B-13: Managed Parameters for Virtual Channels
Virtual Channels ) Managed Parameters

(a) Virtual Channel (VCID=0 in S-band)

VCID 0: Real-time data
Data Field Content M_PDU
Presence of VC OCF Present

(b) Virtual Channel (VCID=1 in S-band)

VCID 1: Playback data
Data Field Content M_PDU
Presence of VC OCF Absent

(¢) Virtual Channel (VCID=63 in S-band)

Presence of VC_OCF

Absent




B.5.5. Packet Transfer

The managed parameters associated with Packet
Transfer shall have the values listed in Table B-14.

[Note] The template of the table is Table 5-4 in [AS].
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Packet Transfer IZB89~ % managed parameters [&.
Table B-14 [ZRFEZFHFDZ &o

[E] CORIK. [A5]Table 54 2F T L— k&
L/T::EJO)-G%%O

Table B-14: Managed Parameters for Packet Transfer
Packet Transfer ¢) Managed Parameters

(a) Packet Transfer in S-band

Managed Parameter Name

Allowed Values

user at the receiving end (*2)

Valid PVNs 1: Space Packet (see Section 6.1 in SCDHA3)
Maximum Packet Length (octets) 1024 (*1)
Whether incomplete Packets are delivered to the Not delivered (*3)

(*1) This value is the same as the “‘Maximum Packet
Length (Telemetry)’ in Table B-8 in [R1].

(*2) The name of the managed parameter is
modified from that in [AS5]. The original name is
given in Table 8-17 in SCDHA3.

(*3) Precise specification is described in the cases
where the value is “Delivered”.

(*1) [R1] Table B-8 ® ‘Maximum Packet Length
(Telemetry)’ ERICETH 5,

(*2) Managed parameter DB FIE. [A5] DHDH
LBEBEEISNTWS, AU TFILDARIE.
SCDHA3 Table 8-17 2R T,

(*3) {EAY “Delivered” DIHE (X, BAE Lk
EiE7.

B.5.6. Specific Usage of the AOS SLDP // AOS SLDP DRHLFE LS

Table B-15 lists information related to the specific

usage of the AOS SLDP specified in Chapter 6 of

Table B-9 [Z. SCDHA3 6 ZETE®H 1= AOS SLDP
DEEFLEWNAICET SERETT .

SCDHAS3.
Table B-15: Table for Specifying the Specific Usage of the AOS SLDP
¥H 72 AOS SLDP DfEVWHF 2 ED 2K
Managed Parameter Name Allowed Values
Replay Flag. Not apply
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B.6. TM SYNCHRONIZATION AND CHANNEL CODING

The managed parameters of the TM Synchronization
and Channel Coding (TM SCC) [A6] shall have the
values listed in Table B-16.

[Note] The template of the table is Tables 11-1, 11-2,
11-3, 11-4, 11-5, and 11-6 in [A6].

TM Synchronization and Channel Coding (TM SCC)
[A6] @ managed parameters [&, Table B-16 [Z7R9
BEHDOI L,

[E] TDORIE. [A6] Tables 11-1, 11-2, 11-3, 11-4,
11-5, B 11-6 27 TL—hrELEEDTH
5,

Table B-16: Managed Parameters for TM SCC
TM SCC () Managed Parameters

(a) Managed Parameters for TM SCC in S-band

Managed Parameter Name

Allowed Values

Selected Options: Randomizer

Present (see Section 7.2.4 in SCDHA3)

Selected Options: Coding Method

Concatenated Coding (Reed-Solomon Coding &
Convolutional Coding)

Convolutional Coding: Code rate (r)

1/2 (see Section 7.2.6 in SCDHA3)

Reed-Solomon Coding: Error Correction Capability (E, symbols)

16 (see Section 7.2.3 in SCDHA3)

Reed-Solomon Coding: Interleaving Depth (I) 5
Reed-Solomon Coding: Virtual Fill Length (Q, 15 (*1)
symbols)

Turbo Coding: Nominal Code Rate (1) NA
Turbo Coding: Information Block Length (k, bits) NA

LDPC Coding: Code Rate (r)

NA (see Section 7.2.1 in SCDHA3)

LDPC Coding: Information Block Length (k, bits)

NA (see Section 7.2.1 in SCDHA3)

Frame Synchronization: Transfer Frame Length (bits)

8 X 1100 (*2)

Frame Synchronization: ASM Length (bits)

32bits (1ACFFC1Dh)

(*1) The value specified in Section 7.2.3 of
SCDHA3 depending on the value of the Interleaving
Depth.

(*2) ‘Transfer Frame Length’ is determined in the
way specified in Table 7-1 and Table 7-2 in
SCDHA3 if the Concatenated Coding and Turbo
Coding is used.
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(*1) Interleaving Depth M{EIZIH L. SCDHA3 @
723 ENEDHT-E.

(*2) ‘Transfer Frame Length’ [&. Concatenated
Coding B U Turbo Coding ZRAWLNSEE. TIhT
L. SCDHA3 ) Table 7-1 B U Table 7-2 IZEH B
AXKICTEYRD D,



Appendix C.
Tables C-1 and C-2 are comparison charts of this
document with the JAXA’s guidelines for

Telecommand Data Link Protocols [R9] and for
AOS Data Link Protocols [R10], respectively. We
note that some of the specifications in [R9] and
[R10] do not have corresponding descriptions in this
document because they are identical with those in
the applicable documents ([A2], [A3], [A4], [AS],
and [A6]).
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Compatibility With other standards // fthDIZHE L DFEE 1%

Tables C-1 RU C2 12, ZhEFh. AE L JAXA
DTLIAIVETF—421)> 97O ra)L [RI]
R A0S 7—2 Uo7 bkall [RI0] DA
A RFIAEDHBRETRT, BH. [RI] RV
[R10] DEHDEOMIE, BRAXE ([A2], [A3],
[A4],[AS], RV [A6]) ER—THB =, XE
IZ%E T B ERIRATFEIE LAY,

Table C-1: Comparison between This Document and [R9]

AERT [RI] DL

Item Section in [R9] Section in this doc. Comparison
Services 3.1.1.2 3.2.1 Identical
Spacecraft ID 3.1.2.2 3222 Restricted
Number of Virtual Channels 3.1.23.2 3223 Identical
Frame Error Control field 3.1.25.2 3225 Identical
Number of Packet per TC Transfer Frame 3.1.2.6.2 3.2.2.6 Identical
COP-1 3.1.3.1.2 3.2.3.1(4.3) Identical
CLCW 3.13.22 3232 Identical
Randomizer 3222 522 Identical
Multiple TC Transfer Frames 3232 523 Identical
BCH Coding 3242 5.2.4 Tolerant
PLOP 3252 525 Identical
Acquisition Sequence Length 3.2.6.2 5.2.6 Identical

Tolerant: Some of the design allowed in this
document is not recommended in [R9].

Restricted: Some of the design allowed in [R9] is
not recommended in this document.
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Tolerant: ZEMNFTRETD—ER%. [R9] [FESH
LY,

Restricted: [R9] D EF I RETD—8ZE. RNEFTLE
HIELY,



Table C-2: Comparison between This Document and [R10]
AER T [R10] OL#

JERG-2-400-TP103

Item Section in [R10] Section in this doc. Comparison
Services 3.1.1.2 6.2.1 Restricted
Spacecraft ID 3.1.2.1 6.2.2.1 Restricted
VCID 3.1.22.2 6.22.2,85.1,B.5.2 Restricted
VC Frame Count Cycle 3.1.23 6.2.2.3 Restricted
Replay Flag 3.1.24 6.2.2.4 Identical
Coding of the AOS Transfer Frame 3231 7.2.1 Tolerant
Interleaving Depth 32331 7.2.3 Restricted
Reed-Solomon Codeblock Length 32333 7.2.3 Restricted
Pseudo Randomizer 3234 7.2.4 Identical
Convolutional Coding 3.2.3.6 7.2.6 Identical

Tolerant: Some of the design allowed in this

document is not recommended in [R9].

Restricted: Some of the design allowed in [R9] is

not recommended in this document.
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A AN

Restricted: [R9] MEFTERETD—HZx. KEFE
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Appendix D.

D.1. GENERAL/ —f%

This chapter gives examples of inherited design.
This chapter is not a part of the specification given
in this architecture.

D.2. CLCW

Table D-1 tabulates the heritage of design of the
CLCW-5bit.

Heritage of Design //
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BEtDOANY) TA D

AE (Appendix D) [ . AN TA D &H B
2T, AEFE. AT7T—FTIVFrOEHO—
BT,

Table D-1 [Z CLCW-5bit MERETANY) T4 & HZE
ERR



Table D-1:
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Design Heritage of the CLCW-5bit
CLCW-5bit DFEFFO~Y T4 ¥

(a) “Full”

Bit

Meaning

1st Bit of the Status field (Bit 3 of CLCW)

Selected Telecommand Receiver (0: A, 1: B)

2nd Bit of the Status field (Bit 4 of CLCW)

Carrier Lock Status of Telecommand Receiver A
(0: Lock off, 1: Lock on)

3rd Bit of the Status field (Bit 5 of CLCW)

Carrier Lock Status of Telecommand Receiver B
(0: Lock off, 1: Lock on)

No RF Available Flag (Bit 16 of CLCW)

00b: Bit Lock Off, 01b: Bit Lock On 15.625bps, 10b: Bit

No Bit Lock Flag (Bit 17 of CLCW)

Lock On 125bps, 11b: Bit Lock On 1000bps

(b) “Half”

Bit

Meaning

1st Bit of the Status field (Bit 3 of CLCW)

Selected Telecommand Receiver (0: A, 1: B)

2nd Bit of the Status field (Bit 4 of CLCW)

Carrier Lock Status of Telecommand Receiver A
(0: Lock off, 1: Lock on)

3rd Bit of the Status field (Bit 5 of CLCW)

Carrier Lock Status of Telecommand Receiver B
(0: Lock off, 1: Lock on)

No RF Available Flag (Bit 16 of CLCW)

Reserve (0)

No Bit Lock Flag (Bit 17 of CLCW)

Reserve (0)

(c) “None”
Bit Meaning
1st Bit of the Status field (Bit 3 of CLCW) Reserve (0)
2nd Bit of the Status field (Bit 4 of CLCW) Reserve (0)
3rd Bit of the Status field (Bit 5 of CLCW) Reserve (0)
No RF Available Flag (Bit 16 of CLCW) Reserve (0)
No Bit Lock Flag (Bit 17 of CLCW) Reserve (0)
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