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1. Introduction // [ L &I

1.1. Purpose // B#Y

Generic  Spacecraft Test and Operation

JERG-2-700-TP004

Generic  Spacecraft Test and Operation

Software (GSTOS) [A8] is software used for

generic purposes in tests and operations of a

spacecraft and its onboard instruments. The
Spacecraft Information Base 2 (SIB2) [A8] is a

database for storing information on spacecraft
(ie., artificial satellites and space probes) and
their onboard instruments. This document
specifies a set of information stored in the
SIB2 for use in the GSTOS.

With respect to the information items defined
in this document, the data stored in SIB2

should be used as the sole source data.

1.2. Scope // #iF

This
technology-independent format that handles

document is defined in a
the structure (data model) of the information
handled with SIB2. It does not specify the
specific format to be saved in files, the
specification of the application that handles
SIB2, or

application.

how to 1implement such an

1.3. Applicability / %

This document applies to the specification of
instruments  onboard

their

subsystems  and

spacecraft and ground  support

equipment all of which conform to SIB2.

Software (GSTOS) [A8] X, FEHELZTDEE
HEORBR-ERTRARAICERATSY I YT
T&%H %, Spacecraft Information Base 2 (SIB2;
FEHEBERA—Z2) [A8] IX. FEE (DFY.
AIEHECFHEER) & TOEEHRBICETS
BREEMT H-ODT—EIR—XTHIH.FE
I£. GSTOS IZEWLTHLLS SIB2 TSN D
—EDEBRERES 5o

AETHET HIEHIEBICE L TIX, SIB2 IS
BN T—2ZH—DRRT—42 & LTH
WBERETH D,

COXEL, SIB2 THSEHROBEE (T—4
ETIL) EHRSEMEKFLEVERXTED S,
T7A4IICRET HEFMLGREKLDL, SIB2 £k
STFVTr—2avDRHEPES Vo7 T
r— 3 UENAICEET EMIEEDHELY,

COXEF, SIB2 [CENT D, FEEESHOD
HITORATLERSE. BUIT, ThoDi EXIE
KEDOLHRICERAT %,
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1.5. Document Structure / XENDEE

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
GSTOS and SIB2.

Chapter 3 specifies the Function/Information

Definitions, which are used to specify the
design of Functional Objects and SMCP
and SMCP Telemetries

according to the Functional Model of

Telecommands

Spacecrafts (FMS) [A2] and the Spacecraft
Monitor and Control Protocol (SMCP) [A3].

Chapter 4 specifies the Memory Functional

Object Definitions, which define the design

parameters of onboard memories.

Chapter 5 specifies the rules for names and
identifiers in the Function/Information
Definitions and Memory Functional Object

Definitions.

Chapter 6 specifies the Diagnostic Rule
Definitions, which are used to diagnose
whether Functional Objects are functioning

correctly or not.

Chapter 7 specifies the other subsidiary

definitions.

Appendix A lists the acronyms used in this

document.
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AREFTRDBYERT %,

18 (XE) I, 2E0EM. SEXTER
FEd_RHEHIC, AETHVWIEEXE. &
&. RUREEETY.

2 E (I, GSTOS & SIB2 ##&id 5,

3 EIl&. Functional Model of Spacecrafts
(FMS) [A2] B U Spacecraft Monitor and
Control Protocol (SMCP) [A3] IZ4E > T.
Functional Objects ¥ SMCP Telecommands
&1 SMCP Telemetries DHETERET HD
[CAWSLDTHS HeE - EHREZZRET
%o

4EF, BEATDRANTA—FEER
T5HEDTH S Memory Functional Object 7E
EERET Do

5 Elk. #et - BFHREZ R U Memory
Functional Object EZIZH I+ 584 - ID 15
HRAZHRET 5,

6 Z[&. Functional Objects DNIEEEIZEIEL
TWANESIEEZHTHIDICTHWNSEDT
% Diagnostic Rule EEZ#RET 5.

TR, TOMDBIRMLBERERET 5.

Appendix A [, KETHWAKEZRT .
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1.6. Definitions and Notations / E&ZR U RE

1.6.1. Terms defined in the SCDHA Part 1// SCDHA Part 1 TEZ N b HE

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

Space science project (or simply project). Space science project (FE F= BT, project)

1.6.2. Terms defined in the Functional Model of Spacecrafts
Functional Model of Spacecrafts TEZ s 5 FHEE

This document adopts the following terms AZE TIX. “Functional Model of Spacecrafts
defined in the “Functional Model of (FMS)” [A2] TEEINDIROAEZERAT
Spacecrafts (FMS)” [A2]: %o

Functional Object, (Parent Functional Object / # Functional Object), (Child Functional
Object // F Functional Object), Attribute, Initial Value, Binary Sequence Attribute,
Enumerative Attribute, Valid Value Set, State Attribute, Numerical Value Attribute, Action
Limit, Caution Limit, Attribute Change Rule, Operation, Criticality Level, Parameter, Valid
Range, Alert, Alert class, Event, Event class, State Machine, State, Initial State, Begin State,
End State, State Transition class, Maximum Allowable Transition Time, Minimum Allowable
Transition Time, Trigger class, Trigger Condition, (Effective-Condition // H#1%&#), (Condition
Expression // &1 =), Comparison Term, Diagnostic Rule, Memory Functional Object,

FirstAddress, LastAddress, MaximumUploadLength, and AlignmentLength.
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1.6.3. Terms defined in the Spacecraft Monitor and Control Protocol
Spacecraft Monitor and Control Protocol TEEZE SN S FHE

This document adopts the following terms ARETIX., “Spacecraft Monitor and Control
defined in the “Spacecraft Monitor and Protocol (SMCP)” [A3] TEHZESNDXRDA
Control Protocol (SMCP)” [A3]: EEERYT 5,

Controller, Monitor, Attribute Sequence, SMCP Message, SMCP Telecommand, Telecommand
Message, ACTION Telecommand, GET Telecommand, SET Telecommand, MEMORY LOAD
Telecommand, MEMORY DUMP Telecommand, SMCP Telemetry, Telemetry Message, VALUE
Telemetry, Response VALUE Telemetry, Acknowledgement Telemetry (ACK Telemetry),
NOTIFICATION Telemetry, MEMORY DUMP Telemetry, Attribute Identifier (Attribute ID),
Alert Identifier (Alert ID), Operation Identifier (Operation ID), Upper FOID, Lower FOID,
Route Identifier (Route ID), Upper Functional Object and Route Identifier (UFORID), Attribute
Values field, and Parameters and Attribute Values field.

1.6.4. Terms defined in the SCDHA Part 2// SCDHA Part 2 TEEZ N B HE

This document adopts the following terms AETIL., “Standard of Communications
defined in the “Standard of Communications and Data-Handling Architecture, Part 2:
and Data-Handling Architecture, Part 2: End-to-End Protocol (SCDHA2)” [A4] TEZ
End-to-End Protocol (SCDHA2)” [A4]: SNHROMBERAT 5,

Lower APID and Lower APID

Upper APID. Upper APID

1.6.5. Terms defined in the Space Packet Protocol // Space Packet Protocol TEZE =

% AE
This document adopts the following terms AETIE. “Space Packet Protocol” [A5] T
defined in the “Space Packet Protocol” [A5]: EREINDIROAEZERT S,
Application Process Identifier (APID) and Application Process Identifier (APID)
Space Packet. Space Packet
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1.6.6. Terms defined in the TC Space Data Link Protocol // TC Space Data Link

Protocol TEZIN DA

This document adopts the following terms
defined in the TC Space Data Link Protocol
(TC SDLP) [A6]:

MAP Channel,

Multiplexer Access Point Identifier (MAP
ID), and

TC Transfer Frame.

AEZTIE. TC Space Data Link Protocol
(TC SDLP) [A6] TERZRSINDIRDODAZEEHF
R4 5,

MAP Channel

Multiplexer Access Point Identifier (MAP
ID)

TC Transfer Frame
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1.6.7. Terms defined in the GSTOS Requirements Specification
GSTOS Requirements Specification TEZEZ N5 S

This document adopts the following terms
defined in the GSTOS Requirements
Specification (GRS) [AS]:

Telecommand Issue Software (Telecommand

Issue SW),

Generic Spacecraft Test and Operations
Software (GSTOS),

Spacecraft Information Base 2 (SIB2),

and

Telemetry Monitor Software (Telemetry

Monitor SW).

Telecommands are  transferred from
Telecommand Issue SW to a spacecraft and
then to the onboard instruments that
execute  the  telecommands. In a
telecommand transfer, either Telecommand
Issue SW or one of the onboard instruments
is responsible to control the execution timing
of the telecommand and might hold the
telecommand for a length of time if required.
The transfer processes in any other sections
are performed without delay. In this
document, "to control the timing at which
the instrument executes a telecommand by
sending the telecommand" is expressed as
"to 1ssue a telecommand" according to the

GRS.

X £ T X . GSTOS Requirements
Specification (GRS) [A8] TEZEINDHXRDHA
EBERAYT 5.

TLARVFEFTYI L7 (FLOTY
F#4T SW)

Generic Spacecraft Test and Operations
Software (GSTOS)

Spacecraft Information Base 2 (SIB2; FE##
FH|A—R 2)

FLARMYERY Iz T7 (FLAMYE
#H SW)

FTLaAYURIETFLaY Y FEIT SW hbF
HHIIEE SN, 52, FLATY REET
TEHOREMBRETEYRETONS, TLOTY
FOREZEIZEWNT. T Lav Yy FETSWHF
HELOANIDEENTLIIY FERLE
IS HIBEHBHELELNHY . TOETH
AV DREICEREHE D, COEBLUSND
EEERPICHIEBIEXTLITY FEEHFL
{5k T 5, RETIE GRS IZH-T HBT
LOT U REEETHIEICKY. . BENZTOT
LAV REERTTEI2AI0T%5751F%
[TLaATU RERTTHI ERBT D,
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1.6.8. Terms defined in this document // RETEZ NS HEE

The following definitions are used

throughout this document.

Absolute Name:
the name that uniquely identifies something

in an entire spacecraft.

Local Name:
the name that uniquely identifies something

that belongs directly to another.

Reference Name:

a name used for referencing (either an

Absolute Name or Relative Name)

Relative Name:
the name that uniquely identifies something

referencing from a Functional Object.

FEFRDEEZRALS,

Hext:
HHLDEFEEEATEICHINT 54T,

B4
HOILDICEERETHILDE—EICHINT S
£Hl,

R4

SRICAWVD AR (32 MEX 2 Dfhhy)

x4
# 5 Functional Object Z#&EHm & L. thDED
F—EICHEAT 54T,



1.6.9. Notations / K2

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 “[Note]” (or “[Note n]”,
where 7 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.

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

A rationale may be simply a phrase or a (series of)
complete sentence(s). In the former case, the phrase
usually starts with a lower-case letter and it should be
interpreted as if it was preceded with an implicit
partial sentence of “The author of this document sets
the specification as such”. For example, “[Rationale]
in order to distinguish clearly X and Y.” means that
the author of this document sets the specification as

such in order to distinguish clearly X and Y.”

JERG-2-700-TP004

RORBEAREICEVTERT %,

“MB (FEf=XB ] 7y o0 (FIEDEE) TH
FOREE, RREOHBKOERZYTEH-HD
BITHY ., EHRO—EBTIEHELY,

“CE]” (FREPE o] n [FEQRH) TIHE
LEEIL. REOLRDERZE TS0 DH
MERERLLEZIOTHY . HHEO—ETEE
LY

TRIY (Ff=IE “[RBL o]’ n (FEDEHK) T
IREDREE. HEOBRAZEZEL-LDTHY.
1:t*§0)_%[;-6fd:l'\o



1.7. Verbal Forms // RIFHK

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’, ‘are’, and ‘will’ imply
statements of fact.

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

10
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AETREUTOREFYIZHEWVERT 5.

a) N.Zl&I T . RBThIEESMEL] &, &
BB ETRT,

b) T.RZ.IF EETHINVEESND
rH%ETT

o N.LRUL.L I FESNIEHRETT,

d) T.TES...1 & ANZET HENFTREL
EETY,

e) MD/NNI—2DRRIT. FEERITXTH
60

.oe&l . gh@eshn M. RE ]
NLBWL.] FSRECLEEROERZDOBITD
b, FF - KFTTY,

[E] AETIH. ERBEZEFHICREL®
FULKIIZ, EX®D ‘shalll MRFEELT.IZ
L1 EFERALTWS, #IZ, ‘shall’ DFREBLS
TIE T2 &l FERET. IF] 2ALTLS,
T, EXD ‘may’ 2T HREELT,

TBRLY EWSETFEFERALTLS, #HI,
‘may’ DEFRFBEUNTIBULIIEERAL TLEELY,



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 most cases, the technical terms are not
translated into Japanese. The English words
in alphabet remain as they are in their
Japanese The

alphabet in English, which distinguish the

translations. forms in
singular and plural forms, remain as they
are in the Japanese translations to preserve
the information of the quantity, although the
Japanese language does not inherently

distinguish the singular and plural forms.

11
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TA,B, RU Cl1EWSIREBIX.EXD ‘A, B,
and C’ [T L. TARUBRUC] THDE
EKT 5,

TA,B, FzIX ClEVWSREIE.EXD ‘A,
B,or C 2L, TAFFIEBFRIXCI T
HIEETEKRT B,

ARBAOHRNLFEET 5156, RAIE L
T. COBEEDESIC, HEBEZEAIRL, B
REEZHAIERT, T, EORRDE2 A R
F(F., RFE. BXREOIEIC—1THIZ // TREY
5 (T®EE /) BXRED H. ZTICHFTRY
YxxFr L (T%EEE [B47] BAED T, @B
TEHEHEELHD,

2L DiFE. RMTAEOPRETHT. BHE
EBE#E TS, TCTO ABREICLTILIFA
Y EBEIET S, TNLIXERATHLHKE
PIZTEWTHETILITI 7Y hREESND, HX
EOAFICEYE . EHRBEORATAE A, B
BORBEROMLH. BREBEXFIZEWVLTE.
HBEQOHEHYR. BEEOEWNITILI 7Ry +
TEZDEFERLT %o



Technical terms are highlighted in green and
in some cases (names of states and those
defined in the other documents) 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 first letter of an
English word in a technical term is written
in the capital letter excluding that in a

widely used technical term.

A technical term is underlined as “Term” in
each of their first occurrences in chapters 1,

2, and 3 onwards.

References are written in one of the
following formats in this document; n.b., “a
word” here includes a compound word, for

example, “MEMORY LOAD Telecommand”.

1) a word (Section X.Y.Z)
2) a phrase or sentence (see Section X.Y.Z)

3) a reference to a definition item [Section
X.Y.Z WWW Definition n)]

12
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RTAEIFENEDN-HET. 5 (KEE
DEFEMDOXETERINI-AE) ICLYF
FTRY, &&EF. XEER. JALaL4A, B
CAVLLM TS EMAE. R, BATMICL
MEBLEVWED(T4—ILFEE) MDD,
CCT. BffRAEE. EB<ALWLATWLWSED
EREEARMICKFIREY ORBEBTRE
5,

BifTAEIE. 1 E, 2E, SEUBROEALAD
VMHEERE THE] OKLSICTEHTHTRT %,

ARETIX, 3E%=, UTOoRADOMNMNTE
w95 CE: SZTOIEE] T “MEMORY
LOAD Telecommand” % ENEEENETEN
%),

1) BE XYZEB
2) AFLFX XYZESR)

3 TEEBEHANDSE [XYZ 1B WWW

Definition n)]



1.8. Conventions // 338l

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
the

diagrams, if given) is defined as ‘Bit 0, the

(Ze., leftmost part in associated
next bit is defined as ‘Bit 1’, and so on up to

‘Bit N-1".

BT O
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AETIE, NbitDT4—ILEDEEY b %
AT A=, ROKBAZRANSE, 14— K
DHRTEHEETIRMNDE Y b (DFY ., BFRT
5258 IPDRKRLER) Bit0EEERT b,
UTF. ZROEY F%Bit &3 & 5IZBit
N-TETEERT %o

N-BIT DATA FIELD

Y

FIRST BIT TRANSMITTED = MSB

Figure 1-1: Bit Numbering Convention

Bit F5 {1 (3R

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

value (such as a

In  accordance  with  the  standard
data-communications practice, data fields
are often grouped into a series of eight-bit
‘words’. Throughout this document, this unit
of an eight-bit word is referred to as an

‘octet’.

13

TA—ILEDBNAFYE (DO 3%F) &%
HhIHE. REELEY b (MSB) 7 4—IL K
DRMNMEET HEY b, DF Y. Figure 1-1
[ZFRTBitOTHIZ &,

BEMNLGT—FRECEHICAIY . T—45 7
14—JLRIE, LIFLIE, 8EY T — FD&ELR
YICELEDD, RETIE. SO8EY FI—F
DEALZ octet’ EFFT Do
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2. Overview /| &

2.1. General // —#%&

The Standard of Communications and

Standard of Communications and

Data-Handling Architecture (SCDHA,
Normative Reference [A1ll) 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

Data-Handling Architecture (SCDHA, 3l
RAXE [Al] 3 8) (&. space science
projects NEAFKT IHEI VI a v ED
HD. HEBRBRUHED &EE - T—2/\
DRV RTLORAFEICALNLONSE
EHLBRBEAEED D, COETIVIIEHED
WEEZTED. TOHREDBREEFHIZER
TORELLINE—HOFEEEA D, <
DIZFILINI-ETIVIE. BEDHEEE R
HICHRT 2EERRICT HEHIT BIFD
BELRERBFOLTO—HOBAAZEREN
BEDET D, TNOLDORBAGLBERIE,
L BEDRFEIX FZAEIBL. EEEZR
t95FIHB,
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The SCDHA assumes that the functions of
the relevant components in a spacecraft
are specified according to the Functional
Model of Spacecrafts (FMS) [A2]. We note
that the SCDHA assumes that the
Spacecraft Monitor and Control Protocol
(SMCP) [A3] is adopted for monitoring
and controlling a spacecraft and its
onboard instruments by the spacecraft
operation systems located on the ground
the The

individual specifications according to the

and onboard spacecraft.
model/protocol are supposed to be stored
by the

Information Base 2 (SIB2).

and

managed Spacecraft

JERG-2-700-TP004

SCDHA (¥, FHEOMEHIRDMEEN.
Functional Model of Spacecrafts (FMS) [A2] [Z
H-o-TEDLONTWSEZRIRE LTS,
Ff=. SCDHA (&, FHELC T DEHKRE.
WERVZEDFHEEHOFHEEERA LR
TLMNEERGE T B =8I, Spacecraft
Monitor and Control Protocol (SMCP) [A3] %
BRRTLHELAIRELTWVS, £, KET
V- 7o raLICRSBELOERKE.
Spacecraft Information Base 2 (SIB2) I2& 5T
ER. EEILHLENEESh TS,

2.2. Spacecraft Monitor and Control Protocol (SMCP)

In SMCP, telecommands are categorized

into the following five types.

a) ACTION Telecommand (Section 3.2.5.2)

b) GET Telecommand (Sections 3.2.3.2 and
3.7.2)

¢) SET Telecommand (Sections 3.2.3.2 and
3.7.2)

d) MEMORY LOAD Telecommand (Section
4.3.2.2)

e) MEMORY DUMP Telecommand (Section
4.3.2.3)

In SIB2, each of these is defined in the manner

noted in the references above.

SMCP Tl&., LAY K&, LTOREDD
24 TITHESh B,

a) ACTION Telecommand (3.2.5.2 I8)
b) GET Telecommand (3.2.3.2 IBR U 3.7.2 IB)

¢) SET Telecommand (3.2.3.2 IR U 3.7.2 1H)

d) MEMORY LOAD Telecommand (4.3.2.2 I8)

e) MEMORY DUMP Telecommand (4.3.2.3 I8)

SIB2 Tld, Tho&xFNEFNLEDSEITE
THRXTEET 5.
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In SMCP, telemetries are categorized into

the following four types.

a) VALUE Telemetry (Sections 3.2.3.2 and
3.7.2)

b) NOTIFICATION Telemetry (Section 3.2.6.2)
c) (ACK
Telemetry) (Section 3.2.2.1)

d) MEMORY DUMP Telemetry (Section 4.3.3)

Acknowledgement Telemetry

In SIB2, each of these is defined in the manner

noted in the references above.

A VALUE Telemetry or SET Telecommand
that contains only one sub-field for one
Attribute in the Attribute Values field is
defined in the manner noted in Section 3.2.3.2
(or Section 3.7.2).

A VALUE Telemetry or SET Telecommand
that contains one or more sub-fields for
Attributes in the Attribute Values field is

defined in the manner noted in Section 3.7.2.

JERG-2-700-TP004

SMCP TlE. TLA MU, UTOEOD%
1 TI2HESh B,

a) VALUE Telemetry (3.2.3.2 HR U 3.7.2 I8)

b) NOTIFICATION Telemetry (3.2.6.2 )

c) (ACK
Telemetry) (3.2.2.1 18)

d) MEMORY DUMP Telemetry (4.3.3 )

Acknowledgement Telemetry

SIB2 TlX, cho#FNEFNLEDSEBIZTRT
AXTEET S,

VALUE Telemetry & f=I& SET Telecommand
T Attribute Values 7 4 —JL FIZ, —D®
Attribute 2T BT T4 —ILEE—DDHE
LHDF3.23218 (L LLIF3721H) [TRTA
XTEERT 5,

VALUE Telemetry & f=I& SET Telecommand
T Attribute Values 7 4 —JL FIZ, Attributes
[ZHF BT IT4—ILRE—DULEELLDE
BT2HITRYARNTERY 5.
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2.3. Generic Spacecraft Test and Operation Software (GSTOS)

Generic_Spacecraft Test and Operation

Generic _Spacecraft Test and Operation

Software (GSTOS) is software used for

generic purposes in tests and operations

and 1its onboard

GSTOS

Telecommand Issue Software (hereafter,

of a spacecraft

instruments. includes

Telecommand Issue SW) and Telemetry

Software (GSTOS) [&. FEHHEXSZ DiEH#
BORR - ERCARICERATS Y I b
T7THd, GSTOS &, TLaAT 2 FHEITY
2box7 (L., TLaIY FHEIT SW)
ETLARYERY I RO T (U, TL
ARYBER SW) #&8T, TLATY RRT

Monitor Software (hereafter, Telemetry
Monitor SW). Telecommand Issue SW is

used to issue telecommands transferred

from the ground to a spacecraft and to
manage the onboard memories. Telemetry
Monitor SW is used to monitor telemetries
from the spacecraft to the ground.

GSTOS assumes that a spacecraft and its

onboard instruments

according to the SCDHA.
The SCDHA assumes that the functions of

are designed

the relevant components in a spacecraft
are specified according to the FMS. The
SCDHA also assumes that the Spacecraft
Monitor and Control Protocol (SMCP) [A3]
is adopted for monitoring and controlling
a spacecraft and its onboard instruments
by the

located on the ground and onboard the

spacecraft operation systems

spacecraft.
SW

telecommands to a spacecraft.

Telecommand Issue issues

SWIL, th EMSFEHEANMEESN ST LI
RURERTIHEHKIC EBHAT)DERE
[CAWS, 7T LA RUE SW X, FHE
it EADT LA ) OERIZANS,

GSTOS [F. FEHELZOBHEEN
SCDHA [Tt > TR SNDEFZHELT
AV

SCDHA (¥, FHEEOEEMKIRDHEEEN.
FMS [C->TESHONTWNSEZRIRE L
TW%, F£f=. SCDHA [X. FHELZTOE
BEELT. M ERVZOFEREBSEOFTER
ERYATLNERGET 58I,
Spacecraft Monitor and Control Protocol
(SMCP) [A3] ZBRATHFZAHRE L TL
%o

TLATY EHETSW I FEEADTL
AT RERETT B,
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Commands to Telecommand Issue SW are
categorized into two types: ones to issue a
telecommand and ones to control the
operation of Telecommand Issue SW,
referred to as a Telecommand Issue SW
(CISW __ Control
Telecommand SW

issues telecommands to a spacecraft on an

Control Command

Command). Issue

execution of a command to Telecommand
Issue SW.

Telecommand Issue SW and Telemetry
SW the

specifications that are allocated to the

Monitor have common
module referred to as a Data Conversion
Module. The

include

common specifications

Binary Sequence

JERG-2-700-TP004

TLAT U EERITSWAOaT Y FRIX =
DDIEFE: TLATX U RERTTHE=H0DE
D, TLIATFHET SW Gl k
(CISW flffia< > F) &M HTLavy
FF1T SW OBEZGIET H-HDIDIC
DEIND, TLATYURFEITSWIE, 7L
a7V RHFEIT SW ATy REERTIZE
YFEHEADT LT FERITT S,

TLOTURRITSWETLA MERSW
F. T LTBES2—IJLEMTDHRE 21—
JVIZEIY B ToNDEBEDOLEHRERE D, £8
DEHRE LT/NA S U Flldhd - $8A, #ET
a—F-IT a—F, I2ELHR. RUXF
7 (FhFh, 2.5.3.4 1B, 2.5.4.3,18,

Extraction/Embedding, Numerical
Unit

Conversion

Decoding/Encoding, Engineering

Conversions, and String
(Sections 2.5.3.4, 2.5.4.3, 2.5.5.2, and

2.5.6.2, respectively).

255218, RU25.62H) LENHB,
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2.4. Spacecraft Information Base 2 (SIB2)

The

database

telemetry and telecommand
called  the Spacecraft
Information Base 2 (SIB2), which this
document specifies, stores and manage
the functional and operational design of a
spacecraft and its onboard instruments
(both specified according to the FMS) and
the design of the telecommands and
telemetries (both specified according to
the SMCP).
GSTOS is

spacecraft or an onboard

handle a

instrument

configured to

according to the information of the SIB2.

SIB2 consists of the Function/Information

Definition, Memory Functional Object

AREMNHFET % Spacecraft Information
Base 2 (SIB2; FHEFHRA—R 2) LIF
ENdTLAMJRUTLATY FDT—
AR—R (FLART—ER—X) [F.(FMS
ICHVWESHONT) FEROZOEBEKS
DHEEE - ERAKE. dMLIT. (SMCP [ZHELY
EOLNF) FLARUEKETFLAM)D
BREtEER. BEEY D,

GSTOS [&. SIB2 OIERICHE-T. HBE
DFERFETRBHBZLRS S SICEE
N,

SIB2 (. ##E -

Functional Object £ . Diagnostic Rule &

E#REH. Memory

Definition, Diagnostic Rule Definition,

and the other subsidiary definitions.
The
defines the parameters with respect to
Objects, the

Function/Information  Definition

Functional Le., design
parameters of the Functional Objects and
the configuration parameters for the
functions of Telecommand Issue SW and
Telemetry Monitor SW (see Chapter 3).

The

consists of the Function Definition and

Function/Information  Definition

the Information Definition.

. RUZDMOBIRMBERN O S,

HERE - 1FREFHIL. Functional Objects [Z
LT, ThoDEE/N\FTA—4%, HUIZ,
TLATY RHEIT SW RUTLA MYER
SW DHEEICET 2R E/NTA—FZER
%5 BESR), Hi: - FHERE, HEES
LIEHEENDLS,
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The Function Definition defines the
functions of a spacecraft or onboard
instruments using the concept of the
Functional Object as defined in the FMS.
For each Functional Object, the Function
defines  the

executed by the Functional Object, the

Definition Operations
Attributes representing the status of the
Functional Object, the State Machines of
the Functional Object, etc.

The Information Definition defines the
data format of SMCP Messages (ie.,
SMCP
Functional Objects and SMCP Telemetries

Telecommands to control
to monitor Functional Objects) specified in
the Spacecraft Monitor
Protocol (SMCP) [A3] for monitoring and
controlling Functional Objects.

[Note] Since the current version of SMCP

and Control

does not support the use of shared
memory in the transmission of SMCP
the the
SMCP
Message and a memory is not included in
this version of SIB2.

The Function/Information Definition is

Messages, definition  of

correspondence between an

a collection of the following definitions.
1) Functional Object Definition

2) State Machine Definition

3) Attribute Change Rule Definition
4) Attribute Limit Definition

5) Condition and Event Definition

6) Attribute Sequence Definition

7) Conversion Definition

8) Enumeration Definition

JERG-2-700-TP004

HEEEZEIE, FEHBE-ILREHKE DR
% FMS THE S TL % Functional
Object DEZZEFAWTEET %, Functional
Object #IZ. £ ® Functional Object ASE{T
9 % Operations, Z® Functional Object @
KEEZ KT Attributes, Functional Object
® State Machines F&HEEEBRICTERT
%o

[E¥RE (L. Functional Objects Z EZ#RHl

9 B f= ® IZ Spacecraft Monitor and
Control Protocol (SMCP) [A3] TRE SN T
LV% SMCP Messages (3§ %425, Functional
Objects % &l 1 & % 7= & ® SMCP
Telecommands & Functional Objects % B2
T B1=8HD SMCP Telemetries) DT—%
TH—I Y LEEET D,
[(E] |/AN—2 3 0@ SMCP (&, SMCP
Messages DIZEICEWNTHEE AT DOFEH
[EHHR— kLT =8, SMCP Message
EAEY EOHSEFRDERIL. SIB2 DX
RICIEEFENTULVELY,

TEEE - FHRTEZRIE. LTOERDEETH

Bo

1) Functional Object &

2) State Machine &

3) Attribute Change Rule &

4) Attribute Limit &2

5) Condition and Event %

6) Attribute Sequence E

7) Conversion T

8) Enumeration &%
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The
Function/Information Definition by means
of a set of files in the XML format [R1]
called SIB2XMIL is

Informative Reference [R2].
In SIB2XML, each of the above-listed

definitions is represented in a single file.

method of  expressing the

specified in

Both applications that create the
Function/Information  Definition and
applications that use the

Function/Information Definition access
SIB2XML.

The Memory Functional Object Definition
defines the parameters with respect to the
the

Functional Objects, 1Ie.,

the

Memory

design parameters of Memory
Functional Objects and the configuration
parameters for the functions of
Telecommand Issue SW (see Chapter 4).

The method of expressing the Memory
Functional Object Definition by means of
an XML-format file called a Memory
specified in

Management  File is

Informative Reference [R3].

The Diagnostic Rule Definition defines
Rules,
whether a Functional Object is operating
properly (see Chapter 6). Note that
Automated Monitoring Software (ATMOS)

can be used instead to define diagnostic

Diagnostic which  determine

rules that are much more complex than
the Rule

Informative Reference [R4]).

Diagnostic Definition (see

JERG-2-700-TP004

FEEE - [REREHE % SIB2XML &3 5
XML =% [R1] 77/ IILEICL>TRE
TEHHEIEISEXE [R2] ITHET S,

SIB2XML Tl&, LREDEEDNDERE—D
DI7AILTRRT B, W - FHRESTH
BT 37TV r—a bl EmeEs
FATEZ7ITVr— 323 SIB2XML %
TOERT B,

Memory Functional Object 7 I&.
Memory Functional Objects IZBEL T, %
NEDFE/INTA—RET LT FHET
SW OHEEICET HBRE/NT A —F EER
T5 AESH),

Memory Functional Object €& &, *
EUEEI7AILEMT S XML RO
T7ANICEK>TRETDHDHEIEISEX
Z [R3] ITRET .

=

Diagnostic Rule 5 % (% .
Object NEREIZEMEL TSN E I M E ¥
ETBHEDTHSD Diagnostic Rules ZEHE
5 6ESR), 4H. BBERY I LV
7  (Automated Monitoring Software,
ATMOS) #HAUL\HZE T, Diagnostic Rule 7
FRYBELINICERBZEIIL—ILEESR
THELARETH S (BBXE [R4] 1),

Functional
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The other subsidiary definitions consist
of Spacecraft Information Definition,

MAP ID Definition,

Packet Length Information Definition

and Telemetry

(Sections 7.1, 7.2, and 7.3, respectively).
The information of SIB2 can be shared in
the ground system, using the SIB2 system
as described in Informative Reference
[R5]. The information stored in SIB2
might be input or edited using various
formats (e.g., table or diagram). Specific
input or editing methods are defined
separately for each individual application.
Typical examples of specifications for specific
methods are found in Informative References
[R6] and [R7]. Many of the specific applications
that deal with SIB2 are described in Informative

Reference [R5].

JERG-2-700-TP004

ZOMDEBIRMLGEERIT. FEEFRES,
MAP ID &%, RUTL A LUNRT Y bR
BFHEMEGD (FhEn, 7.11H, 721, &
U 7.3,

SIB2 MiERIE. hER AT LIZEWNT
S$EXE [R5] NEET & SITSIB2 VRT L
FRAVWSETHETHENTE S, SIB2 IC
B hDERIE. ek BIRE &
BRXELEFEERL) ZRVTARFLEES
SNEd. BERMGANFELEREART
BerO7TIr—avEBICHRRET 5.
REMLELDIESEXE [R6] RU [R7]
[ZHB, SIB2 ZI/kSERMGBET TV r—2
3D IEBEXE [R5] ITEEE SN T
W3,
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2.5. Telemetry and Telecommand Value Processing / T LA Y RUT LTV FE

DA

2.5.1.

(Sub-)Fields of the (Parameters and) Attribute Values field

(Parameters and) Attribute Values 74 —JL K®D (¥7J) T4—IL K

In SIB2, one or more sub-fields (simply
referred to as fields hereinafter) are defined in
the (Parameters and) Attribute Values field of
an SMCP Message.

In general, a field is either in fixed length or variable
length. As a constraint, a field not located at the end
of an SMCP Message is always in fixed length!.

In SIB2, the position where each field is
located (i.e., the octet position and bit position)
is not explicitly specified but is implicitly
specified through the specification of the order
of the fields 3.2.5.4 Function
Definition/Information Definition 1) , 3.2.6.4

[Sections

Function Definition/Information Definition 1),
and 3.7.5.1 7)]. The way each field is handled

is specified in Section 2.5.2.

SIB2 Tl&. SMCP Message ® (Parameters
and) Attribute Values 7 4 —JL FIZ—2 L. ED
HITT4—ILF (LT, BIZT 1 —IL REFES)
EEERT Do

—RIZ.ETs—ILFEEEENTERLD
AnMThs, Hl#HE LT, SMCP Message2d
KETHEWIT 4 —ILFIE, BIZEERTHD.

SIB2 TlE, &7 4 —IL ENEZIZHRET 5D
(DF Y. octet LB E v MIB) [EBATRMIZE
HFT. 74— ILFDAEVIEZEDH S EICK YR
BIZESH D [3.2.5.4 IBEEEES - FHWMES D.
3.2.6.4 BT S - FHESE V. U 3.75.1
B D &7 4—IL FOJWIZDONTIE, 2.5.218
IZEDH D,

1 SIB2XML [R2] supports fields in variable length only for the ACTION Telecommand.
2 SIB2XML[R2] 1%, AIERD 7 1« —JL K% ACTION Telecommand 1Z% L TOH&HHR— b L TUL

%)0
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2.5.2. Overview on Processing of Values of Fields // 7 4 —JL K DED IR DHEER

The values handled in the processing of the
values of a field of a telemetry or telecommand

are categorized into Binary Sequence Values,

FLARY-FLOAIVEFDT4—ILFEDED
MEBTHESEIE, N4 FUIE, £T7—4%{E. T
FE. RUXFIEIZDFESINDE (FhEh,

Raw Data Values, Engineering Values, and
String Character Values (Sections 2.5.3, 2.5.4,
2.5.5, and 2.5.6, respectively).

the

Figure 2-1 shows summary of the
processing of values of fields specified in SIB2,
which the

subsections.

is explained in following
The processing consists of the following three
steps.

Binary Sequence Extraction/Embedding

25.31E, 25418, 255, R 2.5.618),

Figure 2-1 (2, RIETLBFIZERAAY 5 SIB2 T
EDHEZT4—ILFEDEDREDELEHETRT,

COREIE, UTOEDDRTYThild,

INA S ) B - 1A (2.5.3.4 18)

(Section 2.5.3.4)

Numerical Decoding/Encoding
2.5.4.3)

Engineering Unit Conversion (Section

(Section

2.5.5.2) or String Conversion (Section
2.5.6.2)

HET2—F-T2a—F (254.318)

THELH (2552 B) FhIEIXFEHLEHR
(2.5.6.2 18)
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2.5.3.

2.5.3.1. General / —fi&

A sequence of binary values that constitutes
the contents of a field is referred to as a Binary

Sequence Value in this document.

Binary Sequence Value // 734 5 1) 5I{E

JERG-2-700-TP004

FETRH.ET4—ILFOHEZEZERTHLD
Thd. —EREQOLVE/ 1S ) IEEMRT
o

2.5.3.2. Fixed Length or Variable Length / BEERMNAIZREH

Each field is in either fixed length or variable
length. Which of the two is appropriate for a
field is specified according to Section 3.2.3.3
Section 3.2.5.6

Information Definition 1), and Section 3.2.6.5

Information Definition 2),

Information Definition 1).
2.5.3.3. Bit-Length

The bit length (f the field is in fixed length) or
maximum bit length (f the field is in variable
length) of a field, both of which is referred to
as a Bit-Length, is specified according to
Section 3.2.3.3 Information Definition 38),
Section 3.2.5.6 Information Definition 2), and

Section 3.2.6.5 Information Definition 2).

The bit lengths of sub-fields for an Attribute
are specified for each Attribute. It is possible
to specify different bit lengths depending on
how the Telemetries and Telecommands are
defined. Up to two lengths (called tight and
loose)
Attribute [3.2.3.3 Information Definition 3)].

is allowed to be specified for an

BI74—ILFIFEERMNAIZEEIADANANT
Hd, ET4—ILERNZDANTHIIZE.
3.2.3.31EEMEE2), 3.2.5.6HFEHEED, &
1z1£ 3.2.6.5 HIFHERE DI ->TED B,

Bit-Length &¥MTHEDTHD. £71—IL
FOEY bR (Z4—IL FABERDEAR) F1=
EFRAKEY bR(T4—IL FANAERDIGA) #.
3.2.3.3 BIEMES 3), 3.2.5.6 BIEFHEE 2), T
fz1£ 3.2.6.5 HIERERZ DI > TED S,

Attribute 2R3 571 —IL FDE v FRIZ,
Attribute #E IZ E & % . Telemetries & U
Telecommands DEFREICIECTERLDHEY b
REEETHENTE D, H5 Attribute ITX L
T. ZRRKTZDONDEREE (tight XU loose FEIEH
%) FHRETHIENHFESIND [3.2.3.3 [FHWE

=3,
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tight is for the definition method that often
has many fields in one SMCP Message and

specifies the bit length as compact as possible.

loose is for a definition method in which small
number of fields is often transmitted at one
time and is specified with priority given to
ease of handling of field values on the

spacecraft.

JERG-2-700-TP004

tight [&—2® SMCP Message [Z% DT «
—IFERODENZVEREZDE-HDIOTH
Y, AEEGRY VNI FEEY FRZEET
%o

loose [F. 1 EITIRIET 57 4 —IL FOEHLD
BOWELNZVEREZD-HDIDOTHY . FEHHE
TDI74—ILEDEOHRWNPLT EEEBELTEE
EI %o

2.5.3.4. Binary Sequence Embedding/Extraction // 7N 7 1) F1EA - #H

Telecommand Issue SW identifies the octet
position, bit position, and bit length of each
field according to its order and Bit-Length (see
Sections 2.5.1 and 2.5.3.3, respectively), and
embeds the Binary Sequence Value into the
field of a Telecommand Message to be
transmitted. This operation is referred to as

Binary Sequence Embedding.

The Data Conversion Module performs the
in the of the

above-described one on a received Telemetry

operation reverse order
Message. This operation is referred to as

Binary Sequence Extraction.

TLATYRHET SW E, £ —IILFDi
WIE & Bit-Length (Fh£h, 251 BRUY
2.5.3.3 EBH) [T >TIT 1 —ILFD octet fi
B. EvIrIE. EVvIFREHEL. #£ETH
Telecommand Message D& 7 1« —JL FIZ/ A
FUEHEZEBDHRAL , COREZ /A S 1) FIEA
EWMT B,

T—REBRED 1 —)LIE, B8 L 1= Telemetry

Message |2 LT, LRBEFDRNDIZELE
Y 5. COBRIEZNAFT)FIEHERT B,
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2.5.4. Raw Data Value // £T—4%1{&
2.5.4.1. General / —fi&

Value

representation of a numeric value, in which case

A Binary Sequence might be a

the numeric value is referred to as a Raw Data

Value in this document.

JERG-2-700-TP004

NAF VB, BIEERRT HIETHLEMN
Hb5. TDHEE. TOHREZ . AETRHET 2B
EMIT B,

2.5.4.2. Encoding Method / T>a—5 4 VF AR

If a Binary Sequence Value is a representation of

a numeric value, an Encoding Method (Section

3.1.3) is specified for the Binary Sequence
Value. The Encoding Method of a field is one of
(unsigned), signed

the unsigned integer

integer (two's complement) (signed), and
IEEE754-format
(ieee754). For an integer (unsigned or signed),

the bit length of a field must be between 1 bit

floating-point number

and 64 bits. For a floating-point number
(ieee754), the bit length of a field must be 32
bits (single precision) or 64 bits (double

precision).

NAFTVIENBIEDORBFTHAEE. TD/\ 1
FUSEIC T a—FT 1«25 A (3.1.31H) &
EHD BHDITA—ILKDT a—T 1 A
X, F574 LEH (unsigned), FEHY BH (=
D#EH) (signed), IEEE754 R DZ8/NS
# (eee754) DRAINMNTH D, EH (unsigned
F7zl% signed) DFZE. 71 —ILEDEY R
F1EY DB 64 EY FTHIVENH D, iF
B/ R B (leeeT54) DIHEE. 714 —ILFDE
vhRIF 32 Ev b (BEBE) 64 EYF (F
HE) THLHILENH S,
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2.5.4.3. Numerical Encoding/Decoding / #fET>a—F - F7a—F

The operation to obtain a Binary Sequence
Value in the specified Encoding Method from a
Raw Data Value is referred to as Numerical
Encoding.

Telecommand Issue SW has a function to
perform Numerical Encoding according to the
Method 3.2.3.3
Definition 3.2.5.6

[Sections
3)

Encoding
Information and
Information Definition 3)].

The operation to obtain a Raw Data Value
from a Binary Sequence Value in the specified
Encoding Method is referred to as Numerical
Decoding.

The Data Conversion Module has a function to
perform Numerical Decoding according to the
Method 3.2.3.3

Definition 3.2.6.5

[Sections
3)

Encoding
Information and

Information Definition 3)].

ET—4SEMrD BELETVO—T 4 VT A
HXDNATFVINEZFIREEURET  O—F
EMT B,

FLATYURHET SW X, Toa—F4 25
A [3.2.3.3HEMRER IRV 3.2.5.6 HIFHRTE
23] ITR- T HET 00— FERET HHEE
¥,

BELETYa—F 4 LT ARD/AF 15
EhD. A7 2 EBIBEESETI—FE
e 2,

F—ARALEWMESa—IEF. T oa—TFT1UTA
= [3.2.3.3BIEHTEE IRV 3.2.6.5HIEHRES
A TS T, HETI— FEERT Si4EesE
oo
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2.5.5. Engineering Value // T*3{E

2.5.5.1. General // —fi&

In this document, a numeric value that
expresses a physical quantity is referred to as
an Engineering Value. Each of Numerical
Value Attributes, Value

Parameters, and Pseudo Attributes (Section

Numerical

2.5.8) has an Engineering Value.

If a Raw Data Value itself does not represent a
physical quantity, it can be associated with an
Value by
Engineering Unit Conversion described in
Section 2.5.5.2. If no

Conversion is specified for a field, the Raw

Engineering specifying  an

Engineering Unit

Data Value and Engineering Value of the field

are identical.
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KETH. MEEZRIVEZIFELHRT
%, Numerical Value Attributes, Numerical
Value Parameters, & U8 Pseudo Attributes

(2.5.818) MR RIFTZHEEED,

ET—SEFX. ZNhESIYEEZRL TV
WMEE. 2.5.5.2 BICERT LEEZHREED. T
FEEHMIEGSEIENTES, HHT1—ILF
2. TFEZBREFEDHLRWNGE. TDT 1 —ILK
DET—EEETFEIXR—THS.

2.5.5.2. Engineering Unit Conversion // TF{EZ#

The Engineering Unit Conversion specifies

either the conversion between a Raw Data
Value and an Engineering Value or the
formula to calculate an Engineering Value
from Engineering Values. One Engineering
Unit Conversion defines one of an Encode

Engineering Unit Conversion (Section 2.5.5.3)

for telecommand values, a Decode Engineering
Unit Conversion (Section 2.5.5.4) for telemetry

values, and the formula to calculate a Pseudo
Attribute (Section 2.5.8).

[Note] An Engineering Value is the value of
one of a Numerical Value Attribute, Numerical

Value Parameter, and Pseudo Attribute.

THFEZEHRIF, £T 2 ELITFEOHDE
#, F=F, CO2FEFEHD) TZENAS—D
DITFEADHEXDANNEEDH L LDTH
%, —DOIFELEHIEL, TLATY FEICRT
% Encode TH{EZH: (2.5.5.318) N, TL Ak
JEIZ® T B Decode TH{EZH#: (2.5.5.4 IH)
M. Pseudo Attribute (2.5.8 I8) DETERX H.
DRNDEEDDIEDTH S,

[(F] I={E(X. Numerical Value Attribute,
Numerical Value Parameter, & f=I& Pseudo
Attribute DfEINMDETH S,
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2.5.5.3. Encode Engineering Unit Conversion // Encode T {EZ#2

Telecommand Issue SW has a function to

perform  Engineering Unit Conversions

referred to as KEncode Engineering Unit

Conversions.
In an Encode Engineering Unit Conversion,
the Engineering Value of a Numerical Value
Attribute or Numerical Value Parameter is
converted to its Raw Data Value according to
Sections 38.2.3.5 Information Definition 2)
and 3.2.5.8 Information Definition 1).

TLav Y FHEITSW I, Encode TH{EZE
HEMT D IFELREERET SHBEEEF D,

% Encode TH{EZE#TIE.3.2.3.5 HIFHTE
% 2RV 3258 HIFMER DICHE- T,
Numerical Value Attribute % fzI& Numerical
Value Parameter D TEEEMN  ET—F{E~E
BmEhad,

2.5.5.4. Decode Engineering Unit Conversion // Decode T {EZE #2

The Data Conversion Module has a function to

perform  Engineering Unit Conversions

referred to as Decode Engineering Unit
Conversions.
In an Decode Engineering Unit Conversion,
the Raw Data Value of a Numerical Value
Attribute or Numerical Value Parameter is
converted to its Engineering Value according
to Sections 3.2.3.5 Information Definition 1)

and 3.2.6.7 Information Definition 1).

31

F—ARLEHES 21— )LIE. Decode THEZL
HEMT HDIFELREERET SHBEEEF D,

% Decode TH{EZE#TIL. 3.2.3.5 IRIFHE
Z D RU 3267 BHEHRESE DITHK-T,
Numerical Value Attribute & fzI& Numerical
Value Parameter D4 T—Z EM, TREEAE
BEhad,



2.5.6. String Character Value // 3XZF3I{E

2.5.6.1. General / —fi%

In this document, the value of string

characters 1s referred to as a String Character
Attributes,
State

Value. Each of Enumerative

Enumerative Parameters, and

Attributes has a String Character Value.
The Raw Data Value is converted to/from a
String Character Value wusing the String

Conversion described in Section 2.5.6.2.
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AKETRHXFIDEELFIEELEHRT 5,
Attributes,
Parameters & U State Attributes D& LR IELF

FEZEHFD,

Enumerative Enumerative

EF—4ElE, 2.5.6.2 IBIZET XZHLTHhE
AWT, XFIHEELERSIND,
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2.5.6.2. String Conversion // XF5|Z

A String conversion converts either a Raw Data

Value to a String Character Value (called

Decode Conversion) or a String Character Value to a

Raw Data Value (called Encode Conversion). The

definition of a String Conversion has pairs of a
Raw Data Value and a String Character Value
and is used in both the Encode Conversions
and Decode Conversions. The uniqueness in the
conversion is guaranteed for the String conversion.

Telecommand Issue SW has a function to

perform the Encode Conversion of the
telecommand value of the Enumerative
Attribute according to the Enumeration

Definition (i.e., the correspondence between a
Raw Data Value and an Enumerative Name
specified in Section 3.9.2.2 Information
Definition 1) and Function Definition 1),
respectively).

The Data Conversion Module has functions to
the Decode of the

telemetry value of the Enumerative Attribute

perform Conversion
according to the Enumeration Definition and
to perform the Decode Conversion of the
State Attribute

according to the State Machine Definition (Ze.,

telemetry value of the

the correspondence between a Raw Data Value
and a State name specified in Section 3.3.2.2
1

Information Definition and Function

Definition 1), respectively).
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XFHIEHIE, £ T— 2 BEEXFINEICERRT
51D (Decode ZHEMES) . Ff=lE. XFIEZE
ET—HEICERTEHHD (Encode ZEHEEMES)
DfEINNTHD, —DDXFIEBRDERIE. &
TR EEXFIEDOREDHEERES. Encode
ZH & Decode ZHDMNATHLLN S, XFF
ZHTIE, ERO—EEINRIISND,

T LT FH4T SW X, Enumeration &

(DFY.3922IHEHEE D HNEDIET—
AELHEETEE DAEDH S Enumerative Name
Dxths) [2# > T Enumerative Attribute M
LY FE® Encode T ZERET SHEEZLTF
o

T—AREHRED 1 —/)LIE, Enumeration
IZ%€ > T Enumerative Attribute @7 L A k1)
fED Decode ZHiZ R Y HHERE, MU, State
Machine % (DF Y, 3.3.2.2 HIFREE 1) M
EHDET—FELHEEEE 1D NEDHS State
ZDOXE) 129 5 T State Attribute DT L A b
JED Decode ZihE RIS DHREE D,
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2.5.7. Type of Attribute or Parameter fields // Attribute & =& Parameter 7 4 —JL K DFE R

2.5.7.1. General /| —fi%

There are four types of Attributes and
Parameters: Binary Sequence, Numerical
Value, and State (for the
Attribute only). The length of the field,

encoding/decoding of values, and handling of

Enumerative,

them depend on the type as described in the

following.
2.5.7.2. Data Type// T—% %!

The Data Type (Section 3.1.2) is a concept to
indicate whether the length of the field is
variable or fixed, whether the type of the
Attribute/Parameter is a Numerical Value or
Binary Sequence, and how its Engineering
Value, if it is a Numerical Value, is handled in
computers (both aboard the spacecraft and on
the ground).

[Note 1] This document does not specify how
the Data Type Value

Attribute/Parameter 1s interpreted and the

of a Numerical

interpretation method is specified in each

implementation that handles SIB2.
[Note 2] No Data Type is specified for a field

that holds a value in Enumeration or State.

Attributes & Parameters [Z (&,
Sequence, Numerical Value, Enumerative, &
U State (Attribute IZDWTD#H) OEDODFE
AMABABHBLUTIZRT LI T4 —ILFDRS.
EOTa—F, 72— FRU, HLMIZ DFEF

[ZIRTFT B,

Binary

T—4%% (312 B) X, T4 —ILFAFAER
M EE KD . Attribute/Parameter O F& Il H
Numerical Value A Binary Sequence T#H 5 H.,
F 7= Numerical DIFEFEHER (FEKEBE L
MEDWA) TLFEEZRI AEETIBETH
%,

=

[ F 11 =K Value
Attribute/Parameter M7 — 4 2 D@BIRA A
MELTHE LY. BNAXKIT SIB2 ERSNER
BIZED S,

[ Numerical

[} 2] Enumerative E7=% State DIEZRET S
T4—ILFICIE, T—2EEEDHIEL,
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2.5.7.3. Binary Sequence Attribute/Parameter field

The length of a field that holds the value of a

Binary Sequence Attribute/Parameter is
either fixed or variable.

The Data Type of the fixed-length or
variable-length  field
variableLengthBinary, respectively.

No Encoding Method is specified for the field

in SIB2. Thus, the Binary Sequence Value of

is  hexBinary or

the field presents neither a Raw Data Value nor
an Engineering Value in the model of SIB2.

[Note] A Binary Sequence Attribute/Parameter
is used to represent a value of a more
complicated data type (such as an array or

structure type)

Binary Sequence Attribute/Parameter D{E
FRETSH 74— ILFX EERFLEIAERD
fainhTH5,

TAHF EAERTA—ILEDRIERT 4 —IL
EMICIE L. EEF . hexBinary F = I&
variableLengthBinary T %,

COT714—ILFIZIF, SIB2 TIEFTVa—F 1
DI HRREEDEN, £ T, SIB2 DETLT
[F. SOT4—ILRD/A A F ) FHEIR, £T—% 1B
HITFEIRBALLL,

[;¥] Binary Sequence Attribute/Parameter [,
K VEHLGT 2R (BRIEOCBEREE) OE
DRBIZAWLS,

2.5.7.4. Numerical Value Attribute/Parameter field

A field that holds the value of a Numerical
Value Attribute/Parameter has a fixed length
between 1 bit and 64 bits.

The Encoding Method of the field is one of

“unsinged”, “signed”, and “ieee754”.

The Data Type of the field is one of “byte”,
“short”,

“unsignedInt”, “long”, “unsignedLong”,

“unsignedByte”, “unsignedShort”,

(134 »”

nt”,
“float”, and “double” (see Section 3.1.2.3).
An Encode Engineering Unit Conversion
and/or Decode Engineering Unit Conversion

might be specified for the field.

Numerical Value Attribute/Parameter D&
ERIFETHI4—IFE 1EY DB 64 EY
FETOEERTH S,

SDI74—ILEDT a—FT 427K
“unsinged”, “signed”, F71z1d “ieee754” DfiihL
MNTHb

DT 4—ILEFEDT—4%2EIE, ‘Dyte”,
“short”,
“unsignedInt”, “long”, “unsignedLong”,
“float”, E 1= (X “double” AN M T H 5
(3.1.2.3 IHBR),

E 512, Encode THEZE# & Deocode TH{E
THD—AERFIRAEZEDDIENTES,

“unsignedByte”, “unsignedShort”,

“s b

nt”,
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2.5.7.5. Enumerative Attributes/Parameter field and State Attribute field

A field that holds the value of an Enumeration Enumerative ES 1= =S State

or State Attribute/Parameter has a fixed Attribute/Parameter DEZRFT 57 1 —IL

length between 1 bit and 32 bits. FIZ. 1EYy r5 32 EY FETOBEERTH
%,

The Encoding Method of the field is unsinged, ZDI74—IVEROT a—T 4T ARIE

Le., the Raw Data Value of a field that holds unsinged Td% %, DF Y. Enumerative F£71z[&

the value of an FEnumeration or State State Attribute/Parameter DEZREFET ST«

Attribute/Parameter is a positive integer. —LROET—FEFEDEHTH D,
No Data Type is specified for the field. CDT4—ILFIZIET—22EEDLLY,
A String Conversion is specified for the field. CDTA4—ILFICIEXLFINEBREZED D,
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2.5.8. Pseudo Attribute

The value of a Pseudo Attribute is an

Engineering Value that is calculated from
other Engineering Values. A Pseudo Attribute
is handled in the same way as an Attribute in
application programs that handle Engineering
Values.

The Data Conversion Module has a function to
calculate the value of the Pseudo Attribute
according to the information specified in
Section 3.2.4.2 Information Definition 3).
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Pseudo Attribute DfEIL. D TFEH 55
HENhDITFETHSD, Pseudo Attribute (&,
THEFRST7TIS—23>TaT34LICE
VT Attribute & RFRIZHRHDN S,

T—AE|MED1—)LIF, 3.24.2 BIERES
ITRIIFIZHE > T Pseudo Attribute DIEZE
HETHHEEXRED,
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2.6. Functions of Telecommand Issue SW and Telemetry Monitor SW
TLATYRRETSWRUT LA YR SW O#EE

2.6.1. General /| —fi%

In this section, the functions of Telecommand KIEIZIK, TLaATU FHEIT SW T LA K
Issue SW and Telemetry Monitor SW are ')JEifR SW O#EE. #FICSH =DM SWs D #
specified. Notably, the functions include those of a BIEBETH ST — I EMED 21— ILDEEZE
Data Conversion Module, which are common & TEET .

functions of the two SWs.
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2.6.2.

2.6.3.

Telecommand Issue SW has a function to
issue Telecommands.

In the issuance, Telecommand Issue SW
informs the human operator of the
Criticality Level of the Telecommand if
needed and checks whether the issuer is
allowed to issue the Telecommand or not
according to the information specified in
Section 3.2.5.4 Function Definition 4) and
Information Definition 2).

SW also checks

whether the values of the parameters of

Telecommand Issue

Telecommands to be issued satisfy the
constraints or not according to the Valid
described in Sections 3.2.3.5
Definition 1) and 3.2.5.8

Range
Function

Function Definition 1).
Precheck of Telecommands

Telecommand Issue SW has a function to
check whether the issuance of a
Telecommand is allowed or not before the
issuance according to the information of
the Effective-Condition or Begin State
name 3.2.2.1
Function Definition 2), Section 3.2.5.4

Function Definition 2), and Section 3.3.2.3

described 1In  Section

Function Definition 2). The function is
called the Precheck.

JERG-2-700-TP004

Issuance of Telecommands // Telecommands D FE{T

T La< Y FH4T SW I, Telecommands
TRITY OMEEZTE D,

RITICERL T, TLavy FHETSW I,
325 4HMEEES VR VIFHMES 2ITED
5E®MICHE » T
Criticality Level Z W EIZIE CREEICH S
5L HITHRITERNZD Telecommand &
HITITHEBZHBIEINEBLEFIVIT
%,

Telecommand @

Ff. TLaATY FRIT SW &, 1T
% Telecommands M/\5 * —4% DIEHLFHIEY
Ewmf-9hEND. 3235 HEETE DR
U 3.2.5.8 Hi%EEE S 12T Valid Range
[CR-TFzvIT 5,

TLav Yy FH4T SW X, Telecommand
ZRITLTEUONED, 3.2.2.1 HEEES
2), 3.2.5.4 IEHEETEE 2), RU 3.3.2.3 IBH#
BETE S 2)ITE T ER. AEMHF 123 Begin
State &, T2 T, BITICEKIBLF I VY
T HRBEEED, CDHEEE Precheck &I

SN
Mo
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2.6.4. Collations of Telecommands // Telecommands MBS

2.6.4.1. General // —fi%

Telecommand Issue SW has a function to

perform Collations for Telecommands. When

Telecommand Issue SW issues a
Telecommand, it starts the Collation of the
Telecommand. There are four types of

Collations of Telecommands: Echo Collation
(Section 2.6.4.2), Send Verification (Section
2.6.4.3), Acknowledge Collation (Ack Collation;

TLavy FH1T SW (X, Telecommands D
BEFERET DMEEEFD, T LYY FHET
SW (&, Telecommand #H1{T95&. TN
Telecommand I3 5B EZHBT 5.
Telecommands DBEIZIX, TI—HEE (2.6.4.2
B), £ FEAY T 74 (2643 ),
Acknowledge & (Ack FBE; 2.6.4.418), Y4
TARNY D74 (2.6.45 H) OMBEEINEFES

Section 2.6.4.4), and Success Verification
(Section 2.6.4.5).
Upon an 1issuance of a telecommand,

Telecommand Issue SW always performs an
Echo Whether
Issue SW performs zero or more of Send
Ack Collations,

Verifications are specified in the setting of

Verification. Telecommand

Verifications, and Success

Telecommand Issue SW.
SW

Telecommand, whether Telecommand Issue

When Telecommand Issue issues a
SW waits or not for the completion of the
Collations of the previous Telecommands
before the issuance of the Telecommand is
specified in the setting of Telecommand Issue
SW. If Telecommand Issue SW does not wait
for the completion of the Collations of the
previous Telecommands, Telecommand Issue
SW  performs the Collations of multiple

Telecommands in parallel.

o

TLATURFETSWIE. HAHTLIATUFD
RTICHEVWT, To—EBEEFEICERET S, TL
a9 RHEIT SW M, £ FR1YT7A, Ack
BE, YO AN T 71 DEREERT 50
. TLaT Y FHEIT SW OREICKVIBEET
%

TLaT Y FET SW HH 5 Telecommand %
RITT D, TORTRICT LAY FHITSW
MNENLIBTD Telecommands DEEMNTET T 5D
EFODMFLBLNME. TLIAT Y FEITSWD
BEICKVIEET . TLAT FFETSW I,
ZHURID Telecommands BEDTET ZF 4L

55 . BHD Telecommands DS #REFHITT
EET B,
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2.6.4.2. Echo Collation// Ta—BE&

In the Echo Collation of a Telecommand,

Telecommand Issue SW verifies that the
Telecommand has been sent from the ground
station, using the response from the ground

station (see Section 3.3 in [A3]).
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HB Telecommand DTI—MEETIX, 7L O
T RET SW X, #1EFBA S Telecommand A
EEENF-EZ, HHERMLDIEE ((A1]331H
B®) ZAVTRILYT 5.

2.6.43. Send Verification// £ KA 227 A

In the Send Verification of a Telecommand,

Telecommand Issue SW verifies, according to the
Communications Operation Procedure-1 (COP-1)
[A7], by using Communications Link Control
Words (CLCWs) received from the spacecraft,
that the has the

spacecraft received

Telecommand.

%% Telecommand Dtz FAN1) 774 TlE,
TLaATURHEIT SW IE. FEENLZOD
Telecommand #%{§ L 7=E % . Communications
Operation Procedure-1 (COP-1) [A7] [Z#ELN. BF
BN 5 2{EF S Communications Link Control
Words (CLCWs) ZFHWTHEET %,

2.6.4.4. Acknowledge Collation (Ack Verification) / Acknowledge BB & (Ack FB&

(Ack
Verification) of a Telecommand, Telecommand
Issue SW verifies, according to the SMCP [A3],
by using ACK Telemetry received from the
Functional Object, that the Functional Object

In the Acknowledge Verification

to which the Telecommand is sent to has

received the Telecommand?.

3 % Telecommand M Acknowledge BB& (Ack
BE)TIR, TLaATY RHET SW k. 3
Telecommand MiE{E 5D Functional Object A, &
® Telecommand =g LT=F%. SMCP[A3] IZ
fELy, [E Functional Object M R{ET SH ACK
Telemetry ZFAWVTHREET 5 4,

3 The Ack Verification is not in the current implementation as of March 2023.
42023 4F 3 ABRADRET Ack BEFIREETH D,
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2.64.5.

In the Success Verification of a Telecommand,

Telecommand Issue SW verifies that the
Functional Object has successfully executed
the Telecommand, by checking values of the

Telemetries sent from the Functional Object

(hereafter relevant Telemetries) [Section
3.2.5.3 Function Definition 1)
ParameterValueSetting  Attribute  name,

Section 3.2.5.4 Functionalal Definition 3)
Attribute Change Rule name, and Section
3.3.2.3 Function Definition 3) End State
name].

Telecommand Issue SW waits for the duration
specified 3.4.2.2
Definition 1) Wait Time and Section 3.3.2.3

[Section Information
Function Definition 4) Maximum Allowable
Transition Time and 5) Minimum Allowable
Transition Time] from the completion of the
Send Verification if Send Verification is
performed or from the completion of the Echo
Collation otherwise .

After that, Telecommand Issue SW receives
relevant Telemetries up to a specified number
of 3.4.2.2

Definition 2) Maximum Receive Times] and

times [Section Information
checks whether the Engineering Value is an
expected value.

Telecommand Issue SW declares success when
the expected value is obtained and terminates

the Success Verification.
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Success Verification // ¥ 2AR1) T 7 A

$ % Telecommand DH I EZARY T7AT
IX. 7L< > FFIT SW [, Functional Object
MZ®D Telecommand ZRHNEIZEITLIZE%.
B Functional Object A&t d 5 Telemetries
(LAB%E. BEE Telemetries) DEIZ K YIREET %
(8253 MiEHEESE D/NT A —2EETE
Attribute #. 3.2.5.4 IAHEEEE 3) Attribute
Change Rule name, R U 3.3.2.3 IBH#HETEE 3)
End State 4],

TLOATURRT SW . £V KRy T 74
EEETDEEE S FA) T 7 ETEHIDS,
SLEBFNET I —EBEETHMNS BE LI
il [3.4.2.2 BIFMES 1 FHEMRY 3.3.2.3
IREREE &
Time R 5) Minimum Allowable Transition
Time] BT 5DERFD,

4) Maximum Allowable Transition

ZTOD®., TLaITYFHET SW X, BE
Telemetries ZIEEMESK [3.4.2.2 HIFHREZE 2)
SABEZEDHY FTREL. TOITFENEF
LE-ETHEINFzvIT 5,

TLaAT U EHET SW K. BiIFLENEDS
NERRTHRMEHM L. YA D74 %
RTY %,
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2.6.5. Limit Check

The Data Conversion Module has a function
called the Limit Check, which checks whether
the Engineering Values of Numerical Value
Attributes and Pseudo Attributes are within
the ranges defined in Section 3.2.3.5 Function
Definition 2) and Section 3.2.4.2 Function

Definition 5), respectively.

JERG-2-700-TP004

T—REHBED 2 —)LIE, Limit Check &FFIE
h5#eezF>2, COHEEIL. Numerical Value
Attributes B U Pseudo Attributes ) T={EAS,
ThEN, 3235 HEHAETES 2) RU 324218
HWHEER HTERT DHEICHINF I VIT

BE XE F&

2LDTHS,
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2.6.6. Character Display // XFF*~
2.6.6.1. General / —fi%

Telemetry Monitor SW has a function of

Character Display. In this function, Telemetry

Monitor SW shows 1) Binary Sequence Values,
Raw Data Values, String Character Values,
and Engineering Values of Attributes and 2)
the Engineering Values of Pseudo Attributes
according to the definition of the display.

2.6.6.2. Engineering Value / L&

If the Engineering Value of a Numerical Value
Attribute or Pseudo Attribute is displayed
with characters, Telemetry Monitor SW sets
the color of the characters as follows:

(1) If the Engineering Value is outside the
range of its Action Limits (Ze., if the Critical
Level is Action) [Section 3.5.2.2 Function
Definition 2)], Telemetry Monitor SW sets the
color of the characters to red.

(2) If the Engineering Value is within the
Action Limits and is outside the Caution
Limits (Ze., if the Critical Level is Caution)
[Section 3.5.2.2 Function Definition 1)],
Telemetry Monitor SW sets the color of the
characters to yellow.

(3) Otherwise, the Engineering Value is within
the Action Limits and is within the Caution
Limits (Ze., the Critical Level is Normal). In
this case, Telemetry Monitor SW sets the color

of the characters to white.
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TLARYER SW X, XFRTOHEETE
D, COMEEILX. 1) Attributes D4 F 1) FIE,
ET—4lE, XFIE. RUILFE, U, 2)
Pseudo Attributes D TFEZEEDEEICED
ERTT Do

% % Numerical Value Attribute F fz &
Pseudo Attribute D TFEAXFTRIRIN
BBE. TLAFJER SW EIXFEEZUTD
LOICERET B,

(1) T=EAS Action Limits Q&S (DF Y.,
Critical Level A% Action) [3.5.2.2 IH#RETE S 2)]
ThdigE. TLANIER SW IXFEREZEZR
IZERET %,

(2) THfEAS Action Limits OERNTH Y. »
2. Caution Limits Q&MENTHD (DFY.
Critical Level A% Caution) [3.5.2.2 IB#EEEH
DI /&, TLARYERSWIEINXFREHICHK
EI 5,

(3 EnUNDIZE. TFEA Action Limits 0D

gEEN., N2, Caution Limits DEEAKNTH 5
(DFE Y, Critical Level A* Normal), ZDIHA.

TLAR)ERSWRIXFREZBICERET 5,
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2.6.6.3. String Character Value // 3X=F5I{E

If Telemetry Monitor SW displays the
character string obtained through the String
Conversion for an Enumerative Attribute or
State Attribute, the color of the character
string is set to the color specified according to
its Criticality Level [Section 38.3.2.2 Function
Definition 38) or Section 3.9.2.2 Function

Definition 2), respectively].
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TLAMUE SW . % Enumerative
Attribute F7=I& State Attribute (¥ LT, X
FHLEHRZEZBL THELONE-XFIERTT 515
&. Z O Criticality Level [EhEh, 3.3.2.218
HEETE S 3)E (£ 3.9.2.2 BEEE R 2)] 126>
THEELEBIZHRET .
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2.6.7. Management and Operations of the Contents of Memories // * E!) DABRDEIE L 1g

03
Telecommand Issue SW has a function to
manage/operate the contents of Memory

Functional Objects (hereafter referred to as
Memories in this section). This function is

called Memory Management.

(LOAD)

planned contents of a Memory from the ground

Telecommand Issue SW uploads

to the Memory on a spacecraft and downlinks
(DUMP) contents of the Memory from the
spacecraft to the ground. If a Memory is a
target of the Memory Management [Section
4.2 5)], Telecommand Issue SW stores the
downlinked contents as the expected value of
the Memory.

There are two methods to upload contents of a
Memory: 1) upload the entire planed contents
(without Optimization), 2) upload only the
parts where the planed contents differ from
the of the (with

Optimization). The former is used when the

contents Memory
contents of Memory are unknown. The latter is
used to minimize upload time when the

contents of the Memory are known.

The commands (to Telecommand Issue SW)
that operate a Memory are classified into four
types listed in Table 2-1, which are the
combinations of 1) write or read, and 2) a
telecommand or a CISW Control Command
(Section 2.3).

A telecommand targets a portion of the
address range of the Memory. Here, read might

target the entire Memory and write only targets a

FLavy F#1T SW IZ Memory Functional
Objects AT, RIETIE Memories £F533) D
NEZEE - BT OMEEZEHF D, COHEEIE.
AEEEEEIEND,

FTLaAvy FHEIT SWIE. 5 Memory [ZxF
LT EEL=-REZ EHSFEHEED Memory
~7v7Aa—F (LOAD) ¥5%, £, £D
Memory DINBZE . . FEEN S EATDI V)Y
2 (DUMP) 35, % Memory &+ E!) EiE
ORFEL- 42 5] HBE., TLITUFHE
1T SW &, Memory DEIFEELE LT, FH2 1)
VO ENT-NBEEET .

Memory DRARZEZT v 70— KT 5AEIZ
2H%:1) FELE-NBZLEOT7 Yy 70— F (&
bz L), 2) HEL=RAEHMN Memory DRAR
LEBDEPDADT Yy TO— K (ZHEEHY),
BTE X Memory DRABRNFEALZZEIZHWNS,
#®AE(X Memory DIRNBEABREMEHE. 7v /A
— FEBEZREICTIDIZHANS,

Memory Z##E35(T LT FHEITSWA
®D) AT KRIE 1) EERAHMFEAL L, 2)
TLIATY EMCISWHIEHIY > F (2.318)
DENNTHD, R, T ODHEAEHEITE
CT. Table2-1 [ICFE9 MIBLEICHE SIS,

FLavy FIEFE®D Memory DHdF KLRA

#HFEZENERET D, T T, A LIE Memory
LHREF[EREL DS BHH, EFRAHE Memory D
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limited portion of the Memory.
A CISW Control Command always targets the

entire address range of the Memory.
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RBonf-EBrDHERNRET S,
CISW #lfE o< > FIXEIZZED Memory D&
7 FLRABRERRET B,

Table 2-1: Classification of the commands that operate the contents of a Memory

Memory DINBZFETHa< Y FORE

Telecommand (SMCP Telecommand) / | CISW Control Command //

TLa< > K (SMCP Telecommand) CISW #lfHla< > F
targets // | a portion of the address range of the | the entire address range of the
PIE 3 Memory // Memory D& 5T KL R&FH | Memory // Memory D27 F L A&
Write // | WRITE Command LOAD Command
E&AH | (= MEMORY LOAD Telecommand)
Read // READ Command DUMP Command
FEAHHEL | (= MEMORY DUMP Telecommand)

The WRITE Command is a command to write
data into a specific address range of a Memory,
which corresponds to the MEMORY LOAD
Telecommand in the SMCP.

The LOAD Command is a CISW Control
Command that commands Telecommand Issue
SW to update the contents in the entire
address range of a Memory.

The READ Command is a command to read
data from a specific address range of a
Memory, which corresponds to the MEMORY
DUMP Telecommand in the SMCP.

The DUMP Command is a CISW Control
Command that commands Telecommand Issue
SW to read the contents in the entire address
range of a Memory.

[Note] For a DUMP Command, the current
Telecommand Issue SW only has a function to
issue one MEMORY DUMP Telecommand.

WRITE Command [&, Memory D$EFEDT K
LRAEHEHICT—2%EZTALHHNOITUFT
3 5.,SMCP ® MEMORY LOAD Telecommand
[ZXIET %,

LOAD Command &, &% Memory DE7 F
LAGELEDABDEHZ. 7 LI FFTSW
~NERTAHCISWHIEHOT Y FTHS

READ Command [, Memory D¥FEDT F
LRAEEMNS T—F EHAMETHNDITUF
T ®H %, SMCP @™ MEMORY DUMP
Telecommand [ZX 9 %,

DUMP Command [&, %% Memory DE7 F
LABEDOARDHEAH LE. T LT FET
SWAERYT S CISWHHaYY FTHS.

(] BEDT LT FHEST SW (X, DUMP
Commands [Zx L. —D2® MEMORY DUMP
Telecommand #F1T9 DHEREDH EFF D,
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[Note] The wordings of ‘LOAD’ and ‘DUMP [}¥] & ZT. SMCP Telecommands & CISW
indicate different meanings between the {ilZ1¥ > FT LOAD, DUMP & L\ RI|HAERK
SMCP Telecommands and the CISW Control $5HDMNEEEIEITEE,

Commands.

WRITE Command = MEMORY LOAD Telecommand # LOAD Command
READ Command = MEMORY DUMP Telecommand # DUMP Command
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3. Function/Information Definitions // ¥&gE - B EH

3.1. Overall Structure and Common Definitions / €A KAV EBEESE

3.1.1. General /| —f%

In the Function/Information Definition, the
of the

Information Definition and their multiplicities

items Function Definition and
are specified in the following notation in each
definition. Here, if the multiplicity is 1, the
notation of multiplicity “(1)” is omitted. If the
permitted multiplicity is O or 1, Ze., “(0-1)", it

is written as “(optional)”.
[Function Definition]

1) Function Definition item (multiplicity)
::= Definition of the item

Constraints

[Information Definition]

1) Information Definition item (multiplicity)
::= Definition of the item

Constraints

The
consist of a Functional Object Definition, State
Machine Definition, Attribute Change Rule
Definition,  Attribute  Limit
Condition and Event Definition, Attribute

Function/Information Definition shall

Definition,

Sequence Definition, Conversion Definition,
and Enumeration Definition (Sections 3.2, 3.3,
3.4, 3.5, 3.6, 3.7, 3.8, and 3.9, respectively).

HEE - BHMEZ T, ERBICLLTORE THE
EEERVEREEDRBEHETDZEELHR
ET b, FELZEEN 1 OBE. SEEOR
i) IEEBT D, Tz FSNDEZEENO
FrE 1 $h4bHb 0~ OHEEIR
“(optional)” &XRELT %,

[HaeEE=

1) H#eeE=EE (ZEE)
= IHEDESE
HFEIR

[EHREE]

FEHREZIER (ZEE)
= IHEDESE
HFEIR

1)

HEEE - BT Z (L. Functional Object E3.
State Machine E%. Attribute Change Rule &
#. Attribute Limit F#. Condition and Event
EZE. Attribute Sequence FE%. Conversion 5E
Z. RU Enumeration £%& (ZREh. 3.214,
3318, 3.4IH, 3518, 3.6I1H, 3.7I8, 3.81f,
RUB9IE) hoidl &,
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In this section, the definition items commonly AETRH.ChoDEENDETEIFLZTH
used in all or many of the definitions are BIZERTHIEREBICDOVTHRET 5,

specified.
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3.1.2. Data Types and Properties of Fields // T—%4 %/ & 7 4 —)L FDY4E

3.1.2.1. General // —fi%

This section specifies field characteristics
(fixed length or variable length described in
Section 2.5.3.2 and bit length described in
Section 2.5.3.3) and Data Types. Note that the
Data Types the

Attribute/Parameter whose type is Numerical

are specified only for
Value or Binary Sequence.

The
Attribute/Parameter is a Binary Sequence
Data Type,
lengths of the corresponding fields are variable

or fixed. See Section 3.1.2.2 for the Binary

Data Type of the Binary Sequence

which specifies whether the

Sequence Data Types and properties of the
corresponding fields.

The Data Type of the
Attribute/Parameter is a Numerical Value

Data  Type, which
Engineering Value (Section 2.5.5) are handled

Numerical Value

specifies how its
with computers (both aboard the spacecraft
and on the ground). See Section 3.1.2.3 for the
Numerical Value Data Types and properties of
corresponding fields.

[Note] How the Data Type of a Numerical
Value

depends on the implementation?, and this
the

Attribute/Parameter 1is interpreted

document gives no constraints on

specification.

AREE, 74— FOFEHE (2532 BTHRA
FEERATERA, HUIZ, 2.5.3.3 HTHAN
FEY MR ET—FRIIDOVTED D, HH.
T—A2 &L, FEAHA Numerical Value Fi=(&
Binary Sequence T#H Attribute/Parameter
[ZHLTDHED D,

Binary Sequence Attribute/Parameter @
Data Type (. ®ET 5T 4 —IL KHATERMNE
EENZTIEETHHDTHSD Binary Sequence
T—% BT dH D, Binary Sequence T — 4 £ &t
B9 57 14—IL FOHMEICDONTIE, 3.1.2.2 18
S,

Numerical Value Attribute/Parameter @7
— S, FHEH (FERBHR LM EONA) T
THE (255 1) Z/SIAEERETLHLDOT
» 5 Numerical Value T — 32 2 TH B,
Numerical Value T—42 A2 EXMIETEHT 4 —IL
FOMIZDLNTIE, 3.1.2.3 BB,

[;¥] Numerical Value Attribute/Parameter 0
TR HDERAEIEEITKFL 6. KEILZ
DIEERZERBI LG,

> In an on-board software, it is used as the type of the variable that holds the Raw Data Value of
an Attribute, and it is used as the type of variable that holds the Engineering Value of an

Attribute in a ground software.

CREEHY I I TIZENT., Attribute DET—F EZREBETIEHOEELTHEASIALY., th
YT R T7IZENT Attribute D THZEFRFTLIEHOBIZERASIL-Y LTS,
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If the type of the Attribute/Parameter is
Value
Sequence (ie, if it is an Enumerative or
State), specified. The
corresponding field (i.e., Enumerative or State

Attribute/Parameter field) shall have a fixed

neither a Numerical nor Binary

no Data Type 1is

length between 1 and 32 bits and its Encoding
Method shall be unsigned.
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Attribute/Parameter @ F& Hll A' Numerical
Value T4 Binary Sequence THHWEE (7
HHBE, Enumerative £71zI1& State DIFE) . T
—SAEEDHEN, COBE, WHETEHT1—IL

F (D% Y. Enumerative F 7z |£ State
Attribute/Parameter 74 —JL F) [£1 Ew ki
532EY FOBEERTHAS E, £z, T2
—T 4 %Az, unsigned THBZ &,
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3.1.2.2. Binary Sequence Data Type and corresponding fields
Binary Sequence T—A2 2 L ET DT 4 —IL K

If the type of the Attribute/Parameter is a
Binary Sequence’, the Encoding Method shall
not be specified for the corresponding field
(ie., Binary Sequence Attribute/Parameter
field) and the Data Type of the field shall be a
Data  Type  (either
“hexBinary”,

Binary  Sequence

“variableLengthBinary” or
depending on whether the field is in variable
length or fixed length, respectively). Of the two
Data Types, variableLengthBinary® shall be
used only for the last field of an SMCP

Message.

D & Al A
Sequenced THAHZE. W d 5T 1—ILE (D
F Y. Binary Sequence Attribute/Parameter 7
A=) IZ@FToa—FT 1 v ALERELL
W&o Tz, QT4 —ILFDT—52 2,

(ZDT 4 —JL FA

Attribute/Parameter Binary

Binary Sequence T—4% &
AEEMBEENICIHEL. TR Eh.
“variableLengthBinary” » ‘“hexBinary” O ff
nh)ThdE, ZDOOT—LEDS B,
variableLengthBinary 10 [&., SMCP Message
DREDT 4 —IL FIZOHFRANBZ L,

7 SIB2XML [R2] supports only a multiple of eight for the bit length of a Binary Sequence

Attribute field.

8 SIB2XML [R2] supports variableLengthBinary only for the ACTION Telecommand.
9 SIB2XML [R2] IE. Binary Sequence Attribute 74 —JIL KDEwY FERELT. SDEHDA %

-U-;R_ I~ l/—cl'\éo

10 STB2XML [R2] &, variableLengthBinary % ACTION Telecommand (2% L TD#&HHYHR— kL

TWa,
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3.1.2.3. Numerical Value Data Type and corresponding fields
Numerical Value 7—42 & EXET DT 4 —IL K

If the type of the Attribute/Parameter is a
Numerical the Encoding Method
(Section 3.1.3) shall be specified for the
corresponding field (ie., Numerical Value
Attribute/Parameter field), the field shall be
in fixed length, and the Data Type for the

Value,

Engineering Value of the field shall be a

Numerical Value Data Type, which is one of

“byte”, “unsignedByte”, “short”,
“unsignedShort”, “int”, “unsignedInt”, “long”,
“unsignedLong”, “float”, and “double” as

defined in Informative Reference [R1].
Of the Numerical Value Data Types, byte,
short, int,

unsignedByte, unsignedShort,

unsignedInt, long, and unsignedLong are
Integer Data Types.

[Note] Table 3-1 shows the permitted range of

the values for fields of the Integer Data Types.
Of the Numerical Value Data Types, float and
double are Floating-Point Data Types, which

correspond to floating point numbers in single

and double precisions, respectively.

The bit length of the
Attribute/Parameter field

Numerical Value
shall be in the

range from 1 to 64.

Attribute/Parameter @ #& Al A% Numerical
Value THAEHE. XMIETHT71—ILE (DFEY.,
Numerical Value Attribute/Parameter 7 1 —JL

Py izidzra—54 275K 81318 ZIEE
TEHE, T2l TOT 4 —LRIFAERTHD
CELEDTA—ILEDITFEIZHT 5T —2E
[F Numerical Value T—%2 % (ZEXE [R1] @
T— A2 BIZHRET S ‘byte”, “unsignedByte”,
”, “int”, “

“long”, “ﬂoat”,
“double” DfEAINM) THDH &,

unsignedInt”,

T - &

“short”, “unsignedShort

“unsignedLong”,

Numerical Value 7—4 2 ® 5 5, byte,

unsignedByte, short, unsignedShort, int,
unsignedInt, long, & U unsignedLong [XZ%1
T—2ETHD,

(] Table 3-1 12, EHT—42EDT4—ILF
DIECHEEZRY .

Numerical Value 7—42E2 M 55, float RV
double (X FE/NHMAT—2ETHD . TNTA.

ERERUVERERY/NMRBICHITT D,

Numerical Value Attribute/Parameter 7 4 —
IFEDEY FRIF. 155 64 DEREICHDZ &,
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Note that, if an Engineering Unit Conversion
is used for decoding the value of a field of an
SMCP Message, the Data Type should be
double. [Rationale] All the known existing
can interpret

implementations any

Engineering Value as a double-precision
floating-point number although the identical
Engineering Value might not be obtained in
different implementations because how Data
Types are handled is not specified in this
document.

[Temporary Note] Here we would like to
define the concept of a time array to deal with
various telemetry-message-editing schemes. A
time [A(T-(n-1)d),
A(T-(n-2)d), ..., A(T-d), A(T-d), A(T)], where

A(t) is the value of Attribute A at time t and T

array 1is defined as

is the SMCP Message reference time specified
in Section 4.3 of [A3].
We would also like to allow “arrays” (as in the

programming sense) of time arrays]
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E. SMCP Message D7 4 —J)L FDEDT
O—FIZIFEZHZEAVSEGEES. T2 2(F
double THEHIRETH D, [RH] KEET—4
REIAII/RSI DN EEDTE LT, EENELD
LRI—DIFENMFONGNELH D, HFT.
BREMDETHOEREF. TFEZEREZFE/NHR
HELTHRTZEH-0,

[—BE] CCTRIBRRBTLA MY A=
WEARICHLT 5-OICHRBEINOBRESETE
ZLEVWERVEYT, FREESIE. AOZEZ t
IZ2 & 1+ % Attribute A O E & L = B IZ
[A(T-(n-1)d), A(T-(n-2)d), ..., A(T-d), A(D] & LT
EEINEFT, 2T, Tl [A3] 4.3 HTHRE
=N TLVS SMCP Message E#BZITY, £1-.
(FRTSUJEEIZEITD) B OEERES
HHFLEVWEBRWET]

Table 3-1 Value Ranges of the Integer Data Types // %5 — % B OEIR

Data Type sign & bit length | Minimum Value / &/IME | Maximum Value / K&
byte singed 8bit -128 127
unsignedByte unsinged 8bit 0 255
short singed 16bit -32768 32767
unsignedShort unsinged 16bit 0 65535
int singed 32bit 2147483648 2147483647
unsignedInt unsinged 32bit 0 4294967295
long singed 64bit -9223372036854775808 9223372036854775807
unsignedLong unsinged 64bit 0 18446744073709551615
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3.1.3. Encoding Method/ T>a—F 4 V9 AR

An Encoding Method (Section 2.5.4.2) shall be

one of “unsigned”, “signed”, and “ieee754”.

If no Engineering Unit Conversion is specified
for decoding the value of a field of an SMCP
Message, the combination of an KEncoding
Method and Data Type should be one of those
listed in Table 3-2. [Rationale] With these, the
information would not be lost in Numerical

Encoding or Numerical Decoding.

Troa—T7« 277 2542 H) &,
“unsigned”, “signed”, E£7-1& “leee754” DN
NTHH &,

SMCP Message®D 7 4 —J)L FOEDQTI— K
[CTFEEREEDBWVER, Ta—T 1V
THRET 2 EOEHEDLEIE Table 3-2 (T
TTLDTHEINETHD, (BB CoEEE
ThHNIE, FET - FPHETI—FIZHE
WTERDORIEAE E 320N,

Table 3-2: Combination of Encoding Methods and Data Types without Engineering Unit
Conversion // TEHEZE#RERWVEWMGED T O0—T 4 VAR ET— 2 E2DHAEDYE

Encoding Method Data Type
Irva—T4UAR F—K R
absent . . .
7 LA hexBinary or variableLengthBinary
unsigned unsignedByte, unsignedShort, unsignedInt, or
unsignedLong

signed byte, short, int, or long

ieee754 float or double
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3.1.4. Condition Expressions // &=

In this section, an Attribute or Pseudo
Attribute is simply referred to as an Attribute.
A Condition Expression shall be either one of
the Comparison Terms given in Table 3-3 or an
arbitrary number of Comparison Terms
connected with AND, OR, XOR, and/or NOT,
where the operators are allowed to be nested
up to four levels. In the following, each of A, B,
c, represents a Reference Name of a
referenced Attribute. Also, the constant in a
Comparison Term shall be a value that the

referenced Attribute is permitted to take.
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AIETIL. Attribute FFzI& Pseudo Attribute
DEEHIC Attribute T 5,

Z# K (X, Table 3-3 IZ5R 3 Comparison
Terms M—2M, F£i=l&, EEED Comparison
Terms % AND, OR, XOR, R U FE =X NoT TH#HL
=30 (T BEFOANFIEEBEEE TH
BEnd) THH &, UTFT, A,B,C, ... [F,
nt. S8 Attribute DZELERT ET 5,
F71=. Comparison Term IZEENDEHIE. S
B8 Attribute NERRYBHETHDHZ &,

Table 3-3: Type of Comparison Term
Comparison Term DFELR

Comparison Term Explanations / tBH Note / &%
== constant | Attribute value is equal to the specified constant

A = EH Attribute DEAEE LI=EHEF LW

A != constant | Attribute value is not equal to the specified constant

A 1= EH Attribute DEAHEE LI-EHIZF L <20

A > constant Attribute value is larger than the specified constant Only applicable for

A > EH Attribute DIEMEE LI=EH KL Y KELY Numerical Value

A >= constant | Attribute value is equal to or is larger than the | Attributes and

A >= EH specified constant // Attribute M{EAFEE LIz EH L | Pseudo Attributes
Thd

A < constant | Attribute value is smaller than the specified constant | Numerical = Value

A< TFH Attribute DEMIEE LI=FEEH KL Y /Sy Attributes & U

A <= constant | Attribute value is equal to or is smaller than the | Pseudo Attributes

A <= EH specified constant // Attribute DEAIEE LI=FHLUT | (DA EFAFTEE
Thsd
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[Example] [451]
((A == constant) AND (B > constant)) OR ((A == F#) AND (B > E#)) OR ((C ==
((C == constant) AND (D > constant)) E#) AND (D > FH))
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3.2. Functional Object Definition / Functional Object &

3.2.1. General /| —fi%

The functions that a spacecraft and its

onboard instruments have are generally
complex. Hence, it is a common practice to
define groups of functions each of which is
closely related. An entity that has a group of
functions of this kind is called a Functional
Object in the FMS (see Section 3.2 in [A2]).

An entire spacecraft is a Functional Object.
Any group of functions of arbitrary granularity
such as subsystems, onboard instruments, and
onboard software functions are regarded as
Functional Objects depending upon the design

of the spacecraft.

The Functional Object Definition is a bundle of

definitions of Functional Objects.

A Functional Object Definition shall define

zero or more Functional Objects.

—RICFEROZTOBRHEBELI/FOMEEETE
HTHD, T T.BHIE L TEZICEEL B
BEDITIL—TEEERT H. CDK S E—HDEEE
4+ DM EFR % . FMS TIE Functional Object
EMESR ([A2] 32 THBE),

FEHEL2IKIL, Functional Object TH B, F
f=. FEEOHRICEL, TOHITIRTL B
BB BEY I MV 7TOEOBELGEZED
HRIEE DHERED B A Functional Object E & Eh
I

Functional Object EE &, BEEFEITEHD
Functional Objects DEZREFEHHLDTH
I

Functional Object TZE X, TAEU LD
Functional Objects ZE&T D &,
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A Functional Object contains zero or more
Functional Objects in it. When a Functional
Object contains Functional Objects in it, the
former 1s called the “parent Functional Object”
of the latter and the latter are called “child
Functional Objects” of the former (see Section
3.2.2 in [A2]).

The top-level Functional Object of a spacecraft
is a Functional Object that represents the

entire spacecraft.
The parent-child relationships of Functional

Objects shall be defined with their Absolute
Names (see Figure 3-1).

/a
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F. €£o0f@ELULLED
Functional Objects #&d, # % Functional
Object IZ Functional Objects NEENDES.
BI&E 3% & ® I# Functional Object] EFE(EH,
#% & XF1E D [ F Functional Objects] &FEIEN
% ([A2] 3.2.2 TEBH),

Functional Object

HHFHE TR LSO Functional Object (&,
ZTDFEHEAZERT Functional Object TH
%o

Functional Objects DR FBEF&I. & < Dt
ZIZTEET B & (Figure 3-1 BH),

Figure 3-1: Parent-Child Relationship of Functional Objects
Functional Objects D FEIF

[Note] The names of the Functional Objects in
Figure 3-1 are /a, /a.b, and /a.c where b
and c are child Functional Objects whose
parent Functional Object is a. For the exact
definition of the parent-child relationships of
Functional Objects, see Normative Reference

[A2].

[3¥] Figure 3-1 ® Functional Objects D%
. /a,/a.b, Bl /a.c THB. b RV clE. a
## Functional Object &9 % F Functional
Objects T# 5, Functional Objects DR FEEZR
DEERZERE. 5IAXE [A2] BE,
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3.2.2. Functional Object

3.2.2.1.

General // —fi&

For a Functional Object, the following items
shall be defined:

[Function Definition]

1)

2)

3)

4)

5)

Functional Object name

1= Absolute Name of the Functional
Object

Effective-Condition (optional)

== Condition for the Functional Object to
function (see Section 3.2.3 in [A2]; it is
either “always” or a Reference Name of a
Named Condition Expression)

This item shall be specified for each of the
Functional Objects aboard a spacecraft,
the Object

representing the entire spacecraft, for

except for Functional
which this item shall not be specified.

If the Functional Object always functions,
always shall be specified for this item.
Otherwise, a Reference Name of a Named
Condition Expression (see Section 3.6.2.1)
shall be specified for this item.

[Note] Telecommand Issue SW performs
Prechecks (Section 2.6.3) according to this
information, Section 3.2.5.4 Function
Definition 2) Effective-Condition,
Section 3.3.2.3 Function Definition 2)

and

Begin State.
Attribute (0-n)
See Section 3.2.3.3
Operation (0-n)
See Section 3.2.5.4
Alert class (0-n)
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#& Functional Object IZ, A TOIEB #E &

b5 &,

[HgEE =]

1)  Functional Object %
= Functional Object D%t 4

2) A#EH (optional)
%= Functional Object A HEHET % F &
((A2] 3.2.3 BB, AfiftEHADSESA
F1(E “always”)
AERIX. & Functional Object IZ¥§ET 5
Cé. EEL. FEEBOEZEAKETRT
Functional Object [Z[X, RIBEEZEE LK
W&,
Functional Object A& IZHEBET DIGE .
always ZRIBEHICHEET S &, SHAIT
niE. #aitEHEtnsES 3.6.2.1 IS
) #AXIEBICIEET D&
CE] 7Lawy RFHET SW K. ZOE#R.
3.2.5.4 HIEAETES DB MEM. R 3.3.2.3
IEH#EETE Z 2)Begin State &IZ# > T.
Prechecks (2.6.3 1) #XEET 5,

3) Attribute (0~n)
3.2.3.3 15

4) Operation (0~n)
3.2.5.4 IHS R

5) Alert class (0~n)
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See Section 3.2.6.4

[Information Definition]

1)

2)

3)

4)

UFORID (1-n) (Section 3.2.2.2)
:’= the 1dentifier of the combination of the
Upper FOID of the Functional Object (i.e.,

the source of Response VALUE
Telemetries  (Section  3.2.3.2) and
NOTIFICATION Telemetries (Section

3.2.6.2) and the destination of ACTION
(Section 3.2.5.2), SET
Telecommands, and GET Telecommands
(see Section 38.2.3.2) all of which are
the of this

Telecommands

definition
Functional Object in the
Object Definition) and the delivery Route

specified 1in

Functional

of these Telemetries and Telecommands
The number of the UFORIDs to which no
Route name is specified shall be zero or
one.

Lower FOID

= Lower FOID of the Functional Object
(see Section 3.3.6 in [A3])

ACK Response or Not

= whether the Functional Object sends

an ACK Telemetry or not in response to
an SMCP Telecommand that requests an
ACK Telemetry (either “response” or
“not”)

Pseudo Attribute (0-n)

See Section 3.2.4.2
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3.2.6.4 IBS R

(15 E =

1)

2)

3)

4)
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UFORID (1~n) (3.2.2.2 18)

= Functional Object (D% Y. Functional
Object FEIZHLITA Functional Object
NDEEMRET % Response VALUE
(3232 1® ) R U
NOTIFICATION Telemetries (3.2.6.2 IH)
£ TOERRKT. D, ACTION
(3252 1IE ), SET
Telecommands, B U GET Telecommands
(3.2.3.2 IEZHR) € ThHEME) ® Upper
FOID, #itkIZ, S 5D Telemetries BRU
Telecommands MELE Route DA EHE
D AIF

Telemetries

Telecommands

Route & %% L4 LY UFORIDs M#(& 0
M1THdZ &,

Lower FOID

::= Functional Object ® Lower FOID ([A3]
3.3.6 IHBHR)

ACK I EHE

= Functional Object A%, ACK Telemetry
E3RT S SMCP Telecommand (23T B
ZL LT, ACK Telemetry & HT 2ME
M (“response” E£T=IE “not” DfAINH)

Pseudo Attribute (0~n)
3.2.4.2 IHSHR



3.2.2.2. UFORID

For a UFORID, the following items shall be
defined:

[Information Definition]

1)

2)

Value

= value of the UFORID (UFORID =
Upper FOID + Route ID = Lower APID;
see Section 3.3.5 in [A3])

For a Functional Object, the value of the
FOID embedded any of
UFORIDs should be identical according to
[A3].

The value of the Route ID embedded in a
UFORID should be zero if no Route name
is specified for the UFORID; [Rationale]

for clarification.

Upper in

Route name (optional)

= Local Name of the Route

If the UFORID indicates that the delivery
Route is not specified, this item shall not
be specified. Otherwise, this item shall be

specified.

1)

2)
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Z UFORID IZ, UTNIERZEET H_ &

|
= UFORID O {& (UFORID = Upper
FOID + Route ID = Lower APID; [A3]
3.3.5 BSH)

[A3] IZ%ELy. 35D Functional Object [Z3%t
LT. affxvd UFORID [CEHIAEFNS
Upper FOID DfEtL. RI—THAINETH
%,

#H% UFORID [Z Route & FIBE LAELG
&.Z® UFORID IZ#E&HAFEN S Route ID
DEFEOTHEIANZTTH S B AR
29518,

Route & (optional)

::= Route DFHFT4

UFORID HEEiE Route ZBATR LI VWVEETR
THE. AEBIEE LGV &, S314E1T
niEL, RIEEZEEET H &,



[Example]

In the case where the delivery Route is not
explicitly specified (ie., if there is only one
delivery Route or the spacecraft has the
function to automatically select the delivery
Route):

One UFORID:
Route name: None, Route ID: None

In the case where the delivery Route is
explicitly specified:
Two UFORIDs:
Route name: A, Route ID: 0
Route name: B, Route ID: 1

In the case where the delivery Route might or
might not be explicitly specified:

Three UFORIDs:

Route name: None, Route ID: 0
Route name: A, Route ID: 1
Route name: B, Route ID: 2

[Note] If both of UFORIDs that indicate that
the delivery Route is explicitly specified and a
UFORID that indicates that the delivery
Route is not explicitly specified are defined for
a Functional Object, the spacecraft must have
the ability to select automatically the delivery
Route, referring to the Route ID.
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[431]

ik Route ZEARLAGWES (DF Y., EBE
Route X—2D LMEELEZWES., (X, FH
HEMEDE Route Z BENTEIRT HEEXIF D5

&) :

UFORID A—" :

Route &: L, Route ID: # L

E2iX Route #BATRT 155 -

UFORID MZ=>D :
Route £&: A, Route ID: 0
Route £: B, Route ID: 1

E2iX Route ZBART 5F. BARLAWVWEDONA
NHHI5E -
UFORID M= :

Route & L, Route ID: 0
Route £: A, Route ID: 1
Route £: B, Route ID: 2

[;X] &% % Functional Object IZxt L T. BEi%
Route #BRY 5F % "9 UFORIDs &EiE
Route #BAR LA WVEZRY UFORID WA H
EEINDIGEE. FEME Route ID SH L.
Bt Route Z BB TEIRT SWEELHFOLEN
H5
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3.2.3. Attribute Definition // Attribute F 2

3.2.3.1. General //—f&

An Attribute of a Functional Object 1s a
parameter representing a of the

Functional Object (see Section 3.3 in [A2]).

status

An Attribute is one of Binary Sequence

Attribute, Numerical Value Attribute,
Enumerative Attribute, and State Attribute
(Sections 3.3.5, 3.3.7, 3.3.6, and 3.6.3,

respectively, in [A2]).

Zero or more Attributes (and Attribute fields of
related Telecommands and Telemetries) are
defined for each of the Functional Object

specified according to Section 3.2.2.1.
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Functional Object D Attribute [&. Functional
Object DIKEBZERI/INTA—2THS ([A2] 3.3
IBSHR),

Attribute (¥, Binary Sequence Attribute,
Value Attribute,
Attribute, E1=I& State Attribute DENAMNT
Hd (Tn¥h. [A2] 3.3.518, 3.3.718, 3.3.6
I, RU 3.6.318),

3.2.2.1 IHIZHE > TEMHT= Functional Objects
DK 7 IZ ., Attributes (B OB &E ¥ %
Telecommands & Telemetries M Attribute 7 «
—JLF) ZEOEULERT S,

Numerical Enumerative

3.2.3.2. VALUE Telemetry, SET Telecommand, and GET Telecommand

The definition of an Attribute, in some cases,

includes the definitions of a format of GET

Attribute D EHFIX., HFBEIC K Y. GET
Telecommands ([A3] 4.4IB) O T74+—< v k&

Telecommands (Section 4.4 in [A3]) and a
format of Response VALUE Telemetries
(Section 5.3.1 in [A3]), and/or a format of SET

Response VALUE Telemetries ([A3] 5.3.1 IB)
NDI7+—I v b, RUO/F X, SET
Telecommands ([A3] 4.5I8) O 74+—<v kD

Telecommands (Section 4.5 in [A3]) [Section
3.2.3.3 Information Definition 4) and 5)]. Note
that each of the Response VALUE Telemetries
and SET Telecommands of these contains only
one sub-field for an Attribute in the Attribute
Values field.

EERZET [B.233HEHREZVRUH)LEH.
M5B, Response VALUE Telemetries
KU SET Telecommands (&, &4&. Attribute
Values 7 4« —JL FIZ, Attribute [Zx9 549 T 7
1 —ILRE—DDAEL,
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3.2.3.3. Attribute (field)

For an Attribute (field), the following items
shall be defined:

[Function Definition]

1) Attribute name
= Local Name of the Attribute

2)  Attribute Type
::=the type of the Attribute (one of Binary
Sequence, Numerical Value,
Enumerative, and State)

3) Data Type (optional)
See Section 3.1.2.1 (one of ‘“byte”,
“unsignedByte”, “short”, “unsignedShort”,
“Int”, “unsignedInt”, “long”,
“unsignedLong”, “float”, “double”,
“hexBinary”, and
“variableLengthBinary”)

4) Initial Value (optional)

= Initial Value of the Attribute (see
Section 3.3.4 in [A2])
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£ Attribute (74 —JLK) 12, UTOHEBEZ%
EET D&,
(e E =]
1) Attribute &
= Attribute D EFT &
Attribute 25
n= Attribute M FH| (Binary Sequence,
E il

2)

Numerical Value, Enumerative,
State Ml HY)

T —% %! (optional)

3.1.2.1 IEZ B (“byte”, “unsignedByte”,
“short”, “int”,
“unsignedInt”,

“float”, “double”, “hexBinary”,

“variableLengthBinary” Q{afihs)

4)

“unsignedShort”,
“long”, “unsignedLong”,

F - &

5) Initial Value (optional)
= Attribute @ Initial Value ([A2] 3.3.4 18

ZR)
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[Information Definition]

1)

2)

3)

Effective-Condition

i= Condition requiring that the value of
the Attribute field be valid (see Section
3.3.2 in [A2]; “always” or a Reference
Name of a Named Condition Expression)
If the value of the Attribute field is always
valid, always shall be specified for this
item. Otherwise, a Reference Name of a
Named Condition Expression (see Section
3.6.2.1) shall be specified for this item.
isVariablel.engthOrNot

whether the Attribute field is in

variable length or not (see Section 2.5.3.2;

either “yariable_length” (meaning
variable length) or “not” (fixed length))!!
The Attribute field is in fixed length
unless it is located at the end of the SMCP
Message (see Section 3.1.2.2).

[Note] ~If the Data Type is
variableLengthBinary, the value of this
item is variable_length. Otherwise, not.
Bit-Length (1-2)

= the bit length (f in fixed length) or
maximum bit length (f in variable length)
of the Attribute field (see Section 2.5.3.3)
defined in a VALUE Telemetry (including
Response VALUE Telemetry) (Sections
3.2.3.2 3.7.2), NOTIFICATION
Telemetry (Section 3.2.6.2), ACTION
Telecommand (Section 3.2.5.2), or SET

Telecommand (Sections 3.2.3.2 and 3.7.2)

and
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(15 E =

1)

2)

3)

AoEH

i= Attribute 74 —JIL FOELEHTH S
& ([A2] 3.3.2 IESH; 4ifftEHns
EZFfX “always”)

Attribute 74 —JIL FOENEICEZLE
&. always #ARIBHICEEET H_&, 3
BiInIE, @it EGEnsES (3.6.2.118
SR #AERICEET S &,

AERMNED

= Attribute 7 4 —JL FARAERME M
(2.5.3.2 IS/, “variable_length” (AIZRK)
F1z1E “not” (BEER)Df[ALh)12

Attribute 7 4 —JL FI&. B SMCP Message
DREIZHDHZEZHE. EERTHS
(3.1.2.2 IHBHR),
(] 7—% Z A variableLengthBinary D15
&. AIEB DEIL variable_length TH 5,
SHHFNIE, not THD,
Bit-Length (1~2)
= VALUE Telemetry (Response VALUE
Telemetry &%) (3.2.3.2 BRU 3.7.2 18),
NOTIFICATION Telemetry (3.2.6.2 IH),
ACTION Telecommand (3.2.5.2 I8), £1=I%
SET Telecommand (3.2.3.2 IR U 3.7.2 18)
ZEET D Attribute 74 —ILFDE Y bR
(AERDEHE) FEHKEY MR (AIZE
E0HE) (25.3.31HSR)

1 SIB2XML [R2] does not support specifying variable_length for this item.
12 SIB2XML [R2] [&. AIEBIC variable_length #E T 2FE ZHR— kL TULVALY,
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3)

4)

5)

If only one Bit-Length is specified, the bit
lengths of the Attribute fields contained
in the Telemetries and Telecommands are
identical. By specifying two Bit-Lengths,
it is possible to allow different bit lengths
depending on how the Telemetries and
Telecommands are defined (see Section
2.5.3.3). In this case, the first one (called
“tight”) is for a VALUE Telemetry
(including a Response VALUE Telemetry)
and SET Telecommand either for which
multiple fields specified to the
Attribute Values field by means of the
method described in Section 3.7.5, and the

are

second one (called “loose”) is for (1) an
ACTION Telecommand (Section 3.2.5.2),
(2) a NOTIFICATION Telemetry (Section
3.2.6.2), and (3) a Response VALUE
Telemetry and SET Telecommand either
for which only one field is specified to the
Attribute Values field by means of the
method described in Section 3.2.3.2.
Encoding Method (optional)

See Section 3.1.3 (one of “unsigned”,
“signed”, and “ieee754”)

isGettableOrNot

=  whether a

GET
Telecommands and a format of Response
VALUE Telemetries are specified for the
Attribute or not (either “gettable” or “not”)

format  of

isSettableOrNot

=  whether a

SET
are the

Attribute or not (either “settable” or “not”)

format  of

Telecommands specified for

3)

4)

5)

68
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Bit-Length Z— DD HEEL -GS,
Telemetries U Telecommands I2& &5
%% Attribute 74 —JIL FOE Y FRIZRA
—TH5,Bit-Length F=DIEET HET.
Telemetries BT Telecommands DFE &%
CIELTEY FREEZADENTED
(2.5.3.3 1B, CDB/BE. —DH (“tight”
EMER) X 375 HICELEAET
Attribute Values 74 —JL FIZx L TEH
N7 4—ILFEESHSD VALUE Telemetry
(Response VALUE Telemetry # &%) RU
SET Telecommand RIFTDELDTHY . =D
B (“loose” & M) (X, (1) ACTION
Telecommand (3.25.2 I ) . (2
NOTIFICATION Telemetry (3.2.6.2 &) .
BU., (3 3232 HITERLEZAET
Attribute Values 7 4 —JL FIZLT—2
DHDT 4 —I)LFZ%EESHSD Response
VALUE Telemetry B U SET Telecommand
MITDELDTHD,

Toa—7 4 %A (optional)

3.1.3 183 (“unsigned”, “signed”, F7=I%

“leee754” DI HY)

GET mIgENEH

= Attribute 12 ¥ L T . GET

Telecommands @ 7 #—< v b & Response

VALUE Telemetries ® 7 A —< v & HE

TEMNED (“gettable” F1=IE “not” D

nn)

SET "JgEM&E A

= Attribute 123} L T.SET Telecommands

DI7+4—XVFERETHENEM
(“settable” FE1zI& “not” DfAnh)




6) Attribute ID (optional)

7)

= the identifier of the Attribute in the
VALUE SET
Telecommand, or GET Telecommand (see
Section 5.3.3 in [A3])

If isGettableOrNot is gettable or
isSettableOrNot is settable (ie., if GET

Telecommands and/or SET Telecommands

Response Telemetry,

are specified), this item shall be specified.

[Note] The Attribute IDs of Attributes and
Attribute Sequences share the common
ID space (see Section 3.7.5.1 2)).

Upper APID

= the entities that are allowed to monitor
the Response VALUE Telemetry
Section 5.2.3 in [A4];

(meaning “monitored by Controllers and

(see

“« e}

either “any

Monitors”) or “monitor_only” (“monitored

by Monitors only”))

6)

7)
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Attribute ID (optional)

= Response VALUE Telemetry, SET
Telecommand, F7-I& GET Telecommand
® Attribute DFHF ([A3] 5.3.3 BSHR)

GET m[geME MY gettable E =& SET 7]
BEME N D settable THDBEE (DF Y.
GET SET
Telecommands D—AF[EMAZRET
558). REBZHEEIT S &,

[3¥] Attributes & Attribute Sequences 0
Attribute 1Ds &, #ED ID ZFEZEZHAT
% (3.7.5.1H 2)BHR),

Upper APID

= Response VALUE Telemetry DEtR%
HERTLIBAESR (A4] 523 BHSHE;
“any” Controllers & Monitors IZ& 2 TE
HENB, F=lE“monitor_only” Monitors
DHIZE>TEHREINS., OfEnH)

Telecommands &



3.2.3.4. Binary Sequence Attribute (field)

For a Binary Sequence Attribute (field), the
definition items for the Attribute (field) are
which  satisfy the

(see Section 3.1.2.2).
The Data Type of a Binary Sequence Attribute

specified, following

conditions!3
is either “variableLengthBinary” or
“hexBinary” and the corresponding Binary
Sequence Attribute field is in variable length
or fixed length, respectively.

No Encoding Method is specified for a Binary

Sequence Attribute field.

Only one Bit-Length shall be specified for a
Binary Sequence Attribute field.
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Binary Sequence Attribute (74 —JL F) [Z
(. Attribute (714 —JLR) [T SERIEE
ZEDHD. TOERIZ, LTORK “zimi=-d
(3.1.2.2 1B5BH).

Binary Sequence Attribute M7 —% & (%,
“variableLengthBinary” & 7= & “hexBinary”
DM THY. ®iET S Binary Sequence
Attribute 74 —JLFIE, ZhZTh. AIERFT:
FEERTHD.

Binary Sequnce Attribute 74 —JLFIZT >
O—T 4 T ARIFEE LA,

Binary Sequence Attribute 7 4 —JL F®D
Bit-Length [, —DDAIEET S &,

13 SIB2XML [R2] supports only a multiple of eight for the bit length of a Binary Sequence

Attribute field.

4 SIB2XML [R2] IE. Binary Sequence Attribute 74 —JL FDEwY FEE LT, SDEHDOHAZ

-U-;R_ I~ L—Cb‘éo
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3.2.3.5. Numerical Value Attribute (field)

For a Numerical Value Attribute (field), the
definition items for the Attribute (field) are
which the
conditions (see Section 3.1.2.3).

The Data Type of a Numerical Value Attribute

specified, satisfy following

is either one of byte, unsignedByte, short,

unsignedShort, int, unsignedInt, long,
unsignedLong, float, and double if specified or
might be left unspecified 5.

A Numerical Value Attribute field is in fixed
length.

The bit length of a Numerical Value Attribute

field is in the range from 1 to 64.

For a Numerical Value Attribute (field), the
following items shall also be defined:
[Function Definition]

1) Valid Range: Upper Limit (optional),
Lower Limit (optional)

See Section 3.3.7.2 in [A2]

If this item 1is specified, Telecommand
Issue SW wvalidates the values of the
parameters of ACTION Telecommands
and SET Telecommands (see Section 2.6.2)
according to this information.

Not specifying an Upper Limit or Lower
Limit means that no upper or lower limits

are present, respectively.
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Numerical Value Attribute (74 —JL F) [Z
(. Attribute (Z 14 —JLR) [T T SERIEE
ZEHD, TORIC. ULTORBMERLT
(3.1.2.3 IHBHR),

Numerical Value Attribute @7 —4% 2 (&,
byte, unsignedByte, short, unsignedShort, int,
unsignedInt, long, unsignedLong, float, & 71=
(& double DfAINMNZIEET Hh . AELEELAE
L6, DRI TH D,

Numerical Value Attribute 7 4 —JL FI&, &
ERTH S,

Numerical Value Attribute 7 4 —JL KD E
FRIE. 155 64 DEHEICH S,

% Numerical Value Attribute (74 —JL F)

2. UTOIEBLERT S &,

[HREE ]

1) Valid Range: E[E{E (optional), T [E &
(optional)
[A2] 3.3.7.2 IHSHR
AEEMNEESNIGE. TLOT Y FHET
SW . A1EMICH > T. ACTION
Telecommands & SET Telecommands /3
TA—SDEEWRIE (2.6.2 BB I 5,

FREZEELGVEFILRAZEVEZE
%KY D, FIRIEZIEE LIEWOETTRINEL
EEEKRT D,

> This item is mandatory in the current implementation as of March 2023.

16 2023 F 3 BRAEDNEETIIKRIEBIIHETH S,
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2) Attribute Limit name (optional)

= Reference Name of the Attribute Limit
(see Section 3.5.2.1) for the Limit Checks
If this specified, the Data
Conversion Module performs Limit
Checks (Section 2.6.5) according to the
Attribute Limit Definition.

item 1is

[Information Definition]

1)

2)

Decode

name (optional)

Engineering Unit Conversion

of the
Engineering Unit Conversion (Section
3.8.2.1)

If the Data Conversion Module performs a
Decode
(Section 2.5.5.4) for the value of the
Numerical Value Attribute field of the
VALUE Telemetry or NOTIFICATION
Telemetry, this item shall be specified.
this shall

= Reference Name Decode

Engineering Unit Conversion

Otherwise, item not be
specified.
Encode Engineering Unit Conversion
name (optional)

of the
Engineering Unit Conversion (see Section
3.8.2.1)

If Telecommand Issue SW performs an

= Reference Name Encode

Encode Engineering Unit Conversion
(Section 2.5.5.3) for the value of the
Numerical Value Attribute field of the
ACTION SET
Telecommand, this item shall be specified.

this shall

Telecommand or

Otherwise, item not be

specified.
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2) Attribute Limit & (optional)

= Limit Checks 9% Attribute Limit D%
B4 (3.5.2.1 HBR)
ARIEENEESNIBE. T—3EHBED 2
—JLIE., Attribute Limit EZEIZH > T,
Limit Checks (2.6.5 1) X7 %,

(15 E =

1)

2)
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Decode TH{EZ#:4 (optional)

=Decode TFHEZH#: (3.8.2.118) MDSHE4

T—H2EH®|ED 22— LA, VALUE
F f= (& NOTIFICATION
Telemetry M[a] Numerical Value Attribute
74— JL FDOEIZ Decode T F{EZ
(2.5.5.4 10) XTI H5E. AEBZIHEE
THIE, SHHEFNE. REBFIEELE
Wi &,

Telemetry

Encode TH{EZ#:4 (optional)

= Encode THEXHRDSIESL (3.8.2.1 18
S )

T LT FHET SW A, ACTION
Telecommand FE7z[& SET Telecommand M
B Numerical Value Attribute 7 4 —JL KD
fEIZ Encode TH{EZE#: (2.5.5.318) #=E
THEE. AEBZEET HC L, ST
niE, KEBIFEELLZW &,
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3.2.3.6. Enumerative Attribute (field)

For an Enumerative Attribute (field), the
definition items for the Attribute (field) are
which the

conditions (see Section 3.1.2.1).

specified, satisfy following
No Data Type is specified for an Enumerative
Attribute.

An Enumerative Attribute field is in fixed
length.

The bit length of an Enumerative Attribute
field is in the range from 1 to 32.

The Encoding Method of an Enumerative

Attribute field is unsigned.

For an Enumerative Attribute (field), the

following item shall also be defined:

[Function Definition]

1) Valid Value Set name
= Reference Name of the Valid Value Set
(Section 3.9.2.1) that specifies the values
that the Enumerative Attribute takes

JERG-2-700-TP004

Enumerative Attribute (7 4 —JL K) [IZ[X.
Attribute (74 —JLF) [ZXTH5EEEHBZE

Hd. TOBIZ, ULTORKERT (B.1.2.1
BESR),

Enumerative Attribute 21X, T—4% & #EE
L7y,

Enumerative Attribute 7 4 —JL FI&, BE &
THhb,

Enumerative Attribute 74 —JL FDEw k
RlE. 155 32 DEHBOHFEICH D,

Enumerative Attribute 74 —JLFD I >3
—T 4 % A=, unsigned TH 5,

#& Enumerative Attribute (74 —JL F) 2,
LTOEBLERT S &,
[HREE=
1) Valid Value Set %
= Enumerative Attribute ANEX5{EZIETE
9 % Valid Value Set (3.9.2.118) DZHE4
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3.2.3.7. State Attribute (field)

For a State Attribute (field), the definition
items for the Attribute (field) are specified,
which satisfy the following conditions (see
Section 3.1.2.1).

No Data Type is specified for a State Attribute.
A State Attribute field is in fixed length.

The bit length of a State Attribute field is in
the range from 1 to 32.

The Encoding Method of a State Attribute field

is unsigned.

The isSettable of a State Attribute should be
false; [Rationale]
behavior of the State Attribute solely with the
State Machine definition.

in order to define the

For a State Attribute (field), the following item
shall also be defined:

[Function Definition]

1) State Machine name

= Reference Name of the State Machine
corresponding to the State Attribute

(Section 3.6.3 in [A2]) (see Section 3.3.2.1)
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State Attribute (7 4 —JL F) IZ1&. Attribute
(Z4—ILR) ICHT HEREBEHZED D, TD
BRIZ. UTOHHERLT (3.1.2.11BBH),

State Attribute (21X, T—2 2 ZEHBE LAELY,

State Attribute 74 —JL FIZ. BERTH 5,

State Attribute 74 —JLFDE Y FRIE. 1
nio 32 DEEIZH D,

State Attribute 724 —JLFDTVO—TFT 4>
A= IL. unsigned TH5,

State Attribute ) SET B[gEl. false TH b
RETHD [HB#] State Attribute DIRZELD
% State Machine EEDH TEEIT D=9,

% State Attribute (Z4—JLF) 2. LT®
HHLERTH &,
(R E =]
1) State Machine %&
i= State Attribute (2% i 9 % State
Machine ([A2] 3.6.3 18) MZHE4 (3.3.2.1
IESHR)
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3.2.4. Pseudo Attribute Definition // Pseudo Attribute &£

3.2.4.1. General / —f&

The wvalue of a Pseudo Attribute is an

Engineering Value, which is calculated from
other Engineering Values. A Pseudo Attribute
is handled in the same way as an Attribute in
application programs that handle Engineering
Values (see Section 2.5.8).

Zero or more Pseudo Attributes are defined for
of the

according to Section 3.2.2.1.

each Functional Objects specified
[Note] The Data Conversion Module calculates
the values of Pseudo Attributes according to

the information specified in this section.

3.2.4.2. Pseudo Attribute

For a Pseudo Attribute, the following items
shall be defined:

[Information Definition]

1) Pseudo Attribute name
:’= Local Name of the Pseudo Attribute
2)  Effective-Condition

= Condition for updating the value of the

Pseudo Attribute at the Calculation
Timing (“always” or a Reference Name of
a Named Condition Expression)

If the update of the value of the Pseudo
Attribute is always valid, always shall be
specified for this item. Otherwise, a
Reference Name of a Named Condition
Expression (see Section 3.6.2.1) shall be

specified for this item.

Pseudo Attribute DfEIL. D (BFIZIXEH
D) THENGHEEINSTFETHY . Pseudo
Attribute [, TFEZ/RS 7TV r—2 327
A4 3 LIZEITS Attribute & EIHIZIRHON S
(2.5.8 EEBH),

3.2.2.1 IB[Zfit > TE®T= Functional Objects
D& <IZ, Pseudo Attributes Z€ AL L E
ERSR
(¥l 7—4Z|ED2—ILIE, RIBTHET
BHIEMIZHE > T, Pseudo Attributes DEZEFTE
T5,

& Pseudo Attribute 2, U TOEB*EE
5 &,
[ERE=
1) Pseudo Attribute £
= Pseudo Attribute M FHFETH
BEoEH
FE A2 A 2 I Pseudo Attribute @
EQEFHFZEZEET HEHE (EraiftEHo
ZELF 21X “always”)

2)

Pseudo Attribute QEDEHINEICHE L
55, always ZARIBEBICEEET S &, &
LRFNE AR EEXDSES (3.6.2.1
BHSHR) #ARERICEEET S &,
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3)

4)

5)

Engineering Unit Conversion name

= Reference Name of the Engineering
Unit Conversion (see Section 3.8.2.1) that
yields the value of the Pseudo Attribute

Calculation Timing (1-n)
= Reference Name of the Attribute
Sequence (see Section 3.7.5.1) for which
the value of the Pseudo Attribute is
calculated

The Data Conversion Module calculates
the value of the Pseudo Attribute at the
timing of receiving a Telemetry Message
that carries the Attribute Sequence.
Attribute Limit name (optional)

= Reference Name of the Attribute Limit
(see Section 3.5.2.1) for the Limit Checks
If this is specified, The Data
Conversion Module Limit
Checks (Section 2.6.5) according to the
Attribute Limit Definition.

item

performs

3)

4)

5)

77

JERG-2-700-TP004

THELHRA
= Pseudo Attribute DIEZ 1§ 5 LTFHIEL
NZE4 (3.8.2.1 HB]E)

HAESA4=27 (1~n)

= Z0 Pseudo Attribute DEZEET S
Attribute Sequence MZE4 (3.7.5.1 1BS
B

T—AREBRED 21— I)LIE. B Attribute
Sequence ZEAR Telemetry Message M52
EDAA 25T, Pseudo Attribute D{E
ZitEI %,

Attribute Limit & (optional)

= Limit Checks 9% Attribute Limit D
B4 (3.5.2.1 HSR)
AKEENEESNGZE. T—2EBRED
a—JLI&. Attribute Limit EZEIZH#> T,
Limit Checks (2.6.5 1) #XME7 5.
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3.2.5. Operation Definition // Operation &2

3.2.5.1. General //—f%

An Operation of a Functional Object 1s an
action performed by the Functional Object and
is invoked from the outside (see Section 3.4 in
[A2]).

Zero or more Operations are defined for each
of the Functional Objects specified according

to Section 3.2.2.1.

3.2.5.2. ACTION Telecommand

The definition of an Operation (see Section
3.2.5.4) includes the definitions of a format of
ACTION Telecommands (Section 4.3 in [A3])
that invoke the Operation. Here, the definition

of the sequence of the sub-fields of the
Parameters and Attribute Values field of an
ACTION ACTION

Telecommand  uses

Functional Object @ Operation [& .
Functional Object BMTSEMETHY . HERKL Y

HEUHT (([A2] 3.4 IESH),

3.2.2.1IAIZ%¢ > TE® 1= Functional Objects
NDEARIZ, Operations ZHFHAEULEET D,

% % Operation DEE (3.2.5.4 BSER) (L.
% ® Operation % M U H ¥ ACTION
Telecommands ([A3] 4.318) D I7+—< v LD
EHxEEZSEL, 2T, ACTION Telecommand
® Parameters and Attribute Values 7 4 —JL K
DT IT4—ILFOEUVDERIZEWLTIE
ACTION Telecommand Field Elements (ACT

Telecommand Field Elements (ACT Field

Field Elements; 3.2.5.3 I8), &f-. BEZG L.

Elements; Section 3.2.5.3) and might use also,
if required, Blocks (Section 3.2.5.5).

A Block 1s a grouping of a sequence of fields. In
the definition of the Operation, an Internal
Block 3.2.56.3

Definition/Information Definition 1)) might be

(Section Function

specified as a sub-field. The Internal Block is

defined inside the Operation definition.

Blocks (3.2.5.518) Z#Hl\5,

Block F74—IL FOIEVLETIIL—TIE LT
L DTH B, Operation DEETIX. YT 71—
JU K& L THEB Block (3.2.5.3 IRHEAEE & - 1B
EE 1) F#HRETIENTE S, HED Blocks (&
Z® Operation EXEDHNIFTERIND,
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3.2.5.3. ACTION Telecommand Field Element (ACT Field Element)

An ACTION Telecommand Field Element
(ACT Field Element) defines a sub-field of the

ACTION Telecommand Field Element (ACT

Parameters and Attribute Values field of an

ACTION Telecommand.

An ACT Field

Element is one of the following items:

[Function Definition]

1)

ParameterValueSetting Attribute name
(attributeRef)
= Reference Name of the Value Setting
Attribute (**1)

**]1: Attribute whose value 1s set to the

value of a sub-field of the Parameters and
Attribute Values field of an ACTION
Telecommand (see Section 3.4.4.1 in [A2])
[Note] Telecommand Issue SW performs
(Section 2.6.4.5)

according to this information.

Success Verifications

2) Parameters (field) (parameter)

1= gub-field that does not specify the

values of Attributes

[Information Definition]

1)

Constant field (constant)

= A sub-field that does has a fixed value
(Using this as a part of the key that
identifies the Operation is deprecated
because it does not comply with the
SMCP).

A project may determine that a Constant
field be acceptable as the first parameter,
whose field locates immediately after the
Operation ID field. In this case, Constant
field can be regarded as an extension of

the Operation ID.

Field Element) (&, ACTION Telecommand @
Parameters and Attribute Values 7 4 —JL F®D
BITT4—ILFEEERT S, ACT Field Element
F. UTOEEORINMNTH D,

[#aeE %]
1) /85 A — & (B &F T Attribute %
(attributeRef)

2)

i:= Value Setting Attribute (**1) DS 4

**1: ACTION Telecommand ) Parameters
and Attribute Values 7 4 —JL KDY T T 4
— L FDIEICEZERET % Attribute ( [A2]
3.4.4.1 BB ]B)

CE] 7 Lav >y F#4T SW . COFERICH
27T, Success Verifications (2.6.4.5 18) &%
9 %,

Parameter (74 —JLK) (parameter)

= 4 J T 4 —)L KT Attributes DIEZIETE
LEWHD

(15 E =

1

79

)

E# 7 4 —JL K (constant)

= HITIT4—I)LFTCEAEDNEZHFED2LD
(Operation Z#Ald 5F—D—8ELTH

WWBEIL SMCP &MY 5= IEHEER),

Project &, SEBED/INT A —R L LT, B 7
4—ILRZ, FERTHEROTHEL, kB
DINTGA—BZ DT 4—)L K&, Operation ID
74—I)L FOEZIZHIE L., Operation ID %
RS HELDEALTENTES,
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2) Reserved field (reserve) 2) F#74—IL K (reserve)
= a sub-field that has no functional = BT I7 44— )L FCHREEMGERZF T
meaning ALY

[Function Definition/Information Definition] [HREER - FHRER]

1) Internal Block (block) 1) AE Block (block)
See Section 3.2.5.5 3.2.5.5 ISR
An Internal Block is allowed to be defined Operation DEZDH THER Block #EET
in the definition of the Operation. BENTED,
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3.2.5.4. Operation and ACTION Telecommand

For an Operation and an ACTION % Operation RUZ® Operation ZFFUHET

Telecommand that invokes the Operation, the

following items shall be defined:

[Function Definition]

1)

2)

Operation name

= Local Name of the Operation

The Local Name of an Operation should
not begin with SET or GET ; [Rationale]
in order to identify easily from the
Telecommand Name (Section 5.4) whether
it is an ACTION Telecommand, SET
Telecommand, or GET Telecommand.
Effective-Condition

= Condition for the Operation to function
(see Section 3.4.5 in [A2]; “always” or a
Reference Name of a Named Condition
Expression)

If the Operation can always be invoked,
always shall be specified for this item.
Otherwise, a Reference Name of a Named
Condition Expression (see Section 3.6.2.1)
shall be specified for this item.

[Note] Telecommand Issue SW performs
Prechecks (Section 2.6.3) according to this
information, Section 3.2.2.1 Function
Definition 2) Effective-Condition,
Section 3.3.2.3 Function Definition 2)

and

Begin State.

% ACTION Telecommand [Z., L TFTDIEHZTE
B95H¢&,

L

1)

2)

81
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BEE =

Operation %4

= Operation D FHFTH

Operation MEHAT4 (& SET_FfI& GET_H
LI FEDIARNETIE AL [E#H]
Telecommand % (5.4 ) M ACTION
Telecommand, SET Telecommand, & 7= [&
GET Telecommand DEAINEDNNESIC
PMBDEIICT B8,

BoEH

= Operation HHEEET 5% ([A2] 345
BHZR 2t BLFRLE

“always”)

Operation ZEICHFUHTENTE HHE.
always ZRIBEHICHEET S &, SHAIT
niE., gaitEHEtnsES 3.6.2.1 IS
B) #KXEBICIEET S &,

CE] 7La7y RFHET SW K. ZOE#R.
3.2.2.1 IBHEEEER 2FMEH. R 3.3.2.3
IEH#EETE Z 2)Begin State &IZ# > T.
Prechecks (2.6.3 1) #XEitd %,



3)

4)

Attribute Change Rule name (optional)
1= Reference Name of an Attribute
Change Rule (see Section 3.4.2.1)

If this item 1s specified, Telecommand
Issue SW performs Success Verifications
2.6.4.5), according to the
Attribute Change Rules, for ACTION

Telecommands that invoke the Operation.

(Section

[Note] A State transitions as a result of
the execution of an Operation is defined
as a State Transition class in the State
Machine definition (see Section 3.3.2.3)
without using the Attribute Change
Rules.

Criticality Level

= Criticality Level of the Operation (see
Section 3.4.6 in [A2]; one of “prohibited”,
“warning”, and “normal”)

[Notel] Telecommand Issue SW informs
the Criticality Level to its human
operator if the Criticality Level is not
normal (see Section 2.6.2).

[Note2] Telecommand Issue SW does not
issue an Action Telecommand whose

Criticality Level is prohibited.

[Information Definition]

1)

Operation ID

= the identifier of the Operation that is
invoked by the ACTION Telecommand
(see Section 4.2.2 in [A3])

3)

4)

JERG-2-700-TP004

Attribute Change Rule & (optional)

@= Attribute Change Rule ® 5 B £
(3.4.2.1 THB )

AKEEMNMEESNGZE. TLOTURH
1T SW [&. Operation ZFEUH 3 ACTION
Telecommands [Z % L T . Attribute
Rules [ f£ » T .
Verifications (2.6.4.5 1) #EHET 5,

[;Z] Operation DETOHER L L T State
DBFIL, Attribute Change Rules [LALY
9 . State Machine FE #IZH VT State
Transition class & LTEET % (3.3.2.318
SH),

Change Success

Criticality Level

= Operation @ Criticality Level ([A2]
3.4.6 IBSE; “prohibited”, “warning”, 1=
[ “normal” DfAInh)

CE 1] 7L a< > FH4T SW (&, Criticality
Level ¥ normal TELMEE . KIFERIZHE -
T. ZO Criticality Level ZREHIZH S
3 (2.6.21B3H),

[E2] 7L< FH4T SW (&, Criticality
Level A prohibited @ Action Telecommand
FHETLEL,

(15 E =

1)

82

Operation ID
= ACTION Telecommand AU H §
Operation MFBIF ([A3] 4.2.2 EHSER)



2)

Upper APID
= the entities that are allowed to issue
the ACTION telecommand (see Section
5.2.3 (A4];

(meaning “issued only from inside the

in one of “onboard_only”
spacecraft”), “ground_only” (“issued only
from the ground”), and “both” (both are
allowed))

[Note] Telecommand Issue SW checks,
according to this information, whether the
entity 1s allowed to issue a Telecommand
(see Section 2.6.2).

[Function Definition/Information Definition]

1)

ACT Field Element (0-n)

See Section 3.2.5.3

The definition order of the ACT Field
Elements shall be the same as the order of
the sub-fields of a Parameters
Attribute Values field of the ACTION
the
structure that contains Blocks.
The bit position (Section 2.5.1) of a
constant field (Section 3.2.5.10) shall be a

multiple of four; [Rationale] in order to

and

Telecommand, including nested

ensure the readability of ACTION
Telecommands 1n  the  hexadecimal
notation.

2)

L

1)
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Upper APID
1= ACTION Telecommand DFETEHRT
2K EFR (A4 523 B S B
“onboard_only”: FEHEEANIEI 5 DHFHT
SN 3. “ground_only™ #h_EH S OAHFET
INd. F£z1E “‘both” TN HDMAMEF
BIhd. ofainh)
CE] 7 Lav 2y FFAT SW I, RERICHKE
> T, BEFRN Telecommands ZFKITT
BENHBINZINFIVvITH 262 E
SH),

REEE - FHRER]

ACT Field Element (0~n)

3.2.5.3 IS8

ACT Field Elements MDEZEIEIX. Blocks
EETCANFHEEDLEOH T, ACTION
Telecommand D Parameters and Attribute
Values 74 —ILRFDY T T4 —)L FOIEY
IEERI—THBDZ &,

E#IT4—ILF (3.25.10 1) DE Y MIE
(2.5.110) [F. 4DEHTH D & (BRI 16
HEHRILD ACTION Telecommands D A] 55t
MEHERT 58,
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3.2.5.5. Internal Block // RNEB Block

For an Internal Block, the following items FWNE Block [T, U TOEBZEET S &
shall be defined:

[Function Definition] [HEEE =
1) Block name (optional) 1) Block £ (optional)
= Local Name of the Block = Block D FHFT4
[Function Definition/Information Definition] [HaeE® - BFHREE]
1)  ACT Field Element (0-n) 1) ACT Field Element (0~n)
See Section 3.2.5.3 3.2.5.3 IBE R
ACT Field Elements except for Internal RER Blocks KIS+ ACT Field Elements 0
Blocks are allowed to be nested. ANFHNARETH S,
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3.2.5.6. Parameter (field)

A Parameter of the Operation (see Section
3.4.4 in [A2]) shall be one of Binary Sequence
Parameter, Numerical Value Parameter, and

Enumerative Parameter.

For each Parameter of the Operation and each
Parameter field of the ACTION Telecommand,
the following items shall be defined:

[Function Definition]

1) Parameter name
= Local Name of the Parameter

2) Parameter Type
= the type of the Parameter (one of
Binary Sequence, Numerical Value, and
Enumerative)

3) Data Type (optional)
See Section 3.1.2.1 (one of ‘byte”,
“unsignedByte”, “short”, “unsignedShort”,
“int”, “unsignedInt”, “long”,
“unsignedLong”, “float”, “double”,
“hexBinary”, and

“variableLengthBinary”)

JERG-2-700-TP004

Operation @ Parameter ([A2] 3.4.4 IBSHR)
(. Binary Sequence Parameter, Numerical
Value F I
Parameter DAINMNTHDH Z &,

Parameter X Enumerative

Operation M #& Parameter & U ACTION
Telecommand D% Parameter 74 —JL FIZ,
UTOEBZERT &,

[HREE =]
1) Parameter %

= Parameter D HfT£

2) Parameter &5l
= Parameter MFEHI (Binary Sequence,
Numerical Value, F7-l& Enumerative @
falfLh)

3) T—%% (optional)
3.1.2.1 IS B (‘Dyte”, “unsignedByte”,
“short”, “unsignedShort”, “Int”,
“unsignedInt”, “long”, “unsignedLong”,

“float”, “double”, “hexBinary”, F 7= IX
“variableLengthBinary” MDfaltih)
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[Information Definition]

1)

2)

3)

isVariableLengthOrNot

= whether the Parameter field is in
variable length or not (see Section 2.5.3.2;
either “variable_length” (meaning variable
length) or “not” (fixed length))

The Parameter field is in fixed length

unless 1t 1s located at the end of a

Telecommand Message (see Section
3.1.2.2).
[Note] If the Data  Type is

variableLengthBinary, the value of this
item is variable_length. Otherwise, not.
Bit-Length

= the bit length Gf in fixed length) or
maximum bit length (f in variable length)
of the Parameter field (see Section 2.5.3.3)
Encoding Method (optional)

See Section 3.1.3 (one of “unsigned”,

“signed”, and “ieee754”)

JERG-2-700-TP004

[1E#HE =]

1)

2)

3)
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AEEMNEDL

= Parameter 74 —JL RBAAEREMNEHL
(2.5.3.2 IESME; “variable_length” (AIZ )
F1=E “not” (BAEER) DfanhY)

Parameter 7 4 —JL F[&. Telecommand
Message DXREIZHDGEERE. BER
THbd (3.1.221HSH),

(E] 7—% %A variableLengthBinary @
55 . AIEBD{EIX variable_length T#H
%5, SHLBITNIE not THD,

Bit-Length

i=Parameter 74 —JLFDE Y bR (BE
RDBE) FL-EKRKEY MR (AIERD
58) (25.3.3ESR)

Toa—7 4 %A (optional)

3.1.3 182 (“unsigned”, “signed”, F7=I%
“leee754” DI HY)



3.2.5.7. Binary Sequence Parameter (field)

For a Binary Sequence Parameter (field), the

definition items for the Parameter (field) are

specified, which satisfy the following
conditions!7? (see Section 3.1.2.2).
The Data Type of a Binary Sequence

Parameter is either “variableLengthBinary” or
“hexBinary” and the corresponding Binary
Sequence Parameter field is in variable length
or fixed length, respectively.

No Encoding Method is specified for a Binary

Sequence Parameter field.

JERG-2-700-TP004

Binary Sequence Parameter (74 —JL F) IZ
[&. Parameter (74 —JLF) IZXT HERIER
ZEDHD. TOERIZ, LTORK BZm=d
(3.1.2.2 1B5BH).

Binary Sequence Parameter ®7—4% B (&,
“variableLengthBinary” & 7= & “hexBinary”
DM THY. ®iET S Binary Sequence
Parameter 74 —JLFIE, ThZTh, AIERFE
FEEERTH S

Binary Sequence Parameter 7 4 —JL FIZT
vaA—=T 4 2T ARFEELEL,

7 SIB2XML [R2] supports only a multiple of eight for the bit length of a Binary Sequence

Attribute field.

18 SIB2XML [R2] IE. Binary Sequence Attribute 74 —JL FDEwY FEE LT, SDEHDOHAZ

-U-;R_ I~ L—Cb‘éo
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3.2.5.8. Numerical Value Parameter (field)

For a Numerical Value Parameter (field), the

definition items for the Parameter (field) are

specified, which satisfy the following
conditions (see Section 3.1.2.3).
The Data Type of a Numerical Value

Parameter is either one of byte, unsignedByte,
short, unsignedShort, int, unsignedInt, long,
unsignedLong, float, and double if specified or
might be left unspecified?®.

A Numerical Value Parameter field is in fixed
length.

The bit Value

Parameter field is in the range from 1 to 64.

length of a Numerical

JERG-2-700-TP004

Numerical Value Parameter (7 4 —JL F) IZ
[&. Parameter (74 —JLF) IZXT 5 ERIER
ZEDD, TOERIZ, UTOHBZERFLT
(3.1.2.3 IHBHR),

Numerical Value Parameter @ 7—% & (X,
byte, unsignedByte, short, unsignedShort, int,
unsignedInt, long, unsignedLong, float, & 71=
[ double DfRINMZEIEET HH. AILEELE
LN 20y, DRI TH D,

Numerical Value Parameter 7 4 —JL FI&,
BERTHSD,

Numerical Value Parameter 7 4 —JL KD E
v rEIE, 156 64 DEEICH D,

9 This item is mandatory in the current implementation as of March 2023.
202023 F 3 ARADERETHAERILETH S,
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For a Numerical Value Parameter (field), the

following items shall also be defined:

[Function Definition]

1)

Valid Range: Upper Limit (optional),
Lower Limit (optional))

= valid range of the value of the
parameter

If this item 1s specified, Telecommand
Issue SW checks the values of the
parameters of ACTION Telecommands
(see Section 2.6.2) according to this

information.

[Information Definition]

1)

Encode Engineering Unit Conversion
name (optional)

of the
Engineering Unit Conversion (Section
3.8.2.1)

If Telecommand Issue SW performs an

= Reference Name Encode

Engineering Unit Conversion
(Section 2.5.5.3) for the value of the
Numerical Value Parameter field of the
ACTION Telecommand, this item shall be

specified. Otherwise, this item shall not

Encode

be specified.

JERG-2-700-TP004

% Numerical Value Parameter (7 4—JL K)
I2. U THOIERBIEETH &,
[#eEE =]

1)

Valid Range: F [R{E (optional), T [E &
(optional)
= NS A=A DEOAER

AKEEMNEESNGZE. TLOTURH
T SW &, RE®ICH > T, ACTION
Telecommands D/NT A —EDIEZF T v
7 (262EHZR) 45,

[ EE]
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1) Encode TH{EZ#:4 (optional)

= Encode T#{EZ#: (3.8.2.118) MDSHE4

TLaTY RFET SW A, ACTION
Telecommand @ [ Numerical Value
Parameter 7 4 —JL FD{EIZ Encode TF1E
Zi (2.55.318) #EEY 558, NEE%
BETHE, SHETNE, KEBIXEE
LiEWZ &,



3.2.5.9. Enumerative Parameter (field)

For an Enumerative Parameter (field), the
definition items for the Parameter (field) are
which the

conditions (see Section 3.1.2.1).

specified, satisfy following
No Data Type is specified for an Enumerative
Parameter.

An Enumerative Parameter field is in fixed
length.

The bit length of an Enumerative Parameter
field is in the range from 1 to 32.

The Encoding Method of an Enumerative

Parameter field is unsigned.

For an Enumerative Parameter (field), the
following item shall also be defined:
[Function Definition]
1) Valid Value Set name
= Refence Name of the Valid Value Set
(Section 3.9.2.1) that specifies the values

that the Enumerative Parameter takes

JERG-2-700-TP004

Enumerative Parameter (74 —JL F) 21,
Parameter (74 —JLF) [CHT HEREBEBEZE
Hd. TOBIZ, UTORKERT (B.1.2.1
IBSHR),

Enumerative Parameter [Z[&, T—% 2 %15
E L&Y,

Enumerative Parameter 7 4 —JL KX, BEE
RTHD.

Enumerative Parameter 7 4 —JL KD E v k
RlE. 155 32 08EHEIZH S,

Enumerative Parameter 7 4 —JL KD I >3
—T 4 % A=, unsigned TH 5,

% Enumerative Parameter (Z4—JL F) IZ,
LTOEBLERT S &,
[HREE=
1) Valid Value Set %
= Enumerative Parameter AEBEZE
¥ % Valid Value Set (3.9.2.118) DS HEH
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3.2.5.10. Constant field / T 7« —IL F

For a constant field, the following items shall BEHI4—ILFICUTOEEZERT HC

be defined: &Eo
[Information Definition] [ERE=
1) Bit-Length 1) Bit-Length
The Bit-Length shall be a multiple of four. Bit-Length X4 DfEHTHSHZ &,
2) Value 2) &

3.2.5.11. Reserved field // 817414 —IL F

For a reserved field, the following item shallbe &F# 744 —JL FIZ, L TDEBZE&RT HC

defined: &
[Information Definition] [IEREZ
1) Bit-Length 1) Bit-Length
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3.2.6. Alert class Definition // Alert class 2

3.2.6.1. General //—f%

An event of a Functional Object 1s an
occurrence of a thing that has a particular
significance. An event might be detected by
the Functional Object itself. An event that is
important to outside entities might be
reported to them, and a classification of the
report is called an Alert class (see Section
3.5.2 in [A2]).

Zero or more Alert classes are defined for each

of the Functional Object specified according to
Section 3.2.2.1.

3.2.6.2. NOTIFICATION Telemetry

The definition of an Alert class (see Section
3.2.6.4) includes the definitions of a format of
NOTIFICATION Telemetries (Section 5.4 in
[A3]) that report Alerts that belong to the
Alert class. Here, NOTIFICATION Telemetry
Field Elements (NTF Field Elements; Section
3.2.6.3) are used to define the sequence of the

sub-fields of a Parameters and Attribute
Values field of the NOTIFICATION Telemetry.

Functional Object @ event [, ¥ EDEKRE
BIHHEBORLETHD, H5 event (&,
Functional Object BANKRET 52FENH D, £
f=. NEBDEERERICEYEE G event . Th
HIZEMTHELHD. COBMDDFEE Alert
class EMES ([A2] 3.5.2 THS M),

3.2.2.1 EIZHE > TEMH Tz Functional Object
DE2IZ, Alert classes ZF¥OBEULEEET 5,

H 5 Alert class DEE (3.2.6.4 IBSH) (&,
Z D Alert class [TRT % Alerts Z@BHT B
NOTIFICATION Telemetries ([A3] 5.48) ® 7
A—IVFPDEEZEL., CZT.
NOTIFICATION Telemetry ) Parameters and
Attribute Values 74 —JLFDH T T4 —JL K
DIV ZEEERT DI NOTIFICATION
Telemetry Field Elements (NTF Field

Elements; 3.2.6.318) ZAW\%,
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3.2.6.3. NOTIFICATION Telemetry Field Elements (NTF Field Elements)

A NOTIFICATION Telemetry Field Element

NOTIFICATION Telemetry Field Element

(NTF Field Element) defines a sub-field of the
Parameters and Attribute Values field of a
NOTIFICATION Telemetry. An NTF Field

Element is one of the following items:

[Function Definition]
1) Value
(attributeRef)
= Reference Name of the Value Notifying
Attribute (**1)

**1: Attribute whose value is notified of

Notifying Attribute name

through a sub-field of the Parameters and
Attribute Values field of a Notification
Telemetry (see Section 8.5.2.3 in [A2])
Parameter (field) (parameter)

a sub-field that does not have the

2)

values of Attributes
[Information Definition]

1) Reserved field (reserve)

a sub-field that has no functional

meaning

(NTF_Field Element) &, NOTIFICATION

Telemetry @ Parameters and Attribute Values

T4—ILFDYT T4 —ILREEERT H. NTF

Field Element (&, LTOIEEORAINNTH D,

[HEEE =]

1) Value Notifying Attribute & (attributeRef)
::= Value Notifying Attribute (**1) DS
%
**1: Notification Telemetry @ Parameters
and Attribute Values 74 —JL FDHY T T 4
—ILFZRBLTEZEXMYT 5 Attribute
([A2] 3.5.2.3 THB )

2) Parameter (74 —JL F) (parameter)
i= BT T4 —JL KD S B Attributes DIEZ
=Y A AL N0

[IEREE

1) F#714—IL K (reserve)
n= BT 74— )L FTHEBEMLGERRE R4
AL X))
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3.2.6.4. Alert class and NOTIFICATION Telemetry

For an Alert class and a NOTIFICATION

Telemetry which reports an Alert that belongs

to the Alert class, the following items shall be

defined:

[Function Definition]

1) Alert class name
= Local Name of the Alert class

2) Event class name
1= Reference Name of the Event class
(Section 3.6.2.1) that contains the Event
that triggers an Alert which belongs to the
Alert class

[Information Definition]

1) Alert ID
= the identifier of the Alert class to which
the Alert, reported by the NOTIFICATION
Telemetry, belongs to (see Section 5.4.3
in [A3])

2) Upper APID
= the entities that are allowed to monitor
the NOTIFICATION Telemetry
Section 5.2.3 in [A4];

(meaning “monitored by Controllers and

(see

“« e

either “any
Monitors”) or “monitor_only” (“monitored
by Monitors only”))

[Function Definition/Information Definition]

1) NTF Field Element (0-n)
See Section 3.2.6.3
The order of the definitions of the NTF
Field Elements shall be the same as the
order of the sub-fields of the Parameters
and Attribute field of the
NOTIFICATION Telemetry.

Values

% Alert class BRUF® Alert class [CEBT 5
Alert Z BT %% NOTIFICATION Telemetry
I2. UTHDIEBZEET S5 &,

[HREE =]

1) Alertclass 4
= Alert class DEHFT%

2) Eventclass f
i= Alert class [CB 9 % Alert ZFAEEHE S
Event #&% Event class (3.6.2.118) W<
B4

[ERE=

1) Alert ID
2= NOTIFICATION Telemetry A& %
Alert MET % Alert class DFAIF ([A3]
5.4.3 IHBHR)

2) Upper APID
2= NOTIFICATION Telemetry M EL$R % &F
BRI HEREFR ((A4] 5.2.3 IBSHE; “any™
Controllers & Monitors [C&k > TEHRI N
%, Ff=IE“monitor_only”: Monitors 0)&*
[C&->TERINL. DD

[HREER - FHRER]

1) NTF Field Element (0~n)
3.2.6.3 155 H
NTF Field Elements @ & 2 & (X .
NOTIFICATION Telemetry @ Parameters
and Attribute Values 7 4 —JL KDY T 7 4
—ILROEVIEER—THDZ &,
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3.2.6.5. Parameter (field)

A Parameter of the Alert Class (see Section
3.5.2.3 in [A2]) shall be one of Binary Sequence
Parameter, Numerical Value Parameter, and

Enumerative Parameter.

For each Parameter in the Alert class and each

Parameter field of the NOTIFICATION
Telemetry, the following items shall be
defined:

[Function Definition]

1) Parameter name
2= Local Name of the Parameter
2) Parameter Type

the type of the Parameter (one of
Binary Sequence, Numerical Value, and
Enumerative)

3) Data Type (optional)

Section 3.1.2.1 of ‘“byte”,

“unsignedByte”, “short”, “unsignedShort”,

See (one

“int”, “unsignedInt”, “long”,
“unsignedLong”, “float”, “double”,
“hexBinary”, and

“variableLengthBinary”)
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Alert class @ Parameter ([A2] 3.5.2.3 IBS[R)
(. Binary Sequence Parameter, Numerical
Value F I
Parameter DAINMNTHDH Z &,

Parameter X Enumerative

Alert ®» % Parameter ® U
NOTIFICATION Telemetry W% Parameter 7
1—ILFIZ, UTOEHBZEET S &,

class

[HREE =]

1) Parameter %
:'= Parameter @ B4

2) Parameter &5l
= Parameter MFEHI (Binary Sequence,
Numerical Value, F7=l& Enumerative @
fanh)

3) T—%% (optional)
3.1.2.1 IS B (‘Dyte”, “unsignedByte”,
“short”, “unsignedShort”, “Int”,
“unsignedInt”’, “long”, “unsignedLong”,

“float”, “double”, “hexBinary”, & 7= (&
“variableLengthBinary” MDfaltih)
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[Information Definition]

1)

2)

3)

isVariableLengthOrNot
= whether the Attribute field is in

variable length or not (see Section 2.5.3.2;
either (meaning

variable length) or “not” (fixed length))2!

“variable_length”

The Parameter field is in fixed length
unless it is located at the end of a
Telemetry Message (see Section 3.1.2.2).
[Note] If the Data Type is
variableLengthBinary, the value of this
item is variable_length. Otherwise, not.
Bit-Length

= the bit length (f in fixed length) or
maximum bit length (if in variable length)
of the Parameter field (see Section 2.5.3.3)
Encoding Method (optional)

See Section 3.1.3 (one of “unsigned”,

“signed”, and “ieee754”)

JERG-2-700-TP004

[1E#HE =]

1)

2)

3)

AEEMNED

= Parameter 7 4 —JL RARERENEH
(2.5.3.2 IS E; “variable_length” (AIZRK)
FzlEnot” (BIER) Dfffih)22

Parameter 7 4 — JL F [& .
Message DREIZHDIGEZHREBEERT
H5 (3.1.2.21BBH),

(] 7—% Z A variableLengthBinary D15
4. ARIEBND{E(X variable_length T#H 5,
SHLEFNIE, not TH B,

Bit-Length

= Parameter 74 —JLFDEY FR (BEE
ROHE) FLERKEY bR (AIZERDIS
&) (25.3.3EBSR)

Toa—7 4 %A (optional)

3.1.3 IBZ M (“unsigned”, “signed”, E71=(%
“leee754” MDA hY)

Telemetry

21 SIB2XML [R2] does not support specifying variable_length for this item.
2 SIB2XML [R2] (. AIEHI(C variable_length i §E 3 5F&FHHR— kL TLVELY,
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3.2.6.6. Binary Sequence Parameter (field)

For a Binary Sequence Parameter (field), the

definition items for the Parameter (field) are

specified, which satisfy the following
conditions2? (see Section 3.1.2.2).
The Data Type of a Binary Sequence

Parameter is either “variableLengthBinary” or
“hexBinary” and the corresponding Binary
Sequence Parameter field is in variable length
or fixed length, respectively.

No Encoding Method is specified for a Binary

Sequence Parameter field.

JERG-2-700-TP004

Binary Sequence Parameter (74 —JL F) IZ
[&. Parameter (74 —JLF) IZXT HERIER
ZEDHD. TOERIZ, LTORK #zim=d
(3.1.2.2 1B5BH).

Binary Sequence Parameter ®7—4% B (&,
“variableLengthBinary” & 7= & “hexBinary”
DM THY. ®iET S Binary Sequence
Parameter 74 —JLFIE, ThZTh, AIERFE
FEEERTH S

Binary Sequnce Parameter 7 14 —JL FIZT
a—=T 4 T ARFEELEL.

3 SIB2XML [R2] does not support only a multiple of eight for the bit length of a Binary

Sequence Attribute field.

2 STB2XML [R2] (. Binary Sequence Attribute 74 —JIL FDEw FREE LT, 8DEHDOA%E

-U-;R_ I~ L—Cb‘éo
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3.2.6.7. Numerical Value Parameter (field)

For a Numerical Value Parameter (field), the

definition items for the Parameter (field) are

specified, which satisfy the following
conditions (see Section 3.1.2.3).
The Data Type of a Numerical Value

Parameter is either one of byte, unsignedByte,
short, unsignedShort, int, unsignedInt, long,
unsignedLong, float, and double if specified or
might be left unspecified?25.

A Numerical Value Parameter field is in fixed
length.

The bit Value

Parameter field is in the range from 1 to 64.

length of a Numerical

For a Numerical Value Parameter (field), the
following item shall also be defined:
[Information Definition]

1) Decode

name (optional)

Engineering Unit Conversion

of the
Engineering Unit Conversion (Section
3.8.2.1)

If the Data Conversion Module performs a
Decode
(Section 2.5.5.4) for the value of the

Reference Name Decode

Engineering Unit Conversion

Numerical Value Parameter field of the
NOTIFICATION Telemetry, this
shall be specified. Otherwise, this item

item

shall not be specified.
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Numerical Value Parameter (7 4 —JL F) IZ
[&. Parameter (74 —JLF) IZXT 5 ERIER
ZEDD, TOERIZ, UTOHBZERFLT
(3.1.2.3 IHBHR),

Numerical Value Parameter @ 7—% & (X,
byte, unsignedByte, short, unsignedShort, int,
unsignedInt, long, unsignedLong, float, & 71=
[ double DfRINMZEIEET HH. AILEELE
L 26y, DRI TH D,

Numerical Value Parameter 7 4 —JL FI&,
BERTHSD,

Numerical Value Parameter 7 4 —JL KD E
v rEIE, 156 64 DEEICH D,

% Numerical Value Parameter (7 4 —JL K)
I2. UTOIEBIEET S &
[IEHREZ=

1) Decode TF{EZH#:4 (optional)

= Decode TFEZEH: (3.8.2.1 1) DZHE
£

T—REHRE D 21— )LH, NOTIFICATION
Telemetry @ [ Numerical Value
Parameter 7 4 —JL FDfEIZ Decode TF
EZH# (25.5.4 1H) ZEET 558, KA
BEEETSH L, LG MTNE. RXIEE
FHEELGWNI &,

% This item is mandatory in the current implementation as of March 2023.

%6 2023 &£ 3 AREDEETIEAREBIINATH S,
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3.2.6.8. Enumerative Parameter (field)

For an Enumerative Parameter (field), the
definition items for the Parameter (field) are
which the

conditions (see Section 3.1.2.1).

specified, satisfy following
No Data Type is specified for an Enumerative
Parameter.

An Enumerative Parameter field is in fixed
length.

The bit length of an Enumerative Parameter
field is in the range from 1 to 32.

The Encoding Method of an Enumerative

Parameter field is unsigned.

For an Enumerative Parameter (field), the
following item shall also be defined:
[Function Definition]
1) Valid Value Set name
= Reference Name of a Valid Value Set
(Section 3.9.2.1) that specifies the values

that the Enumerative Parameter takes

3.2.6.9. Reserved field / 8714 —IL F

For a reserved field, the following item shall be
defined:
[Information Definition]

1) Bit-Length

JERG-2-700-TP004

Enumerative Parameter (74 —JL F) 21,
Parameter (74 —J)LF) [CHT HEREBEBZE
Hd. TOBIZ, ULTORKERT (3.1.2.1
IHSHR),

Enumerative Parameter [Z[&, T—% 2 %15
E L&Y,

Enumerative Parameter 7 4 —JL KX, BEE
RTHD.

Enumerative Parameter 7 4 —JL KD E v k
RlE. 155 32 08EHEIZH S,

Enumerative Parameter 7 4 —JL KD I >3
—T 4 % A=, unsigned TH 5,

% Enumerative Parameter (7 4 —JL F) IZ,
LTOEBLERT S &,
[HREE=
1) Valid Value Set %
= Enumerative Parameter AEBEZE
9 % Valid Value Set (3.9.2.118) DSHE4

BFHI4—ILFRIZUTDIEEZEET S
&
[IE|REZ

1) Bit-Length
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3.3. State Machine Definition // State Machine &%

3.3.1. General /| —fi%

A Behavior of a Functional Object describes
rules about expected actions taken by the
Functional Object, and is used to determine
whether sequences of Operations are correct or
not, whether Attributes are valid or not, etc. A
Behavior of a Functional Object can be
specified with a set of State Machines (Section
3.6 in [A2]).

The State Machine Definition is the definition

to specify State Machines for Functional
Objects.
A State Machine Definition shall define zero or

more State Machines for a Functional Object.

Functional Object @ Behavior (&, Functional
Object DEAFESNAEEDRAZET LDTH
YU . Operations QM UAIE L LHEMO,
Attributes DENENTHINENF. ZRHD
DIZHLYS, Functional Object @ Behavior &,
State Machines ([A2] 3.6 18) M#IZKYEDH S
ENTED,

State Machine F#(X. Functional Objects
IZ State Machines ZEHAHEERTH D,

State Machine E#I&. % Functional Object
IZ State Machines # ¥ AL EERT S &,
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3.3.2. State Machine

3.3.2.1. General // —f&

For a State Machine, the following items shall
be defined:

[Function Definition]

1)

2)

3)

4)

5)

Functional Object name

1= Absolute Name of the Functional
Object that has the State Machine

State Machine name

= Local Name of the State Machine
State (1-n)

See Section 3.3.2.2

State Transition class (1-n)

See Section 3.3.2.3

Effective-Condition?2?

= Condition for the State Machine to
function (“always” or a Reference Name of
a Named Condition Expression)

If the State Machine always functions,
always shall be specified for this item.
Otherwise, a Reference Name of a Named
Condition Expression (see Section 3.6.2.1)

shall be specified for this item.

27 STB2XML [R2] supports only always.
8 SIB2XML [R2] 1&. always D& FHHR— kL TLVS,
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% State Machine IZ, UTDIEB%2E&HT 5

&,

L

1)

2)

3)

4)

5)
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BEXEFE

Functional Object 4

i:= State Machine % ##2 Functional Object
DiExt 4

State Machine £

ii= State Machine @ EHT £

State (1~n)

3.3.2.2 IHS R

State Transition class (1~n)

3.3.2.3 1B

BohEM 28

= State Machine M #&RET &M (ZFTH
FHAXDSEAFRIE “always”)

State Machine DN E IZH#EET 5155 . always
FARBHICIEEET SO L, SERTNIE £
AffEHEXDSESL (3.6.2.1 IBSHER) K
HEIEEET S &,



3.3.2.2. State

For a State (Section 3.6.2 in [A2]), the
following items shall be defined:
[Function Definition]
1) State name

= Local Name of the State
2) Initial State or not.
3.6.5 in
“initial_state” or “not”)
In the State Machine, the number of the

See Section [A2] (either

States that are designated as an Initial
State shall be one or zero.

3) Criticality Level
i= Criticality Level of the State (see
Section 3.6.3 in [A2]; one of Normal,
Caution, Action, and color names (“blue”,

“magenta”,
[Note] Telemetry Monitor SW displays the

cyan”, and “white”))

State name in the color according to the
Criticality Level (see Section 2.6.6.3).
Note that Normal, Caution and Action are
mapped to colors “white”, “yellow” and
“red”, respectively.

[Information Definition]

1) Raw Data Value
= Raw Data Value to be encoded and set to

telemetry fields

JERG-2-700-TP004

% State ([A2] 3.6.2IH) 2. UTHEBEZEE

TBHIES

[HREE =

1) State &
= State DHAT4

2) Initial State MEH
[A2] 3.6.5 ITESHE (“initial state” A “not”
DfaInhy)
% 5 State Machine T, Initial State T#H
BEEESINS States DL 1H0THD
Z &,

3) Criticality Level
= State O Criticality Level ([A2] 3.6.3 I8
2 B8 ; Criticality Level [& . Normal,
Caution, Action, £ IE € % (“blue”,
“magenta”, “cyan”, E7-I& “white”))
CE] 7L A RUEERR SW K, State &%,
Criticality Level IZ > B CEHEIZRKRTT
% (2663 BHSH),
Caution R U Action [&. FhFh. “white”,
“yellow” R U ‘red” DBEIZT Y E LS &
nad,

[ERE=

) £7—41E
= Ia—KRLTTLARIDT4—ILE
ICRET SBEDET—41E

— < T. Normal,
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3.3.2.3. State Transition class

For a State Transition class (Section 3.6.6 in

[A2]), the following items shall be defined:

[Function Definition]

1) Trigger class (1-n)
See Section 3.3.2.4

2) Begin State name
= Local Name of the source State in a
transition (see Section 3.6.6.1 in [A2])
[Note] Telecommand Issue SW performs
Prechecks (Section 2.6.3) according to this
information, Section 3.2.2.1 Function
Definition 2) Effective-Condition, and
Section 3.2.5.4 Function Definition 2)
Effective-Condition.

3) End State name
= Local Name of the destination State in
a transition (see Section 3.6.6.1 in [A2])
[Note] Telecommand Issue SW performs

(Section  2.6.4.5)

according to this information.

Success Verifications

JERG-2-700-TP004

£ State Transition class ([A2] 3.6.6 I8) [Z.
UTOEBZERY S &,
[HREE =
1) Trigger class (1~n)
3.3.2.4 BB R
2) Begin State &
n= BBTO State (([A2] 3.6.6.1 IBSH) O
B4
CE] 7L< FRIT SW F. ZOE#R.
3.2.2.1 THMAETES 2) A%FEH.3.2.5.4 HIE
HEEZE 2) BEMBITH o> T, Prechecks

(2.6.318) 2EHET 5,

3) End State %
n= BBED State ((A2] 3.6.6.1 IHSH) O
B4
Xl 7L< FHET SW . COBEHIC
i€ 2 T.Success Verifications (2.6.4.518) %
EEY 5
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4) Maximum Allowable

5)

Transition Time
(optional)

= the maximum time allowed for a
transition (see Section 3.6.6.3 in [A2])

If this item is specified, Telecommand

Issue SW performs Success Verifications

(Section 2.6.4.5) according to this
information.
If the Minimum Allowable Transition

Time is specified, this item shall be
specified.

Minimum Allowable Transition Time
(optional)

= the minimum time allowed for a
transition (see Section 3.6.6.3 in [A2])

If this item is specified, Telecommand
Issue SW performs Success Verifications
2.6.4.5) to this

information.

(Section according

4) Maximum Allowable

5)
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Transition Time
(optional)

= BRICHAEIhSRKERM ((A2] 3.6.6.3
IESHR)

AIEEMNEESNFIGE. TLaT Y FET
SW . COBEMICHE> T,
Verifications (2.6.4.5 1) #EMET 5,

Success

Minimum Allowable Transition Time Z#§
EY5HE. AEBRZEETSHC &,
Minimum Allowable Transition Time
(optional)

= EBICHASINIR/IER ((A2] 3.6.6.3
IHSR)

AEEMNMEESN-BE. TLIT Y FHET
SW [F. COBEHRICHK > T.
Verifications (2.6.4.5 18) #XEd 5,

Success



3.3.2.4. 'Trigger class

For a Trigger class (Section 3.6.6.2 in [A2]), the

following items shall be defined:

[Function Definition]

1) Trigger class type
= the type of a Trigger class (see Section
3.6.6.2 in [A2]; one of “command”, “event”,
and “spontaneous”).

2) Trigger class Name (optional)
= the name of the Trigger class
If the Trigger class type is command or
event, a Reference Name of the trigger
Operation (Section 3.2.5.4) or a Reference
Name of the trigger Event class (Section
3.6.2.1), respectively, shall be specified for
this item. Otherwise, this item shall not

be specified.
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& Trigger class ([A2] 3.6.6.218) IZ. LLTF®D
HHZEEIT S &,
[HREE =
1) Trigger class F& 5l
= Trigger class MIEH| ([A2] 3.6.6.2 IBS
i “‘command”, “event”, F 1= &
“spontaneous”’ D{ANHY)
2) Trigger class & (optional)
= Trigger class MDA I
Trigger class 5l A% command & 7= (X event
DEE. ThEn, b HEA S Operation
(3254 1) MSWEFERBFIMIAHELD
Event class (3.6.2.118) MZ 4%, KIEH
ICEET DL, SHRITNIE. RIBEBILIE
ELLEWI &,
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3.4. Attribute Change Rule Definition // Attribute Change Rule %

3.4.1. General /| —fi%

The rule for changes of Attribute values after
an execution of an Operation is called the
Attribute Change Rule of the Operation (see
Section 3.4.2 in [A2]).

The Attribute Change Rule Definition is the

definition of how Telecommand Issue SW

performs  Success Verifications (Section
2.6.4.5).

An Attribute Change Rule Definition shall
define zero or more Attribute Change Rules for

a Functional Object.

& % Operation MEITED Attributes DZEAE
DFANE . FD Operation M Attribute Change
Rule &FES ([A2] 3.4.2 THSER),

Attribute Change Rule EZ&l&. 7L<V K
F1T SW AY Success Verifications (2.6.4.5 I8) %
EDESIZERTEINDEERTHD,

Attribute Change Rule E (&, & Functional
Object [Z Attribute Change Rules ¥ O{ELLE
ERITDH_ &,
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3.4.2. Attribute Change Rule
3.4.2.1. General // —fi%

For an Attribute Change Rule, the following

items shall be defined:

[Function Definition]

1) Functional Object name
= Absolute Name of the Functional
Object for which the Attribute Change
Rule is defined

2) Attribute Change Rule name
= Local Name of the Attribute Change
Rule

3) Attribute Change Rule Element (1-n)
See Section 3.4.2.3

[Information Definition]

1) Success Verification Check Condition

JERG-2-700-TP004

% Attribute Change Rule 2. A TDIEH % E
BIDH_ &,
[HREE =
1) Functional Object %
= Attribute Change Rule & J %
Functional Object M #f %t 4

2) Attribute Change Rule %
= Attribute Change Rule D EF£

3) Attribute Change Rule Element (1~n)
3.4.2.3 ISR
[IEREZ

1) Success Verification F = v ¥ £ #

(optional) (Section 3.4.2.2)
= the condition about the timing for
Telecommand Issue SW to check the
Engineering Values in the

Verification after issuing an ACTION

Success

Telecommand

(optional) (3.4.2.2 IH)

= ACTION Telecommand #17#%. T L3
< ¥ FH4T SW A Success Verification (2T
IFEDFzVvITEEA4ITICEATS

ESGS
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3.4.2.2. Success Verification Check Condition // Success Verification F x v 7 &4

For a Success Verification Check Condition,

the following items shall be defined:

[Information Definition]

1)

2)

Wait Time (optional)

= waiting time before starting to assess
the values (see Section 2.6.4.5)

If this item is not specified, the default
value defined by the project is used.

If the values of the Attributes do not
change immediately after receiving an
ACTION Telecommand, this item should
specify the maximum time that the value
might take to change.

[Note] The Maximum Receive Times is an
appropriate parameter to specify the wait
time proportional to the communication
bit-rate or telemetry period.

Maximum Receive Times (optional)

= the maximum number of times to
retrieve a new calculation result of the
Value the

assessment if the values are not expected

Engineering and redo
ones (due to telemetry errors or other
reasons; see Section 2.6.4.5)

If this item is not specified, the default

value defined by the project is used.

% Success Verification F w2 &Iz, T

NDEEZEET D&,
(15 E =

1)

2)
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#FHHR (optional)
=EDHEZEZHB I SAETOFLEM
(2.6.4.5 IBSHR)

AIEBMEE SN LGS, project NEE
LE=REEHILALGN S,

ARIEHI(X. ACTION Telecommand % %1{§
#%. Attributes QEMNEBIZEIL LA LVE
B EOEICHrNY BEIRARKEEZIEET
RNETHb,

(] BEEY PL—bFEEETLAMNIAE
HICHHT 56T, S AEZERNT
DIEEHNEL TS,

FEAREZEERZ (optional)
=(TFLAM)IS—HEDERIZEKY) E
NEELEZLOTEMN-BEE. RATFIE
DFH-LGHERBRZREL.HIEZOYET
RAEH (2.6.4.5 HSHR)

ARIEAHIEE SN LSS, project MEE
LI-BEEARNLNS,



3.4.2.3. Attribute Change Rule Element

For an Attribute Change Rule Element, the
following items shall be defined:
[Function Definition]

1) Value Change Attribute name

[HRETE =

= Reference Name of an Attribute whose

value changes

2) Change Rule Type

= the type of an Attribute Change Rule
Element (see Table 3-4)

3) Constant Value (optional)
If the Change Rule Type is SET, the value
after a change shall be specified for this

item. Otherwise, this item shall not be

specified.

JERG-2-700-TP004

#& Attribute Change Rule Element [Z, LT
NIEEB#EE

T5IE,

1) {EZ 1k Attribute £
S=EMNZEILT B Attribute DSBS

2) Change Rule Type

::= Attribute Change Rule Element M#&E%E
(Table 3-4 £H8)

3) EZE (optional)
Change Rule Type H* SET QiH& . ELED
Ex. RBHICIEET S L. G ITNIE,
AEBEFEELRZWN &,

Table 3-4: Types of Attribute Change Rule Elements

Attribute Change Rule Elements DfE¥H

Change Rule Type

Description // £itBA

Note // &%

SET

The value of the Attribute becomes

The constant shall be a value

(A := constant) a certain constant. that the Attribute can take.
(& = B Attribute DEAHDER E TS EHIL. Attribute HEY BB IET
Hd &,
INCREASE The wvalue of the Attribute
(A++) increases.
Attribute DEAEMT 5
DECREASE The value of the Attribute
(A--) decreases.

Attribute DEI LT B
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3.5. Attribute Limit Definition // Attribute Limit &£

3.5.1. General /| —fi%

An Attribute Limit (see Action Limits and

Caution Limits specified in Section 3.3.7.3 in
[A2]) specifies the ranges of the values of an
Attribute or Pseudo Attribute in order to

evaluate its Criticality Level.

The the
definition to specify Attribute Limits for

Attribute  Limit Definition 1is

Functional Objects.

An Attribute Limit Definition shall define zero
or more Attribute Limits for a Functional
Object.

The Data Conversion Module performs Limit
Checks (Section 2.6.5) according to the
Attribute Limit Definition.

3.5.2. Attribute Limit
3.5.2.1. General /| —fi%

For an Attribute Limit, the following items
shall be defined:
[Function Definition]
1) Functional Object name
1= Absolute Name of the Functional
Object for which the Attribute Limit is
defined
2) Attribute Limit name
= Local Name of the Attribute Limit
3) Attribute Limit Element (1-n)
See Section 3.5.2.2

Attribute Limit ([A2] 3.3.7.3 EAE®H %
Action Limits BT Caution Limits Z8) &,
Attribute F =& Pseudo Attribute @ Criticality
Level #5fid 5=, TDEDHEZEZEDH S
LDTHD,

Attribute Limit FZ(X. Functional Objects
[Z Attribute Limits ZEHDERTH D,

Attribute Limit E Z[&. & Functional Object
[Z Attribute Limits Z ¥ AU ELEEET S &,

Attribute Limit EZIZf> T, T—42LHE
< a—)Ll%. Limit Checks (2.6.5 ) ZEHT
3

& Attribute Limit (2, U TFTDEBZEET S
Z &,
[HEEE =
1) Functional Object £
= Attribute Limit ZE%9 % Functional
Object M5t £

2) Attribute Limit £
= Attribute Limit D BEFF$

3) Attribute Limit Element (1~n)
3.5.2.2 BB R
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3.5.2.2. Attribute Limit Element

For an Attribute Limit Element, the following
items shall be defined:

[Function Definition]

1)

2)

3)

Caution Limit: Upper Limit (optional),
Lower Limit (optional)

See Section 3.3.7.3 in [A2]

Not specifying an upper or lower limits
means that no upper or lower limits are
present, respectively.

Action Limit: Upper Limit (optional),
Lower Limit (optional)

See Section 3.3.7.3 in [A2]

Not specifying an Upper Limits or Lower
Limits means that no upper or lower
limits are present, respectively.

Check Condition

= Condition for assessing the Attribute

”»

Limit Element (“always”, “otherwise”, or a

Reference Name of a Named Condition

Expression)
If the Attribute Limit Element is to be
always assessed, “always” shall be

specified for this item. Otherwise, a
Reference Name of a Named Condition
3.6.2.1) or

“otherwise” shall be specified for this

Expression (Section

item.
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% Attribute Limit Element IZ, L TFTODIEH %

EEIT D&,

L

1)

2)

3)

111

D = 2
BETE &

Caution Limit: L[R{E (optional), FRIE
(optional)

[A2] 3.3.7.3 IES R
ERZEZEHEELAVEFLEAEVEZELK
T5, TREEELGEVEIETRALKNSE
EZEWRYT D,

Action Limit: EFR{E (optional), TR {&E
(optional)

[A2] 3.3.7.3 ITHS IR
FRREZEELGEVELLRNAENELZE
K9 b, FRIEZEELGEVETTRIAE
WEZEKT 5,

Fzvo &l

= Attribute Limit Element Z5HMEid 55
# (ERiftEGEXDSEA, ‘always”, 1=z

[ “otherwise”)

Attribute Limit Element Z & [Z5Eli 9 515
&. always ZAXRIEBICIEET H &, &3
miIFnE, LEdsEsL 3.6.2.1 ) DS
FEZ F =% otherwise ZAIBHIZIEET S
Z &,



If an Attribute Limit has only one
Attribute Limit Element, “always” shall
be specified for this item. Otherwise, a
Reference Name of a Named Condition
Expression shall be specified for this item,
except for the last Attribute Limit
Element in an Attribute Limit, in which
case “otherwise” shall be specified for this

item.
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Attribute Limit A% Attribute Limit
Element Z—20D#FT 5HE. AEHBHIC
always Z1EET 5 &, SHHETNIE. K
EHRICARHEGHADSERZIEET S
&, =12 L. Attribute Limit O &xE D
Attribute Limit Element [Z[&, XRIEHIZ,
otherwise (ZMfth) ZHEET S &,
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3.6. Condition and Event Definition // Condition and Event &%

3.6.1. General /| —fi%

A classification of an event (Section 3.2.6.1) in
a Functional Object is called an Event class of
the Functional Object (see Section 3.5.1.1 in
[A2)).

The Named Condition Expression is a named
Condition Expression and is used in the

definition to specify a condition.

The Condition and Event Definition is the

definition to specify Event classes and
conditions for Functional Objects.

A Condition and Event Definition shall define
zero or more Named Condition Expressions

and Event classes for a Functional Object.

% % Functional Object [Z & 1T % event
(3.2.6.1 18) MH$E%. T®D Functional Object
? Event class &AL ([A2] 3.5.1.1 RS ),

ZEftEERE, ROV EEEXTHY.
EEDRICKHZHRET HDITANSD,

Condition and Event 7 £ I&. Functional
Objects IZ Event classes EFHEEDHDHIEET
Hb

Condition and Event EZlX. & Functional
Object [Z. AT EHX R U Event classes &
NEUELEERT D&,
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3.6.2. Named Condition Expression and Event class // & HI{T5&E4R BT Event class

3.6.2.1. General // —f&

An Event class is either a Known Condition
Event class (Section 3.6.2.2) or Unknown
Condition Event class (Section 3.6.2.3).

For a Named Condition Expression and Event

class, the following items shall be defined:

[Function Definition]

1)  Functional Object name
1= Absolute Name of the Functional
Object for which the Named Condition
Expression or Event class is defined

2) Named Condition Expression/Event class
name
= Local Name of the Named Condition
Expression or Event class.

3) Condition-And-Event Type

2= one of a Known Condition Event class,

Unknown Condition Event class, and

Named Condition Expression

Event class [&.Known Condition Event class
(3.6.2.2 1) F1=Id Unknown Condition Event
class (3.6.2.3 1) DEIMATH 5.

ZHI{TeEHERX R Y Event class DK RIZ. LT
DIERZEEET S &,

[HaEE =]

1) Functional Object 4
i= ARt EHEXFIE Event class &
93 Functional Object M5t 4

2) ARITEHER - Event class 8

= ZRITEHEXF (I Event class DEAT
%

3) Condition-And-Event &3]
= Known Condition Event class #\.
Unknown Condition Event class H\, & Hift
ES LW AN (%)
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3.6.2.2. Known Condition Event class

A Known Condition Event class is a generic
term for Event classes of events that occur due
to some known condition.
For a Known Condition Event class, the
following item shall be also defined:
[Function Definition]
1) Trigger Condition

= Condition Expression (Section 3.1.4)

for the trigger of events in the Event class

3.6.2.3. Unknown Condition Event class

An Unknown Condition Event class is a
generic term for Event classes of events that
occur due to some unknown condition.

No Trigger Condition is specified for the

Unknown Condition Event class.

JERG-2-700-TP004

Known Condition Event class (&, fa] 5 M DEX
HOEFHICE>THRET S cvents M Event
classes DT H 5,

#& Known Condition Event class [CEATFDIE
BLEET S &,

[HREE =]

1) Trigger Condition
= Event class IZB Y % events D k') 7D
i (3.1.418)

Unknown Condition Event class (&, 8] 55 ®
REDEHICE >THAET S events D Event
classes DM TH S,
Unknown Condition Event class [Z[E Trigger
Condition ZEE L %Ly,

3.6.2.4. Named Condition Expression // & BI{T&EHE(

For a Named Condition Expression, the
following item shall also be defined:

[Function definition]

1) Condition Expression

See Section 3.1.4

ERAHTEHEXCUTOERLERT S &,

[HaeEE=
1) &#K
3.1.4 IHSR
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3.7. Attribute Sequence Definition // Attribute Sequence 7 #

3.7.1. General //—fi&

An Attribute Sequence defines a sequence of
the fields that store the values of Attributes of
Functional Objects (see Section 3.3.7 in [A3]).

The Attribute Sequence Definition is the

definition to specify Attribute Sequences for
Functional Objects.

An Attribute Sequence Definition shall define
zero or more Attribute Sequences and zero or

more Blocks for each of the Functional Objects.

Attribute Sequence |&., Functional Objects M
Attributes DEZHMT ST —IL FOHUZE
&7 5 ([A3] 3.3.7BSH).,

Attribute Sequence 7 Zld. Functional Objects
2 Attribute Sequences ZEHDEHETH D,

Attribute Sequence EE X, MR EH D
Functional Objects W& &XIZ, TAEULE®D
Attribute Sequences BRUE BELLE®D Blocks
EERT DL,
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3.7.2. VALUE Telemetry, SET Telecommand, and GET Telecommand

The definition of an Attribute Sequence (see
Section 3.7.5.1) includes the definitions of a
format of VALUE Telemetries (Section 5.3 in
[A3]) that carry the values of the Attribute

Sequence. In some cases, it also includes the
definitions (see Section 3.7.5.1 3) and 4)) of a
format of GET Telecommands (Section 4.4 in
[A3]) and a format of Response VALUE
Telemetries (Section 5.3.1 in [A3]) and/or a
format of SET Telecommands (Section 4.5 in
[A3]). Note that of the VALUE
Telemetries Response  Value

Telemetries) and SET Telecommands of these

each

(including

contains one or more sub-fields for Attributes,
referred to as Telemetry Attributes, in the
Attribute Values field. Here, the definitions of

the sequence of these sub-fields uses Attribute

% B Attribute Sequence DEFE (3.7.5.1 IBS
) (X. F® Attribute Sequence MD{E%EEN
VALUE Telemetries ([A3] 5.3.1 ) ®O7+—<
YyErDEREEL, £, HEITKY. GET
Telecommand ([A3] 4.4 IB) M 7+—< v k&
Response VALUE Telemetry ([A3] 5.3.1 I8) ®
T+—3 v b, RO/FEIE,SET Telecommands
([A3] 45 H) OI7+A—T Vv FDERHED
(B.7.5.1 HIRY YESR), BHE. hbdS
5 . VALUE Telemetries (Response Value
Telemetries #&4{) B SET Telecommands
[X. & 4. Attribute Values 7 4 —JL FIZ,
Attributes (Telemetry Attributes &#d ) IZ
WIFBHYTT4—ILRE—DLULEEL, ZZT,
INS5DYTI4—LFDIUVDERICHINT
& Attribute Sequence Field Elements (AS
Field Elements; 3.7.318). Ff=. %HEIZEHLC.

Sequence Field Elements (AS Field Elements;

Blocks (8.7.5.4 I8), switches (3.7.5.2 18), R

Section 3.7.3) and might use also, if required,
Blocks (Section 3.7.5.4), switches (Section
3.7.5.2), and cases (Section 3.7.5.3).

A Block 1s a grouping of a sequence of fields. In

the definition of an Attribute Sequence or
Block, an Internal Block (Section 3.7.3 3)) or
Referenced Block (Section 3.7.3 4)) might be
specified as a sub-field. The Internal Block is
defined inside the Attribute Sequence/Block
definition and the Referenced Block is defined
outside  the  Attribute Sequence/Block
definition.

All definition items in this section represent
Information Definitions, and so the notation of
[Information Definition] is omitted in this

section.

cases (3.7.5.3 1) #HL\3,

Block F74—IL FQOIETETIIL—TIE LT
L DTH D, Attribute Sequence Ef=IE Block
NDEETIX. YT 714 —IL FELTHE Block
(3.7.318 3)) £1=IEZHE Block (3.7.3E 4)) #i5
EFTDENTE D, NEL Block I£ZF D Attribute
Sequence * Block EEDATTEERIN, S
Block &% @ Attribute Sequence F =& Block
EEDNMTERSINDS,

LT AEOERRBRFETHEHRESZTHAI-
&, RIETI [FHEZ] ORELEHET D
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3.7.3. Attribute Sequence Field Element (AS Field Element)

An Attribute Sequence Field Element (AS
Field Element) defines a sub-field of the
Attribute Values field of a VALUE Telemetry
(including Response VALUE Telemetry) or
SET Telecommand. An AS Field Element is

one of the following items:

1)

2)

3)

Telemetry/ParameterValueSetting
Attribute name (attributeRef)

= Reference Name of the Telemetry
Attribute (**1) or Value Setting Attribute
(**2)

**1: Attribute whose value is notified of
through a sub-field of the Attribute Values
field of a VALUE Telemetry (including
Response VALUE Telemetry) (see Section
3.7.2)

**9: Attribute whose value 1s set to the

value of a sub-field of the (Parameters
and) Attribute Values field of an ACTION
Telecommand or SET Telecommand (see
Section 3.4.4.1 in [A2])

Reserved field (reserve)

= a sub-field that has no functional
meaning

Internal Block (block)

See Section 3.7.5.4

A Block referred to as an Internal Block is
allowed to be defined in the definition of

the Attribute Sequence or Block.

Attribute  Sequence Field Element (AS
Field Element) (& . VALUE Telemetry
(Response VALUE Telemetry Z#&L) 1%
SET Telecommand @ Attribute Values 7 4 —
WEDHT T4 —LREEERT H. AS Field
Element (&, U TOEEOAINANTH S,

1) FTLAKRY /85 A—A21{BEEFE Attribute £
(attributeRef)
::= Telemetry Attribute (**1) Ff=I% Value
Setting Attribute (**2) DSR4

**1: VALUE Telemetry (Response VALUE
Telemetry &%) O Attribute Values 7 «
—ILFEDY T T4 —ILFEEL TEZEM
9 % Attribute (3.7.2 IHSHR)

**9: ACTION Telecommand F7f=I& SET
Telecommand @ (Parameters and)
Attribute Values 74 —JLFDHT 7 4 —
IWEDEICEZRET S Attribute ( [A2]
3.4.4.1 BSH)
2) F#74—IL K (reserve)
= I — L FTHENLGEEREE:
AL A))
3) HNEE Block (block)
3.1.5.4 ISR
Attribute Sequence %2 Block DEZEDH T
AEB Block &E#M9 % Block #E&ET HFEMN
TE %,
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4)

Referenced Block name (blockRef)

= Reference Name of a Referenced Block
An Block defined outside the definition of
the Attribute Sequence or Block, which is

referred to as a Referenced Block, might
be specified as a sub-field by referencing

its Reference Name.

4)
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Z & Block & (blockRef)
= S8 Block DSR4

Attribute Sequence % Block M5 & DR
TEZEINT:z Block (S8 Block &E#9 %)
. TDSHELOSRICLY., YT T4 —
IWKICEET HENTE S,



3.7.4. Functional Object
3.7.4.1. General /| —fi&

For the Functional Object that is the source of
VALUE Telemetries, which carry the values of
Attribute that the
destination of SET Telecommands and GET

Sequences, and is

Telecommands, the following items shall be
defined:

1) Functional Object name
= Absolute Name of the Functional
Object
This specification is redundant and shall
be identical to those specified in the
Functional Object Definition.

2) UFORID (1-n) (**1) (Section 3.7.4.2)

= the identifier of the combination of the
Upper FOID of the Functional Object (i.e.,
the source of VALUE Telemetries (Section
3.7.5.1), Value
Telemetries, and the destination of SET

including  Response

Telecommands and GET Telecommands

(see Section 3.7.5.1) all of which are

specified 1n the definition of this
Functional Object in the Attribute
Sequence Definition) and the delivery
Route of these Telemetries and
Telecommands

The number of the UFORIDs for which no
Route name is specified shall be zero or

one.

JERG-2-700-TP004

Attribute Sequences DEFESREDTH D
VALUE Telemetries MEKTTHY HhD SET
Telecommands & U GET Telecommands DB
5 T# 5 Functional Object [, U TDIEE %7€
BEIDH L,

1) Functional Object £
= Functional Object D%t 4
COEEIFIRETHY. Functional Object
EETHEELEZLDEA—THI I &,

2) UFORID (1~n) (**1) (3.7.4.2 I8)

= Functional Object (DF Y. Attribute
Sequence 7 % IZ $ LY T AKX Functional
Object M T HE A M| E T 5 VALUE
Telemetries (Response Value Telemetries
z2¢) 751 1R) £TOEMT. N2
SET B U GET
Telecommands (3.7.5.1 IBS8R) £ TOE M
%) @ Upper FOID, #kIZ, Thid
Telemetries & U Telecommands O Bt &%
Route DA EHE DEHAIF

Telecommands

Route & Z3#E%E L4 LY UFORIDs M#(&0
M1THdZ &,

121



3) Lower FOID (**1)
= Lower FOID of the Functional Object
(see Section 3.3.6 in [A3])
4) Attribute Sequence (1-n)
See Section 3.7.5.1
**1: The definition in this section is redundant
and the UFORID and Lower FOID should be
identical to those specified in the Functional

Object Definition according to [A3].

3.7.4.2. UFORID

For a UFORID, the following items shall be
defined:
1) Value

= the value of the UFORID (UFORID =

Upper FOID + Route ID = Lower APID;

see Section 3.3.5 in [A3])

For a Functional Object, the value of the
FOID embedded in any of
UFORIDs should be identical according to
[A3].

The value of the Route ID embedded in a
UFORID should be zero if no Route name
is specified for the UFORID; [Rationale]

for easy understanding.

Upper

2) Route name (optional)
= Local Name of the Route
If the UFORID indicates that the delivery
Route is not specified, this item shall not
be specified. Otherwise, this item shall be

specified.

See Section 3.2.2.2 for an Example and Note.

JERG-2-700-TP004

3) Lower FOID (**1)
::= Functional Object ® Lower FOID ([A3]
3.3.6 IHBHE)
4) Attribute Sequence (1~n)
3.7.5.1 IHS R
**1: [A3] 12V, KEDOERFIRTETHY.
UFORID B’ U Lower FOID [&. Functional
Object EETHRELI-LDERI—THAIRET
Hbd.

Z UFORID IZ, UTDIERZEETH_ &

1) f&
= UFORID @& (UFORID = Upper
FOID + Route ID = Lower APID; [A3]
3.3.5 HSR)
[A3] 2> T. &% Functional Object [Z
LT, f@Ahd UFORID IZE®HRAEND
Upper FOID DfEtL. RI—THAINETH
%,
%% UFORID IZ Route B ZHEE LTS
&.%F® UFORID IZ#B&HA EFN B Route ID
DEFEOTHEIRNETHD: (Bl 45
Y3 I 50,

2) Route & (optional)
= Route D B4
UFORID AVE2i% Route Z#BATR LI WLVE %R
THEE. ABEBIXEELGWI &, 34T
niE, RKIEEZEET S &,

5l &3EIL 3.2.2.2 IRE K,
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3.7.5. Attribute Sequence and VALUE Telemetry

3.7.5.1. General /| —fi%

Zero or more Attribute Sequences are defined
for each of the Functional Objects specified

according to Section 3.7.4.1.

For an Attribute Sequence and a VALUE
Telemetry which reports the values of the
Attributes that belong to the Attribute
Sequence, the following items shall be defined:
1) Attribute Sequence name

= Local Name of the Attribute Sequence
2)  Attribute ID

= the identifier of the Attribute Sequence

in the VALUE Telemetry (including
VALUE Telemetry), SET
Telecommand, or GET Telecommand (see
Section 5.3.3 in [A3])
[Note] The Attribute IDs of Attributes and
Attribute Sequences share a common ID
3.2.3.3

Response

space [Section Information
Definition 6)].
3) isGettableOrNot

=  whether a

GET
Telecommands and a format of Response
VALUE Telemetries are specified for the
Attribute (either

format  of

Sequence or not
“gettable” or “not”)

4) isSettableOrNot

%= whether a format of SET
Telecommands are specified for the
Attribute Sequence or not (either

“settable” or “not”)

3741 HIZH~TEEL
Objects M& R I1Z, Attribute Sequences Z+ 0O
BEULEET S,

Functional

%& Attribute Sequence BRUZ M Attribute
Sequence (83 5 Attributes DIEZ BT 5%
VALUE Telemetry [Z, \TFTOIEB#E&T HC
&

1) Attribute Sequence %
= Attribute Sequence D B4

2) Attribute ID
= VALUE Telemetry (Response VALUE
Telemetry &%), SET Telecommand, &
T= I¥ GET Telecommand @) Attribute
Sequence Mi#EAIF ([A3] 5.3.3 IBSH)

;] Attributes & Attribute Sequences @
Attribute IDs (&, @80 ID ZHZH£EFT
% [3.2.3.3 HIFHES 6)l,

3) GET m[EEnED
i= Attribute Sequence IZ3x L T. GET
Telecommands M 7 #+—< v b & Response
VALUE Telemetries ® 7 A —< v b ZHE
FTEMNED (“gettable” £T=1E “not” DA
nn)

4) SET AIgEAE D
i= Attribute Sequence IZxf L T. SET
Telecommands M7+ —< Y FEHET 5
MED (“settable” FF=IE “not” DfEIhh)
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5)

6)

7)

8)

Generation timing
= the generation timing of the VALUE
Telemetries (excluding the Response
VALUE Telemetries)

[Note] No format is specified.

Upper APID

= the entities that are allowed to monitor
the VALUE Telemetry (including the
Response VALUE Telemetry) (see Section
5.2.3 in [A4]; either “any” (meaning
“monitored by Controllers and Monitors”)
or “monitor_only” (“monitored by
Monitors only”))

AS Field Element (0-n)

See Section 3.7.3

The order of the definitions of the AS
Field Elements, switches, and cases shall
be the same as the order of the sub-fields
of the Attribute Values field of the VALUE
SET

including the nested structure that use

Telemetry  or Telecommand,
the Blocks, switches, and/or cases.

switch (0-n) (Section 3.7.5.2)

:= field sequences, one of which 1s valid
according to the value of a specified
Attribute for each VALUE Telemetry
(deprecated because it does not comply
with the SMCP)

5)

6)

7)

8)
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AT
::= VALUE Telemetries (Response VALUE
Telemetries [(FEFHLY) DERZA I Y

(] EXEFRESATULEL,

Upper APID

= VALUE Telemetry (Response VALUE
Telemetry &) DEREZHERT HHER
E% ([A4] 5.2.3 IBSE&; “any” Controllers
& Monitors [C& > TEHREIND, £IE
“monitor_only”: Monitors D#&IZ& > TE

HENnD, DfEIhs)

AS Field Element (0~n)

3.7.3 ESR

AS Field Elements, switchs, U cases M
FEZIEIE. Blocks, switches, RU - £1=(L
cases TRV AN FHEELED T,
VALUE Telemetriy % f= (& SET
Telecommand @ Attribute Values 7 4« —JL
RO T I74—ILROEVIBER—TH D
&,

switch (0~n) (3.7.5.2 I8)

= ¥ E L = Attribute D EICH o T
VALUE Telemetry ®IZfiiMA—DDH L
NEMELGD. 74 —I)L RV DM (SMCP
TR T H1-OIEHLE)



3.7.5.2. switch

For a switch, the following items shall be
defined:

1)

Referenced Attribute name
= Reference Name of an Attribute used

for the case identification

2) case (2—n) (Section 3.7.5.3)
= a field sequence
The sum of the bit lengths of the fields of
any of the cases in a switch shall be the
same except for the cases in the switch
that is located at the end of an Attribute
Sequence.

3.7.5.3. case

For a case, the following items shall be
defined:

1)

2)

Condition Attribute Value

= Attribute value that identifies the case
AS Field Element (0-n)

See Section 3.7.3

[Note] switches are not allowed to be nested.
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& switch IZ, UTOHEB%Z2EET S &,

1) B8 Attribute &

= HJAENITICHERT S Attribute DSEH

2) case (2~n) (3.7.5.3 18)

1)

2)

n=7 4 =)L FIT

H 5 switch ITEEND cases [, il T
4—ILEFEDOEY FEROHBLIA . Attribute
Sequence DKREIZH B switch D cases Z [k
ER—THDHI L,

Kecase 2, UTOHEB%E2EERT S &

& Attribute B

case ZRY Attribute DB
AS Field Element (0~n)
3.7.3ESHR

[E] switches D ANFIXHBT I TULVELY,
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3.7.5.4. Internal Block // M&B Block

For an Internal Block, the following items
shall be defined:
1) Functional Object name
= Absolute Name of the Functional
Object for which the Block is defined
2)  Block name (optional)
= Local Name of the Block
3) Bit-Length
4)  AS Field Element (0-n)
See Section 3.7.3
Blocks are allowed to be nested. However,
the nesting level of Blocks shall be no
more than three including the references

of the external Blocks.
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KWE Block 12, LTHOEB*E&ET S &,

1) Functional Object &
= Block ZE %9 % Functional Object D
x4

2) Block 4 (optional)
= Block D EFi4

3) Bit-Length

4) AS Field Element (0~n)
3.7.3 ISR
Blocks DANFHLARETH D, == L.
Blocks D ANFIFHEBD Blocks DEHRLE
HT=EBLHRNTHA I &,

3.7.5.5. Telemetry/ParameterValueSetting Attribute
TLARY - INTA—F{EERTE Attribute

The following item may be specified for a
Telemetry/ParameterValueSetting  Attribute.
Note that specifying it is redundant. If the
following item is specified, it shall be identical
to that specified in the Functional Object
[Section 3.2.3.3  Information
Definition 3)].

1) Bit-Length (0-2)

Definition

BT LARY /85 A—AR{EERTE Attribute IZ
LUTOEBEZEDHTEL, =L, COEERFR
ETHDH, $8ET H35E. Functional Object &
% [3.2.3.3 HIEHESE 3)] THELEIDER
—Thad &,

1) Bit-Length (0~2)

3.7.5.6. Reserved field and Referenced Block // F#17 4 —JL KR USEE Block

For each of reserved fields and Referenced
Blocks, the following item shall be defined:
1) Bit-Length

F# 7 4 —IL FRUSHE Blocks D& RIZ, LA
TOEBEZERT A&,
1) Bit-Length
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3.8. Conversion Definition // Conversion 7€

3.8.1. General /| —fi%

The Conversion Definition is the definition for
the

Engineering Unit Conversions.

Data Conversion Module to perform

A Conversion Definition shall define zero or
more Engineering Unit Conversions (Section
2.5.5.2) for a Functional Object.

All definition items in this section represent
Information Definitions and so the notation of
[Information Definition] is omitted in this

section.

Conversion EZEl&, T—FEBRED 2 —ILN
THELEHREERT H5-HDEETH .

Conversion EZl&. & Functional Object IZ,
THEZEH (2552 H) ZEREULEERT S
&

UT . AIEEOEREBEHIIETEREEZTHDT:
. RIETIE [[FHREE] ORRLBEERT 5,
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3.8.2. Engineering Unit Conversion // T F{EZ#L

3.8.2.1. General // —f&

For an Engineering Unit Conversion, the

following items shall be defined:

1) Functional Object name
1= Absolute Name of the Functional
Object for which the Engineering Unit
Conversion is defined

2) Engineering Unit Conversion name
= Local Name of the Engineering Unit
Conversion

3) Number of Significant Digits (optional)
= the number of the significant digits of
the Engineering Value
If this item is not specified, the default
value defined by the project is used.

4) Unit (optional)29

= the unit of the Engineering Value

1)

2)

3)

4)

ETHEZEHIC, LTORBZEERT S &,

Functional Object 4
N=TRELEHETEERT D Functional Object
DHtxt %

THELEBRE
= TREEBRDOBHT4

AH7%L (optional)
= TEEOAHTE

KIEEMEE SNGMEE. project BNERE
LE=HBEELALLNS,

E{I (optional)30

= TREDEE

2% This item is mandatory in the current implementation as of March 2023.

302023 F 3 ABRADEETIIAXRIEB IIHETH D,
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5) Engineering Unit Conversion Element 5) ITFEZEHREZE (1~n) (3.8.2.2 1H)

(1-n) (Section 3.8.2.2)
= An element to define an Engineering Unit

Conversion: either an Engineering Unit

Conversion FElement with an Arithmetic

Expression with a condition (see Section 3.8.2.3)
a Conditional

(hereafter, Engineering  Unit

Conversion Flement) or an Engineering Unit

Conversion Element with an Arithmetic

Expression without a condition (see Section
3.8.2.3)

Engineering Unit Conversion Element)

(hereafter, a  Non-Conditional

The Engineering Unit Conversion Elements of
an Engineering Unit Conversion shall consist of
a Non-Conditional Engineering Unit Conversion
Elements only or Conditional Engineering Unit
Conversion Elements only.
Conditional

If multiple Engineering Unit

Conversion Elements are specified for an
Engineering Unit Conversion, the conditions of
the Engineering Unit Conversion Elements shall
be mutually exclusive.

[Note 1]

Engineering Unit Conversion Elements

If multiple Non-Conditional

are specified for an Engineering Unit
Conversion, the Data Conversion Module
evaluates the Engineering Unit
Conversion Elements sequentially.

[Note 2] The result of Engineering Unit
Conversion is undefined if the constraints

is not satisfied.
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3.8.2.2. Engineering Unit Conversion Element // T {EZHRER

For an Engineering Unit Conversion Element,

the following items shall be defined:

1)

2)

Arithmetic Expression
See Section 3.8.2.3

Conversion Effective-Condition name
(optional)
Unless the type of the Arithmetic

Expression is conditional, this item shall

not be specified. Otherwise, a Reference

the
(the

Expression under which the Engineering

Name of Conversion

Effective-Condition Condition
Unit Conversion Elements is valid) shall
be specified for this item, except for the
last Unit  Conversion

Unit

Engineering

Element in the Engineering
Conversion, in which case “otherwise”

shall be specified for this item.

3.8.2.3. Arithmetic Expression // ;JEE

An Arithmetic Expression shall be one of those

shown in Table 3-5. There is a constraint

requiring

that neither polynomial nor

conditional polynomial shall be used for the
Pseudo Attribute.

&
1)

2)

ETFELEMERICUTOEEZERT 5

3.8.2.3IBS M
ZHAMENS (optional)

EEXOEE FHMATHEVEE. AIER
FIEELBWS &, SHGRITAIE, RIEB
2. EHEDEH (THEEBEZNED
L bARHEFR) OSELEZEBET S
c&, EEL, IFELZEOREBEDTFIE
ZTHEZIZIX, “otherwise” (ZDth) #.
AEBIZEEET S &,

EE L, Table 3-5 [RTHLODAIMTH
5 C

E . =12 L. Pseudo Attribute [T,

polynomial XU conditionalPolynomial IZFLY
BWIEEWVWSHIRNH D,
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Table 3-5: Types of Arithmetic Expressions // JEH = OB

Types of Arithmetic Expressions //
EEADEE

Explanations

B

polynomial

polynomial conversion

SIEALHR

y = asx*+ asx3+ asx2+ aix + ao

Conversion by 5th order polynomial

5 RZBEHXICK DL

conditionalPolynomial

conditional polynomial conversion

Polynomial conversion is performed only if the condition

is true

St 2EALE EHIPEDGEEICOAZERERETER

expression Conversion according to arithmetic formulae of
user-defined arithmetic expression | constants, mathematical operators, and built-in
conversion functions (including multiple four-basic-arithmetic

A—YEREEXLH

operations in combination with parentheses).
EH. WEWEEF. HALAABEBOBEERXICH - -EH
(BHOWAEEEHYyOIDHEEZED),
Example : A+B, A-B, A*B, A+B+C, (A+B) *C
(where each of A and B denotes an Attribute name or
Parameter name).
5 : A+B, A-B, A*B, A+B+C, (A+B) *C
(22T 2 %8BI Attribute & F 1=l Parameter & &
DETH,)

conditional Expression
conditional user-defined arithmetic

expression conversion

EHM1—YERREALH

User-defined
performed only if the condition is true
EHPEDBEICOA LIV ERBEEXEBRETER

arithmetic expression conversion 1s

function

user-defined function conversion

A - ERBYEHR

Call a wuser-defined function with the referenced

Attributes and constant values as arguments.
BHY 5 Attributes RUERIEZSI#E L1 —FEERBEHK
VT
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Constants used in user-defined arithmetic

conversions, mathematical operators, and

built-in functions shall be as follows.

Constant: "real value" | "integer value"

x : Raw Data Value, which is obtained from a
Value
Numerical Decoding (not available for the

Pseudo Attribute)

Binary Sequence as a result of

Engineering Value (obtained in the
Unit

Y

immediate  previous Kngineering
Conversion)
Here, neither x nor y shall be used for the

Pseudo Attribute.

Mathematical operator: + | = | * | / | $ | »
Built-in function:=sin () | cos () | tan() |
asin() | acos() | atan() | atan2() |
sinh() | cosh() | tanh() | asinh() |
acosh () | atanh() | log() | logl0() |
exp() | sgrt() | abs() | floor() |
ceil () |max() | min ()

JERG-2-700-TP004

A—YERBEALBRTAVLIEHR. WFWE
BFRUOHEAAAHBERT, UTET D&,

T TEHE] | TEHE)

x ! (METI—FOERANAMTVIENMHFDL
nNtz52+t0THD) 27— 4% fE (Pseudo
Attribute 23 U TIEERAT)

y: (BRI TFEXEMTRH L) TFIE

Z ZT. Pseudo Attribute IZI1X, x & v H AL
g AP
BEREEF + -1~ /11"

HARAABEE = sin() | cos() | tan() |
asin() | acos() | atan() | atan2() |
sinh() | cosh() | tanh() | asinh() |
acosh() | atanh() | log() | logl0() |
exp() | sqgrt() | abs() | floor() |
ceil() |max() | min()
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3.9. Enumeration Definition // Enumeration &

3.9.1. General /| —fi%

The Enumeration Definition is the definition
for the Data Conversion Module to perform
String Conversions (Section 2.5.6.2).

An Enumeration Definition shall define zero
or more Valid Value Sets (Section 38.3.6.2 in
[A2]) for a Functional Object.

3.9.2. Valid Value Set
3.9.2.1. General // —f&

For a Valid Value Set, the following items shall

be defined:

[Function Definition]

1) Functional Object name
1= Absolute Name of the Functional
Object for which the Valid Value Set is
defined

2) Valid Value Set name
= Local Name of the Valid Value Set

3) Enumeration Element (1-n)

See Section 3.9.2.2

Enumeration E&l&. T—2ZEBES 21—/l
MXF5|ZEH (25.6.2 1H) ZEET H-HDE
ETHD,

Enumeration FZl&. & Functional Object
[Z. Valid Value Sets ([A2] 3.3.6.2 1) Z+£0O&
LUEEET D&,

% Valid Value Set 2, U TDEBZEET S
&,
[#EEE =]
1) Functional Object %
= Valid Value Set % E & 5 Functional
Object MDftxt 4

2) Valid Value Set &
::= Valid Value Set D FFF£
3) Enumeration Element (1~n)

3.9.2.2 551K
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3.9.2.2. Enumeration Element

For each Enumeration Element in the Valid
Value Set, the following items shall be defined:
[Function Definition]

1) Enumerative Name

i= Local Name that identifies the value
(ie., a character string)

2) Criticality Level (optional)
= Criticality Level of the value (see
Section 3.3.6.3 in [A2]; one of Normal,
Caution, Action, and the color names

” <

(“blue”, “magenta”, “cyan”, and “white”))

If this item i1s not specified, white is
deemed to be specified.
[Note] Telemetry Monitor SW displays the
character string obtained in a String
Conversion in the color according to the
Criticality Level (see Section 2.6.6.3).
Note that Normal, Caution, and Action
are mapped to colors “white”, “yellow”,
and “red”, respectively.

[Information Definition]

1) Raw Data Value

JERG-2-700-TP004

Valid Value Set MW ® & Enumeration
Element 12, L TRIEEZEET S &,
[HRETE &

1) Enumerative Name

= EEEAT SEE (DFY., XFHD)

2) Criticality Level (optional)

= {E® Criticality Level ([A2] 3.3.6.3 185
B&; Normal, Caution, Action, £ IXE £
(‘blue”, “magenta”, x = X
“white”) OfEnhH)

ARIEBEMEE SNGEEES. white NMEES
nf-&HGEns,

GE] 7LA MBS SW K, XFIEBRT
B/Bonf-XFF|%. Criticality Level IZH£5
BTEERICKRTYT S (2.6.6.3 HER), ZC
T. Normal, Caution & Action l£. Fh
Zh. “white”, “yellow” BRU “red” 127w
EvyEnsd,

“cyan”’

(15 E =
) £T7—%1E
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4. Memory Functional Object Definition

Memory Functional Object &%

4.1. General // —fi%

The Memory Functional Object Definition is

the definition that specifies the design
parameters of Memory Functional Objects and
the configuration parameters related to the
function of Telecommand Issue SW for the

Memory Functional Objects (see Section 2.6.7).

Memory Functional Object EZl&. Memory
Functional Objects MR/ A =2 EZTN5
® Memory Functional Objects IZB$ %7 L O
<2 RRAT SW OEE (2.6.7 HSHR) ICBT S
BENTA—FZHEETA-ODDEETH D,
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4.2. Memory Functional Object

For a Memory Functional Object, the following

items shall be defined:

1) Memory Functional Object name
= Absolute Name of the Memory
Functional Object

2) FirstAddress

3) LastAddress

[Note] See Section 5.2

definitions of the

parameters 2) and 3).

in [A2] for the

above-listed design

4) Collation Range (a pair of Start Address

and End Address) (1-n)
= the address range to be collated by

Telecommand Issue SW
5) Whether

performed or not

Memory Management is
= whether Telecommand Issue SW
manages the memory contents of the
Object
Management; Section 2.6.7) or not
6) Route Definition (1-n)
See Section 4.3.1
7)  Check Sum Definition (optional)
See Section 4.4

Memory Functional (Memory

JERG-2-700-TP004

#& Memory Functional Object (2, L TFDIEH
EERT DL,
1) Memory Functional Object 4
= MemoryFunctional Object Dt

2) FirstAddress

3) LastAddress

(E] EROFE/TA—4 2), IDEHT [A2]
5.2IHSMHE,

4) FE&EF (Start Address & End Address
D) (1~n)
t= T LaATYRHET SW ICKHIBERR
DT KL REH

5) A EEEEREE

= FLaT Y FET SW A Memory
Functional Object M A EY NBZEE (A
TEHE; 26.7TH) $5MEN

6) #EEZE (1~n)
4.3.1HSR
7)  Check Sum F% (optional)

4.4 TBSHE
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4.3. Route Definition // ZIKREZ=

4.3.1.

General // —fi&

For a Route Definition, the following items
shall be defined:

1)

2)

3)

Route name
= the name of the route (“normal” if the
default one is specified)

Telemetry Definition (optional)

See Section 4.3.3 (This item defines a
format of MEMORY DUMP Telemetries.)
[Note] Object
generates MEMORY DUMP Telemetries
for a MEMORY DUMP Telecommand
according to SMCP. Thus, this item is
specified if a READ Command Definition
the

A Memory Functional

is  specified in Telecommand

Definition.

Telecommand Definition (optional)

See Section 4.3.2.1 (This item defines a
MEMORY DUMP

and/or a format of

MEMORY LOAD Telecommands.)

format of

Telecommands

1)

2)

3)
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ERBEBICUTEERT 5 &,

Route %

= BROLH (T4 LEEETSHEE
£ “normal”)

Telemetry F£% (optional)

4.3.315H (KIEHL. MEMORY DUMP
Telemetries D74+ —<I v FEEET Do)
[;3¥] Memory Functional Object [, SMCP
2% Ly MEMORY DUMP Telecommand [Z
xt LT MEMORY DUMP Telemetries % 4
Md %5, £ T. Telecommand E# T
READ Command EZZIEET 5EHSIE.
AIEBZHEET HFITL 5,

Telecommand EZ (optional)

4.3.2.1 THZ B (XIEH X MEMORY DUMP
Telecommands D7+ —< v FRWFEIE
MEMORY LOAD Telecommands M 7 #—
XY NEEET D)
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4.3.2. Telecommand Definition // Telecommand &2

432.1. General // —fi%

A Telecommand Definition defines a format of
MEMORY DUMP Telecommands and/or a
format of MEMORY LOAD Telecommands.

For a Telecommand Definition, the following
defined for a format of

(MEMORY LOAD
Telecommands and a format of MEMORY
DUMP Telecommands):

items shall be

telecommands

1) Telecommand MAP ID (optional)
= MAP ID of the TC Transfer Frames
that carry the telecommands
This item shall be specified if the MAP
Service is applied to the telecommands.
Otherwise, this item shall not be
specified.

2) Telecommand APID
= APID of the Packets that carry the
telecommands

The upper 3 bits of the APID (Upper
APID) is the one specified in Section 5.2.3
in [A4] (Ze., 000b).

The lower 8 bits of the APID (Lower
APID) is the UFORID (i.e., the identifier
of the combination of the Upper FOID of
the Memory Functional Object and the
delivery Route of the telecommands; see
Section 3.2.2 in [A3]).

Telecommand & £ [&. MEMORY DUMP
Telecommands D 7+ —< v FRUY/F &
MEMORY LOAD Telecommands D7 4+ —7<

FEET D,

& Telecommand ET&TIX., TLaATU K

(MEMORY LOAD Telecommands D 7 #—<

kB U MEMORY DUMP Telecommands) @ 7
A=y MIHLT, UTFEERT S &

1) Telecommand MAP ID (optional)

= @ETF LTy FEES TC Transfer
Frames @ MAP ID

BT La~<> FIZ MAP Service @A %
5a. REBZEET S L, LA THN
. RIBEZEELLZWNI &,
2) Telecommand APID

= BT LT FEEAS Packets D APID

APID @ _E£i 3bits (Upper APID) [&. [A4]
5.2.3 ENEDH-HDTHD (Thbhb,
000b),

APID @ T4 8bits (Lower APID) (&,
UFORID (§#H4 B E Memory Functional
Object @ Upper FOID, HitrIz, AT L3
< > FDELE Route DA EHEDHAIF;
[A3] 322 THEH) THD.
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3)

4)

5)

For a Memory Functional Object, the
value of the Upper FOID embedded in any
of UFORIDs should be

regardless of whether they are for a

identical

telecommand or telemetry and regardless
of their routes, according to [A3].

Lower FOID

= Lower FOID of the telecommands (see
Section 3.3.6 in [A3])

The Lower FOID of any of MEMORY
LOAD Telecommands, MEMORY DUMP
and MEMORY DUMP

Telemetries for a Memory Functional

Telecommands,

Object should be identical regardless of
their routes according to [A3].

WRITE Command Definition (optional)
See Section 4.3.2.2 (This item defines a
MEMORY LOAD

format of
Telecommands.)
READ Command Definition (optional)
See Section 4.3.2.3 (This item defines a
MEMORY DUMP

format of

Telecommands.)

In the following, the Absolute Name of a
Command Name should be a combination
of the Absolute Name of the Memory
Functional Object, the Local Name of the
Route (only if multiple Routes exist), and
the Local Name of the Command in this
order connected with a period sign in

between (see Section 5.4).

3)

4)

5)
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[A3] 2 L. & % MemoryFunctional
Object [Z%f L T. it UFORID (21 &HIA
FN 3 Upper FOID L. FhohTL
AR EMTLARYDIIHIET HEHEDHM
BRUZOBBICEET. A—THEIRET
Hdo

Lower FOID

= AT LAYy FE®D Lower FOID ([A3]
3.3.6 IHBHR)

%5 Memory Functional Object [Z®F S
MEMORY LOAD Telecommands,
MEMORY DUMP Telecommands, & U
MEMORY DUMP Telemetries D {aJfL®
Lower FOID 4. [A3] IZHELy, Z DRI
&5, A—THIRETHD,

WRITE Command % (optional)

4.3.2.2 ISR (KIEH (. MEMORY LOAD
Telecommands M 7+ —<T v FEZEH
%)

READ Command E% (optional)

4.3.2.3 BB (XIER I . MEMORY DUMP
Telecommands M 7+ —<3 v FEZEH
%)

UT T, & Command & D#Ex & (X,
Memory Functional Object M #f %t 4 .
Route MFEFT# (Routes BNREFEET 515
E0H). BV, FD Command DEFFTE Z.
COIEIZ, ThZhE A FEHA THERR
L=t DTHERETHD G4ESR),
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4.3.2.2. WRITE Command Definition MEMORY LOAD Telecommand)
WRITE Command EF# (MEMORY LOAD Telecommand)

A Telecommand Definition defines a format of
MEMORY LOAD Telecommands.

Telecommand 5E % & . MEMORY LOAD
Telecommands D 7 4+#—< v b EEET S,

For a WRITE Command Definition, the & WRITE Command TEEIZCUTZEET 5

following items shall be defined: &,

1)  WRITE Command name 1) WRITE Command 4
::= the name of a WRITE Command (Ze., = WRITE Command D &R (DF Y.
the Telecommand Name of the MEMORY MEMORY LOAD Telecommands @
LOAD Telecommands) Telecommand %)
The Local Name of a WRITE Command WRITE Command @D EfT4 &, WRITE TH
should be WRITE; [Rationale] for easy BRETHD: BR 2HhUPT LT B
understanding. o)

2) AlignmentLength 2) AlignmentLength
See Section 5.2 in [A2] [A2] 5.2 TEZ SR

3) MaximumUploadLength 3) MaximumUploadLength
See Section 5.2 in [A2] [A2] 5.2 HESHR

4) MEMORY LOAD Telecommand ACK 4) MEMORY LOAD Telecommand ACK &
Response
= whether the Memory Functional = Memory Functional Object A%, ACK
Object sends an ACK Telemetry or not in Telemetry % &K ¥ % MEMORY LOAD
response to a MEMORY LOAD Telecommand IZx 9 & & LT, ACK
Telecommand that requests an ACK Telemetry Z#EH T 2MEM
Telemetry

5) LOAD Command name (optional) 5) LOAD Command % (optional)

= the name of a LOAD Command

This item shall be specified if Memory
Management is performed on the Memory
Functional Object. Otherwise, it shall not
be specified.

The Local Name of a LOAD Command
[Rationale]

should be LOAD; for easy

understanding.
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= LOAD Command M4 &l
AIEH X, Memory Functional Object [Z 4
T BEHZEERT AGEICHEET S L, &
LRAERELENC &,

LOAD Command @ Eff# (%, LOAD THD
RETH5: B 2hYPFT T 58,



6)

Optimization

= whether or not Telecommand Issue SW
allows Optimization (Section 2.6.7) to be
performed when writing memory (valid
only when Memory Management is
performed on the Memory Functional
Object and when the WRITE Command
the

Definition s specified in

Telecommand Definition)

6)
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3 N Ay

= T LAY RRITSWAAER)EETAH
ORI EL (2.6.7 HESR) OEELE
A EMEHN (Memory Functional Object
ICAE EEEZER, MDD, Telecommand
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4.3.2.3. READ Command Definition (MEMORY DUMP Telecommand)
READ Command & (MEMORY DUMP Telecommand)

A Telecommand Definition defines a format of

MEMORY DUMP Telecommands.

For

a READ Command Definition, the

following items shall be defined:

1)

2)

3)

READ Command name
::= the name of a READ Command (e,
the Telecommand Name of the MEMORY

Telecommand % % [&. MEMORY DUMP

Telecommands D 7+ —< v FFEET S,

1)

& READ Command EZEICUTEEET S
&

READ Command &
i= READ Command D&R] (DFE Y.
MEMORY DUMP Telecommands @

DUMP Telecommands) Telecommand 4)

The Local Name of a READ Command READ Command @ EFi4 &, READ TH S
should be READ; [Rationale] for easy RETHD: BN 2hYPT LT 58,
understanding.

MEMORY DUMP Telecommand ACK 2) MEMORY DUMP Telecommand ACK fix%
Response

= whether the Memory Functional %= Memory Functional Object A%, ACK
Object sends an ACK Telemetry or not in Telemetry E 3R 9 4 MEMORY DUMP
response to a MEMORY DUMP Telecommand 123 HIiEE E LT, ACK
Telecommand that requests an ACK Telemetry Z#EHT 2H0EM

Telemetry

DUMP Command name 3) DUMP Command %

2= the name of a DUMP Command
The Local Name of a DUMP Command
[Rationale]

should be DUMP; for easy

understanding.
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4.3.3. Telemetry Definition (MEMORY DUMP Telemetry)
Telemetry & (MEMORY DUMP Telemetry)

A Telemetry Definition defines a format of Telemetry & % & . MEMORY DUMP
MEMORY DUMP Telemetries. Telemetries M 7+ —< v FEZEET 5,

For a Telemetry Definition, the following items & Telemetry EZ TI&. 7L A b)) (MEMORY
shall be defined for a format of telemetries DUMP Telemetries) M7 4#—< v X L T,

(MEMORY DUMP Telemetries): UTZEERT D&,

1) Telemetry APID 1) Telemetry APID
= APID of the Packets that carry the = @7 LA MY ZEES Packets @ APID
telemetries
The upper 3bits of the APID (Upper APID @ k£ 3bits (Upper APID) (&, [A4]
APID) is the one specified in Section 5.2.3 523 ENEDHELDTHD (THahb,
in [A4] (Ze., either 010b or 011b). 010b A 011b D E[ALHY),
The lower 8bits of the APID (Lower APID) APID @ T {iz 8bits (Lower APID)IZ.
is the UFORID (e., the identifier of the UFORID (%45 E Memory Functional
combination of the Upper FOID of the Object @ Upper FOID, it (=, BT L *
Memory Functional Object and the k1 DE2E Route DA EHE DEFIF;
delivery Route of the telemetries; see [A3] 3.2.2 IEEH) THD,
Section 3.2.2 in [A3]).
For a Memory Functional Object, the [A3] IZfELy. % Memory Functional
value of the Upper FOID embedded in any Object [Z%f L T, At UFORID (21 &HIA
of UFORIDs should be identical Fh 3 Upper FOID L. FhohTL
regardless of whether they are for a AT EMTLAMYDIIHRHIET HEDH
telecommand or telemetry and regardless BRUZOBBIZEET. A—THEIRET
of their routes, according to [A3]. H5,

2) Lower FOID 2) Lower FOID

= Lower FOID of the telemetries (see = @ET LA RY®D Lower FOID ([A3]
Section 3.3.6 in [A3]) 3.3.6 lHSHR)
The Lower FOID of any of MEMORY »% Memory Functional Object [Zx9 3
LOAD Telecommands, MEMORY DUMP MEMORY LOAD Telecommands,
Telecommands, and MEMORY DUMP MEMORY DUMP Telecommands, & U
Telemetries for a Memory Functional MEMORY DUMP Telemetries @ &l L
Object should be identical regardless of Lower FOID %, [A3] 2Ly, ZDREIRIC
their routes according to [A3]. 5T, R—THEIZRETH 5,
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4.4. Check Sum Definition // Check Sum 7 £

For a Check Sum Definition, the following
items shall be defined:

1)

2)

3)

4)

Check Sum Start Address

= the start address of the memory area
for which the check sum is calculated
Check Sum Last Address

= the last address of the memory area for
which the check sum is calculated

Check Sum Value Address

= the address of the memory area in
which the check sum is stored

Check Sum Algorithm

= the algorithm to calculate the check
sum (either “ADD32” or “XOR”)

JERG-2-700-TP004

% Check Sum EETIE. U TFEEETH &,

1)

2)

3)

4)
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Check Sum Start Address

= FIyVYLEHET S AT EEOAH
57 FLAR

Check Sum Last Address

= FryIYLEHET S AT EEOK

B7FLZR

Check Sum Value Address

= FIu Y LERRT HAT)EEHOT
LR

Check Sum Algorithm

= FIVIYLERETSTILTIRL

(“ADD32” ' “XOR” Dfahh)
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5. Naming/ID assignment rules / &4 - ID {T5 R8I

5.1. General // —f%&

This chapter specifies the rules for defining

names and IDs.

AETIK, &ATE ID ZEHT H1-HDRANZE
EHB,

5.2. Rules for Defining Names // &RiZE&9 SiRE

A name that is unique within an entity (such
as a Functional Object, Operation, Alert, and
State Machine) is referred to as a Local Name.
A Local Name shall begin with an alphabetic
character, consist only of alphanumeric
characters and underscores, and be a string of
16 less  characters.  They

or are

case-insensitive.

When referring from a Functional Object to an
entity defined within the Functional Object
(and its descendants), a name referred to as a
Relative Name is used.

When referring from a Functional Object to an
entity defined within the Functional Object,
its Relative Name is its Local Name.

When referring from a Functional Object to an
entity defined in a child Functional Object of
the Functional Object, its Relative Name is a
combination of the Local Names of the child
Functional Object and the entity defined in the
child Functional Object in this order connected

with a period sign in between.

»H 3% (Functional Object, Operation, Alert,
State Machine %) OB T—EIZHE D& S I21F
(F-BEZEHMA EMT S, B4R, EFTH
FY BBFLT7UF—RAT7OHTHERSIILD
16 FULADXFITHHZ Lo RFORNFLE
INCFIERBILEWWEDET D,

% % Functional Object ZE HAIZ F D
Functional Object (RUZDFH) DHFTEE
SNTVLWAIYMESRT HEEF HABEMT D
ZEITANS,

» % Functional Object ZE mIZZ D
Functional Object TEZINTWASMESET
HEEF, EHAIX. TOREFAETHS,

» % Functional Object Z#HEIZ. FD
Functional Object ®F Functional Object TE
BINTWLWOIYESRET HLEEE, HAAFK. £
?F Functional Object M FEFT4 . F Functional
Object TEEINTWLSYDOEMZ%E. CDIE
2. EVF FEHATERELZEDOTH D,
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Similarly, when referring from a Functional
Object to an entity defined in a grandchild
Functional Object of the Functional Object, its
Relative Name is a combination of the Local
Names of the child Functional Object, the
grandchild Functional Object, and the entity
defined in the grandchild Functional Object in
this order connected with a period sign in
between. The same rule applies to the Relative
Names of great-grandchild Functional Objects,

and so on.

When referring to an entity in a spacecraft,
the name referred to as the Absolute Name 1is
used.

The Absolute Name is represented by the
Relative Name from the top-level Functional
Object (7 e., the Functional Object of the entire

spacecraft) prefixed with a slash.

When a delivery Route to a destination
Functional Object is specified for an SMCP
Telecommand in addition to the Operation to
be invoked, the Absolute Name of the SMCP
Telecommand is a combination of the Absolute
Name of the Functional Object to which the
Operation belongs, the Local Name of the
delivery Route, and the Local Name of the
Operation in this order with a period sign in

between.
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E#k(Z. & % Functional Object Z&mIZ. £
@ Functional Object D% Functional Object T
EESNTVWSYESHET HEEF, BRI,
F Functional Object MEAT4. #& Functional
Object M EHFT4% . B Uk Functional Object TRE
ESINTLWAYOEHEZ%E. COIEIC. ZhEh
EUA FEHATERLIZIOTHD, UT. O
& Functional Object A T DA IZDNNTHE
ROFANZEAT 5.

FTHEADEEOWESR T DL EE TS
EMTDRAMERAND,

fxt 4 (&, \mLEHBLOD Functional Object (T4
hbFEMESAD Functional Object) Fi#Em &
FTEHERMEICRAS Yy 1ZRBLELDTERT,

& % SMCP Telecommand IZ . BREIF % Operation
250 & TiEA+ 5 Functional Object ~MEE Route
HIEET HEHEEIE. T D SMCP Telecommand D
wt#& (X, £®D Operation MFT/ET 5 Functional
Object MifEx4 . BE{E Route DEFE. RV, £
@ Operation DFHFT&%E. COIEIZ. EVA F&
HATERLEZIDELG S,
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When referring to the value of an Attribute by
specifying the delivery Route of the SMCP
Telemetries carrying the values, the Absolute
Name of the reference is a combination of the
Absolute Name of the Functional Object that
has the Attribute, the Local Name of the
delivery Route, and the Local Name of the
Attribute in this order connected with a period

sign in between.

The Parameter name of an Operation or Alert
class shall be unique within the Operation or
Alert class, respectively.

The State name of a State Machine shall be
unique within the State Machine.

The child Functional Object name, Route
name, Operation name, Attribute name,
Pseudo Attribute name, State Machine name,
Alert class name, and Attribute Sequence
name of a Functional Object shall be unique
within the Functional Object regardless of the
type of the entity referred to by the name.

The Condition Expression/Event class name,
Attribute Change Rule name, Attribute Limit
name, Event class name, Engineering Unit
Conversion name, and Valid Value Set name of
a Functional Object shall be unique within the
Functional Object for each type of entity
referred to by the name.
If an Attribute Limit, Engineering Unit
Conversion, or Valid Value Set is used in only
one Attribute, its Absolute Name should be
identical with the Absolute Name of the

Attribute; [Rationale] for easy understanding.
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H5 Attribute DIEZE. £ DIEZEES SMCP
Telemetries MECE Route ZIBE L TSET 515
B. TOSBNIF—2DiERAIK. £D Attribute
% ¥ D Functional Object D#fExf 4. BEL{E Route M
BFE. BRU., Attribute DEFEE. COIRIZ,
TNENE YA FEHATERLEZIDELS,

% % Operation F fz [& Alert class @
Parameter &l&. ThEh. £ Operation F
fzI& Alert class [TEWTA=Z—9 THDZ &,

&% % State Machine @ State &l&, Z® State
Machine [CEWTAZ=Z—9THHZ &,

% % Functional Object ® F Functional
Object 4. Route & . Operation &, Attribute
#. Pseudo Attribute 4. State Machine £
Alert class & . Attribute Sequence &l&. Z®D
Functional Object IZH VT, BB TSET 59
DEFEICLLTLI=—ITHDI &,

% % Functional Object DL RifTEEH= -
Event class #. Attribute Change Rule .
Attribute Limit & . Event class &, TF{EX
£ . Valid Value Set &1, % @ Functional Object
ITEWT.ZHICTESRY ShnEEEIcAI=—7
THbH &,

»H 5 Attribute Limit, TFEZEHE, =&
Valid Value Set A%, —D® Attribute DH TH
WonBIGEE. oDt ld. D Attribute
DB ERM—THINETHD: [B|] 5
Y3 <I 50,
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If an Attribute Change Rule is used for only
one Operation, its Absolute Name should be
identical with the Absolute Name of the

Operation; [Rationale] for easy understanding.
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% % Attribute Change Rule A, —D®D
Operation D& THWLNEHEE . T DiEx 4 l1E
Z® Operation D% ERM—THANETH
%; (R#L] YT T H=60,

5.3. Rules for assigning IDs // IDs E| Y 24 TR H

The ID values used in SMCP Telecommands
and SMCP Telemetries shall be unique within
each Functional Object for each type of ID.

[Note] The Attribute IDs used for Attributes
Section 3.2.3.2) Attribute
(see Section 3.7.2) share the
common ID space.

The encoded values of the States iIn State

(see and for

Sequences

Machines shall be unique within each State
Machine.

The values of Valid Value Sets shall be unique
within each Valid Value Set.

SMCP  Telecommands % U SMCP
Telemetries HTHAWLS ID OfElX. ZhZhd
ID MFE%EHE(Z%& Functional Object N T1=—
ITHBE,

(] Attributes (3.2.3.2 THBH) & Attribute
Sequencees (3.7.2 IHEH) ICAHWS Attribute
IDs (&, #BDID ZRzH£ET 5,

State Machines @ State @ T > ad— K{&lZ.
% State Machine A CA=—9 TH5_ &,

Valid Value Sets M{ElL. % Valid Value Set
ATL1=—9THdHZ &,
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5.4. Telemetry Item Name, Telecommand Name, and Command Name
Telemetry ZEB 4. Telecommand %, KU Command £

The naming rules of Telemetry Item Names, Telemetry IEH & . Telecommand . RV
Telecommand Names, and Command Names Command Z®D&%#RE|% Table 5-1 [ZHIZFET
are listed in Table 5-1. The Absolute Names %, A, iEdZICKDRIEEHRET INVE
are used basically, but Relative Names might [ZIGCHESZ2EZHAVWTRET S3FEELH 5D,

be used if necessary.
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Table 5-1: Naming Rules of Telemetry Item Names, Telecommand Names, and Command
Names // Telemetry I H#, Telecommand %, RU Command # D4 RAI

Name Relative Name Example of Absolute Name
£ ¥ IS st 4 Dl
Functional Object name : /A.B
Route name : C
Functional Object 4 : /A.B
Route £ : C
Telemetry Item Name Relative Name of | Attribute name : TLM
Attribute Absolute Name (without Route
specification) : /A.B.TLM
Telemetry IEE £ Attribute MFHFTHE | Attribute & : TLM
fxi®& (Route $§EH) : /A.B.TLM
ACTION Telecommand | Relative Name of | Operation name : CMD
name Operation Absolute Name (with Route
specification) : /A.B.C.CMD
ACTION Telecommand % | Operation M /EFT4 | Operation 4 : CMD

#xt4 (Route ¥§%EH) : /A.B.C.CMD

SET Telecommand name

SET Telecommand %

SET_ + Attribute

(Sequence) name

SET + Attribute
(Sequence) %

Attribute (Sequence) name : TLM
Absolute (without
specification) : /A.B.SET TLM

Name Route

Attribute (Sequence) 4 : TLM
fxi% (Route ¥§EH) : /A.B.SET_TLM

GET Telecommand name

GET Telecommand £

GET_ + Attribute

(Sequence) name

GET_ + Attribute
(Sequence) %

Attribute (Sequence) name : TLM
Absolute (with
specification) : /A.B.C.GET_TLM

Name Route

Attribute (Sequence) 4 : TLM
fxi% (Route ¥§EH) : /A.B.C.GET_TLM
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Memory Functional Object name : /A.B
Route name : C

Memory Functional Object & : /A.B
Route 4 : C

WRITE Command name WRITE Absolute Name (without Route
specification) : /A.B.WRITE

WRITE Command % #xi4 (Route ¥EEH) : /A.B.WRITE

LOAD Command name LOAD Absolute Name (without Route
specification) : /A.B.LOAD

LOAD Command 4 #xt4 (Route $5§EHE) : /A.B.LOAD

READ Command name READ Absolute Name (with Route
specification) : /A.B.C.READ

READ Command 4 #Ext4 (Route %) : /A.B.C.READ

DUMP Command name DUMP Absolute Name (with Route

DUMP Command £

specification) : /A.B.C.DUMP
#xt#& (Route ¥§%EH) : /A.B.C.DUMP
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6. Diagnostic Rule Definition // Diagnostic Rule

6.1. General // —f%

The Rule

definition to specify Diagnostic Rules.

Diagnostic Definition 1is the

6.2. Diagnostic Rule

For a Diagnostic Rule, the following items
shall be defined:
1) Diagnostic Rule name
= the name of the Diagnostic Rule
2) Condition Expression
See Section 3.1.4
3) Referenced Attribute name (0—n)

4) Message to human operator (text)

[Note] It is possible to define much more
complex diagnostic rules than those described
above by wusing Automated Monitoring

Software (ATMOS).

Diagnostic Rule FZ (&, Diagnostic Rules %
EDD-ODEETH D,

£ Diagnostic Rule IZ, U TDIEB % E&T %

&
1) Diagnostic Rule £

= Diagnostic Rule M4 #i
3 FE#

3.1.4 BB
4) ZE Attribute & (0~n)
5) BRAEADAYE—Y (TFR )

188 EHRY 7 v 7 (Automated
Monitoring Software, ATMOS) #HWL\5ET.,
LFRICE&ELI-BOEY LI ICHEH T2
IW—ILEERT HENARETH D,
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7. Other Subsidiary Definitions / DD IR EE

7.1. Spacecraft Information Definition // FHEIEREE

The Spacecraft Information Definition defines FHEIEHRTEZE (Spacecraft Information
information that applies to all Functional Definition) [X. FEH# D £ T® Functional
Objects aboard a spacecraft. Objects ICEAT HIFHMEERT b.

For a spacecraft, the following item shall be EFEKIC. LTOEBZERT S &,
defined.

1)  Upper APID Type 1) Upper APID Type
= the type of assignment of the Upper = Upper APID DE|Y HTH A 7 (Type
APID (Type la or Type 1b; see Section la F1=I% Type 1b; [A4] 5.2.3 THZ )
5.2.3 in [A4])

154



7.2. MAP ID Definition // MAP ID EZ

7.2.1. General / —fi&

The MAP ID Definition is the definition to
specify the MAP ID of the telecommand.

7.2.2. MAP ID

For a spacecraft, the following items shall be
defined:

1) Map Channel presence/absence

:i= whether the MAP Channel is used for
telecommand transmission or not

Default MAP ID (optional)

= default MAP ID

If the Map Channel is used, this item

2)

shall be specified. Otherwise, this item
shall not be specified.
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MAPID F£% (MAP ID Definition) . FL
aAYKRKOMAPID #EHBEETH S,

EFHEEICHLT, ULTOEBEZERTSHC
&Es
1) Map Channel B
t=T LT FOEEIZ MAP Channel
FHT A0 EHL
T 7 #JL b MAP ID (optional)
= T4 D MAPID
Map Channel #{ER4 5545, RIEE %15
ET DL, IHHTNIE. RKIEBILEE
LWl &,

2)

7.2.2.1. Telecommand with MAP ID specification // MAP ID $§E& Y M Telecommand

For a telecommand that uses a MAP ID other
than the default one, the following items shall
be defined:

1) Telecommand Name

= Absolute Name of a telecommand that
uses a MAP ID other than the default one
MAPID

= MAP ID value

2)

FTI74IL RSO MAP ID 2R3 5&TL
aT2RIZ, UTEEERT S &,

1) Telecommand %
= T4 RSO MAP ID #EHT 5
TLavy Foits4

2) MAPID
= MAP ID D&
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7.3. Telemetry Packet Length Information Definition / 7L X RNy bR
FHRE &
The Telemetry Packet Length Information TLARYNT Y FRIBRIE.TLA R DN

Definition is the definition to specify the 4 v FRZEDIEZTH D,
lengths of telemetry packets.

For an APID, the following item shall be % APIDIZ, LTFTOEBEZEERT HC &
defined.
1) Maximum Packet Length D RXNTYRE
= the maximum length of a Space Packet = [@ APID ##D Space Packet DmAXE
with the APID
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8. APPENDIX A. ACRONYMS // B&EE

This chapter lists the acronyms used in this ARETIH, RENAVWIRE—EZTT,
document.

ACK Acknowledge

ACT Action

APID Application Process Identifier

AS Attribute Sequence

ATMOS Automated Monitoring Software

CISW Telecommand Issue Software

CLCW Communications Link Control Word

COP Communications Operation Procedure

FMS Functional Model of Spacecrafts

FOID Functional Object Identifier

GSTOS Generic Spacecraft Test and Operations Software
1D Identifier

MAP Multiplexer Access Point

NTF Notification

SCDHA Standard of Communications and Data-Handling Architecture
SIB2 Spacecraft Information Base 2

SMCP Spacecraft Monitor and Control Protocol

SW Software

TC Telecommand

UFORID Upper Functional Object and Route Identifier
XML Extensible Markup Language
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