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1. INTRODUCTION// [Z L ®IZ

1.1. PURPOSE/ BH

This document is a part of the Standard of
Communications and Data-Handling Architecture
(SCDHA) [A1]. This part specifies a standard
framework for developing the specifications about
the end-to-end protocols used for communications

between End Nodes ([Al], physical elements that
generate and/or use data),

This part presents the restrictions on the range of the
parameters/options which are specified in the
CCSDS recommendations, and also introduces
some concepts beyond the 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 // &

This document specifies a framework for the end-to-
end protocols in terms of the interfaces among End
Nodes.

This document does not specify how these
requirements are implemented with hardware or
software.
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H 5 end-to-end protocols DA EEH Do
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1.3. APPLICABILITY / &H%

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.
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1.5.  STRUCTURE OF THIS DOCUMENT // XZ#Erk

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 method to use the Spacecraft
Monitor and Control Protocol (SMCP) [A2] in the
architecture.

Chapter 4 specifies the Application Data Unit
Protocol (ADU Protocol).

Chapter 5 specifies the method to use the Space
Packet Protocol [A3] in the architecture.

Chapter 6 presents the methods for specifying the
project-specific restriction of the options of the end-
to-end 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 end-to-
end protocols, using a sample project.

ARERFIRDBYEBRT B,

1E (RF) X, FE0EH. EERCERL
ZRDEHITAETHVWSIEEXE. EX.
BRUREEETT

2B, R7—XTIOFvEBHRT 5,

3B} AT7—F TV FvIZEIT S Spacecraft
Monitor and Control Protocol (SMCP) [A2] D1
WAZEDH D,

4 E (. Application Data Unit Protocol (ADU
Protocol) ZEMH 5,

SEX.AKRT7—FTIFvIZH I+ 5 Space Packet
Protocol [A3] DEWVWEEEDH B,

6 E (. end-to-end protocols DA T a D
project EEDHIKZED D FEEZIRTT 5,

Appendix A [, AETHWAREZTY .

Appendix B [&. ¥ > FILD project Z AL, end-
to-end protocols M/INT A —R/F T 3>
Project BB HBIRER DB ZRT
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1.6. DEFINITIONS AND NOTATIONS / BERUFRiLE

1.6.1.  Terms defined in the SCDHA Part 1 // SCDHA Part1 CEZSh S HE

This document adopts the following terms defined
in “Standard of Communications and Data-
Handling Architecture, Part 1: General (SCDHA1)”
[A1]:

End Node,

Ground Controller,

managed parameter,

Node,

Onboard Controller, and

Space science project (or simply, project).

AETIX. “Standard of Communications and Data-
Handling Architecture, Part 1: General (SCDHA1)”
[Al] CEESNDIROAEXEAT %,

End Node

Ground Controller
managed parameter
Node

Onboard Controller

Space science project (FE fz[ZHIZ, project)

1.6.2. Terms defined in the Functional Model of Spacecrafts
Functional Model of Spacecrafts CTEE SN 5

This document adopts the following terms defined
in the Functional Model of Spacecrafts (FMS) [R6]:
Attribute,
Functional Object, and

Memory Functional Object.

AZETIE. Functional Model of Spacecrafts (FMS)
[R6] TEZESNDIRDAZEEAT 5,
Attribute
Functional Object

Memory Functional Object
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1.6.3. Terms defined in the Spacecraft Monitor and Control Protocol

Spacecraft Monitor and Control Protocol T Sh 5 g

This document adopts the following terms defined
in the Spacecraft Monitor and Control Protocol

(SMCP) [A2]:
Acknowledgement Telemetry (ACK
Telemetry),

ACTION Telecommand Message,
: Parameters field,

Telecommand Message Identifier
(Telecommand Message ID),

Controller,

Functional Object Route Group,
Lower-Layer Protocol Dependent Scheme,
MEMORY DUMP Telecommand Message,

MEMORY DUMP Telemetry (Message),
: Data Length field,
: Dump Data field,

MEMORY LOAD Telecommand Message,
: Load Data field,

Message Header,
Message Time (field),
Monitor,

NOTIFICATION Telemetry (Message),
: ‘Attribute Values field and Parameters’ field,

Route,
Route Identifier (Route ID),

SET Telecommand Message,
. Attribute Values field,

SMCP Message,
SMCP Telecommand,
SMCP Telemetry,

Target,

ZAE TIlZ. Spacecraft Monitor and Control Protocol
(SMCP) [A2] TEEINDIRORAEEZRAT

60

Acknowledgement Telemetry (ACK
Telemetry)

ACTION Telecommand Message,
: Parameters field

Telecommand Message Identifier
(Telecommand Message ID)

Controller

Functional Object Route Group
Lower-Layer Protocol Dependent Scheme
MEMORY DUMP Telecommand Message

MEMORY DUMP Telemetry (Message),
: Data Length field
: Dump Data field

MEMORY LOAD Telecommand Message,
: Load Data field

Message Header
Message Time (field)
Monitor

NOTIFICATION Telemetry (Message),
. ‘Attribute Values field and Parameters’ field

Route
Route Identifier (Route ID)

SET Telecommand Message,
: Attribute Values field

SMCP Message
SMCP Telecommand
SMCP Telemetry

Target



Telecommand Message,
Telemetry Message,

Upper Functional Object Identifier (Upper
FOID),

Upper Functional Object and Route Identifier
(UFORID), and

VALUE Telemetry (Message),
: ‘Attribute Values and Attachment’ field.

JERG-2-400-TP102

Telecommand Message
Telemetry Message

Upper Functional Object Identifier (Upper
FOID)

Upper Functional Object and Route Identifier
(UFORID)

VALUE Telemetry (Message),
: “‘Attribute Values and Attachment’ field
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1.6.4.  Terms defined in the Space Packet Protocol / Space Packet Protocol CEZFHR N S5 FHE

This document adopts the following terms defined
in the Space Packet Protocol [A3]:

APID Qualifier,

Application Process Identifier (APID),

Idle Packet,

Logical Data Path,

Packet Name,

Packet Sequence Count, and

Space Packet.
This document refers to the following fields in the

Space Packet.

Primary Header (field),

: APID field,

: Packet Type field,

: Secondary Header Flag field,

: Packet Sequence Control field,

:: Sequence Flags field,
:: ‘Packet Sequence Count or Packet Name’
field,

Packet Data field,
: Packet Secondary Header (field),

:: Time Code field,
:: Ancillary Data field,
: User Data field,

AETIL. Space Packet Protocol [A3] TEES
NDZRORAFEEERT B,

APID Qualifier

Application Process Identifier (APID)

Idle Packet

Logical Data Path

Packet Name

Packet Sequence Count

Space Packet
ARETIL., Space Packet DRD T 4 —IL &S
B9 5

Primary Header (7 «4 —JL F),

CAPID 4 —JLF

: Packet Type 7 4 —JL

: Secondary Header Flag 7 4 —JL

: Packet Sequence Control 7 4 —JL I,

:: Sequence Flags 7 4 —JL F
:: ‘Packet Sequence Count or Packet Name’ 7
14—l K

Packet Data 7 4 —JL F,
: Packet Secondary Header (7 4 —JL F),

:: Time Code 7 4 —JL K
:: Ancillary Data 7 4 —JL F
:User Data 74 —JL K
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1.6.5.  Terms defined in the SCDHA Part 8 // SCDHA Part 8 TEZ s h S HE

This document adopts the following terms defined
in “Standard of Communications and Data-
Handling Architecture, Part 8: Time Management
(SCDHAR)” [R4]:

Basic Time field, and

Spacecraft Time.

ARZETIE “Standard of Communications and Data-

Handling Architecture, Part 8: Time Management
(SCDHAR)” [R4] TEEINDI RO AZEEHEA
ERGR

Basic Time 7 4 —JL K

Spacecraft Time

1.6.6. Terms defined in the Open Systems Interconnection (OSI) Basic Reference Model
Open Systems Interconnection (OSI) Basic Reference Model CEH Sh 5 FHEE

This document adopts the following terms defined
in the Open Systems Interconnection (OSI) Basic
Reference Model [A4]:

blocking,

multiplexing,

protocol data unit,

segmenting, and

service data unit.

AETIX. Open Systems Interconnection (OSI)
Basic Reference Model [A4] TEZEINDHRD
REZHRAYT %,

blocking

multiplexing

protocol data unit

segmenting

service data unit



1.6.7.

The following definitions are used throughout this
document.

ADU Channel: (see Section 4.2)

A single or multiplexed string of protocol data units
in a protocol in the layer above the Space Packet
protocol.

ApSDU Segment: (see Section 4.5.3)
A segment of ApSDU.

Application Service Data Unit (ApSDU): (see
Section 4.3)
A service data unit of the ADU Protocol.

Application Protocol Data Unit (ApPDU): (see
Section 4.4)
A protocol data unit of the ADU Protocol.

Lower APID: (see Section 5.2.4)
Lower 8 bits of the APID.

Packet Time: (see Section 5.4.1)
The Spacecraft Time at the timing when a Space
Packet is edited.

Telecommand Packet: (see Section 5.3)
A Space Packet used for telecommand.

Telemetry Packet: (see Section 5.4)
A Space Packet used for telemetry.

Upper APID: (see Section 5.2.3)
Upper 3 bits of the APID.

10
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Terms defined in this document / ZEBETCEEZE SN B AHE

FERXRDEEZRAL S,

ADU Channel: (4.2THZ )

Space Packet protocol D EDEN 7O L LD
protocol data units DE—MEELIN=EXQ
Y,

ApSDU Segment: (4.5.3 IESHR)
ApSDUDET A2 bk,

Application Service Data Unit (ApSDU): (4.3 18
ZHR)

ADU Protocol @ service data unit.

Application Protocol Data Unit (ApPDU): (4.4 18
S

ADU Protocol M protocol data unit.

Lower APID: (5.2.4 THS )
APID DT 4L 8 bits.

Packet Time: (5.4.1 IHSR)
Space Packet Z#mET D2 A I VTIZHEITS

Spacecraft Time.

Telecommand Packet: (5.3 IHSHR)
T La< 2 FIZAHWLS Space Packet.

Telemetry Packet: (5.4 IHSH)
T LA MYIZALWS Space Packet.

Upper APID: (5.2.3 IHSR)
APID @ _EAi 3 bits.



1.6.8.  Notations // REC

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
n]”, where n is a positive integer) contains an
informative note that is aimed to help readers to
understand the specification, and is not a part of the
specification.
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1.7.  VERBAL FORMS // &BfzK

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.

e) the words ‘is’,
of fact.

‘are’, and ‘will” imply statements

The words ‘shall’, ‘should’, ‘may’ are highlighted
in red and bold font.
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AETERUTOREFYIZHEWVERT 5.

M- &) M@iihEE sy (X, BER
EHRT,

[ &, EETHEARES LD HE
ERT,

FBUv [F FRSh AR ETRY,

l-TED ][ fAINETLENFRLGEZ
n_td—o

/52— DEEik L, FRETIXTH S,

M- Z&] lHBihiEasimiy r--RE
BV ] [IREBOEBOEBOEITD=
. FF - KFTERI,

[F] AETR.ERBEZEFHICHRERELYT
WESIZ, EX® shall’ DRFEELT,
E1EFZFEALTLS, #IZ, ‘shall DEREBLS
TR IZ &) FERET. TE] ATV,
Ff-. BXO ‘may’ [THIGTHEREBEE LT,
TR EWSETFZEFERALTLS, #IZ,
‘may’ DFRFEBLISFTIRUDMIEER L TULVRLY,

A, B, RUCl EWVWSREEIE. EXD ‘A, B,
andC’ IZ®EL. TARUBRUClI THDZ
EEEKRT B,

TA, B, (& C1 EWSRKREIE., EXD ‘A,
B,orC’ IZxtIiG L., TAZFIEBERIEZCI T
HBEZEEEKRT D,



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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L (THEE [B4T] BAREE]) T, b9 55
B1H5,
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DBEICHHR ., EHRBEOREE LA, BE
DFEHRERDI=H. BRBEXHIZTEWNTH., &
EOHEHE., EHEOEWNITILI7ZRY +T
ZTDFEFERLT %o

BTAEEFREDED-HERNIZETF. BE
ICKYEFTRY, £FX. XER, 7O t+a
W&, GCAVWLNTWAETAE. RU. B
FREIIC L BE LWL (T4 —ILFEE)
Molid, TIT, BTAEIK. G<AWLWLHR
TWSEDERE. EXMICKXFHRFEYDE
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 lefttmost
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".
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AETIE. Nbit DT —ILFDZE Y FEH
AT H=6H. ROPBAIZAWNS, T4 —ILED
PCTEETIHRVIDEY b (DFY., BFRT S
HZE. BHhDRLER) ZBit0EEERT D,
LT, ROE Y k% Bit I’&£0V3 & 512°Bit N-
I'ETERT D,

N-BIT DATA FIELD

FIRST BIT TRANSMITTED = MSB

Figure 1-1: Bit Numbering Convention

Bit& 51+ i A

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 document, a hexadecimal number is
expressed by hexadecimal characters (‘0°-°9°, ‘A’-

‘F’) followed by a ‘h’ (e.g. 1ABh =427 in decimal).

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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T4—ILEBRNAFTJE (DD 3%) 2%bh
TIHEAE., REMEY b (MSB) 74 —ILF®D
®EETSHEY b, DFEY. Figure 1-1 [
TYBit0THAZ &,

BENGT—2BEOCEMICAIY . T—2 T«
—JLKRIE, LIELIE, 8EY FT—FDERY
IZFEELEDHD, RETIE. COB8EY FT—FD
BAIZ octet’ EFRT Do

Octets T—R NDBESATH(E 0 A SFIAT %,

CCSDS MIEFIZEKY . £TD ‘spare” Ew kL
IO ETBIE,

AETHEH. 16 EHODHE 16 EXF ((0-9,
‘A-F) DRIC v BETETERT (Bl 1ABh
=427 (1 01%0),

ARETHH., 2EBOYEEXF 0 RU ‘I D&
12 b UMNXF) #TETKRTH: 101b=5(1
0 #%5)).
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2. OVERVIEW // ¥E

2.1. GENERAL/ —§&

This chapter provides an overview of the Standard AETIE. Standard of Communications and Data-
of  Communications and Data-Handling Handling Architecture (SCDHA) & & @ Part 2:
Architecture (SCDHA) and its Part 2 (End-to-End End-to-End Protocol Architecture D¥EE Z#RY .

Protocol Architecture).
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2.2. OVERALL ARCHITECTURE // €{k#&

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]).
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2
"

SCDHA O/ DBEE. BREBEE LT
Figure 2-1 [Z5R9 s SCDHA O Parts 2~8 (&, &
E7OrRILEEDLSITERL.EDKSIC
BWEANEED D, F/\— FDEEIX, Part 1
General [A1] D 23HIZTEEHBNTILVD,

Part 1: Gereral
COeOs Part 7: Cormon Functions
lavers (SMCP, FS]
---------------------- Part 2 - Erd to Erd Protocal Architecture ]
retwork Part & :
Ti
_______ e . . leorese | o |
Part 3 - Spece Data I raE
data link Part & - o Part 7 rrent
Link Protooal
lanyer Onboard ) Ground
Architecture
---------------------- Subretwork - - - Subretwork, peeeeeeeeee
. Part 4 - RF &
phiysical Protocol , Protacal
| Architact Medllation Architact
________ ayer rchitecture Mt hods rchitecture
Onboard Space Link Ground
subretwiork, subnetwork subretwiork,

Figure 2-1: Overall protocol structure of the SCDHA
SCDHA @70 kLD 2 FHEE

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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2.3.

Part 2 of the architecture specifies the standard
framework for the specifications about the end-to-
end protocols for communications between onboard
and ground End Nodes [Al] and among onboard
End Nodes.

The end-to-end protocols are specified in the layered
structure shown in Figure 2-2.

JERG-2-400-TP102

END-TO-END PROTOCOL ARCHITECTURE

A7—FTOF v Part2 (X, HELEEH R U
£ @ EndNodes [A1] RID@EIE. HIC, HEE
B End Nodes M D BIE D = H D end-to-end
protocols DERDIZEM G REAEED D,

End-to-end protocols [&. Figure 2-2 IZR T BHE&E
TEDH D,

| Spacscraft Monitor and Control Protoool (SMCP) |

| Application Data Unit (ADU) Protoool (to Telemeatry Only) |

| Space Packet Protocol (SPF) |

Data Link Protocols (Parth, Part3 and Partf)

Figure 2-2: Layered Structure for the End-to-End Protocols
End-to-End Protocols O [E1EE

The Spacecraft Monitor and Control Protocol

Spacecraft Monitor and Control Protocol (SMCP)

(SMCP) [A2] is used for monitoring and controlling
spacecraft onboard Nodes [Al] by its spacecraft
operation system placed on the ground and onboard
the spacecraft. It is used in a layer above the
Application Data Unit Protocol (ADU Protocol) and
Space Packet Protocol specified in [A3]. The
method to use the SMCP in this architecture is

specified in Chapter 3.

The ADU Protocol is used, in conjunction with the
Space Packet Protocol, to transfer telemetry in the
layer between the SMCP and Space Packet Protocol.
The ADU Protocol is not used for telecommands.
The ADU Protocol is specified in Chapter 4.

The Space Packet Protocol is used to transfer data
between onboard and ground End Nodes and among
onboard End Nodes. It is used in a layer below the
SMCP and ADU Protocol. The method to use the
Space Packet Protocol in this architecture is
specified in Chapter 5.

These end-to-end protocols are used in a layer above
the protocols specified in Parts 3-6 of this
architecture, where the relation depends on the
physical location for which the protocol is used.
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3.

3.1. GENERAL // #8I

The Spacecraft Monitor and Control Protocol

JERG-2-400-TP102

SPACECRAFT MONITOR AND CONTROL PROTOCOL

Spacecraft Monitor and Control Protocol (SMCP)

(SMCP) [A2] shall be used for monitoring and
controlling spacecraft onboard Nodes [Al] by its
spacecraft operation system placed on the ground
and onboard the spacecratft.

In the SMCP, an entity that controls and monitors
other entities is called a Controller and that monitors
other entities but does not control them is called a
Monitor (see Section 3.1 in [A2]). An entity that is
monitored is called a Target.

In general, multiple Controllers monitor and control
multiple Targets and multiple Monitors monitor
multiple Targets.

A Controller on the ground and that on a spacecraft
are called a Ground Controller and an Onboard

Controller, respectively (see Section 3.1.4 in [A1]).

The SMCP shall be used in a layer above the
Application Data Unit Protocol (ADU Protocol)
specified in Chapter 4 and the Space Packet Protocol

[A2] . BIEEEH Nodes [Al] ZE8 R UHIHE
THEHI2. TOFHERADH L L FOEERLH
NDERVATLTHWSZ &,

SMCP Tl thDBRERZHHRUVERT S
HBRER% Controller PR, HDERER%
EERT DHVHIENIE L AR LB ESR % Monitor &
FES ([A2] 31 THBHR) . F=, BERSh L8
BEHR % Targets EIES,

—RRBYIZ (X EED Controllers B EED Targets
FESHRBRUSIEIL . 8O Monitors HEHED
Targets BRI B,

#h £ @ Controller & UMEE £ ® Controller £, &
n F . Ground Controller B U8 Onboard
Controller EFESY ([A1]3.1.4IBSHE) |

SMCP [&. Figure2-2 BRI 5K IIC, 4ET
E & % Application Data Unit Protocol (ADU
Protocol) & U [A3] M E & % Space Packet

specified in [A3], as illustrated in Figure 2-2.

This chapter specifies the method to use the SMCP
in the architecture of the end-to-end protocols. The
additional specifications commonly applied to
SMCP Telecommands and SMCP Telemetries
specified in [A2] are described in Section 3.2. The
specifications unique to SMCP Telecommands and

SMCP Telemetries are described in Sections 3.3 and
3.4, respectively.

[Note 1] The SMCP requires that a scheme called
Lower-Layer Protocol Dependent Scheme [A2] be

specified in each lower-layer protocol. This chapter
specifies the Lower-Layer Protocol Dependent
Scheme for the Space Packet Protocol.
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HENDIRF—LEZEHIELTERLTLS,
AZE (L. Space Packet Protocol [Z%f9 % Lower-
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A service data unit and protocol data unit [A4] in the

ADU protocol are called Application Service Data

JERG-2-400-TP102

ADU protocol TI&, service data unit & U* protocol
dataunit[A4] #. FhFh. Application Service

Unit (ApSDU) and Application Protocol Data Unit

Data Unit (ApSDU) K U Application Protocol

(ApPDU), respectively (see Sections 4.3 and 4.4).

In this chapter, the Space Packet [A3] which
contains a SMCP Telemetry is referred to as a Cargo

Space Packet.

[Note 2] One Cargo Space Packet contains one
ApPDU but does not contain two ApPDUs (see
Section 5.4.1).

[Note 3] For SMCP Telemetries, the procedure to
access fields of the Cargo Space Packet is specified
in the ADU protocol (see Sections 3.2.2, 3.2.3, and
3.4.1).

Each project [A1] shall determine the values of the
Managed parameters [A1] in the SMCP and specify

them in a project-specific document, in which the
table provided in Section 6.2.1 shall be employed.
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Data Unit (ApPDU) &MFES (43R U 44185
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i

ARETIL. Space Packet [A3] D 5 B, SMCP
Telemetry ZBELH D% . Cargo Space Packet &
Mg D,

[(¥ 2] —D® Cargo Space Packet [, —D®D
ApPDU &L A, =20 ApPDUs [FEFLZ L
(541 HBHR),

[3E 3] SMCP Telemetries T l&. Cargo Space Packet
DI 4—ILFIZT7IERT H5FIRIE. ADU
protocol [CTESH BN S (32218, 32318, &
U341 BESH),

& project [Al] £, SMCP 23+ % managed
parameters [Al] ZiR&®. 6.2.1 HORZEFE>T
project HDXEICEH S &,



3.2. COMMON ITEMS // #&FEH

3.2.1.  General/ —fi§

This section gives the specifications commonly

applied to SMCP Telecommands and SMCP

Telemetries.

Most of the information items related to a SMCP
Telecommand and SMCP Telemetry are contained
in a protocol data unit called Telecommand Message

JERG-2-400-TP102

AIE TIX. SMCP Telecommands & SMCP
Telemetries [ZHBISERT 54k E T,

SMCP Telecommand & UF SMCP Telemetry [Z B
EITLHBEREBEEORBAE. ThEh,

Telecommand Message & U8 Telemetry Message

and Telemetry Message, respectively (see Section

3.1 in [A2]). The rest of the information items are
contained in fields in the Primary Header [A3] of the
Cargo Space Packet.

[Note] A Telecommand Message and a Telemetry
Message are both called a SMCP Message (see
Section 3.1 in [A2] ).
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EME(EN D protocol data unit [CEENS ([A2]
3 IBSR) . RYDFEMIEBIL. Cargo Space
Packet @ Primary Header [A3] D7 4 —JL FIZ&
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Message [, flfLH . SMCP Message & FFIEN B
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3.2.2.

A Functional Object Route Group specified by

Section 3.3.3 in [A2] is a group of Functional
Objects [R6]. All of the Functional Objects in a
Functional Object Route Group are Targets and
share a data path in a lower-layer protocol (e.g. the
Logical Data Path [A3] specified by an APID of the
Space Packet Protocol). A Functional Object Route

Group has an identifier called Upper FOID (see
Section 3.3.3 in [A2]).

A route which SMCP
Telecommands/Telemetries are transferred is called

Route (see Section 3.3.4 in [A2]).

via

The Route Identifier (Route ID) is the identifier of a
Route to/from a Functional Object Route Group (see
Section 3.3.4 in [A2]). The values of an Upper FOID
and a Route ID are encoded into the value of an

‘Upper Functional Object and Route Identifier’
(UFORID) [A2] (see Section 3.3.4 in [A2]).

The value of the property called the Lower APID of
a Cargo Space Packet which contains a SMCP
Telecommand/Telemetry is the value of the
UFORID of the SMCP Telecommand/Telemetry
(see Section 5.2.4).

In other words, the value of the Lower APID of a
Cargo Space Packet which contains a SMCP
Telecommand/Telemetry is the identifier of the
SMCP Telecommand/Telemetry’s combination of
the Target and the Route.

[Note] For SMCP Telemetries, the procedure to
access the APID field [A3] of a Cargo Space Packet
is specified in the ADU protocol.

21

JERG-2-400-TP102

Identification of Targets and Routes // Targets & Routes MDA

[A2] 3.3.3 IEME S B Functional Object Route
Group [&. Functional Objects [R6] DFIL—TFT
B, % Functional Object Route Group D& T
@ Functional Objects [&, Targets THY . T
B7obtaloT—42/8R (FIZIX. Space
Packet Protocol @ APID IZ&K UIEE SN 3
Logical Data Path [A3]) ##HF %, Functional
Object Route Group I&. Upper FOID &FEIEN %
HWAIFERED ([A2]333HBH) .

SMCP Telecommands/Telemetries Z{nET B
B& & Route EFE[EN D ([A2]334ESHR) ,

Route Identifier (Route ID) [&. &% Functional
Object Route Group & T = A 5D Route DA
FTHD ([A2]334IESE) . Upper FOID &
Route ID DfiEld. ‘Upper Functional Object and
Route Identifier’ (UFORID) [A2] D{EIZT >3
— K33 ([A2]3.341BSH),

SMCP Telecommand/Telemetry % & & Cargo
Space Packet @ Lower APID EFEIENBEMHED
fElX. £® SMCP Telecommand/Telemetry @
UFORID DIETH S (524IESH) ,

Wz % & . H B SMCP
Telecommand/Telemetry % & & Cargo Space
Packet @ Lower APID D{E(X. £ ® SMCP
Telecommand/Telemetry @) Target & Route MDA
HAEDLEDHINFTHS,

i

[i¥] SMCP Telemetries Tl&. Cargo Space Packet
D APID 24 —JLE [A3] IZ7 O RTBFIE
[X. ADU protocol IZTTEDHEND,




3.2.3.
Controllers and Monitors of SMCP
Telecommand/Telemetries contained in Space

Packets shall be grouped and each group shall have
an identifier (see Section 3.2.3).

The property called the Upper APID of the Cargo
Packet  which SMCP
Telecommand/Telemetries is the identifier of a
group of Controllers and Monitors of the SMCP
Telecommand/Telemetries (see Section 5.2.3).

Space contains a

[Note] For SMCP Telemetries, the procedure to
access the APID field of a Cargo Space Packet is
specified in the ADU protocol.

3.24.
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Identification of Controllers and Monitors // Controllers & T8 Monitors @ i Bl

Space Packets [Z & F h % SMCP
Telecommand/Telemetries @ Controllers & U
Monitors [ IW—TlkEhb &, £z, Th
EROTI—TIFHNFEFO &,

» % SMCP Telecommand/Telemetries & & &
Cargo Space Packet @ Upper APID EFEIEN DR
(X, £ SMCP Telecommand/Telemetries @
Controllers & U Monitors M 7' )L— T D &R F T
H5d (523EB]E),

[¥] SMCP Telemetries Tld. Cargo Space Packet
M APID 74 —JLRIZ7 V2R T BFIEIF.
ADU protocol ITTESH BN D,

Distinction between SMCP Telecommands and SMCP Telemetries

SMCP Telecommands & SMCP Telemetries @ X il

The distinction between SMCP Telecommands and
SMCP Telemetries is made by the value of the
Packet Type field [A3] of a Cargo Space Packet
which contains them (see Sections 5.3.3 and 5.4.2).
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3.3. SMCP TELECOMMANDS

3.3.1.  General/ —fi§

This section gives the specifications unique to
SMCP Telecommands. See Section 3.2 for the
common specifications.

3.3.2.

The value of the Packet Sequence Control field [A3]
in the Cargo Space Packet which contains a SMCP

Telecommand is a Telecommand Message Identifier

(Telecommand Message ID) specified by [A2] (see
Section 5.3.5).
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ARIETIE.SMCP Telecommands [CEB L%
Y, HBLERRIE. 32IBESEE,

Telecommand Message Identifier (Telecommand Message ID)

SMCP Telecommand % &4> Cargo Space Packet
@ Packet Sequence Control 74 —JL F [A3] D
fElX. [A2] TRE®H D Telecommand Message
Identifier (Telecommand Message ID) T & %
(5.3.51BSH),




34. SMCP TELEMETRIES

3.4.1. General/ —fi§

This section gives the specifications unique to
SMCP Telemetries. See Section 3.2 for the common
specifications.

3.4.2. Variable Part Length (field)

If a Telemetry Message in Msg-Format Ver.2 does
not contain a Variable Part Length field, the last
octet of the Telemetry Message shall be that of the
of the (last, if segmentation is employed) Cargo
Packet which the VALUE
Telemetry.

Space contains

[Note] The Variable Part Length field can be
omitted in 1) Telemetry Messages with neither
blocking nor segmentation, 2) Telemetry Messages
with segmentation, and 3) the last Telemetry
Message contained in a Space Packet with blocking.

3.43. Message Time

In Section 5.3.4 of [A2], Message Time (time at
which the values of Attributes [R6] are measured) for
a VALUE Telemetry is specified. If a Message Time
field [A2] is present in the VALUE Telemetry
Message [A2] of a VALUE Telemetry, the Message
Time field holds the value of the Message Time of
the VALUE Telemetry. If not, the Message Time is
not transferred, and alternatively the Packet Time
(see Section 5.4.1) of the Cargo Space Packet which
contains the VALUE Telemetry shall be interpreted
as an approximate value of the Message Time (see
Figure 3-1 (a)).

[Note 1] The procedure to access the Time Code
field [A3] of a Cargo Space Packet is specified in the
ADU protocol.

An ApPDU can contain information of multiple
VALUE Telemetries using the VALUE Telemetry
Messages by Blocking (see Section 4.4.3).
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ARIETIL. SMCP Telemetries IZEB X R
3, L@, 32BESE,

Msg-Format Ver.2 @ Telemetry Message H% .
Variable Part Length 7 4 —JL K& & FHE V5
B, FD Telemetry Message D& octet (£, F
D Telemetry Message &3> (segmentation % {§
5154 . ®ED) Cargo Space Packet DExHE octet
Thd_ &,

[i£] Variable Part Length 7 4 —JL K&, 1)
blocking ¥ segmentation M AN £ & h £ L
Telemetry Messages, 2) segmentation & fu %
Telemetry Messages, & T 3) Space Packet [Z&
Fh HJED blocking E N f= Telemetry Message
[CENWTHEBTE %,

[A2]5.3.4 I TI&. VALUE Telemetry IZxf L T,
Message Time (Attributes [R6] DIEZFHAIL 7=
BRE) "EHLNATWD, HD VALUE
Telemetry ) VALUE Telemetry Message [A2] 12
Message Time 7 4 —JLE [A2] B EET 515
&. F®M Message Time 7 4 —JL KA, TD
VALUE Telemetry @ Message Time D{E Z R
95, FELEWEGS. Message Time [$I51E
ENEW KD YIT, £D VALUE Telemetry &
& & Cargo Space Packet @ Packet Time (5.4.1 18
SHB) % Message Time DELUE & ERT 5
& (Figure 3-1 (a) BHR)

[;£ 1] Cargo Space Packet @ Time Code 7 4 —JL
FIA3] 1279 R T B FIEIE. ADU protocol
[CTESHBND,

— DM ApPDU [&. Blocking (4.43 BESM]R) [Z&
Y. VALUE Telemetry Messages Z& F LY, 88D
VALUE Telemetries DEMESLENTE S,



If multiple VALUE Telemetry Messages contained
in an ApPDU do not contain a Message Time field,
the approximate value of the Message Times of the
VALUE Telemetries corresponding to the VALUE
Telemetry Messages shall be identical (see Figure
3-1 (b)).

An ApPDU Body can consist of, by way of
Segmenting (see Section 4.4.3), only an ApSDU
Segment (see Section 4.5.3) of the ApSDU that
consists of only a VALUE Telemetry Message.

If an ApPDU Body consists of only a continuation-
or the last ApSDU Segment of an ApSDU, the
Packet Time of the Cargo Space Packet which
contains the ApSDU Segment shall not be
interpreted as an approximate value of the Message
Time of the VALUE Telemetry only of which the
ApSDU consists (see Figure 3-1 (c)).
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H5H ApPDU ICEEFNSHEH D VALUE

Telemetry Messages A%, Message Time 7 4 —JL
FEZEFLGWMEE. TN 5D VALUE Telemetry

Messages (2% s 9 5 VALUE Telemetries M

Message Times DEEERFRI—THDH C &
(Figure 3-1 (b) SH) ,

—D®M ApPDU Body I&. Segmenting (4.4.3 IS
B) OFEICTEY., % VALUE Telemetry
Message M5 45 ApSDU 0 ApSDU Segment M
—D (453HESBR) HoBLIENTED,

&% ApPDU Body %, % ApSDU D # i h iz
%D ApSDU Segment MWHHEBEHEE. TD
ApSDU Segment Z&d; Cargo Space Packet @
Packet Time [&. £ ® ApSDU Z##K T %
VALUE Telemetry @ Message Time M iT{EUE &
IR LA & (Figure 3-1 (c) SH) ,

Packet Secondary Header

Time Code field

Ancillary Data field

User Data field

Message Time

ApPDU

ApPDU Header

ApSDU = VALUE

Telemetry Message

1

(a) an ApPDU Body consists of only one VALUE Telemetry Message (Non-Segmenting)
ApPDU Body AA—2® VALUE Telemetry Message 5 %4 515 & (Non-Segmenting)

Packet Secondary Header

User Data field
Time Code field Ancillary Data field
Message Time ApPDU
ApPDU Header ApSDU = VALUE ApSDU = VALUE
Telemetry Message Telemetry Message
1 1

(b) an ApPDU Body consists of multiple VALUE Telemetry Messages (Blocking)
ApPDU Body h 88D VALUE Telemetry Messages D b %X 35 & (Blocking)

Figure 3-1 Usage of the Time Code field of a Cargo Space Packet for VALUE Telemetry
Messages without Message Time field / Message Time 7 4 —JL FH37ELY VALUE Telemetry
Messages Z & E Cargo Space Packet @ Time Code 7 4 —JL FD{EWE




JERG-2-400-TP102

Packet Secondary Header User Data
Time Code Ancillary Data field
Message Time ApPDU
ApPDU Header. ApSDU Segment

Packet Secondary Header

User Data field
Time Code Ancillary Data
#Message Time ApPDU
ApPDU Header. | ApSDU Segment

Packet Secondary Header User Data
Time Code Ancillary Data field
#Message Time ApPDU
E ApPDU Header ApSDU
E Segment
|

ApSDU = VALUE Telemetry Message

1

(c) an ApPDU Body consists of only a part of a VALUE Telemetry Message (Segmenting)

ApPDU Body A% VALUE Telemetry Message D —&BH 5 72 515 E (Segmenting)

Figure 3-1 (continue) Usage of the Time Code field of a Cargo Space Packet for VALUE
Telemetry Messages without Message Time field / Message Time 7 4 —JL FAYZ Ly VALUE
Telemetry Messages Z &> Cargo Space Packet @ Time Code 7 4 —J)L FOEWAE
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If the number of the octets of the Basic Time field
([R4], i.e. seconds) of the Message Time field of the
VALUE Telemetry Message (see Figure 3-2)
contained by an ApPDU is smaller than the number
of the octets of the Basic Time field of the Packet
Time of the Cargo Space Packet which contains the
ApPDU, the Message Time field does not contain all
the bits of the Message Time of the VALUE
Telemetry corresponding to the VALUE Telemetry
Message. Instead, the values of both the fields are
combined to restore the entire set of bits of the
Message Time. Note that the difference between the
Packet Time and the Message Time should be small,
although it is not necessarily zero, and shall be
smaller than a half of the period in which the value
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H 5 ApPDU BEE VALUE Telemetry Message
@ Message Time 7 4 —JL | (Figure 3-2 )
® Basic Time Z4—JLF ([R4], 2F Y. )

D octets A, FD ApPDU ZE &L Cargo Space
Packet @ Packet Time @ Basic Time 7 4 —JL F
D octets B &K Y /N LVMGE ., Message Time 7 4
—JL FIX. £® VALUE Telemetry Message [Zxf
59 % VALUE Telemetry @ Message Time @ E
v FDETEHEFLZL, EOKDYIZ WAD
T4—ILFDEZHAEDODESET, £OD
Message Time DE Y &K EETT 5, TDH
& . Packet Time & Message Time DEILX, €0
THIDEIILBEVWEDD, INSHETHLINE
T. VALUE Telemetry Message 00 Message Time
T4—)L ROENAT— LA —N—F B D

of the Message Time fields in the VALUE FoLUthanl &,
Telemetry Message rolls over.
Telemetry Attribute Message Attribute
Message Header ID Time Values
(optional)

ApPDU Header

ApPDU Body

(One or more ApSDUs or the First ApSDU Segment of an ApSDU)

ApPDU
T
| | |
| | |
Time Code Ancillary Data
Primary field field User Data field
Header Packet Secondary Header
Packet Data field

Figure 3-2 Time Code field in a Cargo Space Packet and
Message Time field in a VALUE Telemetry Message
Cargo Space Packet @ Time Code 7 4 —JL KX

VALUE Telemetry Message @) Message Time 7 4 —JL F



[Note 2] Recovery of the significant octets of a
Message Time cannot be achieved by simply
copying significant octets in the corresponding
Packet Time. For example (see Figure 3-3), in the
case where the value of the Message Time field of a
VALUE Telemetry Message is 02 . 03 04 h (where
“” denotes a position of the unit of second) and the
Packet Time is 00 FE . FC h, the full bits of the
Message Time is not 00 02 . 03 04 h but 01 02 . 03
04 h, where the time difference between the

Message Time and the Packet Time is minimum.
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[i% 2] Message Time @ LI octets DETTIL. >t
[59 % Packet Time M _EAL octets Z#H#(ZaE
— 9 BHETIHERRTELL, HIZIE (Figure 3-3
SHB) . 5 VALUE Telemetry Message D
Message Time 7 4 —JL FD{EAY 02.03 04 h T,
Packet Time H% 00 FE . FCh T &% %154 . Message
Time DEE Y M, 0002.03 04 h TIEEL,
Message Time & Packet Time DBEZEI RN E
5% 0102.0304h THS (ST, " FHD
BNDOMEZTY)

[Basic TimeFrmct. Time]
Conditions for Messazge Time (m)
Time Code field of SMOP messags (#) m-e < 00800000
Packet Time (o) [oo [ FE | FC and m-o > FFE00000
Candidate of Message Time (m7) 01 |02 | 03] 04 mi-o= 00030704 < 00800000
Candidate of Messags Time (m2) 00 | 02 | 03| 04 m2-p = FRI30704 rot > FF800000
Candidate of Message Time (m3) FE | 02 | 03] 04 m3-p =  FEIZ0704 not > FFR200000

mi orly satisfies conditions for Message Time

Figure 3-3 Recovery of the significant octets of a Message Time
Message Time 0 E§I octets DIETT
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3.44. MEMORY DUMP Telemetry

For MEMORY DUMP Telemetry Messages [A2],
segmenting of an ApSDU (see Section 4.5.3) shall

not be performed.

If a MEMORY DUMP Telecommand Message
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ApSDU @ segmenting (4.53 IBS ) (X,
MEMORY DUMP Telemetry Messages [A2] [Zx%¢
LTEBELAEN &,

Memory Dump Telecommand Message [A2] H3¥&

[A2] specifies memory data too large to be
accommodated in a single ApPDU (i.e. in a single
Cargo Space Packet), the memory data shall be
divided into multiple MEMORY DUMP Telemetry
that each MEMORY DUMP
Telemetry Message can fit in a single Cargo Space
Packet as an ApSDU.

Messages so

In this case, the Dump Data field [A2] of the
MEMORY DUMP Telemetry Messages may or
may not be of the maximum octet length allowed in

the project.

The Memory Functional Object [R6] can determine
the octet length of individual MEMORY DUMP
Telemetry Message.
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EFTDIAERNT—AMN, B—D ApPDU (DF
Y. BE—® Cargo Space Packet) IZIRERNT B L Y
LRETEDHE. AEVT 5%, &
MEMORY DUMP Telemetry Message A% ApSDU
& L TE—® Cargo Space Packet [ZUR& HFEH
TEDd &SI, HH DO MEMORY DUMP
Telemetry Messages [CRENT S &,

Z DiHFE . MEMORY DUMP Telemetry Messages
@ Dump Data 7 4 —JL K [A2] &, project HEF
BYBHEK octet RTHOTHRULD, 1< T
LR,

Memory Functional Object [R6] I£. @ & ®
MEMORY DUMP Telemetry Message 0 octet £
ERODENTE D,




4.

4.1. GENERAL/ —#&

The ADU Protocol shall be used to transfer SMCP
Telemetries. The ADU Protocol shall be used for
SMCP Telemetries in the layer between the SMCP
and Space Packet Protocol, as illustrated in Figure
2-2. The ADU Protocol shall not be used for SMCP
Telecommands.

This chapter specifies the ADU Protocol.

4.2. ADU CHANNELS

In this chapter, a series of upper-layer protocol data
units is referred to as an upper-layer-string.

A Logical Data Path [A3] in the Space Packet
Protocol transfers either a single upper-layer-string

or multiplexed one or more upper-layer-strings. In
the latter case, each upper-layer-string is referred to
as an ADU Channel.

[Note 1] The Application Process Identifier (APID)
[A3] of a Space Packet is the identifier of a Logical
Data Path along which the Space Packet is

transferred.

If ADU Channels are absent, a single upper-layer-
string shall be transferred with the Space Packets
that have a common APID.

If ADU Channels are present, the ADU Channels
shall be multiplexed (see Section 4.5.5) with Space
Packets having a common APID and transferred
with them.

An ADU Channel can be shared in data transfer
from all of the Functional Objects in a Functional
Object Route Group, to which an Upper FOID is
allocated (see Section 3.2.2).

[Note 2] The value of an Upper FOID of a SMCP
Telemetry is encoded into the bit-field of the Lower
APID of the Cargo Space Packet which contains the
SMCP Telemetry (see Section 5.2.4).
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APPLICATION DATA UNIT PROTOCOL

ADU Protocol [£. SMCP Telemetries Z#{RiET 5
DIZRAWLS Z &, ADU Protocol I&. Figure 2-2 [Z
KRY % & 512, SMCP Telemetries M SMCP &
Space Packet Protocol MEDEICAWS Z &,
ADU Protocol [, SMCP Telecommands [ZIZF LY
BN &,

AZE[L ADU Protocol ZEH B,

AETIX, EDBED protocol data units D E 7L L)
% upper-layer-string & #9%,

Space Packet Protocol @) Logical Data Path [A3]
I£. BE—® upper-layer-string MZEIL LI=—D
LLE® upper-layer-strings MDAINMNEFIRET
5, BEBDIHZE. & upper-layer-string & ADU
Channel &#39 %,

[ 1] Space Packet 0 Application Process
Identifier (APID) [A3] [, Space Packet BMmIE S
N5 Logical Data Path DA FTH B,

ADU Channels B LGRS B—0 APID
% ¥% D Space Packets T, B2 —® upper-layer-string
ETIEETH &,

ADU Channels BNFEY H15E. R—0D APID &
¥F D Space Packets Z{A L £ M ADU Channels
EZEILL 55HESHR) L. BET 5L,

# % Functional Object Route Group IZBT 52
T ® Functional Objects M B D T—R{mETIE.
— D@ ADU Channel "#£EFTE D, D
Functional Object Route Group [ZI&. Upper FOID
MNEYETEATWLS 322ESHE) .

[E 2] &% SMCP Telemetry @ Upper FOID D1E
[X. £® SMCP Telemetry &4 Cargo Space
Packet @ Lower APIDDEwY k74 —JLKFIZT
va—FEhd (5241ZH) ,



A project-specific document about its specification
shall include the information of whether ADU
Channels are present or absent, and, if present, the
number of existing ADU Channels for each value of
the Upper FOIDs, for which the table provided in
Section 6.3.2 shall be employed.

For any valid value of the Upper FOIDs, the number
of the ADU Channels shall be 256 at most. The
purpose to use ADU Channels shall be determined
for each value of the Upper FOIDs.

An ADU Channel shall have an identifier referred
to as ADU Channel Identifier (ADU Channel ID).
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Project EH DR E (L. ADU Channels HFF
TEIENED. TLTHEAET HIEEIEL Upper
FOIDs DEIEIZHR L THEET S ADU Channels
DHDEHRZEL L, TOIR. 63 21HICTRT
REESC &,

Upper FOID & LTSN HL2THOMEIZH L.
ADU Channels D#[EHRK 256 THDH &, F
T=. ADU Channels Z B 5 B # %, Upper FOID
DEEITRDHDZ &,

ADU Channel [¥. ADU Channel Identifier (ADU
Channel ID) EMT HHAIFEIHFDOI &,




4.3.

A service data unit of the ADU protocol is referred
to as an Application Service Data Unit (ApSDU).

ApSDUs contain protocol data units of an upper-
layer protocol, e.g., a Telemetry Message [A2]. If

Telemetry Messages are transferred with the ADU
one ApSDU shall
Telemetry Message (see Figure 4-1).

Protocol, consist of one

JERG-2-400-TP102

APPLICATION SERVICE DATA UNIT (APSDU)

ADU Protocol @) service dataunit Z. Application
Service Data Unit (ApSDU) &#9 %,

ApSDUs [&. il Z (X Telemetry Message [A2] &
Wo7zEDB®D® 7O k2 JL® protocol data units
# & ¢, ADU Protocol IZ & Y Telemetry
Messages ZIaET HHE. — 2D ApSDU A¥—
DM Telemetry Message M b %4 Z & (Figure
4-1 BH]),

Telemetry Message

Application Service Data Unit (ApSDU)

Figure 4-1 Correspondence between ApSDU and Telemtry Message
ApSDU & Telemtry Message DXtk

The maximum length of an ApSDU is obtained by
the following calculation.

The maximum number of the ApSDU Segments

(see Section 4.5.3) generated from one ApSDU is
16348.

If ADU Channels are present,

the maximum length of an ApSDU Segment is
‘Maximum Packet Length’ (see Section 6.4.2) —
Packet Time Length — 11 octets.

If ADU Channels are present,
the maximum length of an ApSDU is

(the maximum length of an ApSDU Segment) x
16348 octets.

If ADU Channels are absent,
the maximum length of an ApSDU is

‘Maximum Packet Length’ (see Section 6.4.2) —
Packet Time Length — 8 octets.
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ApSDU DFJRKRE[F. UTOFHEICLYKRES,

— D0 ApSDU M b HE K & h $ ApSDU
Segments (4.5.3 HESH) ORAMIL 16348 TH
%,

ADU Channels BN FEET 55 E.

ApSDU Segment DERAEKIF. LTTHS,
‘Maximum Packet Length’ (6.4.2 TS H8) —Packet
Time £ —11 octets

ADU Channels BNEET 31545,
ApSDU DJRKREI[F. UTTH S,

(ApSDU Segment MExKE) x 16348 octets

ADU Channels B FE¥E L WSS
ApSDU DEKE(F. ULTTH S,

‘Maximum Packet Length’ (6.4.2 IEZHE) — Packet
Time £ 8 octets



4.4.
4.4.1. General/ —fi§

A protocol data unit of the ADU Protocol is referred
to as an Application Protocol Data Unit (ApPDU).
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APPLICATION PROTOCOL DATA UNIT (APPDU)

ADU Protocol @ protocol data unit % Application
Protocol Data Unit (ApPDU) & #3945,

An ApPDU shall consist of two fields referred to as
an ApPDU Header and an ApPDU Body (see Figure
4-2).

ApPDU I&. ApPDU Header & U8 ApPDU Body &
MIE2=_2DT71—ILENB1ESH T & (Figure
4-2 BHR),

Application Protocol Data Unit (ApPDU)

ApPDU Header

ApPDU Body

ApSDU(s) or ApSDU Segment

Figure 4-2 Structure of the ApPDU
ApPDU D#EE

The ApPDU Header contains the information of
how the ApSDU is transferred. Its format is defined
in Section 4.4.2.

An ApPDU Body consists of either one or more
ApSDUs or one ApSDU Segment (see Section
4.4.3).

[Note] As specified in Section 5.4.1, an ApPDU is
contained in the Packet Data field in a Space Packet.
An ApPDU Header is transferred as the Ancillary
Data field in the Packet Secondary Header of a
Space Packet. An ApPDU Body is transferred as the
User Data field in a Space Packet.
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ApPDU Header &, ApSDU AUMAIImESI NS
MDEREEL. TOTA—I Y MF 44218
TE&EIND,

ApPDU Body &, —DELE® ApSDUs, E=IE,
— DM ApSDU Segment DAL MM 5 45 5 (4.4.3
IBES]R) .

[¥] 541 TETEDS KT, ApPDU IE Space
Packet I Packet Data 7 4 —JL FIZ&EN B,
ApPDU Header I& . Space Packet @ Packet
Secondary Header @ Ancillary Data 7 4 —JL K
& LTRIET %, £F=. ApPDU Body &, Space
Packet @ User Data 7 4 —JL K & L TRIET %,




4.4.2. ApPDU Headers

There are two types of ApPDU Headers.
ApPDU Header Type 0:

Used if ADU Channels are absent.
ApPDU Header Type 1:

Used if ADU Channels are present.

The type of ApPDU Headers is referred to as an
ApPDU Header Type.

The format of ApPDU Headers is shown in Figure
4-3. The definition of each of the fields contained in
ApPDU Headers is given in Table 4-1.
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ApPDU Headers IZIEZ DDA A ThHi$H 5,
ApPDU Header Type 0:

ADU Channels BNFE LIEWMESIZAWS,
ApPDU Header Type 1:

ADU Channels NFET HHEICALS,

Z ® ApPDU Headers M4 A 7% ApPDU Header
Type EFRY B,

ApPDU Headers D 7 #—< k% Figure 4-3 [
~Y ., ApPDU Headers [CEENDE T 1 —IL K
DEHE% Table 4-1 27T,
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(2 octets)
ApSDU Information
ApPDU
Category ApSDU
Header Type
Count
(1 bit) (7 bits) (1 octet)
(a) ApPDU Header Type 0
(5 octets)
ApSDU Information
ApPDU
Category ApSDU ADU Channel ApSDU ApSDU
Header Type
Count ID Segment Flags Segment Count
(1 bit) (7 bits) (1 octet) (1 octet) (2 bits) (14 bits)

(b) ApPDU Header Type 1

The meanings of the Category shall be determined

for each project and specified in a project-specific

document, in which the table provided in Section
6.3.1 shall be employed.
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Figure 4-3: Formats of ApPDU Headers
ApPDU Headers D7 #—< v k

Category DEI Y HTHDEBKIE. project BITIRD.
6.3.1 IBIZTRT REEL. project BIEDXEIZTE

HHZ &L,
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Table 4-1: Definition of the Fields of the ApPDU Headers
ApPDU Headers @27 4 —JL FDEH

Field Name Field Contained Contained Definition
Length in Header in Header
(bits) Type 0? Type 1?

ApPDU 1 YES YES 0b for ApPDU Header Type 0.

Header Type 1b for ApPDU Header Type 1.

Category 7 YES YES Identifier of the kind of processing for onboard
storage and delivering to the ground.

ApSDU Count | 8 YES YES The sequence count (modulo 256) of the
ApSDU (or the first ApSDU if blocking is
employed) contained in the ApPDU. If
multiple ADU Channels are present, a separate
count is maintained for each ADU Channel.
(see Section 4.5.1)

ADU Channel | 8 NO YES Identifier of the ADU Channel.

ID (see Section 4.2)

ApSDU 2 NO YES One of the following four values, depending

Segment Flags on what the ApPDU contains:
00b: if it is a continuation segment,
01b: if it is the first segment,
10b: if it is the last segment,
11b: if it is one or more complete ApSDUSs.

ApSDU 14 NO YES (If segmenting is employed) The sequence

Segment Count

count of the ApSDU Segment contained in the
ApPDU. It is 0 for the first segment of an
ApSDU, and incremented by one for each
subsequent segment.

(If segmenting is not employed) it is 0.

(see Section 4.5.4)
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4.4.3. ApPDU Body

Three methods to transfer ApSDUs are specified:
Non-Segmenting, Blocking, and Segmenting. The
scheme with which an ApPDU Body is constructed
varies, depending on which transfer method is used.

Non-Segmenting:

An ApPDU Body shall consist of one ApSDU only
(i.e. the functions of neither blocking (see Section
4.5.2) nor segmenting (see Section 4.5.3) are
employed in building an ApPDU Body from an
ApSDU).

Blocking:

An ApPDU Body shall consist of multiple ApSDUs
(i.e. the function of blocking is employed in building
an ApPDU Body from multiple ApSDUs).

Segmenting:

An ApPDU Body shall consist of one ApSDU
Segment (see Section 4.5.3) only (i.e. the function
of segmenting is employed in building multiple
ApPDU Bodys from an ApSDU).

[Note 1] Each ApSDU Segment is contained in a
single ApPDU Body. An ApPDU Body contains
neither multiple ApSDU Segments nor an ApSDU
Segment and one or more ApSDUs.

Which of these three ways is employed for each
ApSDU shall be determined from the maximum
octet length of Space Packets (see Section 6.4.2) and
the octet length of the ApSDU.

If ADU Channels are absent, Segmenting shall not
be employed, which implies only Non-Segmenting
and Blocking is employed. This means that if the
function of segmenting is required, at least one ADU
Channel is required.

[Note 2] Segmenting is not employed for
MEMORY DUMP Telemetry Messages
Section 3.4.4).

(see
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ApSDUs @, =DDIREAE : Non-Segmenting,
Blocking, T Segmenting ZEH 5., DT
HEERWNAMNIE L. ApPDU Body DIEEH
ENED S,

Non-Segmenting:

ApPDU Body &, —D® ApSDU M54 B &,
DFE Y., ApSDU M ApPDU Body DIEEIZ,
blocking MHEEE (4.5.2 IBSHR) ¥ segmenting D
FEE 453IESHR) LMt EHLL,

Blocking:

ApPDU Body (. #88D ApSDUs M543 &,
DFE Y  blocking DHEEEZ LV #BED ApSDUs
MmB. —D®O ApPDU Body %3 5,

Segmenting:

ApPDU Body &, —2® ApSDU Segment (4.5.3
BSHE) holhbd &, DEY., segmenting M
BEEEZFELN, —DD ApSDU M, HHD
ApPDU Bodys ZHEET 5,

[E 11 & ApSDU Segment &, —D® ApPDU
Body IZ&FEN B, —DD ApPDU Body (&, #
8D ApSDU Segments ZELE LG, Fi:
ApSDU Segment &—2LELED ApSDUs #&T
ELH0,

B APSDUIZINLED=ZDDAHED ENE/EL
S M. Space Packets MExK octet T& (6.4.2 18
SH) & ApSDUD octet RIZCK YRDBZ &,

ADU Channels BFFE L 2R LMEE L Segmenting (&
FEHGEWNI &, ik, Non-Segmenting BRU
Blocking DAHAZEZFEIETEEKRT 5, F1=.
segmenting DEREDNRELGZEIL, DL D
—2D® ADU Channel NERENDHEHLEKRL
TW3,

[7¥ 2] MEMORY DUMP Telemetry Messages [Z [&
Segmenting ALY (3.44IBSHE)
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4.4.4. Combinations of ApPDU Header and ApPDU Body
ApPDU Header & ApPDU Body D& A hHt

The structure of an ApPDU Header is determined, ApPDU Header M#EEIF. ADU Channels AAFFLE
depending on whether ADU Channels are present or TENEBMNIISLTRES (442 HSH), F
absent (see Section 4.4.2). The structure of an f=. ApPDU Body @ #&i& [& Non-Segmenting,
ApPDU Body is determined, depending on which of Blocking, F71zI& Segmenting DAl Z{F 5 A
Non-Segmenting, Blocking, or Segmenting is ICCLTRED (4431BSM), Fsn b ApPDU
employed (see Section 4.4.3). The allowed Header & ApPDU Body M#l&# & % Figure
combinations of an ApPDU Header and an ApPDU 4-4 I2RY,

Body are shown in Figure 4-4.

ApPDU Header Type 0 ApSDU
(2 octets)

(a) Non-Segmenting (ADU Channels are absent)
Non-Segmenting (ADU Channels 23 f77E L 72\)

ApPDU Header Type 0 ApSDU ApSDU
(2 octets)

(b) Blocking (ADU Channels are absent)
Blocking (ADU Channels 23 f#7E L 72\Y)

ApPDU Header Type 1 ApSDU
(5 octets)

(¢) Non-Segmenting (ADU Channels are present)
Non-Segmenting (ADU Channels 23f£7E£9 3)

ApPDU Header Type 1 ApSDU ApSDU
(5 octets)

(d) Blocking (ADU Channels are present)
Blocking (ADU Channels 23 fF1E9 %)

ApPDU Header Type 1 ApSDU segment

(5 octets)

(e) Segmenting (ADU Channels are present)
Segmenting (ADU Channels 23 fF1E£9 %)

Figure 4-4: Combinations of an ApPDU Header and ApPDU Body
ApPDU Header & ApPDU BodyD#EAHEHE
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4.5. PROCEDURES // F|§g

4.5.1. ApSDU Count (field)

A sequence count referred to as an ApSDU Count

JERG-2-400-TP102

ApSDU Count E T BL—S U RAD Y &,

shall be given to each ApSDU transferred in each
upper-layer-string.

If multiple upper-layer-strings (i.e. ADU Channels)
are present, a separate count shall be maintained for
each ADU Channel.

ApSDU Count shall increment by one for each
ApSDU transfer.

In each upper-layer-string, the ApSDU Count shall
be continuous (modulo 256) and shall not be reset
unless it is unavoidable.

The value of the ApSDU Count field of an ApPDU
Header shall be the value of the ApSDU Count of
the first ApSDU contained in the corresponding
ApPDU Body (see Table 4-1).

4.5.2.  Function of Blocking // Blocking DB

An ApPDU Body can transfer multiple ApSDUs by
a function of blocking [A4].

All the ApSDUs in an ApPDU Body shall belong to
a common upper-layer-string.

If an ApPDU Body consists of multiple ApSDU s,
these ApSDUs shall have consecutive ApSDU
Counts.
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& upper-layer-string TIRIET 5% ApSDU [T+
+5Z &,

B 8 @ upper-layer-strings (2 F Y . ADU
Channels) MEET $FBAE. & ADU Channel IZ
HL. BADAY Y FERBTEH &,

ApSDU Count [, ApSDU DIEEZ EIZ—F D
Bmyas &,

% upper-layer-string [Z& LV T, ApSDU Count &
EfEH (EPan256) THHC &, =, ©
LE/LGVGEERVLVTY Y FLAEWI &,

ApPDU Header @ ApSDU Count 7 4 —JL K D&
(%, si59 % ApPDU Body IZ&8EN 5 RD
ApSDU @ ApSDU Count DfET#H S Z & (Table
4-1 BHR),

Blocking [A4] DHEEEIZ K Y, —DD ApPDU
Body THEH®D ApSDUs ZRET HENTE D,

$% ApPDU Body ITEENDETD ApSDUs
LR —® upper-layer-string (2@ 9 Z &,

%% ApPDU Body HMEH®D ApSDUs M5 745
5. ChbM ApSDUs [E, EfEd 5 ApSDU
Counts Dl &,



4.5.3.

An ApSDU that is too large to be contained in a
single ApPDU can be segmented into multiple
segments by a function of segmenting [A4].

In the case where the function of segmenting is
employed, one ApSDU shall be divided into
multiple segments referred to as ApSDU Segments.

All of the ApSDU Segments divided from an
ApSDU shall belong to a common ADU Channel.

The octet lengths of the ApSDU Segments may
differ from one another.

The ApSDU Segments of an ApSDU shall be
transferred sequentially (i.e., the n-th ApSDU
Segment of an ApSDU follows the (n-1)-th ApSDU
Segment of the same ApSDU).

All of the ApSDU Segments of an ApSDU shall be
transferred before the next ApSDU is transferred.

Function of Segmenting // Segmenting D BE
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— D0 ApPDU IZE®HBICIEFXRETTES
ApSDU [&. segmenting [A4] DHEREIZ KLY .
BOET AL NMZREITEENTES,

Segmenting DHEREZEE S H{HE. — DD ApSDU
% ApSDU Segments E¥i3 2BHDOET A 2k
IZREIF B &,

5 ApSDU Z 2 & L 1-£ T® ApSDU
Segments [£FE]—® ADU Channel IZBT Z &,

Ff-. 5D ApSDU Segments M octet Tl
BEWZELG-TERLY,

% ApSDU M ApSDU Segments [&, JEXR (D
FY. ApSDU D n ZFEB D ApSDU Segment [ [A]
C ApSDU D (n-1) HFB ® ApSDU Segment [Z#5
) BEET D&,

H 5 ApSDU M ApSDU Segments DETIE, K
M ApSDU ZARET SRIIIEET S &,



4.54. ApSDU Segment Count (field)

A sequence count, referred to as an ApSDU
Segment Count, shall be given to each ApSDU
Segment generated from a ApSDU. The ApSDU
Segment Count shall be 0 for the first ApSDU
Segment of an ApSDU, and shall increment by one
for each subsequent ApSDU Segment.

If an ApPDU Body consists of only an ApSDU
Segment, the value of the ApSDU Segment Count
field in the corresponding ApPDU Header shall be
the value of the ApSDU Segment Count of the
ApSDU Segment. If not, the value of the ApSDU
Segment Count field shall be 0.

4.5.5.

ADU Channels shall
multiplexing [A4]. That is, if multiple ADU

have a function of
Channels are present, the order of ApPDUs for
different ADU Channels is arbitrary, though the
order of the ApPDUs for each ADU Channel is kept.

The function of Multiplexing shall be performed
after the functions of segmenting and blocking.

[Note] All the ApSDUs in an ApPDU Body belong
to a common upper-layer-string (see Section 4.5.2).
Thus,
cannot be multiplexed into a single ApPDU.

ApSDUs in different upper-layer-string
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— DM ApSDUM b ERLY %% ApSDU Segment
IZ1&. ApSDU Segment Count EFT S —4 >
AW bEMAFIFSHI E, ApSDU Segment
Count [&. ApSDU M &AM ApSDU Segment [Z
DLWTIEOTHSZ & FIZ. FDRD ApSDU
Segment C&IT—FDERT BHZ &,

ApPDU Body M—"2® ApSDU Segment 0D & H
L BEE T S ApPDU Header @ ApSDU
Segment Count 7 4 —JL FD{EIX. £dD ApSDU
Segment @ ApSDU Segment Count DETH 5
&o —2DM ApSDU Segment DH D 574 5 7E LD
5 ApSDU Segment Count 7 4 —JL FD{EIL,
0THD - &,

The Function of Multiplexing // Multiplexing D #E

ADU Channels &, multiplexing [A4] DHERE % FF
D&, Thabhb, HED ADU Channels A F
ETSHBE. & ADU Channel @ ApPDUs DJIE
(R DAY, ADU Channels NEZENIE ApPDUSs
DIEFIFEETH D,

Multiplexing M BEIL . segmenting & blocking M
BEEDZRICITS C &,

[3X] —2® ApPDU Body ICEENZETD
ApSDUs I&. [Bl—® upper-layer-string IZE 93 5
(4521858, £ 2 T. &% % upper-layer-string
IZBY % ApSDUs &, BE—® ApPDU IZZE 1k
TEXLY,



S.

51. GENERAL/ —#&

The Space Packet Protocol shall be used to transfer
data between onboard and ground End Nodes [A1]
or among onboard End Nodes. The Space Packet
Protocol shall be used in a layer below the SMCP
and the ADU Protocol (Figure 2-2).

A Space Packet used for telecommands and
telemetries is referred to as a Telecommand Packet

and Telemetry Packet, respectively.

[Note] An Idle Packet [A3] is not a Telemetry
Packet.

This chapter specifies the method to use the Space
Packet this The
specifications common for both Telecommand

Protocol in architecture.

Packets and Telemetry Packets are described in
5.2. The
Telecommand Packets and Telemetry Packets are

Section specifications unique to

described in Sections 5.3 and 5.4, respectively.

SPACE PACKET PROTOCOL
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BEEE L th £ End Nodes [A1] B, £1=(X. &
EEHE End Nodes MITT—2Z2a#ET 57128
IZ. Space Packet Protocol ZFALVS Z &, Space
Packet Protocol [&. SMCP & ADU Protocol DT
DETHWLS (Figure 2-2) < &,

TLAT U RRUTLABMYIZAHWS Space
Packet . FNF M. Telecommand Packet BTN
Telemetry Packet EFF9 5,

[7¥] Ldle Packet [A3] &, Telemetry Packet TIl&%:
LY,

AKETIE. R7—FTI9FvITHEITSH Space
Packet Protocol DELNG ZFE 8 B, Telecommand
Packets & Telemetry Packets 2@ {t4k % 5.2
HIZ5E T, F£f=. Telecommand Packets B U
Telemetry Packets [CEH B E. ThETh,
53RV 54IEICRT,



5.2.

52.1. General/ —#&

This section gives the specifications common for
both Telecommand Packets and Telemetry Packets.

5.2.2. Application Process Identifier (APID)

The specification about the structure of an
Application Process Identifier (APID) [A3] is

summarized in Figure 5-1.

An APID shall consist of two parts, an Upper APID
and a Lower APID, which are specified in Sections
5.2.3 and 5.2 .4, respectively.

COMMON SPECIFICATION // 3@t

JERG-2-400-TP102

AIETIE, Telecommand Packets & Telemetry
Packets [CHBGHERETRT,

Application Process Identifier (APID) [A3] D¥&i&
D 1E#:% Figure 5-1 [ZRT,

APID &, ZD®D&B5 . Upper APID BT Lower
APID Mo EhB &, Chblk, FhE
N, 523IERVS524FETED D,

11bits
Specification AFPID
in this section Upper AFID Lower APID
Sbits Shits
Specification JFORID
in SMCP =
Upper FOID
UFORID = oo | all bits 0
Upper FOID + Route 1D +
Foute 1D
prereros
04 bits

Figure 5-1: Structure of APID
APID D#&&

The value of the APID of the Space Packet which
contains an Acknowledge Telemetry (ACK
Telemetry) (see Section 5.5 in [A2]) shall be equal
to the APID of the Space Packet which contains the
SMCP Telecommand corresponding to the ACK

Telemetry.
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% B Acknowledge Telemetry (ACK Telemetry)
([A2] 5.5 TS HE) &3 Space Packet @ APID
DIEIX. £ D ACK Telemetry [Z®HET % SMCP
Telecommand Z &4 Space Packet @ APID MD{E
EELWWI L,




5.2.3.  Upper APID

The upper 3 bit part of an APID is referred to as the
Upper APID.

of SMCP
Telecommand/Telemetries which are contained by

Controllers and Monitors
Space Packets are grouped and each group has an

identifier (see Section 3.2.3).

The Upper APID of a Space Packet shall be the
identifier of the group of the Controllers and
Monitors of the SMCP Telecommand/Telemetries
contained by the Space Packet.

[Note] A Controller on the ground is called Ground
Controller and that on a spacecraft is called Onboard
Controller (see Section 3.1).

For a Telecommand Packet, an Upper APID is the
identifier of the location of the source of a Space
Packet (e.g. the ground, the onboard central data
handling subsystem).

For a Telemetry Packet, an Upper APID is the
identifier of the type of process at the destination of
the SMCP Telemetry contained in the Space Packet
(e.g. a spacecraft or instrument control, onboard
memory management, science data analysis).

Table 5-1 lists the types of the assignment of Upper
APIDs. Although two types, referred to as Type la
and Type 1b, are defined, use of Type 1b is
recommended for newly designed spacecraft
projects. Type la is included for the sake of
backward compatibility. If Type la is used, the

spacecraft shall not generate any ACK Telemetries.

The type of the assignment of Upper APIDs shall be
determined for each project and specified in a
project-specific document, in which the table
provided in Section 6.4.1 shall be employed.
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APID @ £ 3 bit #8453 % Upper APID &Y %,

Space Packets 2 & F h B SMCP
Telecommand/Telemetries @ Controllers & U
Monitors [EFIL—FkEh, TFhEFhD T IL—
TIFEAFERFD 323ESR).

3 % Space Packet @ Upper APID [&. @ Space
Packet z & £ h % SMCP
Telecommand/Telemetries @ Controllers & U
Monitors DT IL—TDHANFTHDZ &,

[;E] #h_E®D Controller [&, Ground Controller &
EEh ., B2 E® Controller (. Onboard
Controller EFEIEN B (3.1 IBSHR),

Telecommand Packet M¥HF&E. Upper APID (&,
Space Packet DERTDIHZFDHANFTH S

(th bt MEEHT—2N\F) T TR
TLE) ,

Telemetry Packet MF &, Upper APID [&, Space
Packet ICEFEN S SMCP Telemetry MIBFETD
TOERADRA4T (BEFETITEHBIBEED G
. AVAR—FAE)ER BET I 2WE)
DHANFTHS,

Table 5-1 [, Upper APIDs DE|Y B THDR A T
%KY, Type la RU Type 1b ERTH=DD
AL TEEBELTULDN. LRI HEE
projects TIE Type 1b DERZEHET S, Type
lald, BAEBHEOIHIY Ahoh TS,
Type la ZAWAIBE. TORMETIE ACK
Telemetries ZHERM LENI &,

Upper APIDs D&Y B THFEFEIL. project &
TR, 6.4 1IBITRT REEL. project EIFD
XEICEHD &,
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Table 5-1 Types of the Assignment of the Upper APID
Upper APID QE|Y HZTOH AT

(a) Type la (without ACK Telemetries)

Telecommand/Tel | Upper APID Assignment
emetry
Telecommand 000b Telecommands generated by the Ground Controller (Real Time
Telecommand)
001b Telecommands generated by the Onboard Controller (Stored
Telecommand)
010b—110b Reserved
111b Reserved
Telemetry 000b Value Telemetry which can be monitored by

Controllers and Monitors

001b Value Telemetry which can NOT be monitored by
Controllers BUT Monitors

010b Memory Dump Telemetry which can be monitored by
Controllers and Monitors

011b Memory Dump Telemetry which can NOT be monitored by
Controllers BUT Monitors

100b Notification Telemetry which can be monitored by
Controllers and Monitors

101b Notification Telemetry which can NOT be monitored by Controllers
BUT Monitors

110b Spacecraft Internal Communication

111b Reserved
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(b) Type 1b (with ACK Telemetries)

Telecommand/Tel | Upper APID Assignment
emetry
Telecommand 000b Telecommands generated by the Ground Controller (Real Time
Telecommand)

001b—101b Reserved

110b Telecommands generated by the Onboard Controller (Stored
Telecommand)
111b Reserved
Telemetry 000b Value Telemetry which can be monitored by

Controllers and Monitors

001b Value Telemetry which can NOT be monitored by
Controllers BUT Monitors

010b Memory Dump Telemetry which can be monitored by
Controllers and Monitors

011b Memory Dump Telemetry which can NOT be monitored by
Controllers BUT Monitors

100b Notification Telemetry which can be monitored by
Controllers and Monitors

101b Notification Telemetry which can NOT be monitored by Controllers
BUT Monitors

110b ACK Telemetry which can be monitored by
Controllers and Monitors

111b Spacecraft Internal Communication
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5.2.4. Lower APID

The lower 8 bit part of an APID is referred to as the
Lower APID.

The value of a Lower APID shall be the value of the
UFORID (see Section 3.2.2) of the SMCP
Telecommand/Telemetries contained in the Space
Packet.

Any value of the Lower APID between 1111 1000b
and 1111 1111b cannot be combined with the Upper
APID 111b due to the restrictions described in
Section 4.1.2.3.4.5 of [A3].

The assignment of the Lower APID shall be
determined for each project and specified in a
project-specific document, in which the table
provided in Section 6.4.1 shall be employed.

5.2.5.

The value of a ‘Packet Sequence Count or Packet
Name’ field specified in Section 4.1.2.4.3 of [A3]
shall be the value of the Packet Sequence Count
[A3] of the Space Packet. Packet Name specified in
[A3] shall not be used.

[Note] The specification in the previous paragraph
is compatible with the recommendation in Section
4.3.2.1.4 of [R5].

‘Packet Sequence Count or Packet name’ field
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APID @ TF1I 8 bit &84 % Lower APID EF53 5,

Lower APID MfEIL. Z® Space Packet [CEFEN
% SMCP Telecommand/Telemetries @ UFORID
B22IESH) METHHC &,

[A3] 412345 BIZEESN=FIHDI=H. 1111
1000b & 1111 1111b D@D Lower APID MD{E
[&. Upper APID 111b &$AAEHESHEIETSE
A AN

Lower APID &Y ZHTIL. project Z &ITHRED.
6.4.1 IBIZRI RZME > T, project BIEDXEIZ
EHBHZ L,

[A3] 4.1.2.43 IEHAE H % ‘Packet Sequence
Count or Packet Name” 7 4 —JL FDEIX. Z®D
Space Packet @ Packet Sequence Count [A3] (D{E
THHZ E[A3] BESH S Packet Name [FFLY
BN &,

[E] CORIBRDOEHRIE, [R5]4.32.14EOHE
EHIBRELAH S,



5.3. TELECOMMAND PACKET

53.1. General/ —#&

This section gives the specifications unique to
Telecommand Packets. See Section 5.2 for the

common specifications.

A Telecommand Packet shall contain one SMCP
Telecommand [A2].

5.3.2. APID Qualifier

The APID Qualifier specified in Section 3.3.2.3 of
[A3], if used, shall be used to identify the naming
domain of the APID.

Each naming domain shall be one of the following.

- Naming domain which is used while the
Onboard Controller [A1] is operating

- Naming domain which is used while the
Onboard Controller is not operating

- Naming domain of the Logical Data Paths
whose onboard side is Functional Objects that
handle the MAP Packet Service (see Section
3.3.1in [R1]).

[Note] Section 3.3.1 in [R1] specifies that
Multiplexer Access Point Identifier (MAP 1D,

JERG-2-400-TP102

AKIETIlE. Telecommand Packets [CE B L%
TY, XBALRRIE, 52IEESE,

— D@ Telecommand Packet AY, —2D@ SMCP
Telecommand [A2] Z&EH T &,

[A3]3.3.23IBAESH B APID Qualifier (£, FLY
SiZE. APID DARIEME L TAHAWSZ &,

ERAERILUTOANNTHS &,

- Onboard Controller [Al] MEIMEL TS &
FIZAHWSARIZERM

- Onboard Controller WEIME L TULVELVE E=I(C
A% & R1ZEmM

- MAP Packet Service ([R1] 3.3.1 IBESHE) %1k
5 Functional Objects ZHEEEHMAM LTS
Logical Data Paths 0 %2 Bi] Z2 ]

[;¥] [R1] 3.3.1 IE[X. Multiplexer Access Point
Identifier ([R9]4.1.3.2.2.3 IBAEH % MAP ID)

specified in Section 4.1.3.2.2.3 of [R9]) be used as
the APID qualifier.
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5.3.3. Packet Type field

The value of the Packet Type field [A3] of a
Primary Header shall be 1.

5.3.4. Secondary Header Flag field

The value of the Secondary Header Flag field [A3]
of a Primary Header shall be 0b (see Section 5.3.7).

5.3.5.  Packet Sequence Control field

The value of the Packet Sequence Control field [A3]
in a Primary Header shall be a Telecommand

JERG-2-400-TP102

Primary Header O Packet Type 7 4 —JL F [A3]
DEF 1 THD &,

Primary Header ) Secondary Header Flag 9 4 —

JLE [A3] DIEIX 0b THA & (53.7 1ES
HE)o

i

Primary Header @) Packet Sequence Control 7 4
—JL F [A3] DfEILX. Telecommand Message

Message Identifier (Telecommand Message D)

Identifier (Telecommand Message ID) [A2] T 5

[A2].

[Note] The Packet Sequence Control field of a Space
Packet is specified in Section 4.1.2.4 of [A3] and
consists of a Sequence Flags field (2 bits) and a
‘Packet Sequence Count or Packet Name’ field (14
bits).

5.3.6. Sequence Flags field

The value of the Sequence Flags field [A3] of a
Primary Header shall be 11b.

5.3.7. Packet Secondary Header

A Packet Secondary Header [A3] shall be absent.

5.3.8. User Data field

The User Data field [A3] of a Space Packet shall
consist of only the Telecommand Message
the SMCP Telecommand

contained in the Space Packet.

corresponding  to
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[¥] Space Packet 0 Packet Sequence Control 7
—JL FIX. [A3]4.1.2.4 TEMNTE 8. Sequence Flags
7 4 —JLE (2 bits) U ‘Packet Sequence
Count or Packet Name’ 2 4 —JL K (14 bits) A 5
5%,

Primary Header @ Sequence Flags 7 4 —JL F
[A3] DIEX 11b THDZ &,

Packet Secondary Header [A3] I&. FE LG
&Eo

# % Space Packet @ User Data 7 4 —JL F [A3]
I&. & ® Space Packet IT& EFMN % SMCP
Telecommand (2359 % Telecommand Message

THET S &,




54. TELEMETRY PACKET

54.1. General/ —#&

This section gives the specifications unique to
Telemetry Packets. See Section 5.2, for the common
specifications.

The Spacecraft Time [R4] at the timing when a
Space Packet is edited is referred to as a Packet

Time.

A telemetry Packet shall contain one Packet Time
and one ApPDU (see Section 4.4).

The format of a Telemetry Packet is summarized in
Figure 5-2. The Packet Data field [A3] consists of a
Packet Time and an ApPDU.
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AKIETIE, Telemetry Packets [CEB G E TR
o HBLGMAERE. S2EHZESHE,

Space Packet Z#mET DH A I UTIZEITS
Spacecraft Time [R4] % Packet Time &#9 B,

Telemetry Packet [, — D0 Packet Time &— "D
D ApPDU % (441BBR) 2L &,

Telemetry Packet M 7 #—< v FDY T %
Figure 5-2 [Z7R 9, Packet Data 7 4 —JL K [A3]
IE. Packet Time & ApPDU THKT %,

Packet Time ApPDU
ApPDU Header ApPDU Body
Time Code field Ancillary Data field
Packet Secondary Header User Data field

Primary Header

Packet Data field

Space Packet

Figure 5-2: Correspondence between the Space Packet and ApPDU
Space Packet & ApPDU D*tit

[Note] As for the structure of the Space Packet, see
Section 4.1.1 in [A3].
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5.4.2. Packet Type field

The value of the Packet Type field [A3] ina Primary
Header shall be 0.

5.4.3. Secondary Header Flag field

The value of the Secondary Header Flag field [A3]
in a Primary Header shall be 1b (see Section 5.4.5).

5.4.4. Sequence Flags field

The value of the Sequence Flags field [A3] in a
Primary Header shall be 11b.

5.4.5. Packet Secondary Header

A Packet Secondary Header [A3] shall be present.

5.4.6. Time Code field

A Time Code field [A3] shall be present.

The value of a Time Code field shall be a Packet

Time.

[Note 1] The format of a Packet Time is specified in
[R4].

[Note 2] Section 4.3.2.2 (1) in [R5] recommends that
a Time Code field be present.
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Primary Header O Packet Type 7 4 —JL F [A3]
DEFOTHDC &,

Primary Header ) Secondary Header Flag 9 4 —

JLE [A3] OEIX 1b THBZE (545 1ES
HE)o

i

Primary Header @ Sequence Flags 7 4 —JL K
[A3] DIEIF 11b THBZ &,

Packet Secondary Header [A3] (. FHET S
&

Time Code 7 4 —JL K [A3] IX. BET B &,

Time Code 7 4 —JL FD{EIL. Packet Time T&
5 &,

[E 1] Packet Time M 7 A —< v bI&, [R4] HE
HTLD,

[7¥ 2][R5]4.3.2.2(1) IAIX. Time Code 7 4 —JL
FAFHET AEEHEL TS,



5.4.7. Ancillary Data field

An Ancillary Data field [A3] shall be present.

The Ancillary Data field of a Space Packet shall
consist of only the ApPDU Header of the ApPDU
contained in the Space Packet.

5.4.8. User Data field

The User Data field [A3] of a Space Packet shall
consist of only the ApPDU Body of the ApPDU
contained in the Space Packet.
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Ancillary Data 7 4 —JL K [A3] . BET S =
&

% % Space Packet M Ancillary Data 7 4 —JL K
I£. £® Space Packet [CEENS ApPDU D
ApPDU Header THRT 5 &,

# % Space Packet M User Data 7 4 —JL F [A3]
I&. £® Space Packet [TEENS ApPDU D
ApPDU Body THET 5 C &,




6.
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METHOD TO SPECIFY MANAGED PARAMETERS IN EACH

PROJECT // PROJECT BEE % MANAGED PARAMETERS DEHH

6.1. GENERAL/ —§&

This chapter presents the methods to specify values
of the project-specific managed parameters for the
end-to-end protocols.

The
protocols are tabulated in the tables in this chapter.

managed parameters for the end-to-end
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 chapter, including the notes in and below each
table if any, as the template.

Some portion of the notes is expected to be changed
with the value specified by the project. The portion
which depends on the project are indicated by
underlines.

[Example] Appendix B presents an example of
specifying the values of the managed parameters for
the end-to-end protocols used for a project.
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6.2.

6.2.1. Managed Parameters

The restrictions for the values of the managed
parameters of the SMCP shall be specified in a form
of Table 6-1.

[Note] Due to the specification in this document and
[R1], tighter restrictions are in place than those
described in [A2].

JERG-2-400-TP102

SPACECRAFT MONITOR AND CONTROL PROTOCOL

SMCP @ managed parameters MDED HIFI(X.
Table 6-1 DX TED S = &,

[E] RERU [R1] DEHDT=6. [A2] 250
ENTWBEKLY BLEELWEIRNICE TS,

Table 6-1: Template for the Values of Managed Parameters of the SMCP
SMCP @ Managed Parameters DIEDT > L — k

Managed Parameter Name Allowed Values Unit
Maximum octet length of the Parameters field in an ACTION | Integer (up to 1006) | Octet
Telecommand Message (*1)
Maximum octet length of the Attribute Values field of a SET | Integer (up to 1006) | Octet
Telecommand Message (*1)
Maximum octet length of the Load Data field of a MEMORY | Integer (up to 1004) Octet
LOAD Telecommand Message (*2)
Maximum value allowed for the Data Length field of a MEMORY | Integer (up to | Octet
DUMP Telecommand Message FFFFFFh)
Maximum value for the bit length of the ‘Attribute Values and | Integer (up to | Octet
Attachment’ field in a VALUE Telemetry Message 1071235389) (*3)
Maximum value for the bit length of the ‘Attribute Values field and | Integer (up to | Octet
Parameters’ field in a NOTIFICATION Telemetry Message 1071235389) (*3)
Maximum octet length of the Dump Data field in a MEMORY | Integer (up to 65520) Octet
DUMP Telemetry Message (*4)

(*1) ‘Maximum Packet Length’ (see Table 6-8)
(1016 if Segment Header is absent) — Primary
Header Length (6) — Message Header Length (2) —
ID Length (2)

(*2) ‘Maximum Packet Length’ (see Table 6-8)
(1016 if Segment Header is absent) — Primary
Header Length (6) — Message Header Length (2) —
Start Address field Length (4)
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(*1) ‘Maximum Packet Length’ (Table 6-8 Sg)
(Segment Header M7ELMEE (& 1016) — Primary
Header & (6) —Message Headerf& (2)-ID& (2)

(*2) ‘Maximum Packet Length’ (Table 6-8 SHg)

(Segment Header M7ELMEE (& 1016) — Primary
Header & (6) — Message Header & (2) — Start
Address 74 —JL FR (4)



(*3) ‘Maximum Length determined by the limit of
an ApSDU’: ‘Maximum Length of ApSDU if ADU

Channel is present’ (see Table 6-5) (1071235396) —
Message Header Length (5) — Fixed Part Length (2)
if Msg-Format Ver.2 is used. Smaller value between
‘Maximum Length determined by the limit of
Length fields’: FFFFF8h and the
‘Maximum Length determined by the limit of an
ApSDU” if only Msg-Format Ver.1 is used.

Message

(*4) ‘Maximum Length of ApPDU if ADU Channel
is absent’ (see Table 6-5) (65530) — Message Header
Length (5) — Fixed Part Length (5)
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(*3) Msg-Format Ver.2 ZAL\515E. TApSDU
DHIFITRESHRKE] : ‘Maximum Length of
ApSDU if ADU Channel is present” (Table 6-5 %
H8) (1071235396) — Message Header & (5) — Fixed
Part & (2). Msg-Format Ver.1 D& F AL\ 515
&. [Message Length 7 4 —JL FORFEIZK Y
REDRKE] : FFFFFSh, R U TApSDU MR
RTRFESIRAR] DX Y/NELME,

(*4) ‘Maximum Length of ApPDU if ADU Channel
is absent’ (Table 6-5 S BR) (65530) — Message
Header & (5) — Fixed Part & (5)
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6.3. APPLICATION DATA UNIT PROTOCOL
6.3.1.  Categories

Values of the Categories shall be specified in a form Categories &, Table6-2 DX TEH S &,
of Table 6-2.

Table 6-2: Template for the Usage of Categories
Categories DD T FL— b+

Categories Assignment

00h
01h
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6.3.2. ADU Channels

Whether ADU Channels are present or absent, and,
if present, the number of ADU Channels shall be

specified in a form of Table 6-3.
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ADU Channels DFET HNEDL. BET 55
& . ADU Channels M#(X. Table 6-3 DA T

EHB &,

Table 6-3: Template for the Usage of ADU Channels

ADU Channels D AZ2DF > FL— b+

Upper FOID (Lower APID)

Present or Absent

No. of ADU Channels

00h

01lh

If one or more ADU Channels are present, the
Channel ID of each ADU Channel shall be specified

in a form of Table 6-4.

— DL E® ADU Channels BNFEET HEE. &
ADU Channel @ Channel ID [&. Table 6-4 D2z

TEHDZ &,

Table 6-4: Template for the Usage of Channel ID

Channel ID DARZROT>TL—+

Upper FOID (Lower APID)

Channel ID

Assignment

00h

00h

01h
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6.3.3.  Maximum Length / I K&

The maximum octet lengths of the ApPDU and
ApSDU shall be specified in a form of Table 6-5.
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ApPDU & ApSDU MK octet & l&.
DHXTEDSZ &,

Table 6-5

Table 6-5: Template for the Usage of ADU Channels
ADU Channels DO T FL—F

Managed Parameter Name

Allowed Values Unit

Maximum Length of ApPDU if ADU Channel is absent
Maximum Length of ApSDU if ADU Channel is absent

Integer (up to 65530) Octet

)

present

Maximum Length of ApPDU if ADU Channel is

Integer (up to 65527)
(*2)

Octet

present

Maximum Length of ApSDU if ADU Channel is

Integer (up to 1071235396) | Octet

(*3)

(*1) ‘Maximum Packet Length’ (see Table 6-8)
(65536+6) — Primary Header Length (6) — Packet
Time Length (4) — ApPDU Header Length (2 if
ADU Channel is absent)

(*2) ‘Maximum Packet Length’ (see Table 6-8)
(65536+6) — Primary Header Length (6) — Packet
Time Length (4) — ApPDU Header Length (5 if
ADU Channel is present)

(*3) ‘Maximum Length of ApPDU if ADU Channel
is present’ (see Table 6-5) (65527) x 16348
(=3FD9C144h). This value is greater than the
maximum length of the Telemetry Message in Msg-
Format Ver.1 16777215 (=FFFFFFh)
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(*1) ‘Maximum Packet Length’ (Table 6-8 SHg)
(65536+6) — Primary Header & (6) — Packet Time
£ (4)- ApPDU Header & (ADU Channel ASAR LY
BEIE2)

(*2) ‘Maximum Packet Length’ (Table 6-8 S &)
(65536+6) — Primary Header & (6) — Packet Time
& (4)- ApPDU Header & (ADU Channel W7E7E
T HIBEIELS)

(*3) ‘Maximum Length of ApPDU if ADU Channel
is present’ (Table 6-5 & B&) (65527) x 16348
(=3FD9C144h). C M fEIE Msg-Format Ver.1 M
Telemetry Message @ #& K & 16777215
(=FFFFFFh) & Y X&E L
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6.4. SPACE PACKET PROTOCOL
6.4.1. Application Process Identifier (APID)

The permitted values of the Upper APID shall be Upper APID ICEFBR SN H{E(E. Table 6-6 D
specified in a form of Table 6-6. RTEHDZ &,

Table 6-6: Assignment of the Upper APID
Upper APID QEIY HT

Item Assignment

Type of the Assignment of the Upper APID Either Type la (without ACK Telemetries) or Type 1b
(with ACK Telemetries)

The permitted values of the Lower APID shall be Lower APID ICEFBR SN H1EIE. Table 6-7 D
specified by in a form of Table 6-7. XTEDD &,

Table 6-7: Template for the Usage of Values of APID
APIDDEDREDT > TL—F

Lower APID Assignment Used or Not for Values of Upper APID
Telecommand Telemetry
00h 01h 00h 01h

00h

01h

[Note] Any value of the Lower APID between 1111 [E]11111000b& 1111 1111b MDD Lower APID
1000b and 1111 1111b cannot be combined with the DfElE. SCDHA2 524 BICREEOFHD=8.
Upper APID 111b due to the restrictions described Upper APID 111b LA EDLEDHEIETER
in Section 5.2.4 of SCDHA2. For example, the L, BIZIE, Upper APID 111b & Lower APID
combination of the Upper APID 111b and the Lower 111111110 DFAEHLE (DF Y. APID 7FFh)
APID 1111 1111b (i.e. APID 7FFh) is reserved for (. Idle Packet & LTFMEIN TS,

the Idle Packet.
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6.4.2. Managed Parameters

The values of the managed parameters of the Space Space Packet Protocol 0D managed parameters D {E
Packet Protocol shall be specified in a form of Table [&. Table 6-8 DX TEHD &,
6-8.

Table 6-8: Template for the Values of Managed Parameters of the Space Packet Protocol / Space
Packet Protocol @ Managed Parameters D{ED T > FL— b+

Managed Parameter Name Section in [A3] Allowed Values Unit
Maximum Packet Length (Telecommand) | 4.1.1.2 Integer (up to 1016) (*1) Octet
Maximum Packet Length (Telemetry) 4.1.1.2 Integer (up to 65536+6) | Octet

(*2)
(*1) This value shall be equal to ‘Maximum Packet (*1) [R1] Table 8-50 ‘Maximum Packet Length’ &
Length’ of Table 8-5 in [R1]. RLETHLC L.
(*2) This value shall be equal to ‘Maximum Packet (*1) [R1] Table 8-14¢> ‘Maximum Packet Length’
Length’ of Table 8-14 in [R1]. ERLETHIC &
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APPENDIX A. ACRONYMS // B&EE

This chapter lists the acronyms used in this AETIK, KENAVWIRE—EZTRT,
document.

ACK Acknowledgement

ADU Application Data Unit

APID Application Process Identifier

ApPDU Application Protocol Data Unit

ApSDU Application Service Data Unit

FOID Functional Object Identifier

ID Identifier

MAP Multiplexer Access Point

SCDHA Standard of Communications and Data-Handling Architecture

SMCP Spacecraft Monitor and Control Protocol

UFORID Upper Functional Object and Route Identifier
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APENDIX B. EXAMPLE OF MANAGED PARAMETERS USED FOR
A PROJECT // PROJECT Tfff 5 MANAGED PARAMETERS Dl

B.l. GENERAL / —§&

This chapter gives an example of specifying the AEF. HUTILOBEEZRAL. $5 project H
properties of the end-to-end protocols used in a FALY% end-to-end protocols D4FEZEZEH 6l %
project with a sample spacecraft. This chapter is not RY AEF KENRT RO —FTIEALY,

a part of the specification given in this document.
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B.2. SPACECRAFT MONITOR AND CONTROL PROTOCOL

B.2.1. Managed Parameters

The managed parameters of the SMCP shall have
the values listed in Table B-1.

Table B-1: Values of Managed Parameters of the SMCP
SMCP D Managed Parameters ) {E

SMCP @ managed parameters &, Table B-1 [Z7R
TEEFEDOI L,

Managed Parameter Name Allowed Values Unit

Maximum octet length of the Parameters field in an ACTION | 871 Octet
Telecommand Message *1)

Maximum octet length of the Attribute Values field in a SET | 871 Octet
Telecommand Message (*1)

Maximum octet length of the Load Data fieldina MEMORY LOAD | 869 Octet
Telecommand Message (*2)

Maximum value allowed for the Data Length field in a MEMORY | 16777215 (FFFFFFh) Octet
DUMP Telecommand Message

Maximum value for the bit length of the ‘Attribute Values and | 16531449 Octet
Attachment’ field in a VALUE Telemetry message (*3)

Maximum value for the bit length of the ‘Attribute Values field and | 16531449 Octet
Parameters’ field in a NOTIFICATION Telemetry Message (*3)

Maximum octet length of the Dump Data field in a MEMORY | 1002 Octet
DUMP Telemetry Message (*4)

(*1) “‘Maximum Packet Length’ (see Table B-8) 881
if Segment Header is absent) — Primary Header
Length (6) — Message Header Length (2) — ID
Length (2)

(*2) ‘Maximum Packet Length’ (see Table B-8)
(881 if Segment Header is absent) — Primary Header
Length (6) — Message Header Length (2) — Start
Address field Length (4)

(*3) ‘Maximum Length determined by the limit of
an ApSDU’: ‘Maximum Length of ApSDU if ADU

Channel is present’ (see Table B-5) (16531456) —
Message Header Length (5) — Fixed Part Length (2)
if Msg-Format Ver.2 is used. Smaller value between
‘Maximum Length determined by the limit of
Message Length fields’: FFFFF8h and the
‘Maximum Length determined by the limit of an
ApSDU” if only Msg-Format Ver.1 is used.
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(*1) ‘Maximum Packet Length’ (Table B-8 SH)
(Segment Header AS7E LMEE (X 881) — Primary
Header & (6)—Message Header& (2)-1ID & (2)

(*2) ‘Maximum Packet Length’ (Table B-8 SHg)

(Segment Header AS7E LMEE (X 881) — Primary
Header & (6) — Message Header & (2) — Start
Address 7 4 —JL FE (4)

(*3) Msg-Format Ver.2 Z AWV 5154E, TApSDU
DRFATRESRZRKE] : ‘Maximum Length of
ApSDU if ADU Channel is present’ (Table B-5 &
HR) (16531456) — Message Header & (5) — Fixed
Part & (2). Msg-Format Ver.l1 D& F AL\ 515
&. [Message Length 7 4 —JL FORRIZKY
REBHRAXE] : FFFFESh, R U TApSDU MR
RTRFESIRBAER] DX Y/NELME,
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(*4) ‘Maximum Length of ApPDU if ADU Channel (*4) ‘Maximum Length of ApPDU if ADU Channel
is absent’ (see Table B-5) (1012) — Message Header is absent’ (Table B-5 £ M) (1012) — Message
Length (5) — Fixed Part Length (5) Header &£ (5) — Fixed Part & (5)
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B.3. APPLICATION DATA UNIT PROTOCOL
B.3.1.  Categories
The Categories shall have the values listed in Table Categories [&, Table B2 [ZTRIEZEFE DI &,

B-2.

Table B-2: Usage of Categories

Categories 0 Fli&
Categories Assignment
00h Bus Instruments
0lh Mission Instruments
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B.3.2. ADU Channels

Whether ADU Channels are present or absent, and, ADU Channels WEET 50ED. FET S5
if present, the number of ADU Channels shall have & . ADU Channels @#§(&. Table B-3 [ZRT {E
one of the values listed in Table B-3. DM EF DO &,

Table B-3: Usage of ADU Channels

ADU Channels O fi&
Upper FOID (Lower APID) Present or Absent No. of ADU Channels

00h Absent N/A

01h Absent N/A

02h Present 4

03h Present 1
If one or more ADU Channels are present, the — DL LE® ADU Channels NEET HHE. &
Channel ID of each ADU Channel shall have one of ADU Channel @ Channel ID [&, Table B-4 [Z7R
the values listed in Table B-4. JTHEZHFEDI L,

Table B-4: Usage of Channel ID
Channel ID @ A&

Upper FOID (Lower APID) Channel ID Assignment
00h 00h CAMO IMG
01h CAMI1 IMG
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B.3.3. Maximum Length / I K&

The maximum octet lengths of the ApPDU and
ApSDU shall be the values listed in Table B-5.

JERG-2-400-TP102

ApPDU & ApSDU MK octet &I, Table B-5
ICRIETHEZ &,

Table B-5: Usage of ADU Channels
ADU Channels ) Fi&

Managed Parameter Name Allowed Values Unit
Maximum Length of ApPDU if ADU Channel is absent | 1012 Octet
Maximum Length of ApSDU if ADU Channel is absent | (*1)
Maximum Length of ApPDU if ADU Channel is | 1009 Octet
present (*2)
Maximum Length of ApSDU if ADU Channel is | 16531456 (=FC4000h) Octet
present (*3)

(*1) ‘Maximum Packet Length’ (see Table B-8)
(1024) — Primary Header Length (6) — Packet Time
Length (4) — ApPDU Header Length (2 if ADU
Channel is absent)

(*2) ‘Maximum Packet Length’ (see Table B-8)
(1024) — Primary Header Length (6) — Packet Time
Length (4) — ApPDU Header Length (5 if ADU
Channel is present)

(*3) ‘Maximum Length of ApPDU if ADU Channel
is present’ (see Table B-5) (1009) x 16348
(=FC4000h). This value
maximum length of the Telemetry Message in Msg-
Format Ver.1 16777215 (=FFFFFFh)

is smaller than the
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(*1) ‘Maximum Packet Length’ (Table B-8 SH)
(1024) — Primary Header & (6) — Packet Time &
(4) — ApPDU Header & (ADU Channel A3 L V5
&lE2)

(*2) ‘Maximum Packet Length’ (Table B-8 SHg)
(1024) — Primary Header & (6) — Packet Time &
(4) — ApPDU Header & (ADU Channel B FET
BIHEEIL5)

(*3) ‘Maximum Length of ApPDU if ADU Channel
is present’ (Table B-5 & B&) (1009) x 16348
(=FC4000h). Z @ fi [£ Msg-Format Ver.l @
Telemetry Message @ #& K & 16777215
(=FFFFFFh) & Y /&y



B.4. SPACE PACKET PROTOCOL

B.4.1. Application Process Identifier (APID)

The Upper APID shall have the value listed in Table
B-6.

JERG-2-400-TP102

Upper APID [&, TableB-6 [ZRIEZFDO &,

Table B-6: Assignment of the Upper APID
Upper APID DEIY HT

Item

Assignment

Type of the Assignment of the Upper APID

Type 1b (with ACK Telemetries)

The Lower APID shall have one of the values listed
in Table B-7.

Lower APID [&. TableB-7 IZRTEZEFEDZ &,

Table B-7: Usage of Values of APID

APID DIED R
Lower APID Assignment Used or Not for Values of Upper APID
Telecommand Telemetry
0 1 0 1
00h (Not Used)
01h Telemetry Command IF Unit Used | Used Used | Not
02h Data Handling Unit Used | Used Used | Not
03h Attitude Control Unit Used | Used Used | Not

[Note] Any value of the Lower APID between 1111
1000band 1111 1111b cannot be combined with the
Upper APID 111b due to the restrictions described
in Section 5.2.4 of SCDHA2. For example, the
combination of the Upper APID 111b and the Lower
APID 1111 1111b (i.e. APID 7FFh) is reserved for
the Idle Packet.
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[E]11111000b & 11111111 DRED Lower APID
DfElX. SCDHA2 524 IBIZSEHDFIHD =6,
Upper APID 111b &E#AELE S EBEITELR
Lo BIZIE, Upper APID 111b & Lower APID
1111111 QA EHE (DFE Y. APID 7FFh)
[&. Idle Packet & LTFH I TS,
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B.4.2. Managed Parameters

The managed parameters of the Space Packet Space Packet Protocol @ managed parameters .
Protocol shall have the values listed in Table B-8. Table B-8 [CRYEZHFDZ &,

Table B-8: Values of Managed Parameters of the Space Packet Protocol
Space Packet Protocol ) Managed Parameters D {E

Managed Parameter Name Section in [A3] Allowed Values Unit
Maximum Packet Length (Telecommand) | 4.1.1.2 881 (*1) Octet
Maximum Packet Length (Telemetry) 4.1.12 1024 (*1) Octet

(*1) This value shall be equal to ‘Maximum Packet (*1) [R1] Table B-50> ‘Maximum Packet Length’
Length’ of Table B-5 in [R1]. ERCETHLO L.
(*2) This value shall be equal to ‘Maximum Packet (*1) [R1] Table B-14® ‘Maximum Packet Length’
Length’ of Table B-14 in [R1]. ERCETHLO L.
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