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1. INTRODUCTION // IZL&®IZ

1.1. PURPOSE/ BH®
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Spacecraft Monitor and Control Protocol (SMCP)

The purpose of establishing the Spacecraft Monitor
and Control Protocol (SMCP) is to enhance the
efficiency for projects to develop (1) artificial

satellites and space probes onboard software, (2)
software used on the ground for testing and operations
of spacecrafts and their onboard instruments, and (3)
databases that store information on spacecrafts and
their onboard instruments, in an efficient manner by
standardizing the construction rules for data units and
their transmission sequences across all the spacecrafts.

This protocol assumes that the functions of a
spacecraft and its onboard instruments are specified
according to the Functional Model of Spacecrafts
(FMS) [A1]. This protocol specifies the method to
data SMCP
Telecommands/Telemetries to monitor and control

construct units referred to as

Functional Objects specified in the FMS by entities

from outside (that is, other Functional Objects and/or
entities outside the spacecraft) using communications
lines.

The layer with which this protocol is concerned is
located above the layer for transferring telemetries and
telecommands over communications lines (e.g. the
Space Packet Protocol [R5]). The protocol data units
[A3] defined in this protocol are transferred between a

spacecraft and the ground, within a spacecraft, and

within a ground system, using lower-layer

transmission protocols.

[Note 1] This protocol assumes that typical radio
frequency links used between a spacecraft and the
ground (that is, those with low data-rates and
intermittent connectivity) are used as communications
lines. A variation of this protocol might be developed
in future if this protocol is to be used over
communications media with significantly different
characteristics (e.g. high-speed data buses or shared
memories).

ZHIETHEMNIE. T2 BEDOBRAECEE
TU%E, ECOFERK (DFY., ATHESCTFH
BEH) LtoBignTH—95FET. () B
BYIrV7. (2 FEEOLOESEEOH
L THEVERICHAWAY I o7, 3) FH
BOZOBEBBOBREEMT 5T -2 —
A . DA% projects BIERMIZITZA DK SIZT
5ETHD,

ATORILIE, FHEEOLOBEHMERORKEE
% . Functional Model of Spacecrafts (FMS) [A1] [Z
H-TEDDIEZFRHRELTWAS . ATA ML
[&. FMS AE&® % Functional Objects Z. FMERMD
BHRER (b Functional Objects, & DFHEED
NEBOBREROD—ANRA) IZK Y BERKEE
A WwWE®RSBMEIT D - OH I SMCP
Telecommands/Telemetries & #9 BT —42 BEAELD
BRALEEED D,

ATOLILOBF EBERRETTLA MY E
TLaAR U REEGETHOOTO TN
(Space Packet Protocol [R5] &) DED _EHLIIZHL
BT 5, A7OLaINEERT S protocol data
units [A3] &, THRIDEZETO Lo LEZAVFEE
W, FEE - ER. RUMES X T LATIE
EEIhbd,

CE 1] X7 b, BEEKRE LTTFEE
— EM TRV HREMNZRERER (TEH5,
T—8 L— bHYE S (ETRAIC LAMER S h iz
E#R) OERZEHRE LTS, ENLSDOKRE
CELGDHME (ERT—2N\APHEAEYE)
EETHEERAEANAVSBE. ATO LD
EemAFEFARESN SN L LAALY,



[Note 2] This protocol can be used on top of any
transport protocols in general. In the cases where the
Standard of Communications and Data-Handling
Architecture (SCDHA) [R1] is used, this protocol is
used as the end-to-end protocol on top of the other
standard protocols as specified in [R1] and [R2].

The Generic Spacecraft Test and Operations Software
(GSTOS) specified in [R3] assumes that the spacecraft
and its onboard instruments follow the FMS and this
The SMCP
Telecommands/Telemetries specified

formats of individual
which
according to the specifications of this document are

protocol.
are

supposed to be stored and managed by the Spacecraft
Information Base 2 (SIB2) [R4].

1.2. SCOPE // &

This document specifies the SMCP version 2, which
specifies the interface for message exchanges between
a Functional Object and an entity that monitors and/or
controls it.

This document does not specify how these requiremtns
are implemented with hardware or software.

1.3. APPLICABILITY / A%

The specifications described in this document apply to
the GSTOS and the software which implements the
SIB2.

The specifications described in this document apply
also to the spacecrafts and their ground systems for the
projects that adopt the GSTOS and the SIB2.

JERG-2-700-TP002-NOTICE1

GE2] 27O bbb, —fBMICIESETE BT
E7OFINLDETHERTE S, Standard of
Communications and Data-Handling Architecture

(SCDHA) [R1] ZRAWSIGE. A7O FaJLiE.
[R1] & [R2] AEHDMDIZET O FaLDE
fLOTY RY—I o rF7atalLeE LTHWS,

[R3] A% 5E & B Generic Spacecraft Test and
Operations Software (GSTOS) &, FH#EDLZF D
BN FMS ERTO RaLIZH-TWNEEE
AIiRE LTS, £, AEDHKRICRUVED B
N1={& % @ SMCP Telecommands/Telemetries 0D 7
#—< v kI, Spacecraft Information Base 2 (SIB2)
[R4] ITK Y EHE. BEILIENIEESNDS,

AZ(X. Functional Object & CNEERRV/ET-
EHET E2BEABEREDBDA v EE—OKBOD
AVETI—REZEHHHLDTH D SMCP
version 2 ZEMH Do

REFI . N—FHz7HYIT I TIZLEB N
SNERDEREITEHELY,

AEDEHIL.GSTOS & SIB2 #FEEFT BV T +
DI 7 EICEAYT S,

AREDEH(X.GSTOS & SIB2 DFEEFHEALT-
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1.4.

1.4.1.

[AT]

[A2]

[A3]

1.4.2.

[R1]

[R2]

[R3]
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1.5.
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 SMCP.

Chapter 3 specifies the concepts and rules that
apply to both SMCP Telecommand and SMCP
Telemetry.

Chapter 4 specifies the functions and information
items of SMCP Telecommand.

Chapter 5 specifies the functions and information
items of SMCP Telemetry.

Appendix A lists the acronyms used in this
document.

Appendix B summarizes information on the
interactions between SMCP Telecommand and
SMCP Telemetry.

Appendix C shows the managed parametes of the
SMCP.

Appendix D shows the history of terminology
changes.
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STRUCTURE OF THIS DOCUMENT // RZEDERK
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2 EF(E., SMCP ##Hd 5,

3 E[X. SMCP Telecommand & SMCP Telemetry 0D
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4 FE[E, SMCP Telecommand DHERE L [FRIER L %
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5 ZEILX, SMCP Telemetry DHEREL BERIEE L £ E D
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Appendix B & . SMCP Telecommand & SMCP
Telemetry DD EERAICET 5 1EHREENT 5,
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1.6. DEFINITIONS AND NOTATIONS // &R UFRDE

1.6.1.  Terms defined in the Open Systems Interconnection (OSI) Basic Reference
Open Systems Interconnection (OSI) Basic Reference TJE$s =15 g

This document adopts the following terms defined in
the “Open Systems Interconnection (OSI) Basic

Reference” [A3]:

blocking,
protocol control information (PCT),
protocol data unit, and

segmenting.

[Note] PCI is information to control a protocol, and is
usually called “header” in the data structure.

AZE(X. Open Systems Interconnection (OSI) Basic
Reference [A3] TERINARDAEZERT
%,

blocking

protocol control information (PCT)

protocol data unit

segmenting

GEIPCIIF, T—2BEICEENIEEIEIAVSY
EEENZELEOT, 7O FILEIEERTH S,

1.6.2.  Terms defined in the Functional Model of Spacecrafts
Functional Model of Spacecrafts CEsx a5 HE

This document adopts the following terms defined in A& (&, Functional Model of Spacecrafts [Al] TE

the “Functional Model of Spacecrafts” [A1]:

alert,

Alert class,

Attribute,

event,

Event class,

Functional Object,
MemoryDump Operation,
Memory Functional Object,
MemoryLoad Operation,
No Operation (NOP),
Operation,

Parameter,

State Attribute, and

State Machine.

BESNORORAFEERAT 5.

alert

Alert class

Attribute

event

Event class

Functional Object
MemoryDump Operation
Memory Functional Object
MemoryLoad Operation
No Operation (NOP)
Operation

Parameter

State Attribute

State Machine



1.6.3.

The following definitions are used throughout this
document.

Controller: (see Section 3.1)
An entity that monitors and controls other entities.

Functional Object Route Group: (see Section 3.3.3)
A group of Functional Objects which share data path
in lower layer protocol (e.g. the logical data path
specified by an APID of the Space Packet Protocol).

Functional Object Identifier (FOID): (see Section
33.2)
The identifier of a Functional Object.

Lower Functional Object Identifier (Lower FOID):
(see Section 3.3.6)
The identifier of a Functional Object within the
Functional Object Route Group which contains the
Functional Object.

Lower-Layer Protocol Dependent Scheme: (sce
Section 3.1)

A scheme which depends on a lower-layer protocol
and exchanges information outside of the SMCP.

Managed Parameter:

A parameter that is required to configure a protocol, is
determined prior to communications and is shared
between the sending and receiving ends (this term is
used in the documents of the CCSDS protocols, e.g.
the Space Packet Protocol [R5]).

Monitor: (see Section 3.1)
An entity that monitors other entities but does not
control them.

Project:

A project (see ISO 9000 as an example) that develops
the systems for onboard and ground system for
communications/data-handling for a spacecraft(s).

Route: (see Section 3.3.5)
A route to a Functional Object Route Group via which
SMCP Telecommands/Telemetries are delivered.

SMCP Message: (see Section 3.1)
A data unit transferred between a Controller and a
Target or between a Monitor and a Target.
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Terms defined in this document / ZETE&H S h D FHE

AERF, ROEEZRALD,

Controller: (3.1 IHZ )
thOBERERZERARVFIET SEBRER,

Functional Object Route Group: (3.3.3 IS R)
THEITO FaLOT—2/3X BIZIE, APID
IZ& YIEE SN % Space Packet Protocol @ logical
datapath) ###& 9 % Functional Objects D4 JL—
7.

Functional Object Identifier (FOID): (3.3.2 IS HR)
Functional Object D&k AIF .

Lower Functional Object Identifier (Lower FOID):
(3.3.6 IBSH)

# % Functional Object M, % @ Functional Object
# &1 Functional Object Route Group P T DA
o

Lower-Layer Protocol Dependent Scheme: (3.1 I8
)

THEZ 0 k2 )LITIRFEF L. SMCP DAVEF TR
ERMT HRAF— L,

Managed Parameter:
TJOFILDOEBRITBETHY BEICEILLR
D EEREZETDETHEEINEGNT A4
(ZMHAEEIE Space Packet Protocol [R5] % CCSDS
7O RaLDOXETRHLLATILS),

Monitor: (3.1 IBESHR)
HMOBRERZTERT H50HEIE L AVERE
%O

Project:
HOEFEHBOBERUVMEDEE-T—2/1\VF
VOO RTLERET S TR Y b (ISO
9000 FEH),

Route: (3.3.5 IHS )
SMCP Telecommands/Telemetries % BE {8 9 %
Functional Object Route Group & TOD#F,

SMCP Message: (3.1 IESHR)
Controller & Target MfE. F =& Monitor & Target
DETIEET 57— 5 B,



Target: (see Section 3.1)
An entity that is monitored.

Telecommand Message: (see Section 3.1)
A SMCP Message sent from a Controller to a Target to
control the Target.

Telemetry Message: (see Section 3.1)
A SMCP Message which is sent from a Target to a
and is wused for

Controllers and/or Monitors

monitoring.

Upper Functional Object Identifier (Upper FOID):
(see Section 3.3.3)
The identifier of a Functional Object Route Group.

Upper Functional Object and Route Identifier
(UFORID): / juréfaurid / (see Section 3.3.5)

The identifier to express a combination of a Functional
Object Route Group and a Route to the Functional
Object Route Group.

1.6.4. Notations / TR

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 “[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 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.
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Target: (3.1 IESHR)
ERINIBHESR,

Telecommand Message: (3.1 IESHR)
Target ZHlfEI S 7=, Controller H 5 Z D
Target [Z3%£{§9 % SMCP Message.

Telemetry Message: (3.1 IHSHR)
Target M5 Controllers & Monitors DEDME =
FeTITEEFESh, ERICALLON S SMCP

Message.

Upper Functional Object Identifier (Upper FOID):
(3.3.3 EHSR)
Functional Object Route Group MDA F.

Upper Functional Object and Route Identifier
(UFORID): [2—7#xY v F] 335ESH)
Functional Object Route Group & % D Functional
Object Route Group ~®M Route & DA EHE %
K9 A Fo

RORBEAREICEVTERT %,

“[BI] (FEFIEB n]”, n FEDEH) THED
B%IE, RBDLEBROEBREZTEH-HDHIT
HY. EERO—ETIIEL,

“ARBL] (FEFz(E “[MREL n]”. n (FIEDEH) ThA
FEHOREIL. HHROBNELEL-LOTHY . T
BO—ETHL,

“CED (FFEEPE a1, n FEDQEH) TKHED
BEIL. REOHEROERZHITSH-HOMM
BFHRELLIZBOTHY . EHERO—ETEALY,



1.7.  VERBAL FORMS / &REHRX

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.
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AETRHUTOREY CHEWERYT B,

Mz&) RrhiEZsEug (X, »ELR
THRT,

[RE] [T, FETHIMNHERE SN DHH
RY,

MRV [E, FRSNDEHRETT S

[ TED ] E AN ET HELNTRLGEE
n_tj—o

thd/F—2DEEkE, ERETRIXTH D,

MZ&) lfnEEsimeny rh-RE
MRV [ E, SREBOEHOEEDBITDT-
. FF - KFTTY,

[F] AETR . ERZBEEZEFHITEELLT
WE SIS HEXD ‘shall’ DEREBEEL T &
EALTLS, #(Z, shall’ DFREBELISTIE
rC&) FERAET. M) #HVTWS, F
fz. EX®D ‘may’ IIHRIGTHREELLT.IE
W EWSHTFEFERAL TS, HIZ, ‘may’
DIRFBLUSNT TRV (FERALTULVERL,

TA, B, RUCl EWLVSREIFX. EXD ‘A, B,
andC’ [Z®EL. TARUBRUC)] THBDC
LEEKRT B,

TA, B, £=lE Cl1 EWVWSREIE. HEXD A,
B,orC’ IS L. TAFIEBFEREIZCI T
HHEEEKRT S,



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

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

Technical terms are basically highlighted in green
and in some cases in blue. The latter consists of
names of documents, protocols, widely used
technical terms, and those locally used in some
sections (e.g. field names). Note that the head
character of an English word in a technical term is
written in the capital letter excluding that in the
widely used technical terms.
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BAZEADHRAFET 555, RAIEL T,
COBREDL ST, REZEMISTL. BRE
ZREAICTY . F. EPRRDE A MLFR,
HEE. BAEDIEIC—ITHIC /| TRYS (T#E
iE /I BEREED D DTS TRYYXFR
L (T#5E [%17] BAFED T, B9 558
LH5,

Z< DIGE. BTRAEOREITHT . EHEE
HFT D, T2 T BRBIZTETZILI7RY
FAEIGT 5, TLIXEATH D HAEXS
ICBVWTHET7ILI7RY hREBIN D, BREE
DAFICHEHR., EHEORBEE LA, BEE
DEREHRDOH. BRABXFIZEWNTEH, &
BOBEHY. BREOENITILI 7Y T
ZTOEFERRLT S,

Bt AEEREDEN=OHEF HBRICLYE
FTRY, BREIE. XE4/. 7Ol B
CAVLWLNTWAEITAE. RU. BRTMICL
NESELEVWED (T1—ILFEFE) B ED,
CCT. EffRAEIE. G<AVLLATWLWSHD
EREEAMNICANFIREY DRBETRE
T5



1.8. CONVENTIONS // R8I

In this document, the following conventions are used
to identify each bit in an N-bit field. The first bit in the
field to be transmitted (i.e., the leftmost part in the
associated diagram, if given) is defined as ‘Bit 0°, the
next bit is defined as ‘Bit 1°, and so on up to ‘Bit N-1".
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AETIE, Nbit DT 4 —ILFDEEY ~ZE5HEH
T516. ROMAUEAWNS, 74—ILFDOHT
EETEIRIDEY b (DFY. RRT H5HE.
KbhDHERLER) ZBit0EEET D, UT. X
DEw bZEBit 'EWVWSKSITBit N-I'ETESE
T5,

N-BIT DATAFIELD

FIRST BIT TRANSMITTED = MSBE

Figure 1-1: Bit Numbering Convention

Bit &5 (11T R

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

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’.

Numbering for octets within a data structure starts with
0.

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

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

In this document, a binary number is expressed by
characters ‘0’s and ‘1’s followed by a lower-case ‘b’
(e.g. 101b =5 in decimal).
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TA4—ILEDBNAFT VB (hIU5%F) 2xkHT
SAB.RLEGEY kb (MSB) 74 —IL FOFEH
[ZEET HE Y b, DFEY. Figure 1-1 IT5RY Bt
0THBd &,

BENET—2BEOEFICAIY . T—2T 14—
JLEIE, LIELIE,. SEY FO—FDERYIZFE
EHB, RKETIH. CO8EY FI—FDEME
‘octet’ EFFF Do

Octets T—R RADESHFTIT 0 M SFHIRT B,

CCSDS MEMIIZ&Y . £TD ‘spare” Ew MIE.
BIZ 0 CTFHIE,

AKETIX. 1 6 EHOHE1 6 EXF ((0-9,
‘A-F) DRI ‘b BT ETERT (fl: 1ABh =
427 (1 OEH)).

AKETIE. 2H£HOHEXF 0 RV ‘I’ D&
2 b UMXF) EETETERT Hl: 101b=5(1
0 D).
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2. OVERVIEW/ &

2.1. GENERAL/ —f&

This chapter provides an overview of the Spacecraft
Monitor and Control Protocol (SMCP) specified in the
subsequent chapters.

In this protocol, data units consisting of telecommand
and telemetry are called SMCP Telecommand and

SMCP Telemetry, respectively (see Section 2.5 for
detail). Note that A Telecommand Message and a
both called SMCP

Telemetry Message are

Telecommand/Telemetry.

2.2. LAYERED STRUCTURE // BEE@i&E

The layer with which this protocol is concerned is
located above the layer for transferring telemetries and
SMCP
Telecommands/Telemetries are transferred between a

telecommands over communications lines.

spacecraft and the ground, within a spacecraft, and

within a ground system, using lower-layer

transmission protocols.

Figure 2-1 shows an example of how SMCP
Telecommands/Telemetries handled with this protocol
are transferred, where lower-layer protocols are used.

[Note] If the Standard of Communications and Data-
Handling Architecture (SCDHA) [R1] is used, the
specific protocol configuration described in [R1] and
the documents referred to therein are recommended to
be adopted.
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KEL., LIBEOETES S Spacecraft Monitor and
Control Protocol (SMCP) D EH TR,

ATZAORILTEH. TLIATYFRUTLARY
DHEDERT DT —REEIL., ThEh.
SMCP Telecommand & T SMCP Telemetry & FEIE
nad GEMZ 2.5 IB888), T Z T, Telecommand
Message BT Telemetry Message (&, fal4L £ . SMCP
Telecommand/Telemetry & FEIEN B,

A7 LILOEF, BERKRLET. TLaTY
RETLAMYEFERETDTOLILDED
LHEIICBET B, SMCP Telecommands/Telemetries
X, TREDEZETO FOILZANT, FEE 1
L. FEEA. RO ES X TLAREZEESN
B,

AZ7oO oK S SMCP Telecommands/
Telemetries Z FHRD 7O O )L ZHIMEET S
5% Figure 2-1 [ZRT,

[;X] Standard of Communications and Data-Handling
Architecture (SCDHA) [R1] ZH W 55H & . [RI]
LZDSB|XELNRET TO0 LI LERORA
MNERIND,



Onboard Instrument Onboard Data
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Ground Station Spacecraft Control

Handling Processor Computer
SMCP SMCP
Space Space Packet Protocol Space Packet Protocol Space
Packet (Relay) (Relay) Packet
Space- Space- Space Space Space Space
Wire Wire Data Data Data Data
Protocol Protocol Link Link Transfer Transfer
Protocol Protocol Protocol Protocol

L |

L |

L |

Figure 2-1: An Example of an End-to-End Protocol Configuration
TV RY—xr ROTa b a @Rl

2.3.

The SMCP specifies the communication standard to
monitor the execution status of functions of a
spacecraft and its onboard instruments (i.e., the jobs
performed by a spacecraft and onboard instruments
in flight such as observations and experiments) and

to control execution of these functions.

This protocol assumes that the functions of a
spacecraft and its onboard instruments are specified
according to the Functional Model of Spacecrafts
(EMS) [A1], which is necessary for systematic
monitoring and controlling of the functions of a

spacecraft and its onboard instruments. The core
concept of this model is a unit called Functional
Object (see Section 2.4). The functions of a
spacecraft and its onboard instruments are specified
as a set of Functional Objects.

[Note] The definition of the Functional Objects is
registered in the Spacecraft Information Base 2

OVERVIEW OF THE SMCP FUNCTIONS // SMCP D RED B E

SMCP &, FEEOZOEBEKFOWKEE (DFY.
FEHELCZOREHBEIINTEL TEET HEA®
EBRE) OERTREOERLE. Ch o DHEEDELT
FlEE., DE-ODOBERVEED S,

FEEOE ORBEFEIDOBEED R EE1RHI 1
[CHELH.ATO FTLTIE, FEEOZOE
B #% 35 D #HE % Functional Model of Spacecrafts
(FMS)[Al] ZRAVTEHDEDET S, KETIL
I2H 1T BB, Functional Object (2.4 I8
ZH) EHESEUATHD, FHEOTOEEHES
D#EREIX. Functional Objects DA EHEE LT
EDHD

[ 7¥] Functional Objects O T £ I& . Spacecraft
Information Base 2 (SIB2) [R4] IZ& 8% %,

(SIB2) [R4].

12



This protocol enables outside entities to monitor
and/or control Functional Objects. For the purpose,
this protocol specifies a data unit consisting of
telecommand or telemetry to control or monitor
spacecrafts and their onboard instruments (SMCP
Telecommand or SMCP Telemetry, respectively). It
the SMCP
Telecommand/Telemetry exchanges, with which the

also  specifies sequences  of

delivery of SMCP Telecommands/Telemetries can
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ATALa)LE, NEBOBREERIC K B Functional
Objects DEER EFIHD—AMNAEZERT 5,
DOEMO=6. KT Fa)LIE, FEHEOT OB
B LT HIEOERT S-ODTLaTY FEEE
TLAM)ZEET AT —2EE (ZEhTh,
SMCP Telecommand Ff=[& SMCP Telemetry) %5
BHB, TBIZ, SMCP Telecommands/Telemetries M
BBiEZRETE S & S5 IT . SMCP
Telecommand/Telemetry DDA UL ED 5,

be verified.

24. FUNCTIONAL OBJECTS

This sub-section provides an overview of the
FMS. For the exact definition of the FMS, refer to
[A1].

The functions that a spacecraft or onboard
instrument has are generally complex. Hence,
they are usually specified as groups of functions,
each of which consists of functions closely related
to one another. An entity which has a group of
functions of this kind is called a Functional Object
in the FMS.

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 entities that constitute a Functional Object is
modeled with concepts, Attributes, Operations,
Event classes, Behaviors, and Diagnostic Rules,
and others. They are briefly explained as follows.

An Attribute of a Functional Object is a parameter
representing a status of the Functional Object.
Outside (other Objects
onboard the spacecraft and/or entities outside the

entities Functional
spacecraft) can obtain the values of Attributes of
the Functional Object at a given time. The values
of some Attributes can be set by an entity outside
by invoking (a series of) Operations (see below).

An Operation of a Functional Object is an action
performed by the Functional Object and is
invoked from the outside.

AIETIX, FMS OB E#ERBAT 5, FMS DIEFELTE
EIZDWTIX, [Al] #8HBDE,

—RICTFERF (IR BRBOREIERETH D,

ZIT, BEFXSEWVCEZICEE L -HKENMS K
DBEEDTIL—TEEDHD, CD&SH—EHDOHEE
#HL DM ER %, FMS TIE Functional Object & FE

~s
Do

FHBEAIX., Functional Object TH D, E£i=.
FEBOEEICH L. TOY TR T L, BE
B, BEHY I O TOEOBELGEEED
RIFEDBERED A Functional Object A S
%o

Functional Object I . Attributes, Operations, Event
classes, Behaviors, & U} Diagnostic Rules & LY &
E.ZDMEITKYETILIEEND, LLTFIZ, Thib
ZERT B,

Functional Object @ Attribute &, Functional Object 0D
REERITNFA—ETHD, HAIFLIZEITS
Functional Object M Attributes MDIEIX, HNEBDIERE
*x (ZOFHEBE LMD Functional Objects & FDF
HRONBOBRERD SIS L—AMRA) ITLYE
BTE S, Attributes [T& o TIE. (—E®D) Operations
(UTSHR) #HUHETET. NEOBRERN L.
ZDEERETE S,

Functional Object M Operation (&, Functional Object /%
TO2EBETHY . NBEYFEUHT,
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An event of a Functional Object is an occurrence
of a thing that has a particular significance. An
event is detected by the Functional Object itself.
An event that is important to outside entities and
is classified as an Event class can be reported to
them, and a classification of the report is called an
Alert class.

A Behavior of a Functional Object describes rules
about correct actions taken by the Functional
Object,
sequences of Operations are correct or not and

and is used to determine whether

whether Attributes are valid or not, efc. A
Behavior of a Functional Object can be specified
with a set of State Machines.

A Diagnostic Rule of a Functional Object is a rule
used by outside entities to determine whether the
Functional Object is functioning correctly or not.

Functional Objects communicate with entities
outside. The methods for the communications
between Functional Objects and entities outside
are not specified by the FMS.

The SMCP specifies the methods to monitor and
to control Functional Objects, in which the
following items are repeated via communications
lines:

a) to invoke an Operation of a Functional Object
from an entity outside,

b) to report the values of Attributes of a
Functional Object to entities outside, and

¢) to report an important event classified as an
Event class to entities outside.

2.5.

JERG-2-700-TP002-NOTICE1

Functional Object M event £, ¥EDEKRZEZH T HH
KREDORETH D, event I&. Functional Object BIKH
BHT 5, NEOERERICEVEETHY Event
class [CHRFEEN D event T TN BITEIHT H2EMNT
b, COBHMDIEEZE Alert class EFES,

Functional Object @ Behavior [&. Functional Object @
EMEDRANZERT LD TH Y. Operations DI UHIE
L LDEMA, Attributes DENEMTHLINENE.
ZROBDHDIZHLY S, Functional Object 0D Behavior
[&. State Machines DFICK YEDDENTE S,

Functional Object @ Diagnostic Rule [&. Functional
Object MIEL K HEEL TLWAINELZFHIETT 5168
DRATHY . HEEDERERIALD,

Functional Objects [&. SANEBDEHERLBIET 5. L
M L. Functional Objects ENERDEHER L DEDE
EOEAIE. FMS TIHEDHAELY,

SMCP [&. Functional Objects METR D F & & HlED A
EEEEDH D, SMCP TIE. ULTOIEBA. BIERR
ZELBRYREIND,

a) Functional Object @ Operation MNERDIERE SR &
DU L

b) Functional Object @ Attributes M{ED N ERDIERE
RNDBEH

¢) Eventclass [T SN HEER event DI DIERL
BER~DBEH

IMPLEMENTATION OF SMCP TELECOMMANDS/TELEMETRIES

SMCP TELECOMMANDS/TELEMETRIES ) BH{t

Most of the information items related to a SMCP
Telecommand and SMCP Telemetry are transferred on
a protocol data unit [A3] called Telecommand

SMCP Telecommand & T* SMCP Telemetry [ZBE&E
TEHEEHREBEBEHORXBAIF. ThZTh.

Telecommand Message B TF Telemetry Message &

Message and Telemetry Message, respectively (see
Section 3.1). In the following, a Telecommand
Message and Telemetry Message are both called a

SMCP Message.

FE(XN B protocol data unit [A3] [T&K YIEET S
(3.1 I8ZM), LT TIX. Telecommand Message &
Telemetry Message Z. flftd . SMCP Message &
15N
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This the types of SMCP
Telecommands and SMCP Telemetries, and the types
of the SMCP Messages associated with them.

document specifies

Not all of the information related to an SMCP
the
corresponding  SMCP Message. The information

Telecommand/Telemetry is  included in
which is not included in SMCP Messages (see
Sections 4.2.1 and 5.2.1) is transferred in a scheme
which depends on a lower-layer protocol outside of the
SMCP. Note that a scheme which depends on a lower-
layer protocol and exchanges information outside of
the SMCP

Dependent Scheme (see Section 3.1). Some Lower-

is called a Lower-Layer Protocol

Layer Protocol Dependent Schemes use fields in the

protocol control information (PCI) [A3] of a protocol
data unit that transfers SMCP Messages. For example,
the
described in [R2] uses fields in the Primary Header of

Lower-Layer Protocol Dependent Scheme

a Space Packet to transfer some of the information.

[Note 1] The formats of individual SMCP Messages
are registered in the SIB2.

[Note 2] If a communications protocol (such as the
Space Packet Protocol [R5]) is used to transfer SMCP
Messages, the SMCP Messages are contained in the

user data area of the packets.

[Note 3] If a shared memory is used to transfer SMCP
Messages, different SMCP Messages are written into
and read from separate memory addresses. The
memory addresses used to deliver SMCP Messages
are again registered in the SIB2 in this case.

[Note 4] The current version of the SIB2 does not
support use of a shared memory to transfer SMCP
Messages.

15
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KE TIX. SMCP Telecommands & SMCP
Telemetries DB RIZ. Ch =Dz ET 5
SMCP Messages DIEFEEEH D,

SMCP Telecommand/Telemetry [ZBSE 9 H1FERIE.
®ix9d % SMCP Message IZETIEEENTILLY
LY, SMCP Messages I[ZEEFN TULVAELVFEER

(421 BR UV 5.2.1 HS]R) [, SMCP OSMER T,
TEBTO P LIIRFLIZAZTEET 5. C
CT. FHBE T8 Fa)LITikE L. SMCP D448
TEHERXPLT 5 X F— L% LowerLayer
Protocol Dependent Scheme &EME(EN D (3.1 IES
M), Lower-Layer Protocol Dependent Scheme 0D 1
[Z1E. SMCP Messages Z 1% % protocol data unit @
protocol control information (PCI) [A3] D7 4 —JL
FERAWVWSLDOAH D, BHIAIKX, [R2] AEET
Lower-Layer Protocol Dependent Scheme (&, —&f
DIEBDITEIZ. Space Packet @) Primary Header
DI74—ILFEAWVS,

[GE 1] 8% D SMCP Messages D7 +—< v k&,
SIB2 IZ&8&T B,

[;£ 2] SMCP Messages DIzEICEE IO L
(Space Packet protocol [R5] &) ZRW5I5E.
SMCP Messages [&/\7y D 1—H7—4 fEi5

[ZH&HT B,

[E 3] £FAE!) B SMCP Messages Fimik
T 5I5E. B 5 SMCP Messages TREDHAE
D7 FLRIZEERAH BHEDHAEYT FLAD
HEAIAL, TDIHFE. SMCP Messages DEMEIZ
AWBAEYT7 FLRIESIB2 IZ&EET 5.

[ 4] J|/A—2 3 > SIB2 [£. SMCP Messages
DEZEIZBWTHEBEAERY)OFERIZYR—FL
TULVELY,
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3. GENERAL/ —§#&

3.1. MONITOR AND CONTROL MODEL // EEfR&EIHETIL

In the Spacecraft Monitor and Control Protocol

Spacecraft Monitor and Control Protocol (SMCP)

(SMCP), an entity that controls and monitors other
entities is referred to as a Controller and that monitors
other entities but does not control them is referred to
as a Monitor. An entity that is monitored is referred to

as a Target.

The SMCP is used by a Controller to monitor and
control a Target and by a Monitor to monitor a Target
(see Figure 3-1). The SMCP assumes that a Target is
modeled as a Functional Object specified by the
Functional Model of Spacecrafts (FMS) [A1].

Telecommand

TR MOBRERZHERUVERT SEHESR
% Controller EFFL . MMDERERITIERT LHH
HIEIE L2 OMBRLE R % Monitor EMT B F 7=,
BEHRINLBRERE Taget EMT S,

SMCP [&. Controller A% Target ZEZfRHIET 5D
[ZAWLS & (2, Monitor A Target ZB5t8 T 2D
25 (Figure 3-1 £88), SMCP X, Target %.
Functional Model of Spacecrafts (FMS) [A1] AYED
= Functional Object & L TETILLT B FE FHIR
ET 5,

Controller
Telemetry
Target >
(Functional
Object)
Telemetry Monitor

\ 4

Figure 3-1: Monitor and Control Model
ERHEE T

A Controller sends data units referred to as SMCP
Telecommands to a Target to control it. The Target
sends data units referred to as SMCP Telemetries back

to the Controller so that the Controller can monitor the
Target. A Target also sends SMCP Telemetries to
Monitors so that Monitors can monitor the Target. In
the following, a SMCP Telecommand and SMCP
a SMCP

Telemetry are both referred to as

Telecommand/Telemetry.
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Controller [, Target IZ SMCP Telecommands & Ff
TEHRT—REMEZY ., T S, Target (&,
Controller DA F @ Target ZEBEHATED L DI,
SMCP Telemetries &#f 4 2T —FBELZZD
Controller [IZIREF %, F = Target [&, Monitors A
Target ZEEARTE D & 31T, SMCP Telemetries &,
Monitors [ZH1£% o LT Tl SMCP Telecommand
& U SMCP Telemetry % SMCP
Telecommand/Telemetry & #8859 %,
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[Note 1] Typical Controllers include spacecraft control
(or test) systems on the ground, onboard telecommand
and data handling computers, onboard attitude control
computers, and onboard payload (or mission) data
processors.

[Note 2] Although this protocol assumes that Targets
are instruments or sub-systems onboard a spacecraft,
it is not a universal assumption. In general, anything
(e.g. ground support equipment, ground station
equipment) can be a Target, as long as it is modeled as
a Functional Object.

If both the sender and receiver of a SMCP
Telecommand/Telemetry are instruments or sub-
systems onboard a spacecraft, it is not clear which side
the SMCP
Telecommand/Telemetry is a SMCP Telemetry or

is a Controller, nor whether
SMCP Telecommand by definition. However, even in
that case, if SMCP Telecommands/Telemetries are
transferred regularly in a fixed direction (e.g. time
code or ancillary data), they should be recognized as
SMCP Telemetries. If not, the criteria whether a SMCP
Telecommand/Telemetry is a SMCP Telemetry or
SMCP Telecommand shall be determined in each

project (see Section 1.6.3).

[Note 3] The specification in the previous paragraph is
compatible with the recommendation in Section
4.3.2.1.1 of [R7].

Most of the information items related to a SMCP
Telecommand and SMCP Telemetry are transferred on
a protocol data unit [A3] referred to as Telecommand
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[E 1] #EBYZ Controllers (21X, H#h_E D F B #H
W (FEFREB) SRATL, FHEZEHOT LD
RYR-T=8NYR)YTaVEa1—5, FH
BESOESBHMHMO LV E1—4 RUFEHEESE
DRAA—F (FEFIvray) F—470¢
YR ERH D,

[E 2] A70 baJLl&, Targets BFEBEICES
SNHBHIY T ORTLNTHDIELFRIRE
LTWEA, ChIFEBMARRTIEGL, &Y
—R%BYIZ(X. Functional Object & LTETILIE S
NTLWBHRYMATH (MEXEEE. 1 EREE
%) Target ERBTENTES,

SMCP Telecommand/Telemetry MDE{E I & Z54
DRADNFEEICEBE SN BEN T TOXT
LDIFE. FDRINA Controller THBHM, £,
% M SMCP Telecommand/Telemetry A% SMCP
Telemetry A SMCP Telecommand DRIALEED DY,
EExL. AETAEL, LML, ZTDHFETH. B
ESN-HE5—FATHYERLEET S SMCP
Telecommands/Telemetries (2 4 a3 — KB T
—A2 %) (. SMCP Telemetries & L TERHBITNE
THd. TH>THWVWHEEIEX. HBH SMmcp
Telecommand/Telemetry A%, SMCP Telemetry A
SMCP Telecommand MDEZEEIL, project (1.6.3 IB
SR BITRDDHZ L,

[E 3] BIERBEDEFRIL. [R7] D 4.3.2.1.1 IEDH#E
BLEBELD D,

SMCP Telecommand B U* SMCP Telemetry |Z[B5:&E
THEREBORKTETAIE. ThTh.

Telecommand Message B U Telemetry Message &

Message and Telemetry Message, respectively. In the

following, a Telecommand Message and Telemetry
Message is generally referred to as a SMCP message.

The other information items related to SMCP
Telecommands/Telemetries (see Sections 4.2.1 and
5.2.1) are transferred in a scheme which depends on a
lower-layer protocol outside of the SMCP. Note that a
scheme which depends on a lower-layer protocol and
exchanges information outside of the SMCP is
referred to as a Lower-Layer Protocol Dependent

Scheme. Some Lower-Layer Protocol Dependent
Schemes define the method to transfer it using fields
in the protocol control information (PCI) [A3] of a

protocol data unit which contains the SMCP Message
(e.g. Space Packet [R5]).
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#59™ % protocol data unit [A3] IZ& YIEET B, L
T TIl&. Telecommand Message B U Telemetry
Message & SMCP Message &9 %,

SMCP Telecommands/Telemetries |ZBEE T S D
BHIAE (42.1 HRU 52.1 IHSH) (I, SMCP
DONET. FRET D FaLIZKEFELIZAETIE
*95, T, FTHEETD aLITkEL.
SMCP DA MTHERZRM™ I IAT—L%E
Lower-Layer Protocol Dependent Scheme & #9 4,
Lower-Layer Protocol Dependent Scheme M HZ [,
NEEBDHE%E.SMCP Message &L protocol
data unit (Space Packet [R5] %) @) protocol control
information (PCI) [A3] D7 4« —JIL FZRAWTE
£95L00H 5,




A Controller monitors and controls one or more
Targets. Targets are identified with Functional Object
Identifiers (FOIDs) (see Section 3.3.2).

In general, multiple Controllers monitor and control
multiple Targets and multiple Monitors monitor
multiple Targets. Controllers shall be identified with
the functions of the lower-layer protocol. If multiple
Controllers are used to control a Target, the control by
these Controllers shall be coordinated in a Lower-
Layer Protocol Dependent Scheme. This protocol does
not specify the method to do it. If multiple Controllers
and Monitors are used to monitor a Target
simultaneously, SMCP Telemetries shall be delivered
to all the relevant Controllers and Monitors. Functions
of the lower-layer protocol are usually used to specify
the destination of the delivery.
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Controller [&, —DLEAE®D Targets Z B5 4R K UVl 1
9 %, Targets [&. Functional Object Identifiers
(FOIDs) (3.3.2 IESHR) THAT 5,

—RRBIIZIX. #EED Controllers HNEED Targets
FERRUFEL., EH O Monitors NEHD
Targets B8R39 %, Controllers [&, THRIED 70O
ROLDBEEETHEANT 5 & o— DD Target Z il
3 BDIZHEEHD Controllers ZAWNSBAE.
5 @ Controllers [Z & & il # (X Lower-Layer
Protocol Dependent Scheme IZ& YRS 5 &,
ZTOHEIF. ATO RO TIEEDEL, REFIC
BH D Controllers & Monitors Z A LY—"D® Target
ZEFATLHIEE. BRI SH5L2TOH Controllers &
Monitors [Z, SMCP Telemetries Z#EIET D &,
COERELADEECIT. B, THEIO O
DHEEZRALS,



3.2. SMCP MESSAGES
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A SMCP Message shall consist of two parts referred SMCP message [&, Message Header B U Message

to as a Message Header and a Message Body (see the

format in Figure 3-2).

Body MY HZDDES THEMT 5 C & (Figure
3-22MI74+—< v FESR),

Message Header

Message Body

Figure 3-2: Basic format of a SMCP Message
SMCP Messages DERT +—< v b

[Note 1] The two different formats are defined for the
Message Header: Telecommand Message Header
(used for Telecommand Messages) and Telemetry
Message Header (used for Telemetry Messages). Their
formats are specified in Sections 4.2 and 5.2,
respectively.

[Note 2] The formats of the Message Body depend on
types of SMCP Messages and are specified in
Chapters 4 and 5.

Telecommand Messages and Telemetry Messages
shall be distinguished in a Lower-Layer Protocol
Dependent Scheme.

[Example] [R2] specifies that the Packet Type field in
the Primary Header of a Space Packet which contains
a SMCP Message is used for the distinguishment if the
lower-layer protocol is the Space Packet Protocol.

There are two format versions for Telemetry Messages

referred to as Msg-Format Versions. The original
formats of Telemetry Messages (Msg-Format Ver.1)
are specified in the SMCP version 1. In addition, a
shortened format (Msg-Format Ver.2) is introduced in
the SMCP version 2. Under the SMCP version 2, Msg-
Format Ver.1 remains still valid.

Msg-Format Ver.2 is recommended to use because it
minimizes overhead by the telemetry header, which is
not negligible if the telemetry band width is limited.
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[3% 1] Message Header [Z[Z, Telecommand Message
Header (Telecommand Messages ) & Telemetry
Message Header (Telemetry Messages i) D Z=2®
BRH574+4— Y FAERSA TS, ChHD
JA— v bE, ENENL, 42 HERU 52 BT
EH B,

[£ 2] Message Body D 7 #—< v k[X., SMCP
Messages DA A TITIKFL. AERUSETED
%o

Telecommand Messages & Telemetry Messages [
Lower-Layer Protocol Dependent Scheme [Z& U X
MIyed &,

[$1] [R2] 1. FHIE 70 kLAY Space Packet
Protocol MIFE. FDRXAIZ. SMCP Message Z
& Space Packet 0 Primary Header @ Packet Type
J4—IVEZRAVREZEHTLD,

Telemetry Messages [Z1&. Msg-Format Versions &
MIB2Z20T7+—<y b= 3 00H %,
Telemetry Messages DEHFD T+ —<T v b (Msg-
Format Ver.1) [&.SMCP version | [CTESH >N 1=,
CHIZIA. EBSh=T74+—< v b (Msg-
Format Ver.2) A%, SMCPversion2 ICTEA STz,
SMCP version 2 Tld., Msg-Format Ver.1 AM&KAH
HTHB,

WEAHWNES. TLA PIAYFIZEKDA—N
ANy FNEETELGL, ChEs/IMET 518,
Msg-Format Ver.2 DERAMNHRE TN D,




of the
information that can be described with Msg-Format

Msg-Format Ver.2 can describe most
Ver.1. However, Msg-Format Ver.2 cannot describe
the length of a Telemetry Message if it is longer than
roughly 8000h octets, whereas Msg-Format Ver.1 can.

Each project (see Section 1.6.3) shall determine the
policy of the method to select the Msg-Format Version
for Telemetry Messages.

The convention specified in Section 1.8 shall be
applied to the fields in not only the Message Header
but also the Message Body.

[Note 3] The encoding rules for the fields in the
Message Body are registered in the Spacecraft
Information Base 2 (SIB2) [R4], as described in
Chapters 4 and 5.
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Msg-Format Ver.2 Z V4 & . Msg-Format Ver.l T
R TELERDFLAE LR BTES 1L
Msg-Format Ver.2 Tl&. (Msg-Format Ver.1 TI&Xa]
BE%E) #9 8000h octets Z#B A B Telemetry Message
DRSS ZEHRTELGL,

% project (1.6.3 IS HR) (&, Telemetry Messages [Z
wt LT, Msg-Format Version DBV ADH & iR
HHI &,

1.8 ETEDH-RAIIL, Message Header IZHIZ
Message Body AD 7 4 —J)L FICHLEHAT S &,

[7£3]Message Body D 7 4 —J)L KD T >a—T «
DORANX AERUSEIZEET & 312, Spacecraft
Information Base 2 (SIB2) [R4] [Z& 89T 5,




3.3.

The following information items are related to both the
SMCP Telecommand and SMCP Telemetry.
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COMMON INFORMATION ITEMS // #B1ERIER

LITFOIEHRIEE (X, SMCP Telecommand & SMCP
Telemetry DA IZEET S,

a) Message Format Version,

b) Functional Object Identifier (FOID),

c) Functional Object Route Group, Upper FOID,

d) Route Identifier (Route ID),

e) Upper Functional Object and Route Identifier (UFORID) and Upper FOID mask,
f) Lower FOID,

g) Attribute Identifier (Attribute 1D), and

h) Telecommand Message Identifier (Telecommand Message ID).

3.3.1. Message Format Version

The value of a Message Format Version shall be the
identifier of the Msg-Format Version of the SMCP
Message. In this version of the SMCP, the value of a

Message Format Version shall be either 1 (Msg-
Format Ver.1) or 2 (Msg-Format Ver.2).

[Note] Msg-Format Ver.2 is only defined for SMCP
Telemetry.

3.3.2. Functional Object Identifier (FOID)

A Functional Objects that receive SMCP
Telecommands or generate SMCP Telemetries shall

have an identifier which is referred to as a Functional

Message Format Version O{E[&. SMCP Message D
Msg-Format Version DA FTHAHZ &, KED
SMCP M/3—< 3 > Tld. Message Format Version
DIEIX. 1 (Msg-Format Ver.1) A 2 (Msg-Format
Ver2) MOfAINMMTHSZ &,

[3¥] Msg-Format Ver.2 £, SMCP Telemetry [Z0) &
EEIND,

SMCP Telecommands Z={EH" SMCP Telemetries
#H A %9 B Functional Objects [, Functional
Object Identifier (FOID) &#T BEBAFEHED D

Object Identifier (FOID).

The FOIDs shall be unique within the entire
spacecraft.

A FOID shall be a 16-bit integer.
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&

FOIDs &, ZDFHEEEANT—EICRESC
&,

FOID (%, 16-bit DEHTHBZ &,



3.3.3.

A group of Functional Objects which share data path
in lower layer protocol (e.g. the logical data path
specified by an APID of the Space Packet Protocol
[R5]) is referred to as a Functional Object Route

Group.

A Functional Object Route Group shall be hosted in
one onboard Node. For example, the Functional
Object Route Group can consist of a parent Functional
Object and its child Functional Objects.

The upper 8-bit part of a FOID is referred to as an
Upper Functional Object Identifier (Upper FOID).
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Functional Object Route Group, Upper FOID

THETO FaLDT—42/ R (BIZIE, APID
2k YIBTE &N % Space Packet Protocol @ logical
data path [R5]) % 3##H 9 % Functional Objects D45
JL— 7% . Functional Object Route Group & #i9
Z

Functional Object Route Group |&, — D DFHHEE
B Node THRR FF B &, HIZIX, Functional
Object Route Group &, # Functional Object & Z @
F Functional Objects EM BB T HENTE S,

FOID @ LI 8-bit EF%> % . Upper Functional Object
Identifier (Upper FOID) &#Md %,

The Upper FOID shall be the identifier assigned to a
Object
spacecraft (i.e., global identifier).

Functional Route Group for an entire

3.34. Route (ID)

A route to/from a Functional Object Route Group via
which  SMCP
transferred is referred to as a Route.

Telecommands/Telemetries  are

A Route to/from a Functional Object Route Group
shall have an identifier which is referred to as a Route
Identifier (Route ID).

The Route IDs shall be unique within the Functional
Object Route Group.

The number of bits for the Route ID (referred to as n
in this section) shall be determined for one or more
Functional Object Route Groups and shall be in the
range of 0-4 bits.

The number of Routes between a Controller and a
Functional Object Route Group shall not be greater
than 2".

For a Functional Object Route Group with the
parameter n greater than 1, the least significant » bits
of the Upper FOID shall be 0 (accordingly, the
allowed value for the Upper FOID is given by 2" X,
where an integer i is in the range between 0 and 2(!-

1.
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Upper FOID [&., Functional Object Route Group IZ
BYSTON-FEREATOHENF (DFVY.
Ja—nN)LERF) THDH L,

SMCP Telecommands/Telemetries % 15 13X 9 %
Functional Object Route Group £ T * i b DR %
Route &9 %,

# % Functional Object Route Group &T = Hhi> D
Route [&. Route Identifier (Route ID) & #9257
FEHDOI L,

Route IDs [&, % ® Functional Object Route Group
NT—REIZREDC &,

Route ID MEw b (RIETIE n ERFET D)
X, — DM EE®D Functional Object Route Groups
[Tt LTRODZ E, Tz, 0-4 bits DEEMNIC
IBHZ L,

# % Controller & Functional Object Route Group 0
1D Routes DL, 2" AZBALGEN &,

1 KYKREWNTA—=E n 2HT S Functional
Object Route Group [ZDULVYTIE, Upper FOID MDix
TfLnbitsl&0EF 5 & (T44 B Upper FOID
[CEFSNBIEIE 0 A5 2001 DEFOER &
BAWT, xiEREIND),



3.3.5. UFORID and Upper FOID mask

The sum of an Upper FOID and Route ID is referred
to as an UFORID (Upper Functional Object and Route
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Upper FOID & Route ID D& &t % .UFORID (Upper
Functional Object and Route Identifier) &#3 5,

Identifier). Here, the UFORID is an 8-bit integer. The
Upper FOID and the Route ID can be extracted from
the UFORID.

In order to extract the Upper FOID from an UFORID,
the integer referred to as an Upper FOID mask is

Z ZT. UFORID I&, 8-bit DB TH S, Upper
FOID & Route ID [&. UFORID M ST BEM
TZE5,

UFORID AV Upper FOID Z#H 9 5 =8 . Upper
FOID mask &#i9 5 E# % & Upper FOID IZx L

specified for each Upper FOID. The Upper FOID
mask shall be an 8-bit integer and all of the binary bits
shall be 1 except for the least significant » bits, all of
which are 0.

UFORID =
Upper FOID + Route ID

Upper FOID =
UFORID & Upper FOID mask

EH B, Upper FOID mask (&, 8-bit DBHTH Y .
0 THARTELnbits #RE.ZEEV L 1 THS
2L,

8bits

UFORID

Upper FOID
XXXX | all bits 0
+
Route ID
XXXX
<
0-4 bits

Upper FOID mask
all bits 1| all bits 0

Figure 3-3: UFORID, Upper FOID, Route ID, Upper FOID mask

[Note] Whereas the value of a Lower FOID is held in
a field of a Message Header (see Sections 4.2.1 and
5.2.1), neither Upper FOID nor Route ID is contained
in the data structure defined by the SMCP. The value
of an UFORID is transferred in a Lower-Layer
Protocol Dependent Scheme, where a lower-layer
protocol is used (see Sections 4.2.1 and 5.2.1).

[Example]
Suppose a Functional Object has

the number of bits for the Route ID: 3 bits (000b
to 111b), and

Upper FOID: 1010 1000b.

The Upper FOID mask is 1111 1000b and the Upper
FOID values between 1010 1001b and 1010 1111b are
not allowed.
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[;E] Lower FOID MfEl&. Message Header D 7 4
—ILF (421 BRUS52.1ESR) ITRESIND
—72. Upper FOID % Route ID @fal#L ¥ SMCP IZ
FUERSMET—EBEICEEFNEL,
UFORID MfEIX, FTREEBIA FaLERANT
Lower-Layer Protocol Dependent Scheme IZ& U in
ETD 421 IERUVS52.1BSEH),

[51]
Functional Object [ LV T

-Route ID ME v F#L : 3 bits (000b~111b)

- Upper FOID: 1010 1000b

MDiHA . Upper FOID mask (& 1111 1000b THY .
1010 1001b & 1010 1111b MFEI® Upper FOID fE(F
2itthd,
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For the Route ID of 010b for the Functional Object, @ Functional Object IZ% L Route ID A% 010b @

A=

the UFORID is obtained by the following equation: ma. UFORID [E, ROARICLEY/{oND,
UFORID = Upper FOID + Route 1D
1010 1010b=1010 1000b + 010b.

Conversely, the Upper FOID is obtained from the #I[Z. Upper FOID [&, BLTFDHIZ &Y UFORID
UFORID by the following equation: N"oFEond,

Upper FOID = UFORID & Upper FOID mask
1010 1000b =1010 1010b & 1111 1000b,

where ‘&’ denotes the binary multiplication operator. < ZT. ‘& [FEv FREEEEFETRT.
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3.3.6. Lower FOID

The lower 8-bit part of a FOID is referred to as a
Lower Functional Object Identifier (Lower FOID).
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FOID M 4L 8-bit B4 % . Lower Functional Object
Identifier (Lower FOID) &#9 %,

The Lower FOID shall be the identifier assigned to
each of the Functional Objects within a Functional
Object Route Group (i.e. local identifier).

[Rationale] With the aim to encourage re-use of
Functional Objects from one spacecraft to another,
SMCP messages do not contain global identifiers,
which are often different from those for the other
spacecrafts, but local identifiers only.

3.3.7. Attribute ID

An Attribute of a Functional Object is a parameter
representing a status of the Functional Object [A1].

An Attribute Sequence shall be a sequence of

Attributes of one or more Functional Objects.

[Note 1] The definition of each Attribute Sequence
(e.g. the Attributes whose values of which the
Attribute Sequence consists) is registered in the SIB2.

An Attribute and Attribute Sequence are both referred
to as an Attribute Set.

In the case the Attribute Values field of a SET
Telecommand or a VALUE Telemetry contains the
value of an Attribute Set (i.e. either an Attribute or an
Attribute Sequence) (see Sections 4.5.7 and 5.3.5), the
Attribute Set shall have an identifier which is referred
to as an Attribute Identifier (Attribute ID).

The Attribute IDs shall be unique within the
Functional Object.

An Attribute ID shall be a 16-bit integer.

[Note 2] Attributes and Attribute Sequences share a
common identifier space.
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Lower FOID [&. Functional Object Route Group A
T Functional Objects DEEAIF (DFEY, B—hH
IVERIF) THBZ &,

[HBHL] & 5FEHEED o thDFEHEEAD Functional
Objects DBFEAZERT . FEEICEY LIE
LIFRA S5 0—/NLERFTIEEL. A=A
A FDH % SMCP Messages IZE8H B,

Functional Object @ Attribute [&. Functional Object
DIREERITINTA—ETHD [All.

Attribute Sequence [&. — D El_E ® Functional
Objects @ Attributes DU TH D Z &,

[(X 1] & Attribute Sequence DEE B ZIEX. D
Attribute Sequence ZHR T % Attributes) (&, SIB2
[Z&8H%T 5,

Attribute K T Attribute Sequence % Attribute Set &
W9 5,

SET Telecommand #F f=I& VALUE Telemetry M
Attribute Values 7 4 —JL KHY, Attribute Set (DFE
Y Attribute Ef=IE Attribute Sequence MDEIALHY)
DEXZRIFT S @5 7HRUS3SESR) 548,
% @ Attribute Set [, Attribute Identifier (Attribute
ID) &EMT DHAIFEREDOI &,

Attribute IDs &, #Z @ Functional Object A T—&
[CRFEDC &L,

Attribute ID [, 16-bit DB THDZ &,

[7E 2] Attributes & Attribute Sequences (&, & Ui
AMFERMEHLET S,
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3.3.8. Telecommand Message ID

Every SMCP Telecommand shall have an identifier € T @ SMCP Telecommand (& . Telecommand
which is referred to as a Telecommand Message Message Identifier (Telecommand Message ID) & Ff

Identifier (Telecommand Message ID). THABANFEEDODE,

A Telecommand Message ID shall be a 16-bit integer. Telecommand Message ID (&, 16-bit DEHMTH S
cé&,
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4. SMCPTELECOMMAND

4.1. GENERAL/ —§&

SMCP Telecommands are categorized into the
following five types (hereafter referred to as

Telecommand Types).

a) ACTION Telecommand (see Section 4.3)

b) GET Telecommand (see Section 4.4)

¢) SET Telecommand (see Section 4.5)

d) MEMORY LOAD Telecommand (see Section 4.6)
e) MEMORY DUMP Telecommand (see Section 4.7)

Most of the information items related to SMCP
Telecommands are transferred on Telecommand
Messages, and a part of them are transferred in a
Lower-Layer Protocol Dependent Scheme. Some
Lower-Layer Protocol Dependent Schemes use fields
in the PCI of a protocol data unit that transfers the
Telecommand Messages.

A Telecommand Message consists of a Message
Header and a Message Body (see Section 3.2). The
format of the Message Header of a Telecommand
Message is specified in Section 4.2. The format of the
Message Body varies, depending on the Telecommand
Type, and is specified in Sections 4.3-4.7.
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SMCP Telecommands Z . A TDED2DE A4 T (KL
[% Telecommand Types &E#59 B) [ZH5ET D,

a) ACTION Telecommand (4.3 ITHSHR)

b) GET Telecommand (4.4 IHEHR)

¢) SET Telecommand (4.5 IJHSHR)

d) MEMORY LOAD Telecommand (4.6 IEZHR)
€) MEMORY DUMP Telecommand (4.7 EHEHR)

SMCP Telecommands [ZBEHET HIEREBEDIF &
A ElE. Telecommand Messages [IZ& YIEET 5,
—ERD1EERIE B IE Lower-Layer Protocol Dependent
Scheme 12 & Y{ri#ET %, Lower-Layer Protocol
Dependent Scheme @ H [T [& . Telecommand
Messages DAGZEIZ{E S protocol data unit @ PCI 0
TZ4—ILRFZERAVZEDONH D,

Telecommand Message & . Message Header &
Message Body &€ b 7Ed (32 HSR),
Telecommand Message 0D Message Header 0 7 # —
Ty ME42IETED D, Message Body DT #+
—< v bIE. Telecommand Type [ZT& 2 TEKEY,
43B~4THBIZED S,
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4.2. COMMON INFORMATION ITEMS // H*@i&RIEE

4.2.1. General/ —f8&

A SMCP Telecommand shall contain the following
information items:

SMCP Telecommand [, U TDIEHRIEB = FNT
h—Do3F2802 &,

a) One Acknowledgement Request (ACK Request), a) Acknowledgement Request (ACK Request)
b) One Lower FOID, b) Lower FOID

¢) One UFORID, and ¢) UFORID

d) One Telecommand Message ID. d) Telecommand Message 1D

The Message Header of a Telecommand Message is
referred to as a Telecommand Message Header.

For any Telecommand Types, the Telecommand
Message Header shall follow the format shown in

Telecommand Message (D Message Header % .
Telecommand Message Header & #3945,

2H LT D,
Telecommand Message Header [&. Figure 4-1 [Z7R

& @ Telecommand Types

Figure 4-1. TIA—Ty MRS &,
(2 octets)
ACK Request Message Format Version Telecommand Type ID Lower FOID
(2 bits) (2 bits) (4 bits) (1 octet)

(a) Msg-Format Ver.1

Figure 4-1: Telecommand Message Header format

The Telecommand Message Header does not contain
the UFORID (see Section 3.3.5) and Telecommand
Message ID (see Section 3.3.8). The values of the
UFORID and the Telecommand Message ID shall be
transferred in a Lower-Layer Protocol Dependent
Scheme.

[Example] [R2] specifies that the value of the Packet
Sequence Control field and the value of the Lower 8
bits of the Application Process Identifier (APID) field
of the Space Packet that contains the Telecommand

Message be used for the Telecommand Message 1D
and UFORID, respectively, if the lower-layer protocol
is the Space Packet Protocol.
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UFORID (3.3.5IBZ8) & Telecommand Message
1D (3.3.8 IS HME) [&. Telecommand Message Header
[TIEEFN G L, UFORID
Message ID @ fB [& . Lower-Layer Protocol
Dependent Scheme [ZLT=M>TmET S &,

& Telecommand

[$1] [R2] I, FHIE 70 kLAY Space Packet
Protocol MIFHE . Telecommand Message & &
Space Packet @) Packet Sequence Control 7 4 —JL
FDER T Application Process Identifier (APID) 2
1A=L FEDOTH 8bisDIEZE. ThZTh,
Telecommand Message 1D & U UFORID & L TH
WHEEEDHTLD,




4.2.2. ACK Request (field)

The value of an Acknowledgement Request (ACK
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Acknowledgement Request (ACK) D {&lX. SMCP

Request) shall indicate whether an ACK Telemetry
(see Section 5.5 for the definition of the term) is
requested to generate or not upon reception of a SMCP

Telecommand.

An ACK Request shall be one of the values listed in
Table 4-1

Telecommand DRIERFIZ., ACK Telemetry (FAEE
EERIES5SIESRE) OEREERT H0ELETTR
E

ACK Request I&, Table4-1 [ZTRIEQRININET
5 &,

Table 4-1: Allowed values for the ACK Request
ACK Request IZHFAEINDE

Value Meaning
0 An ACK Telemetry is not requested to generate.
1 An ACK Telemetry is requested to generate.

[Note] Whether a Functional Object has the capability
to generate ACK Telemetries or not is determined for
each Functional Object as specified in Section 5.5.1.
An ACK Request has effect only for the case where a
Functional Object has the capability.

A Telecommand Message Header shall contain a field
referred to as an ACK Request field which holds the
value of the ACK Request.

4.2.3. Message Format Version (field)

The Message Format Version (see Section 3.3.1) for
Command Messages shall be 1.

A Telecommand Message Header shall contain a field
referred to as a Message Format Version field which

holds the value of the Message Format Version.

[3%] Functional Object IZ ACK Telemetries & 4 Bk
THRENDHEMEM L. & Functional Object [Z
L. 55 1ENEDIHRRKICLI=A>TRDD,
ACK Request [&. Functional Object [IZZ DHEERAH
HEIBEICOHABEHNTHS,

Telecommand Message Header (&, ACK Request @D
EBExREHFTHT71—IL F (ACKRequest 7 1 —JL
FEMT D) BT &,

Command Messages @) Message Format Version

B3.1EBE) 1. 1 THD &,

Telecommand Message Header [, Message Format
Version DEERFT ST 4 —JL K (Message
Format Version 7 4 —JLFEMHT BH) 25T C
&,
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4.2.4. Telecommand Type ID (field)

The Telecommand Type Identifier (Telecommand
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Telecommand Type Identifier (Telecommand Type

Type ID) shall specify the Telecommand Type of the
SMCP Telecommand.

A Telecommand Type ID shall be one of the values
listed in Table 4-2.

ID) (&, SMCP Telecommand ) Telecommand Type
ZHRETH &,

Telecommand Type ID (&, Table 4-2 [Z7R G ED A
nhéETbHE,

Table 4-2: Allowed values for the Telecommand Type ID
Telecommand Type ID IZFFR S L 51E

Value Meaning
0 ACTION Telecommand
1 GET Telecommand
2 SET Telecommand
4 MEMORY LOAD Telecommand
5 MEMORY DUMP Telecommand

A Telecommand Message Header shall contain a field
referred to as a Telecommand Type ID field which

holds the value of the Telecommand Type ID.

4.2.5. Lower FOID field

A Telecommand Message Header shall contain a field
referred to as a Lower FOID field which holds the
value of the Lower FOID (see Section 3.3.2).

Telecommand Message Header &, Telecommand
Type ID ODEZHREFEST 57 14— L K
(Telecommand Type ID 7 4 —J)L KE#MT D) &
L&,

Telecommand Message Header [&. Lower FOID
(332 HESW) OEZRFITSH71—)L K
(Lower FOID 7 4 —)L R EFRT B) 28L&,
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43. ACTION TELECOMMAND

43.1. General/ —§&

An Operation of a Functional Object is an action
performed by the Functional Object and is invoked
from the outside (see Section 4.1 in [A1]).

Memory Functional Objects is a kind of Functional
Objects (see Section 4.1 in [A1]).

An ACTION Telecommand shall be used to invoke an
Operation of a Functional Object, except for two kinds
Object,
MemoryDump

of Operations of Memory Functional

MemoryLoad  Operations  and
Operations, which are invoked by a Memory Load
MEMORY  DUMP

Telecommand, respectively (see Sections 4.6 and 4.7).

Telecommand and a

Upon receiving an ACTION Telecommand, the

Functional Object shall execute the specified

Operation.

[Note 1] Only one Operation can be invoked by an
ACTION Telecommand.

[Note 2] An execution of an Operation usually results
in change in the values of some Attributes. In some
cases, a state transition occurs as a result of executing
an Operation and the values of the State Attributes
(defined in [A1], a kind of Attributes) associated with
State Machines [A1] change. Whether the specified
Operation has been successfully executed or not in
response to a received ACTION Telecommand can be
verified by a Controller by checking the values of the
Attributes that are supposed to change as a result of the
Operation.

The SMCP Message which contains information of an
ACTION Telecommand is referred to as an ACTION
Telecommand Message.

An ACTION Telecommand Message shall follow the
format shown in Figure 4-2.
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Functional Object @) Operation [&. Functional Object
PITSBETH Y. SMEEYETHT ((A1] 4.1
HZHR),

Memory Functional Objects I&. Functional Objects
D—ETHS ((Al]4.1ESH),

ACTION Telecommand % . Functional Object 0
Operation AFEUH LICAWS Z & (=5 L.
Memory Functional Objects @ Operations @ 3 & D
ZFE$E. 97345 Memory Load Telecommand T
HUHETHDTHS MemoryLoad Operation, i
UIZ MEMORY DUMP Telecommand TREUH Y
HDTHSH Memory Dump Operation ZFR< (4.6
EHERU47HSR) ),

Functional Object I&. ACTION Telecommand % %
E9 5 &, IBESINT= Operation 175 < &,

(¥ 1] —D2® ACTION Telecommand &, —2®
Operation DA ZEZFUHTENTE S,

[’ 2] Operation ZZE4TL=#HERE LT, BF. %
DD Attributes DIEMNEILT b, HEITEST
(&, Operation ZEITLI-HERE L TREERN
FE 4 L., State Machines [A1] IZBH:&E L = State
Attributes ([A1] TREZ. Attributes D—F&) DIEH
ks D, =2{E LTz ACTION Telecommand ~D
& E LT, B SNtz Operation NIEFEIZEIT
SNf=HEMIL. Controller A, Operation DFER
EiLTH5THA S Attributes DEZEF T V9T S
ETHRIETZ %,

ACTION Telecommand @ & #& # & & SMCP
Message &, ACTION Telecommand Message & Ff
I5,

ACTION Telecommand Message I, Figure 4-2 [Z
Y IA— Y RIS &,
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(Length depends on the Operation)

Telecommand Message

Message Body

Header
(2 octets)

Operation ID
(2 octets)

Parameters and Attribute Values (optional)
(Length depends on the Operation)

Figure 4-2: ACTION Telecommand Message format

4.3.2. Telecommand Message Header

See Section 4.2.

4.3.3. Operation ID (field)

An Operation which is invoked by an Action
Telecommand shall have an identifier which is
referred to as an Operation Identifier (Operation ID).

The Operation IDs shall be unique within the
Functional Object.

An Operation ID shall be a 16-bit integer.

For Operation 1Ds, the value 0 shall be reserved and
indicate No Operation (NOP) (defined in [A1], a kind
of Operation), except for the Functional Objects that

have been already designed before this specification is
adopted.

The Message Body of an ACTION Telecommand
Message shall contain a field referred to as an
Operation ID_field which holds the value of the
Operation ID.
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42 BB,

Action Telecommand HMFEUH 9 Operation (&,
Operation Identifier (Operation ID) & #9551+
EHDOC L,

Operation IDs &, % ® Functional Object N T—&
ICREDZ &,

Operation ID (&, 16-bit DEHTHDZ &,

Operation IDs DIED 55 0 [, COERZHERT
B LAATIZBRIZERET ST UMz Functional Objects
# PR & . No Operation (NOP) ([Al] TE .
Operation D—F&) DF=HFHNINTWLDE I &,

ACTION Telecommand Message (D Message Body
[&. Operation ID DEZHRFT ST 41— ILF
(Operation ID 74 —J)L REFRT D) 22L&,




4.34.

If an Operation has Parameters and/or Value Setting

Attributes (defined in [A1], parameters), their values
shall be delivered to the Functional Object with the
ACTION Telecommand used to invoke the Operation.

[Note 1] If an Operation sets values to the Value
Setting Attributes, the values to be set to the Attributes
are delivered to the Functional Object as parameter of
an ACTION Telecommand.

If an Operation accepts one or more Parameters and/or
Value Setting Attributes associated with it, the
Message Body of the ACTION Telecommand
Message that invokes the Operation shall contain a
field referred to as a Parameters and Attribute Values

JERG-2-700-TP002-NOTICE1

Parameters and Value Setting Attributes (Parameters and Attribute Values field)

Operation 7% Parameters & U E f=I& Value Setting
Attributes ([A1]TER. /NT A —4%) ZHDBEE.
N5 DEIEZE D Operation ZFEUH T DIZHLY
% ACTION Telecommand [Z T Functional Object [Z
RiETH L.

[}X 1] Operation A% Value Setting Attributes [Z{E %
BRET HIBE. Attributes IZHRET HEIL.
ACTION Telecommand D /N5 A —42 & L T
Functional Object IZERIET B,

Operation [ZBEET B Parameters RV - £z 1&
Value Setting Attributes M—2D UL HDIFBE. TD
Operation % M UF 4 9 ACTION Telecommand
Message @) Message Body [ . Parameters and
Attribute Values 74 —JLREFMT BT 4 —IL F

field and the Parameters and Attribute Values field
shall consist of the sub-fields which hold the values of
all the Parameters and/or Value Setting Attributes.

Otherwise, the Parameters and Attribute Values field
shall be omitted.

The sub-fields of the Parameters and/or Value Setting
Attributes whose values are held in a Parameters and
Attribute Values field shall be specified for each
Operation. The bit length and encoding rule shall be
specified for each Parameter.

[Note 2] The definitions for the sub-fields of the
Parameters whose values are contained in an ACTION
Telecommand Message (e.g. their bit lengths and their
encoding rules) are registered in the definition part for
each Operation in the SIB2.

[Note 3] The Attributes whose values are contained in
a ACTION Telecommand Message are registered in
the definition part for each Opeartion in the SIB2.

The bit length and encoding rule of the sub-fields of
the Value Setting Attributes shall be specified for each
Attribute.
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#EL &, T=. £TD Parameters XU = £z
[E Value Setting Attributes DIEZRFT 55T 2
4 —JL FIZ& Y Parameters and Attribute Values 7
1—ILREBRT A&,

SHEFNIE, Parameters and Attribute Values 7
14 —IL FIZERT D&,

Parameters and Attribute Values 7 4 —JL FIZTIE
ZRFT B Parameters RU - FFzI& Value Setting
Attributes WY T 7 4 — )L K&, Operation BIZTE
HBZ &, £, Parameter BIZEY FREFS
LRAZEDDC &,

[}¥ 2] ACTION Telecommand Message |ZE % & &
% Parameters DY T T4 —)L FOEE (FIZ L.
Ev FRVPFEAIRER]D (&, SIB2 D% Operation
DERIBIZEERT 5,

[i£ 3] ACTION Telecommand IZfEZ# & & %
Attributes [&, SIB2 M#& Opeartion D EEHIRIZE
%9 5,

Value Setting Attributes P T T4 —JL FDE v
FREFBILRAIK, Attribute BIZEDH D &,



JERG-2-700-TP002-NOTICE1

44. GET TELECOMMAND

4.4.4. General / —§&

A GET Telecommand shall be used to generate a
(Response) VALUE Telemetry (see Section 5.3.1).

Upon receiving a GET Telecommand, a Functional
Object shall generate the specified VALUE Telemetry.

[Note] There is no independent way for a Controller to
know whether the expected VALUE Telemetry has
been successfully generated or not in response to a
GET Telecommand that the Controller had sent to a
Functional Object, before the Controller actually
receives an expected VALUE Telemetry from the
Functional Object.

The SMCP Message which contains information of a
GET Telecommand
Telecommand Message.

is referred to as a GET

A GET Telecommand Message shall follow the format
shown in Figure 4-3.

GET Telecommand I (Response) VALUE Telemetry
(53.1 IBZH) OARICAWSC &,

Functional Object [&. GET Telecommand Z%{E9"
% & EE SNt VALUE Telemetry 4T % =
&,

[iE] &% Controller A%, Functional Object [ZxF L
T#E 7= GET Telecommand IZEL T, #FS
N3 VALUE Telemetry MIEEICER S I=NE
MIE. £ ® Functional Object HM B D VALUE
Telemetry % .Controller BAEFRIZZIET S LA,
Controller D15 HEEHFELALY,

GET Telecommand D& ZEEL SMCP Message
% . GET Telecommand Message E#9 5,

GET Telecommand Message |&. Figure 4-3 [Z/RY
TH—y MRS &,

(4 octets)
Telecommand Message Message Body
Header Attribute ID
(2 octets) (2 octets)

Figure 4-3: GET Telecommand Message format
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4.4.5. Telecommand Message Header

See Section 4.2.

4.4.6.  Attribute ID (field)

In this section, the Attribute ID of an Attribute Set (i.e.
either an Attribute or an Attribute Sequence) whose
value is to be returned with the Response VALUE
Telemetry is referred to simply as the Attribute ID.

JERG-2-700-TP002-NOTICE1

42 IHSH,

ARIETIE. Response VALUE Telemetry TEZEIRY
Attribute Set (D FE Y Attribute F 7= Attribute
Sequence ML) B Attribute ID %, HIZ
Attribute ID &9 %,

[Note] The values of some Attributes or Attribute
Sequences cannot be retrieved with any GET
Telecommands. The information whether the values
can be retrieved with a GET Telecommand or not is
registered in the definition part for each Attribute and
Attribute Sequence in the SIB2.

The Message Body of a GET Telecommand Message
shall contain a field referred to as an Attribute ID field
which holds the value of the Attribute ID.
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[E] fAiL® GET Telecommands THIEZEY H
FTENTERL Attributes 42 Attribute Sequences
1% %, GET Telecommand TIEZEIY HTEMNT
EHENENDIERIE. SIB2 DB/ Atiribute 0
Attribute Sequence D EHREPIZEEFERT 5,

GET Telecommand Message 0 Message Body (&,
Attribute ID DEZREFT ST 1« —JL F (Attribute
IDI74—)LEEMT D) EZEL &,
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4.5. SET TELECOMMAND

4.54. General/ —§&

A SET Telecommand shall be used to set values to an
Attribute Set (i.e. either an Attribute or an Attribute
Sequence, see Section 3.3.7). A SET Telecommand

also invokes an Operation, which may be a NOP.

Upon receiving a SET Telecommand, a Functional
Object shall execute the specified Operation and set
values to the specified Attribute Set.

[Note 1] As a result of execution of an Operation
invoked by a SET Telecommand, the values of some
Attributes usually change unless all the Attributes
have already had the same values as the specified
before the Operation. The change can be verified by a
Controller by checking the values of the Attributes that
are supposed to change.

[Note 2] In some cases, once an Operation invoked by
some specific ACTION Telecommands or SET
Telecommands is executed, the values of some
Attributes are expected to be set to certain values,
according to the specification of the Functional
Object. In the former case, the Attributes whose values
are to be set are registered in the definition part for
each Operation in the SIB2. In the latter case, the
information whether the values can be set with a SET
Telecommand or not is registered in the definition part
for each Attribute or Attribute Sequence in the SIB2.

The roles of the SET Telecommand and ACTION
Telecommand have some overlap. During the design
phase of each Functional Object, policy for the
distinction in usage of the SET Telecommand and
ACTION Telecommand should be decided in each
project.

[Note 3] A major difference between the SET
Telecommand and ACTION Telecommand is the
naming rule (see [R4]). The name of a SET
Telecommand includes the name of the Attribute Set
whose values are held by the Attribute Values field,
whereas that of an ACTION Telecommand includes
the name of the Operation.
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SET Telecommand [& . Attribute Set (D& Y Attribute
F =1L Attribute Sequence DRI H, 3.3.7 EHSHR)
~ADEDHKREIZCAWNS Z &, SET Telecommand
[&. E£f=. Operation (NOP THHTHELY) £ IF
UHY,

Functional Object [&. SET Telecommand #5159
5 &, IBREIZHELY Operation Z1TLY, Attribute Set
[CEZRETH L,

[7E 1] SET Telecommand IZFFUME & #u = Operation
DEITDFHER. £TD Attributes DIEHY Operation
URINGIEELR CEZ - -15E8ZKE. BE.
HEOMD Attributes DEMNEILT S, ZDEAEIE.
ZIEMNEAF I N D Attributes DIEEFF T v I3 5
ET. Controller K YRREETZE S,

[E 2] #DMH 0D ACTION Telecommands FEf=I&
SET Telecommands Tl&. FEUH E iz Operation
DETOHER. BRESIN D Attributes D{EH
Functional Object DIEHEMBREFD EWVSIBLH
UiFd, BIEDHZE. BZRET 5 Attributes Z.
SIB2 D% Operation DERTBIZERT 5, BED
BE. SET Telecommand CEZEET SEMNTE
BEHOEMDIEHRE . SIB2 DE Attribute 42 Attribute

Sequence DEHRIIZEEEKT S,

SET Telecommand & ACTION Telecommand D%
E|FEHE LTS, & Project &, % Functional
Object M g% & B M T . SET Telecommand &
ACTION Telecommand ZFEWDF5HEFRD
HRETHD,

[3¥ 3] SET Telecommand & ACTION Telecommand
DEGEVZ, BRI THS ([R4] BH). SET
Telecommand D& RAIIX. Attribute Values 7 4 —JL
FIZk Y ELIMREF SN D Attribute Set DAFTEE
&, —A. ACTION Telecommand D & BilL.
Operation DEZHEEL,



JERG-2-700-TP002-NOTICE1

The SMCP Message which contains information of a SET Telecommand D1E#RZE &L SMCP Message
SET Telecommand is referred to as a SET %. SET Telecommand Message &F#F9 %o
Telecommand Message.

A SET Telecommand Message shall follow the format ~ SET Telecommand Message [&. Figure 4-4 [Z7R9
shown in Figure 4-4. TH#—<y MIHES &,

(Length depends on the Attribute Set)

Telecommand Message Message Body
Header Attribute ID Attribute Values
(2 octets) (2 octets) (Length depends on the Attribute Set)

Figure 4-4: SET Telecommand Message format
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4.5.5. Telecommand Message Header

See Section 4.2

4.5.6. Attribute ID (field)

In this section, the Attribute ID of the Attribute Set
whose value is held in the Attribute Values field (see
Section 4.5.7) is referred to simply as the Attribute ID.

[Note] The values of some Attributes and Attribute
Sequences cannot be set with any SET Telecommands.
The information whether the values can be set with a
SET Telecommand or not is registered in the definition
part for each Attribute and Attribute Sequence in the
SIB2.

The Message Body of a SET Telecommand Message
shall contain a field referred to as an Attribute ID field
which holds the value of the Attribute ID.
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42 IHSH,

ARETIE. Attribute Values 7 4 —JL K (4.5.7 BS
BB) AMEZEFEFT S Attribute Set 0 Attribute 1D
%. B Atribute ID EFFY B,

[E] AT SET Telecommands THIEZRETE
LY Attributes A2 Attribute Sequences M3 %, SET
Telecommand TEZERETZT HNEIDIRRIE.
SIB2 M£: Attribute %2 Attribute Sequence 0D TE Z= &l
IZ&859 %,

SET Telecommand Message ) Message Body &,
Attribute ID DEZREFT ST 4 —JL F (Attribute
IDI74—ILEEMT D) TEL &,



4.5.7. Attribute Values field

The Message Body of a SET Telecommand Message
shall contain a field referred to as an Attribute Values
field which holds the value of the Attribute Set (i.e.
either an Attribute or an Attribute Sequence).

The bit length and encoding rule shall be specified for
each Attribute.

[Note] The bit length and encoding rule are registered
in the definition part for each Attribute in the SIB2.

The maximum octet length of the Attribute Values
field shall be determined in each project (see Table C-

).
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SET Telecommand Message @) Message Body I&.
Attribute Set (D FE Y Attribute FE 7= Attribute
Sequence DAND) DEZREFTS71—IL K
(Attribute Values 74 —JL KEHT B) 2882
&Eo

Ev FEEHFSIERAIK, & Attribute [T LT
EOHBZ &,

(] Ev FREEHFEEHRAIE, SIB2 DE
Attribute DEZREBIZEET 5,

Attribute Values 7 4 —JL FD&wRK octet KI&.
project EIZRH S Z & (Table C-1 BH),
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4.6. MEMORY LOAD TELECOMMAND

4.6.4. General / —§&

A MEMORY LOAD Telecommand shall be used to
invoke the MemorylLoad Operation (defined in [A1],
a kind of Operation) performed by a Memory

Functional Object.

A MemoryLoad Operation has two Parameters:
MemoryData and StartAddress (see Section 4.2 in
[A1]). A MEMORY LOAD Telecommand contains
the values of the MemoryData and StartAddress.

[Note 1] MemoryData is a set of data to be written in
a memory area.

Upon receiving a MEMORY LOAD Telecommand, a
Object  shall the
MemoryData into the memory area specified with the
value of the StartAddress.

Memory  Functional store

[Note 2] Whether the MemoryData has been
successfully stored in the specified memory area or not
to a received MEMORY LOAD
Telecommand can be verified by a Controller by
sending a MEMORY DUMP Telecommand (see
Section 4.7) and then receiving MEMORY DUMP
Telemetries (see Section 5.6). Additionally, it is

in response

recommended that some check bits (such as CRC) be
embedded in the data and that a Controller verify if the
Target has received all the MemoryData correctly by
performing a check using the check bits.

MemoryData of some Memory Functional Objects
may have restriction on allowed combination of the
StartAddress and octet length. The possible patterns
for the restrictions are specified in [A1].

[Note 3] The Pattern of the restrictions for each
Memory Functional Object is registered in the SIB2.

The SMCP Message which contains information of a
MEMORY LOAD Telecommand is referred to as a
MEMORY LOAD Telecommand Message.

A MEMORY LOAD Telecommand Message shall
follow the format shown in Figure 4-5.
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MEMORY LOAD Telecommand [& .
Functional Object H% 3 4T 9 % MemoryLoad
Operation ([A1] TXEZ. Operation D—FE) DFFEY
HLUICAWSIZ &,

Memory

MemoryLoad Operation [&. Z-D@ Parameters, 3
B MemoryData & StartAddress 38D ([Al]
4.2 IHSHE) , MEMORY LOAD Telecommand (&,
MemoryData & StartAddress DIEZ S L,

[(¥ 1] MemoryData [, A EVUEEHIZEEZZFh
BOENFYDT—2TH5,

Memory Functional Object [&. MEMORY LOAD
Telecommand Z#%{§9 % & MemoryData %, Start
Address DIETHEE SN A T HERITHEMT S
&,

[}¥ 2] %1E L 1= MEMORY LOAD Telecommand [Z
[5% LT MemoryData DMEE S iz A E ) fEi5
[CEBIZEMHESNE=-NEMNIE, Controller HY,
MEMORY DUMP Telecommand (4.7 lHZH) %%
Y . MEMORY DUMP Telemetries (5.6 IBSHR) %
ZIETHETHRIITE S, ChITMZ, EOHD
FrvPEwYb (CRCH) #T7—FITHEHAH.
FrvIEY FERWFT VI T BHET, Target
METD MemoryData #IEL K ZIEL=MEHM
% . Controller MEEET 2 FLHET 5,

Memory Functional Objects D H[Z (&, MemoryData
M StartAddress & octet RICHF SN BHAEHE
[ZHIFDAHDIEDNH>TEHERV. HY B HHIK
DINFZ—1E [Al] TEHTWS,

[ 3] & Memory Functional Object 239 % Hll$3
DINE— L SIB2 IZ&8%T 5,

MEMORY LOAD Telecommand D IE#H{ & &
SMCP Message &, MEMORY LOAD Telecommand
Message &9 B,

MEMORY LOAD Telecommand Message &, Figure
451TRTTA—T Yy MRS T &,
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(Length depends on the Message)

Telecommand Message Message Body
Header Start Address Load Data
(2 octets) (4 octets) (Length depends on the Message)

Figure 4-5: MEMORY LOAD Telecommand Message format

4.6.5. Telecommand Message Header

See Section 4.2.

4.6.6. StartAddress, Start Address field

AMEMORY LOAD Telecommand contains the value
of the StartAddress.

The StartAddress shall specify the first address of the
memory area into which the MemoryData is to be
written.

The method to map a StartAddress to a physical
address of the memory shall be determined for each
Memory Functional Object (identified by the FOID).

The Body of a MEMORY LOAD
Telecommand Message shall contain a field referred
to as a Start Address field which holds the value of the
StartAddress.

Message
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42 IS,

MEMORY LOAD Telecommand [, StartAddress M
EBEzET,

StartAddress [&, MemoryData ZZZRAL A E Y 4E
HBORMOT7 FLRAFEET D&,

StartAddress X EYDYET7 FLRIZTTVEY
59 BA A& Memory Functional Object (FOID [Z
FYHEAT 5) BICROHBZ &,

MEMORY LOAD Telecommand Message @
Message Body |&. StartAddress DIEZHRIFT 57
4 —JUE (Start Address 24 —IL KEMT D) %
BLI &,




4.6.7. MemoryData, Load Data field

A MEMORY DUMP Telecommand contains the
MemoryData.

The Body of a MEMORY LOAD
Telecommand Message shall contain a field referred
to as a Load Data field.

Message

A Load Data field shall consist of a MemoryData only.

The Memory Functional Object shall write all the data
in the Load Data field into the contiguous memory
area that starts at the StartAddress.

The maximum octet length of the Load Data field shall
be determined in each project (see Table C-1).
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MEMORY DUMP Telecommand I&,MemoryData %
2T,

MEMORY LOAD Telecommand Message
Message Body [, Load Data Z 4 —JL K& 5
TJ4—ILREEBT I L,

Load Data 7 4 —JL FI&, MemoryData D& H 5 %
5l &,

Memory Functional Object &, Load Data 7 1 —JL
FOETHOT—4R %, StartAddress TIRE 5EHE
TEHAEVMEHICETFAL L,

Load Data 7 4 —JL FDE X octet T, project &
[CR®HBZ L (Table C-1 BH),
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4.7. MEMORY DUMP TELECOMMAND

4.7.4. General // —§&

A MEMORY DUMP Telecommand shall be used to
invoke the Memory Dump Operation (defined in [A1],

a kind of Operation) performed by a Memory
Functional Object. A MemoryDump Operation has
three Parameters: NoOfDumps, StartAddress, and
Datal_ength (see Section 4.2 in [A1]).

A MEMORY DUMP Telecommand contains the
values of the NoOfDumps, StartAddress,
Datalength.

and

Upon receiving a MEMORY DUMP Telecommand, a
Memory Functional Object shall read out the
requested memory data of octet length of the
Datalength from the contiguous memory area,
starting at the address specified in the StartAddress
and shall send back the memory data, using one or
more MEMORY DUMP Telemetries (see Section 5.6).

Some Memory Functional Objects

restriction on allowed combination of the StartAddress

may have

and Datalength. The possible patterns for the
restrictions are specified in [Al].

[Note] The pattern of the restriction for each Memory
Functional Object is registered in the SIB2.

The SMCP Message which contains information of a
MEMORY DUMP Telecommand is referred to as a
MEMORY DUMP Telecommand Message.

A MEMORY DUMP Telecommand Message shall
follow the format shown in Figure 4-6.
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MEMORY DUMP Telecommand [& .
Functional Object A& fT9 % Memory Dump
Operation ([A1] TEZ. Operation D—F&) OIEEY
HLUIZHWS Z &, MemoryDump Operation 1&,
= D (O Parameters, 9 2 H B NoOfDumps,
StartAddress, K Uf Datalength StartAddress %D
([A1]142 ITBSE),

Memory

MEMORY DUMP Telecommand &, NoOfDumps,
StartAddress, & U DataLength DIEZ &L,

Memory Functional Object I&. MEMORY DUMP
Telecommand Z Z2fF 45 &, ERE M=
StartAddress THESNT=T7 FLADNLIRFE L&
B9 D AEFEEH 5 Datalength M octet T A
EYT—AEHZHAET L, £, —DOULED
MEMORY DUMP Telemetries (5.6 IHSH) # ML
T, AEVT—2ZRETH &,

Memory Functional Objects M HIZIL, StartAddress
& Datalength IZEF SN AAEHLEICHKLSH
5LDNHL>THRV . HYFLHHID/NNE—2
[T [Al] TEHTL S,

[}X] & Memory Functional Object 2% 3 B Hl#ID
INZ—IE SIB2 [I2B8%T B,

MEMORY DUMP Telecommand D& %= &L
SMCP Message Z. MEMORY DUMP Telecommand
Message EMT B,

MEMORY DUMP Telecommand Message [, Figure
4-6IZRT TH—< vy MRS T &,
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(10 octets)

Telecommand Message Body
Message Header Reserved Number of Additional Dumps Start Address Data Length
(2 octets) (6 bits) (2 bits) (4 octets) (3 octets)

Figure 4-6: MEMORY DUMP Telecommand Message format

The field marked as “Reserved” shall notbe used “Reserved”& %> TWWDH 7 4 —JL KK, {#
and be filled with zeros. AZElT, tOTiEHE L,

4.7.5. Telecommand Message Header

See Section 4.2. 42 I8SHE,
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4.7.6.

AMEMORY DUMP Telecommand contains the value
of the NoOfDumps. In this section, 7 denotes the value
of a NoOfDumps.

A Functional Object which received a MEMORY
DUMP Telecommand shall send the same memory
data with MEMORY DUMP Telemetries n times.

[Note 1] In the situations where the condition of the
communications link is poor, the same memory data
can be sent up to four times to enhance the reliability
of the received memory data.

The Body of a MEMORY DUMP
Telecommand Message shall contain a field referred
to as a ‘Number of Additional Dumps’ field, of which
the value shall be n-1.

Message

[Note 2] The maximum allowed value of the ‘Number
of Additional Dumps’ field is 3.

[Example] If the value of a ‘Number of Additional
Dumps’ field is 0, the memory data is required to be
sent once. If the value of a ‘Number of Additional
Dumps’ field is 1, then the memory data is required to
be sent twice.
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NoOfDumps, Number of Additional Dumps field

MEMORY DUMP Telecommand (&, NoOfDumps @
EEEL, RIETIL, n & NoODumps DEZE
SR

MEMORY DUMP Telecommand % = [+ H - 7=
Functional Object I, LA EY T—42 %
MEMORY DUMP Telemetries T n Bi%5 Z &,

CE1] BEVYVIDRENEL AEYT—42F

EZ2LYERICTEIEDHIZC.RALAEYT—42%
mEFETELENTES,

MEMORY DUMP Telecommand Message @
Message Body &, ZDED n-1 THS. ‘Number
of Additional Dumps’ 7 4 —JL K &EMT BT 4 —
IWEZEECI &,

[7E 2] ‘Number of Additional Dumps’ Z 4 —JL FIZ
HRINSIRKEFITHDS,

[f51] ‘Number of Additional Dumps’ 7 4 —JL F D&
NODB/E AT T—FE—RBEETHIENE
RENB, ‘Numberof Additional Dumps’ 7 4 —JL
FOEN | DIZBE. AT T—RIE_EZEIET S
ENEREIND,



4.7.7. StartAddress, Start Address field

AMEMORY DUMP Telecommand contains the value
of the StartAddress.

The StartAddress shall specify the first address of the
memory area from which the data is to be read.

The Body of a MEMORY DUMP
Telecommand Message shall contain a field referred
to as a Start Address field which holds the value of the
StartAddress.

Message

The method to map a StartAddress to a physical
address of the memory shall be determined for each
Memory Functional Object (identified by the FOID).
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MEMORY DUMP Telecommand &, StartAddress @
EBzEL,

StartAddress [&, MemoryData Z k& 1=3 A E 48
BORNDT FLAERET S &,

MEMORY DUMP Telecommand Message @
Message Body (&, StartAddress DIEZRFT 37
4 —JL K (Start Address 74 —JIL EEFRT 5) &
BUC L,

StartAddress Z X EDYET7 LRI VEY
59 B Ai%lE. Memory Functional Object (FOID [Z
KYUBAT S) BITRODZ &,



4.7.8. DataLength, Data Length field

AMEMORY DUMP Telecommand contains the value
of the Datalength.

The value of a Datalength shall specify the octet
length of the memory area from which the data is to be
read.

The Body of a MEMORY DUMP
Telecommand Message shall contain a field referred

Message

to as a Data Length field which holds the value of the
DataLength.

[Note] The Data Length (e.g. 512 octets or 128 octets)
is determined for each Memory Functional Object
according to the restriction for implementation of the
onboard instrument in each project.

The maximum value allowed for the Data Length field
shall be determined in each project (see Table C-1).

47

JERG-2-700-TP002-NOTICE1

MEMORY DUMP Telecommand (&, DataLength @
BZET.

DataLength OfBIE. MemoryData #3129 A
IJSEED octet REIETET A &,

MEMORY DUMP Telecommand Message @
Message Body [&. DatalLength DEFRFT 5D
4—JL K (Data Length Z4—JL R EFRT B) &
BLI &,

[7E] Data Length (512 octets %2 128 octets &) [&.
& project O ¥ B 3/ D E & O & £ (2 6 L
Memory Functional Object #IZRH B,

Data Length 7 4 —JL FIZCHFBR T 5 KIEIL.
project BIZR$® S Z & (Table C-1 BH),



5. SMCP TELEMETRY

5.1. GENERAL/ —f&

SMCP Telemetry is categorized into the following
four types (hereafter referred to as Telemetry Types).

JERG-2-700-TP002-NOTICE1

SMCP Telemetry &, ATOMEDDAR A 7 (LI
Telemetry Types &89 %) IZHR$ET 5,

a) VALUE Telemetry (see Section 5.3)
b) NOTIFICATION Telemetry (see Section 5.4)
¢) Acknowledgement Telemetry (ACK Telemetry)

a) VALUE Telemetry (5.3 IBSHR)
b) NOTIFICATION Telemetry (5.4 I8 S ER)
c¢) Acknowledgement Telemetry (ACK Telemetry)

(see Section 5.5)
d) MEMORY DUMP Telemetry (see Section 5.6)

SMCP
Telemetry are transferred on Telemetry Messages, and

Most of the information items related to

a part of them are transferred in a Lower-Layer
Protocol Dependent Scheme. Some Lower-Layer
Protocol Dependent Schemes use fields in the PCI of
a protocol data unit that transfers the Telemetry
Messages.

A Telemetry Message consists of a Message Header
and a Message Body (see Section 3.2). The format of
the Message Header of a Telemetry Message is
specified in Section 5.2. The format of the Message
Body varies, depending on the Telemetry Type, and is
specified in Sections 5.3-5.6.

(5.5 IBS])
d) MEMORY DUMP Telemetry (5.6 IS IR)

SMCP Telemetry IZEAET HIEHMDIT L A ENL.
Telemetry Messages [Z& YIRiET S, —EBBDIFER
[& Lower-Layer Protocol Dependent Scheme [Z & V)
{ziE£9 %, Lower-Layer Protocol Dependent Scheme
D 2L, Telemetry Messages D IEIEIZHE S
protocol data unit M PCI D7 4 —J)L FZEAWLS D
DHH 5,

Telemetry Message |&, Message Header & Message
Body &M% % (32 HESH), Telemetry Message
M Message Header D7 A —< v k. 521ETE
BB, Message Body D 7 +—< v k&, Telemetry
Type IZ& > TEAGY, 53~56HIZTEDH S,
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5.2.

5.2.1. General/ —f§&

A SMCP Telemetry shall contain the following
information items:

a) One Message Length (optional),
b) One Lower FOID, and
¢) One UFORID.

The Message Header of a Telemetry Message is
referred to as a Telemetry Message Header.

For any Telemetry Types, the Telemetry Message
Header shall follow the format shown in Figure 5-1.

JERG-2-700-TP002-NOTICE1

COMMON INFORMATION ITEMS // #B1ERIER

SMCP Telemetry [, U TOEHREBZZTN TN
—DEL &,

a) Message Length (A 73 >)
b) Lower FOID
¢) UFORID

Telemetry Message @ Message Header % .

Telemetry Message Header &E#9 5,

E D Telemetry Types IZH VT 4 . Telemetry
Message Header [, Figure 5-1 IZ5R$ 74—
MZHES S &,

(5octets)
Message
Reserved Format Telemetry Type ID Message Length Lower FOID
Version
(2bits) (2bits) (4bits) (24bits) (8 bits)
(a) Msg-Format Ver.1
(1~4octets)
) Lower
Variable Message Attr. / )
FOID Telemetry | Variable Part Length Lower FOID
Part Length . Format Alert ID . .
. Field ) Type ID (optional) (optional)
Field Flag Version Flag
Flag
(1bit) (1bit) (2bits) (1bit) (3bits) (0, 8 or 16bits) (0 or 8 bits)

(b) Msg-Format Ver.2

Figure 5-1: Telemetry Message Header format

The field marked as “Reserved” shall not be used
and be filled with zeros.
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Telemetry Message Header does not contain the
UFORID (see Section 3.3.5). The value of the
UFORID shall be transferred in a Lower-Layer
Protocol Dependent Scheme.

[Example] [R2] specifies that the value of the Lower
8 bits of the Application Process Identifier (APID)
field of the Space Packet that contains the
Telecommand Message be used for the UFORID if the
lower-layer protocol is the Space Packet Protocol.

A Telemetry Message in Msg-Format Ver.2 consists of
one or two parts: a Fixed Part and an optional Variable
Part (see Figures 5-4 to 5-7).

Whereas the length of a Fixed Part is specified to be a
fixed value for each Telemetry Type, that of a Variable
Part varies from a Telemetry Message to another.
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UFORID (3.3.5 IS M) [X. Telemetry Message
Header IZIXEFENLLY, UFORID D{E(E. Lower-
Layer Protocol Dependent Scheme IZ L f=h% > Tix
EIbH5I &,

[$1] [R2] I&. FHIE 70 kLAY Space Packet
Protocol M1FE . Telecommand Message & & T
Space Packet @ Application Process Identifier (APID)
74 —JL FDOTHL 8 bits.DfEZE. UFORID & LT
RAWSEZEDHTLS,

Msg-Format Ver.2 @ Telemetry Message [&. —DF
= DDEFS . Fixed Part EA T3 oD
Variable Part AN 5% % (Figures 5-4 ~ 5-7 S 18),

Fixed Part M| & (& Telemetry Type ANRFENILH

DEEEIC—EICEFT SH—7. Variable Part Df
S & Telemetry Message IZ& Y BT B,



5.2.2. Message Format Version (field)

The Message Format Version (see Section 3.3.1) for
Telemetry Messages shall be either 1 or 2.

A Telemetry Message Header shall contain a field
referred to as a Message Format Version field which

holds the value of the Message Format Version.

5.2.3.  Telemetry Type ID (field)

The Telemetry Type Identifier (Telemetry Type ID)

JERG-2-700-TP002-NOTICE1

Telemetry Messages 00 Message Format Version

(B3 1IESBE) L. | M 2DEIWNTHDIZE,

Telemetry Message Header [&. Message Format
Version DEZRFT ST 4 —JL K (Message
Format Version 7 4 —JL F&EFRT B) 28L
&

Telemetry Type Identifier (Telemetry Type ID) I&.

shall specify the Telemetry Type of the SMCP
Telemetry.

The Telemetry Type ID shall be one of the values
listed in Table 5-1.

SMCP Telemetry @ Telemetry Type Z8ET 5
&,

Telemetry Type ID &, Table 5-1 [ZTRF{ED I h
2952 &,

Table 5-1: Allowed values for the Telemetry Type ID

Telemetry Type ID IZEF AR SN 5 E

Value Meaning
0 VALUE Telemetry
1 NOTIFICATION Telemetry
2 ACK Telemetry
5 MEMORY DUMP Telemetry

A Telemetry Message Header shall contain a field Telemetry Message Header [&. Telemetry Type ID

referred to as a Telemetry Type ID field which holds

the value of the Telemetry Type ID.
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5.24. Message Length (field)

The Message Length shall specify the octet length of
the entire Telemetry Message (including the Telemetry
Message Header).

A Telemetry Message Header in Msg-Format Ver.1
shall contain a field referred to as a Message Length
field which holds the value of the Message Length.

[Rationale] The Message Length field enables simple
implementation of blocking and segmenting.

5.2.5. Lower FOID field

A Telemetry Message Header shall contain a field
referred to as a Lower FOID field which holds the
value of the Lower FOID (see Section 3.3.2). The
exception is the case where the Telemetry Message
whose Lower FOID is 0. In this case, the Lower FOID
field is not mandatory in Msg-Format Ver.2.

The value of a Lower FOID Field Flag field, which
exists in Msg-Format Ver.2, shall be either 0 or 1 (see
Table 5-2 and Section 5.2.7) if the value of the Lower
FOID is 0 and shall be 1 otherwise.

If the Lower FOID Field Flag (see Section 5.2.7) is 0,
the Telemetry Message Header shall not contain a
Lower FOID field. In this case, the Lower FOID of the
SMCP Telemetry is 0.

If the Lower FOID Field Flag is 1, the Telemetry
Message Header shall contain a Lower FOID field. In
this case, the allowed range of the Lower FOID is 00h-
FFh (see Table 5-2).
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Message Length [, Telemetry Message 21K
(Telemetry Message Header Z&4>) D octet &%
BEST D&,

Msg-Format Ver.1 @ Telemetry Message Header [,
Message Length DEZHRFIT ST 1 —IL F
(Message Length 24 —JIL FEMT D) ZELC
&,

[#B#L] Message Length 7 4 —JL K&, blocking &
segmenting ZHEIZEE T HSEFLAREICT 5,

Telemetry Message Header [&. Lower FOID (3.3.2
BHZWR) DEZREFEIT ST 1 —JLF (Lower
FOID 24 =LK &EFT D) ZEL & =2 L.
Telemetry Message IZ8 ULV T Lower FOID A% 0 D35
BlEHNTHD, CDIFE. Msg-Format Ver.2 T
[ Lower FOID 7 4 —JL FIXBETIEELY,

Msg-Format Ver.2 IZF#ET A3 DTHSH Lower
FOID Field Flag 7 4 —JL FDfEIE. Lower FOID
NODBJTE 0N 1 DRINMNTHSZ & (Table 5-2
RU527BER), ThUNDEBEE. | THSHZ
&Es

Lower FOID Field Flag (5.2.7 IS Hg) M 0 DIFE.
Telemetry Message Header |& Lower FOID 7 4 —JL

FEEFLGWI &, ZDIFE. SMCP Telemetry
Lower FOID (£ 0 T#%H %,

Lower FOID Field Flag A% 1 DIFE . Telemetry
Message Header & Lower FOID 7 4 —JL FZ&T
Z&. COH\E. Lower FOID MEY 15 5 #E (&
00h-FFh & 733 (Table 5-2 ),



Table 5-2: Encoding

JERG-2-700-TP002-NOTICE1

of a Lower FOID field

Lower FOID 7 4 —/V RO a— K

Lower FOID Field Flag field: Field Length Valid Data Bits Value Range of Lower
Lower FOID field FOID

0: 1bit 0 bits 0

1: XXXXXXXX 1bit + 8bits 8 bits 00h — FFh

5.2.6. Variable Part Length Field Flag (field)

The Variable Part Length Field Flag, which exists in
Msg-Format Ver.2, shall specify whether a Variable
Part Length field (see Section 5.2.9) exists in the
Telemetry Message Header or not.

The Variable Part Length Field Flag shall be one of the
values listed in Table 5-3.

For each Telemetry Type, whether Variable Part
Length Field Flag is fixed at, or can be, either 0 or 1 is
specified (see Sections 5.3-5.6).

Msg-Format Ver.2 [ZFET 53D THS Variable
Part Length Field Flag &, Telemetry Message Header
[Z Variable Part Length 7 4 —JL K (5.2.9 IHS )
NEETINENMEET S &,

Variable Part Length Field Flag &, Table 5-3 IZ/R9"
EofnmnsTd &,

£ Telemetry Type (23t L . Variable Part Length Field
Flag b, 05 1 DI TH I, FhEan%
LMYBEN. ZEDHDH (53~5.61BSER),

Table 5-3: Allowed values for the Variable Part Length Field Flag

Variable Part Length Field Flag 2R S 51E

Value Meaning
0 A Variable Part Length field does not exist in the Telemetry Message
Header
1 A Variable Part Length field exists in the Telemetry Message Header

A Telemetry Message Header in Msg-Format Ver.2 Msg-Format Ver.2 0) Telemetry Message Header 1.
Variable Part Length Field Flag DEZEZET 52
4 —JL K (Variable Part Length Field Flag 7 4 —JL

FEMT D) 28T &

shall contain a field referred to as a Variable Part
Length Field Flag field which holds the value of the
Variable Part Length Field Flag.
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5.2.7. Lower FOID Field Flag (field)

The Lower FOID Field Flag, which exists in Msg-

Format Ver.2, shall specify whether a Lower FOID
field exists in the Telemetry Message Header or not.

A Lower FOID Field Flag shall be one of the values

listed in Table 5-4.
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Msg-Format Ver.2 IZF#ZET 51D TH S Lower
FOID Field Flag |&, Telemetry Message Header [Z
Lower FOID 7 4 —JL FATFET 2NENEHEE
I5&

Lower FOID Field Flag &, Table 5-4 [Z5R 3 {ED1A]
nhizcg s &,

Table 5-4: Allowed values for the Lower FOID Field Flag

Lower FOID Field Flag IZ&#F & Eh 5

Value

Meaning

A Lower FOID field does not exist in the Telemetry Message Header

A Lower FOID field exists in the Telemetry Message Header

A Telemetry Message Header in Msg-Format Ver.2 Msg-Format Ver.2 0) Telemetry Message Header 1.
shall contain a field referred to as a Lower FOID Field Lower FOID Field Flag DEZREFET ST 1 —JL
Flag field which holds the value of the Lower FOID I (Lower FOID Field Flag 2 4 —JL K &#59 5)

Field Flag.
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5.2.8. ‘Attribute or Alert ID Field Flag’ (field)

The ‘Attribute or Alert ID Field Flag’ , which exists in
Msg-Format Ver.2, shall specify whether either of an
Attribute ID field (see Section 5.3.3) or Alert ID field
(see Section 5.4.3) exists in a Message Body or not.

An ‘Attribute or Alert ID Field Flag’ shall be one of
the values listed in Table 5-5.

For each Telemetry Type, whether “Attribute or Alert
ID Field Flag’ is fixed at, or can be, either 0 or 1 is
specified (see Sections 5.3-5.6).
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Msg-Format Ver2 ICHFE T 5L DT H D
‘Attribute or Alert ID Field Flag® [&, Message Body
[Z Attribute ID 7 4 —JL F (5.3.3 IBSHR) H Alert
ID Z4—JLF (543 BESR) HhOANHIFE
TEHENENMEET D &,

‘Attribute or Alert ID Field Flag® [&. Table 5-5 IZ7R
THEOFAINNITEHI &,

% Telemetry Type (2%t L. ‘Attribute or Alert ID
Field Flag” A%, 0/ 1 OfEIMTHSH. Fl&
MnZELRYFLIHN. EEDHD (53~56 BES
B,

Table 5-5: Allowed values for the ‘Attribute or Alert ID Field Flag’

‘Attribute or Alert ID Field Flag’ IZEFR I B 1H

Value Meaning
0 Neither an Attribute ID field nor Alert ID field exists in the Message
Body
1 Either of an Attribute ID field or Alert ID field exists in the Message
Body

The Telemetry Message Header in Msg-Format Ver.2
shall contain a field referred to as an ‘Attribute or
Alert ID Field Flag’ field which holds the value of the
‘Attribute or Alert ID Field Flag’.
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4 —JL K (‘Attribute or Alert ID Field Flag” 7 4 —
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5.2.9. Variable Part Length (field)

The Variable Part Length, which exists in Msg-Format
Ver.2, shall specify the octet length of the Variable Part
of a Telemetry Message.

[Rationale] The octet length of a Telemetry Message
in Msg-Format Ver.2 is, unlike in Msg-Format Ver.1,
expressed not by the octet length of the whole portion
of the Telemetry Message but by that of the Variable
Part in the Telemetry Message. The octet length of the
Fixed Part is excluded from the value of the length
field in order to save the amount of the bits to express
the octet length.

A Telemetry Message Header in Msg-Format Ver.2
contains optionally a field referred to as a Variable Part

JERG-2-700-TP002-NOTICE1

Msg-Format Ver.2 [ICFET S LD THS Variable
Part Length &, Telemetry Message 0 Variable Part
D octet REEET D &,

[#B#0] Msg-Format Ver.1 &3ZLY, Msg-Format Ver.2
D Telemetry Message D & (& Telemetry Message
2D octet RTIEA |\ Telemetry Message 0
Variable Part @ octet RTRIEEIN D, octet &%
RETHE Y FEEKT 5781 Fixed Part @D
octet RIFRE 74 —IL FOEI SRR SN D,

Msg-Format Ver.2 @ Telemetry Message Header 1.
Variable Part Length 7 4 —JL KEHT B4 TS 3

Length field. Note that the omission of the Variable
Part Length field shall be in the case where the
Variable Part Length is specified with a Lower-Layer
Protocol Dependent Scheme.

[Example] In the cases [R2] is applied and the
Telemetry Messages are embedded in Space Packets,
the Variable Part Length field can be omitted in 1)
Telemetry Messages with neither blocking nor
2) with
segmentation, and 3) the last Telemetry Message

segmentation, Telemetry  Messages
contained in a Space Packet with blocking (see Section
3.4.2 in [R2]).

If the Variable Part Length Field Flag is 0, the
Telemetry Message Header shall not contain a
Variable Part Length field. In this case, the octet length
of the Telemetry Message shall be specified by a
function of lower-layer protocols.

If the Variable Part Length Field Flag is 1, the
Telemetry Message Header shall contain a Variable
Part Length field.

The Variable Part Length field consists of the MSB
and the bit field excluding the MSB (see Table 5-6).
The value of the latter shall be the Variable Part
Length of the Telemetry Message.
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VD7 4—I)ILEEEL, T T. Variable Part
Length 7 4 —JL FDEREIL. Lower-Layer Protocol
Dependent Scheme [Z & Y Variable Part Length H34g
EINDGFEICREZ &,

[f51] [R2] Z#A L. Telemetry Messages % Space
Packets IZUR#8 9 5 #;{m & . 1) blocking %
segmentation @D Al 1L £ & 1 £ L)
Messages, 2) segmentation & AU % Telemetry
Messages, U 3) Space Packet [CEFENDHE
® blocking &4 7= Telemetry Message Tl Variable
Part Length 74 —JLFZEBLTHLTEAHERE
HTULS ([R2]3.42IBSE),

Telemetry

Variable Part Length Field Flag A% 0 DiF & .
Telemetry Message Header [&, Variable Part Length
T4—ILFEEFHWNI E, TDBA. Telemetry
Message @ octet RITTRE T O I ILOBEET
HET D &,

Variable Part Length Field Flag A% 1 DHFE .
Telemetry Message Header |& Variable Part Length 7
1—ILREELI L,

Variable Part Length 7 4 —JL FI&X. MSB & MSB
UNDEY hT74—ILREMDBTES (Table 5-6
SH), BB DIEX. Telemetry Message 0 Variable
Part Length THDC &,



If the MSB of the Variable Part Length field is 0, the
length of the Variable Part Length field shall be 1
octet. In this case, the allowed range of the Variable
Part Length is 0-7Fh.

If the MSB of the Variable Part Length field is 1, the
length of the Variable Part Length field shall be 2
octets. In this case, the allowed range of the Variable
Part Length is 0000h-7FFFh.
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Variable Part Length 7 4 —JL KM MSB 5% 0 D15
A . Variable Part Length 74 —J)ILFDESIE |

octet THDZ &, CDIZFE . Variable Part Length
DEYFAHIER 0-7Fh &% D,

Variable Part Length 7 4 —JL KM MSB A\ | D5
& . Variable Part Length 74 —JLFDREIE 2
octets THDZ &, TDIFE. Variable Part Length
DEY 55 IEE 0000h-7FFFh &% %,

Table 5-6: Encoding of the Variable Part Length field

Variable Part Length 7 4 —/)V RO a— K

Variable Part Length Field Flag Field Length Valid Data Bits Value Range of

field: Variable Part Length field Variable Part Length

0: 1bit 0 bits 0 (Ack.), depends on
lower layer (Others)

1: Oxxxxxxx (*1) 1bit + 8bits 7 bits 00h — 7Fh

1 1xxxXxXXX yyyyyyyy (*1) 1bit + 16bits 15 bits 0000h — 7FFFh

*1: Only for VALUE Telemetry, NOTIFICATION
Telemetry, and MEMERY DUMP Telemetry.

5.2.10. Examples/ 5l

Figure 5-2 gives a couple of examples of VALUE
Telemetry Messages (see Section 5.3.1) in Msg-
Format Ver.2. For simplicity, none of the Telemetry
Message Headers shown in the figure contains a
Lower FOID field, which implies that their Lower
FOIDs are 0.

Among the Messages in the figure, case (1) is the
simplest one. This Message is designed to be stored in
a single Space Packet with neither blocking nor
segmenting (see Figure 5-3 (1)) and does not contain
a Variable Part Length field. The Message Body does
not contain an Attribute ID field, and hence the octet
length of the Message is smaller than otherwise.
Accordingly, the Attribute ID of the Message is the
special value: 0.

The Messages of cases (2) (3) are designed so that two
different Messages are stored in one Space Packet with
blocking (see Figure 5-3 (2)). For example, the first
Message (case (2)) is for House Keeping Status for
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*1: VALUE Telemetry, NOTIFICATION Telemetry,
R U MEMERY DUMP Telemetry [ZDWTIZR 5,

Figure 5-2 Msg-Format Ver.2 @ VALUE
Telemetry Message (5.3.1 IBS ) DOl %% DHVR
I, B8, COETRY Telemetry
Message Headers (&, filiv$ . Lower FOID 7 4 —
IWRZEEFELGL, CDEE Lower FOID A0 TH
DEEEKRT D,

BHD Messages DI B, 7—R (1) b U
TLTHD, D Message I£. blocking ¥
segmenting DAL £ & L [ZB— 0 Space Packet IZ
&AM B (Figure 5-3 (1) SER) =OIZHKFT SNz
HLDTH Y. Variable Part Length 7 4 —JL FIX&E
FAELV, Message Body (& Attribute ID 7 4 —JL K
FEFET. TDH Message D octet IFT/ME LY,
ZFDI=HIZ, Message M Attribute ID (X, $F5HI%E
E0oTHD,

I:Q

r—2R (2)(3) D Messages I&,— DD Space Packet
IZZFEEDE % D Message % blocking L. IR
B5EHIZHREF SN D TH S (Figure 5-3(2) £
), HlZIEX. —DBE® Message (5F—X (2) )
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E8#HO HK R7—32XATHY., ZDBD
Message (—R (3) ) (X 16 HMEICH T &
Nz 16 EORLEDHK RT—FATHb,

every second and the second Message (case (3)) is for
sub-commuted 16 different House Keeping Status for

every 16 seconds.

Message Hader 17~ 4 octets

. Message Body

Yanable Part Lower SMOP | Attr [/ Alert | Telemetry | Vanable Part Length | Lower FOID (At / Alert ID
Length Flag | FOID Flag | Wer Mo ID Flag Tywpe D [optional) loptional) loptional
1 hits 1 hits Ohits 1hits Jhits (0 or)8or16 bits (0 or)8hits (0or)8or16 hits

(1) Value Telemetry, Lower FOID = 0, Attribute [D =0, Message Length is expressed by the Lower Laver,

1 octets
(20h)
0b | oo | 1o [ op | o00b
(21 Value Telemetry, Lower FOID = 0, Attribute 1D =0, Varable Part Length (0—7Fh),
2 octets
[ADR) 0 b
1b | ob [ 1o | ob | o0o0b rooe0ox

(3) Value Telemetry, Lower FOID = 0, Attrbute [D = Owoocomd,  Message Length is expressed by the Lower Laver,

2 potets

(28h)
10b |

| Ohooooood

0b | b ] 1b 000b

Figure 5-2: Examples of VALUE Telemetry Messages in Msg-Format Ver.2
Msg-Format Ver.2 (231} % VALUE Telemetry Messages D4l
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(11 a Space Packet which camies an SMCP Messags (with implicit Attrbute 1D 0)

Packet Fackst Message Header Message Body
Prmary Header iSecondary Headsr 20h Attnbute Valuss
loctet

(2)a Space Packet which camies two SMCP Messazes (with Attribute 1Ds 0 and Oxccceosods, respectively)

Packet Packet Message Header Message Bady Message Header Message Body

Primary Header iSecondary Header AR DDy (1) 1 Attribute Values 28h Dhoooaood (#2) | Attribute Values
*1: Varable Part Length e S

#2: Attibute 1D Pactets Ol octets loctet

(3)a Space Packet which carries an SMCP Messags (with explicit Attribute 1D Osecooccxb)

Packet iPacket | Message Header |

Message Body I

Primany Header’iSecomdary Header | 28h

Osoocooo (#1 ] 1 Attribute Values I

#1: Attrbute 1D

loctst
[Notation]
Space Packet
Packet Packet
Prmary Header iSecondary Header
SMCP Message

Message Header

Message Bochy ‘

Figure 5-3: Examples of Usage of Space Packets
Space Packets D3 i

The first Message (case (2)) contains a Variable Part
Length field in order to encode the position of the
Message that follows. In this example, 17 different
values of the Attribute IDs are used. In Msg-Format
Ver.2, the octet length of a Message can be shortened
if the value of an Attribute ID is 0. In this example, the
allocated value of the Attribute ID of the first Message
is 0. This Message appears most frequently, and hence
the sum of the octet lengths of all Messages is
minimized.

The second Message (case (3)) does not contain
information of the octet length because the Message is
the last Message in the Space Packet. Non-zero
Attribute ID is encoded in order to hold information of
the phase of 16-second interval data.

Even in the cases where only one Message is stored in
Packet
segmenting, the format of case (3) is applied if the
Attribute ID is not 0 (see Figure 5-3 (3)).

one Space with neither blocking nor
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—2DH® Message (F—R& (2) ) (X, 5lZEHL<
Message DHLE Z RS 1282 Variable Part Length
J4—ILFEEATVD, COBITIX 17 DER
% Attribute IDs DEARAWLLN TS, Msg-
Format Ver.2 TlX, Attribute ID D{EA 0 DIHE .
Message 0 octet REEMTE D, ZDHFITIE.
— DB ® Message M Attribute ID DIEA 0 TH S,
Z D Message [F. RBLEENECEHZT H5DT.
£ Messages BT TD octet RONREEH S,

ZDH® Message (r—R (3) ) I&. —D® Space
Packet ITEFENDEHED Message TH D=0,
octet RICEAY HFEHRZHRIFLAL, ¥OTHL
Attribute ID MI > aA—R3INATWS®H, 16 7
BAEOT—2 DEBERERFTSHEL S
T3,

B —@® Space Packet [Z blocking ¥ segmenting @
ANBELIZ—DD Message ZRIT 5155 T
4. Attribute ID A0 ISATHNIET—X (3) D
X ZEEBHET 5 (Figure 5-3 (3) 1),



5.3. VALUE TELEMETRY

53.1. General/ —}&

A VALUE Telemetry shall be used for transfer of the
values of an Attribute Set (i.e. either an Attribute or an

Attribute Sequence, see Section 3.3.7).

A Functional Object shall generate VALUE

Telemetries.

Three kinds of VALUE Telemetry with regard to how
VALUE Telemetry are generated are defined:

a) Periodic VALUE Telemetry: Generated periodically
at a pre-specified interval,

b) Response VALUE Telemetry: Generated in

response to a received GET Telecommand, and

¢) VALUE Change Telemetry: Generated when the
value of an Attribute has changed.

The interval at which Periodic VALUE Telemetry is
generated may change, depending on the operation
mode of the Functional Object.

In a VALUE Change Telemetry, the term “Change-
notify” refers to a status where change in the value of
an Attribute in the VALUE Change Telemetry is
monitored by the Functional Object.

When the value of an Attribute marked as “change-
notify” has changed, a VALUE Telemetry containing
either the new value of the Attribute or the values of
the Attribute Sequence that contains the Attribute shall
be generated.

[Note] The information of whether an Attribute is
marked as “change-notify” or not should be registered
in the SIB2. However, the specification about the
method for it has not been defined yet.

The SMCP Message which contains information of a
VALUE Telemetry is referred to as a VALUE
Telemetry Message.

A VALUE Telemetry Message shall follow the format
shown in Figure 5-4.
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VALUE Telemetry [&. Attribute Set (‘D Y Attribute
F =1L Attribute Sequence DRI H, 3.3.7 EHSHR)
DEDEZEICAWNSZ &,

Functional Object &, VALUE Telemetries Z 4 9
T &,

VALUE Telemetry & ED & I ITHERKLT HH I
L. =#%E®D VALUE Telemetry MEZ N5,

a) Periodic VALUE Telemetry : F 8 E & 1=fEfm TR&E
HARICERRT B,

b) Response VALUE Telemetry :
Telecommand [ZI6Z& LEKT 5,

ZIE L 1= GET

¢) VALUE Change Telemetry : Attribute D{EMNZE R
SNF-EEITERT S,

VALUE Telemetry M4 BfERRI&. Functional Object
DEBEE—FICEYEDLL>THEL,

VALUE Change Telemetry 1235 LM T, “Change-
notify” & (&, €M VALUE Change Telemetry 28
EFnbd Attribute DEDZEALAY, Functional Object
[C&EYEZSFEINEEZEET,

“Change-notify” &#iAlIN S Attribute DIEMNZE
BEINHEE. TD Attribute DFTLULMEM, ZD
Attribute Z&d> Attribute Sequence DEMNDEHN
ME&EL VALUE Telemetry ZHERT S &,

[(¥] & Attributes Z“change-notify” & @A HH
BLDIERIL SIB2 [CBFTANELA, TDHE
DREFRFFELEERSN TG,

VALUE Telemetry D1E#ZEEL SMCP Message
% . VALUE Telemetry Message &9 %,

VALUE Telemetry Message [, Figure 5-4 [ZR9 2
A=y M5 &,



In Msg-Format Ver.2, the Message Time field, the
Attribute Values field, and the Attachment field shall
constitute the Variable Part of a VALUE Telemetry
Message if one or more of these fields exist.
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Msg-Format Ver.2 Tl&, Message Time 7 4 —JL .
Attribute Values 7 4 —JL K, B Attachment 7 4
—LEDS5—DULERETHEHEE. ENDT 1
—J)L K%+ o T VALUE Telemetry Message O
Variable Part R T HC &,

(Length depends on the Attribute Set)

Message Body
Telemetry -
. Message Time . Attachment
Message Header | Attribute ID ; Attribute Values .
(optional) (optional)
(5 octets) (2 octets) (Length depends on (Length depends on (Length depends on
octets octets
the Attribute Set) the Attribute Set) the Attribute Set)
(a) Msg-Format Ver.1
(Length depends on the Attribute Set)
Message Body
Telemetry - -
Attribute ID Message Time ) Attachment
Message Header ) - Attribute Values .
(optional) (optional) (optional)
Length depends on Length depends on Length depends on
(14 octets) | (0~2 octets) | (Cemethdep (Length dep (Length dep
the Attribute Set) the Attribute Set) the Attribute Set)
Fixed Part Variable Part

(b) Msg-Format Ver.2

Figure 5-4: VALUE Telemetry Message format

5.3.2.

Telemetry Message Header
See Section 5.2.

The ‘Attribute or Alert ID Field Flag’, which exists in
Msg-Format Ver.2, in the VALUE Telemetry Message
is either 0 or 1 (see Table 5-5).

The ‘Attribute or Alert ID Field Flag’ shall be either 0
or | (see Section 5.2.8) if the value of the Attribute ID
is 0 and shall be 1 otherwise.

The Variable Part Length Field Flag, which exists in
Msg-Format Ver.2, in the VALUE Telemetry Message
shall be either O or 1.
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5285,

VALUE Telemetry Message Tl&. Msg-Format Ver.2
ICHEETDHEDTHSD Attribute or Alert ID Field
Flag’ (&, 05 1 OfEIhhs (Table 5-5 B88) TH
%,

‘Attribute or Alert ID Field Flag’ [&. Attribute ID A%
0DFE. 0N 1 OEANNTHSZE (52818
ZH), ThLUNADZE. | THH &,

VALUE Telemetry Message Tl&. Msg-Format Ver.2
ICHEETHHLDTHSD Variable Part Length Field
Flag [&, 05V 1 DfAIMTHSZ &,



5.3.3. Attribute ID (field)

In this section, the Attribute 1D of the Attribute Set
whose value is held in the Attribute Values field (see
Section 5.3.5) is referred to simply as the Attribute ID.

The Message Body of a VALUE Telemetry Message
contains a field referred to as an Attribute ID field
which holds the value of the Attribute ID. The
exception is the case the Telemetry Message whose
Attribute ID is 0. In this case, the Attribute ID field is
not mandatory in Msg-Format Ver.2.

If the ‘Attribute or Alert ID Field Flag” is 0, the
VALUE Telemetry Message shall not contain an
Attribute ID field. In this case, the Attribute ID is 0.

If the ‘Attribute or Alert ID Field Flag” is 1, the
VALUE Telemetry Message shall contain an Attribute
ID field.

If the MSB of the Attribute ID field in Msg-Format
Ver.2 is 0, the length of the Attribute ID field shall be
1 octet. In this case the allowed range of the Attribute
ID is 0-7Fh (see Table 5-7).

If the MSB of the Attribute ID field in Msg-Format
Ver.2 is 1, the length of the Attribute ID field shall be
2 octets. In this case the allowed range of the Attribute
1D is 8000h-FFFFh (see Table 5-7).
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ARIETIE. Attribute Values 7 4 —JL K (5.3.5 185
BB IZEZERIEFT S Attribute Set 0D Attribute 1D
% . BT Attribute ID & #5395,

VALUE Telemetry Message 0D Message Body &,
Attribute ID DEZREFT ST 1 —JL F (Attribute
ID 74—)LREEFT D) 8L, =2 L.
Telemetry Message 235 ULVT Attribute 1D HY 0 D5
BN TcHS5, CDIJEE. Msg-Format Ver.2 T
(& Attribute ID 7 4 —JL FIEZRETITAELY,

‘Attribute or Alert ID Field Flag” /% 0 DHF & .
VALUE Telemetry Message |& Attribute ID 2 « —JL
FEEFELBTWI E, COFES. Attribute ID (X0 T
Hbd,

‘Attribute or Alert ID Field Flag> /% 1 DiHFH.
VALUE Telemetry Message [& Attribute ID 7 1 —JL
FEEL &,

Msg-Format Ver.2 @ Attribute ID 7 4 —JL F®D
MSB A% 0 DIFE. Attribute ID 74 —J)L FOEE
£ 1 octet THD_ &, “DIHH. Attribute ID D
Y B5EIX 0-7Fh &7 5 (Table 5-7 S 8),

Msg-Format Ver.2 @ Attribute ID 7 4 —JL F®
MSB #% 1 DIF A, Attribute ID 74 —JLFDRSE
[£2octets THDZ &, CDIFE. Attribute ID D
H Y 15 A1fE(X 8000h-FFFFh & 7423 (Table 5-7 %
),

i
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Table 5-7: Encoding of the Attribute ID field
Attribute ID 7 4 —/V FDxT 2 a— K

Attribute ID Flag field: Attribute Field Length Valid Data Bits Value Range of Attribute
ID field ID

0: 1bit 0 bits 0

1: OXXXXXXX 1bit + 8bits 8 bits 00h — 7Fh

1: 1XXXXXXX YYYYYYYY 1bit + 16bits 16 bits 8000h — FFFFh

5.3.4. Message Time (field)

A time specified for each VALUE Telemetry is
referred to as a Message Time.

The time at which each value of the Attributes
contained in a VALUE Telemetry Message is
measured shall be associated with the Message Time.

The time difference between the measurement time of
each value and the Message Time shall be determined
for each Attribute ID.

[Note 1] The value of a Message Time can be
described with the fields in a lower-layer protocol
and/or the optional Message Time field in the VALUE
Telemetry Message.

The Message Body of a VALUE Telemetry Message
may contain optionally a field referred to as a Message
Time_field which holds the values of the Message
Time in the format, CCSDS Unsegmented Time Code
(CUC), defined in [A2] if it exists.

[Note 2] If the Standard of Communications and Data-
Handling Architecture (SCDHA) [R1] is adopted, the
method to transfer Message Times with a lower-layer
protocol is specified in [R2].
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VALUE Telemetry HIZE 8 5B %% Messages
Time EMT B,

VALUE Telemetry Message [CEENTzZENEND
Attributes DIEZ BIE L 1=B5ZI%Z . Messages Time
[CBEEMRTHZ &,

TNENDEDRIERZ & Message Time & D
MElL, & Attribute ID [ LiRD B Z &,

[;E 1] Message Time DfEIL, FHRETO Fa)LD
7 4 —JL K& VALUE Telemetry Message R THA 7
23 M Message Time 7 4 —J)L FD—AHMLRA
[C&YREMTE S,

VALUE Telemetry Message @ Message Body [,
[A2] A EET S CCSDS Unsegmented Time Code
(CUC) M7 #+—7 Y FIZT& B Message Time 0D
EFxRETE2HTLa>DT 4—IL K (Message
Time 74 —IJLREFHT D) EBEATELY,

[ 3£ 2] Standard of Communications and Data-
Handling Architecture (SCDHA) [R1] Z#H9 %
55 . TALE 70 b 3JLT Message Times Z {51k
T BHHEE [R2] BED D,




5.3.5. Attribute Values field

The Message Body of a VALUE Telemetry Message
shall contain a field referred to as an Attribute Values
field which holds the value of the Attribute Set (i.e.
either an Attribute or an Attribute Sequence; see
Section 3.3.7).

The Attribute or Attribute Sequence whose values are
contained in the Attribute Values field shall be

specified for each Attribute ID.

If the value of an Attribute Values field is the value
either of an Attribute or of an Attribute Sequence, the
value of the Attribute ID is the identifier of the
Attribute or of the Attribute Sequence, respectively
(see Section 5.3.3).

[Note 1] If the Attribute Values field is an Attribute
Sequence, (1) the Attribute ID of the Attribute
Sequence and (2) the Attributes whose values are
contained in the Attribute Sequence, are registered in
the definition part of the Attribute Sequence in the
SIB2.

[Note 2] If the Attribute Values field is an Attribute,
the Attribute ID of the Attribute is registered in the
definition part of the Attribute in the SIB2.

The bit length and encoding rule shall be specified for
each Attribute.

[Note 3] The bit length and encoding rule are
registered in the definition part for each Attribute in
the SIB2.

The maximum octet length of the Attribute Values
field shall be determined in each project (see Table C-

).
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VALUE Telemetry Message 0D Message Body [&.
Attribute Set ( D F VY | Attribute A Attribute
Sequence MEINLA, 3.3.7 HSHR) DEZHFRET
%7 4—JLF (Attribute Values 7 4 —JL F &Y
d) B &,

Attribute Values 7 4« —JL FICEZ & ®H %
Attributes F Tz & Attribute Sequence &, Attribute
IDBIZEDHDZ &,

Attribute Values 7 4 —JL FDEAY, Attribute F 1=
[ Attribute Sequence DEDIZE . Attribute 1D 0
fElEX. ZNEn. £D Attribute FfzIE Attribute
Sequence DFAFTHS (5.3.3 BSH),

[ 1] Attribute Values 7 4 —JL KB —D D
Attribute Sequence T®HDIHEE. (1) D Atiribute
Sequence @ Attribute 1D, (2) € @ Attribute
Sequence IZEZ# & & % Attributes, Z. SIB2 D%
D Attribute Sequence D EHEEBIZEERT D,

[5¥ 2] Attribute Values 27 4 —JL RAA— DD
Attribute THDHE. T D Attribute [TxFT B
Attribute ID Z. SIB2 D E D Atiribute DEFHRZPIZ
BRI 5,

Ev FREFERFIIL., Attribute BIZEDH S Z
&

X3 EvbREFSILBAIK, SIB2 OF
Attribute DEZEBIZEET 5,

Attribute Values 7 4 —JL FD &K octet Tl&.
project BIZR$® D Z & (Table C-1 BH),



5.3.6. Attachment field

The Message Body of a VALUE Telemetry Message
may contain optionally a field referred to as an
Attachment field.

An optional Attachment field, if the field exists, can
consists of any data (e.g. observation results) in any
formats related to one or more Attributes contained in
the VALUE Telemetry Message.

The information of whether an Attachment field exists
or not, and, if it exists, its format shall be determined
for each Attribute ID.

The maximum octet length of the Attachment field
shall be determined in each project (see Table C-1).

[Note] Neither format nor encoding rule of
Attachment fields is registered in the SIB2.
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VALUE Telemetry Message @ Message Body [,
Attachment 74 —J)JL R EFFT A T3 >D 7
4 —IJL PE%A/-GEL\O

73 >® Attachment 7 4 —JL K&, 74—
L ENEET B15E. VALUE Telemetry Message
IZEENT=—2LIE®D Attributes IZBEET 5 (£]
BERED)EED 7+ —T Y FOEEDT—4
NolEHEMNTED,

Attachment 7 4 —J)L KDEET 20 EM. R UTE
EITAEEEFEFENLDTA—T Y k&, Attribute
IDEICROBE,

Attachment 7 4 —JL FDEXK octet &I, project
BITRO D & (Table C-1 BH).,

[i¥] Attachment 74 —J)L KD 7+ —< v b HFF
SEBADOfAINE ., SIB2 ITEEF LAY,



5.4. NOTIFICATION TELEMETRY

54.1. General/ —}&

A classification of an event (an occurrence of a
thing that has a particular significance) that occurs
in a Functional Object is called an Event class of
the Functional Object. Eevents of some Event
classes are detected by a Functional Object. A
Functional Object has zero or more Event classes.
(see Section 3.5.1.1 in [A1])

Functional Objects can report to other entities an
event of an Event class that is important to them.
The report is called an alert and its classification is
called an Alert class. If a Functional Object has a
function to notify an event as an alert, an Event
class to which the notified event belongs and an
Alert class to which the corresponding alert
belongs are specified. A Functional Object has zero
or more Alert classes. (see Section 3.5.2.1 in [A1])

A NOTIFICATION Telemetry shall be used to
transfer an alert.

A Functional Object shall generate a
NOTIFICATION Telemetry each time it detects an
event of an Event class that it has decided to notify
as an Alert.

The SMCP Message which contains information of
a NOTIFICATION Telemetry is referred to as a
NOTIFICATION Telemetry Message.

A NOTIFICATION Telemetry Message shall
follow the format shown in Figure 5-5.

In Msg-Format Ver.2, the Parameters and Attribute
Values field shall constitute the Variable Part of the
NOTIFICATION Telemetry Message if the field
exists.
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# % Functional Object THEET S event BEFENE
BT HHEXREOHRE) OHFEZE. D Functional
Object 0 Event class &FES, —&f Event classes @
events [&. Functional Object THHT %, Functional
Object [, € AELLED Event classes 22D, ([Al]
3.5.1.1 BB )

Functional Objects (&, HHDBHRERICEYEEL
Event class @ event ZZENLIZEMTE S, CDRE
% alert EFEWN, ZDRFE%E Alertclass EFES, &
% Functional Object [Z event % alert & L THBAT 5
BEEZ - 5158 BT 5 event BNET % Event
class EXFET B alert BAET B Alert class ZEH D,
Functional Object [&, ¥ E{ELLLED Alert classes Z#F
D, ([A1]3.5.2.1 IESR)

NOTIFICATION Telemetry [&. alert Mm% (=
nadZ &,

Functional Object [&, Alert & L TEBT B ERDTI=
Event class @ event R H § 5 = U IT .
NOTIFICATION Telemetry Z4BT 5 &,

NOTIFICATION Telemetry O 1& 3k & & € SMCP
Message &, NOTIFICATION Telemetry Message & i
ERSR

NOTIFICATION Telemetry Message |&. Figure 5-5 [
Y T7+—Ty MRS &,

Msg-Format Ver.2 [Z#5 LY T [&, Parameters and Attribute
Values 7 4 —J)L FNFEET HHEE. €D T4 —IL K
% + o T NOTIFICATION Telemetry Message @D
Variable Part ZHHT 5 &,
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(Length depends on the Alert

Message Body
Telemetry Message Header ) ;
Alert ID Parameters and Attribute Values (optional)
(5 octets) (2 octets) (Length depends on the Alert)

(a) Msg-Format Ver.1

(Length depends on the Alert

Message Body

Telemetry Message Header )
Alert ID (optional)

(0~2 octets)

(1~4 octets)

Parameters and Attribute Values (optional)
(Length depends on the Alert)

Fixed Part

Variable Part

(b) Msg-Format Ver.2

Figure 5-5: NOTIFICATION Telemetry Message format

5.4.2. Telemetry Message Header

See Section 5.2.

The ‘Attribute or Alert ID Field Flag’, which exists in
Msg-Format Ver.2, in the NOTIFICATION Telemetry
Message is either 0 or 1 (see Table 5-5).

The ‘Attribute or Alert ID Field Flag’ shall be either 0
or | (see Section 5.2.8) if the value of the Alert ID is 0
and shall be | otherwise.

The Variable Part Length Field Flag which exists in
Msg-Format Ver.2 in the NOTIFICATION Telemetry
Message, shall be either 0 or 1 (see Table 5-3).

54.3.  Alert ID (field)

An alert which is transferred by a Notification
Telemetry shall have an identifier referred to as Alert
Identifier (Alert ID), which identifies the Alert class of
the alert.

The Alert IDs shall be unique within the Functional
Object.

An Alert 1D shall be a 16-bit integer.
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52 IS,

NOTIFICATION Telemetry Message TIl&. Msg-
Format Ver2 2T 531 D T H % ‘Attribute or
Alert ID Field Flag® (&, 0 A 1 Ofal4LhHY (Table 5-5
ZHB) Thd,

‘Attribute or Alert ID Field Flag® (&, Alert ID /%0
DHBE 0N 1 DAL THEZE (528 BES
B TR DIBEE. | THEHZ L,

NOTIFICATION Telemetry Message TIl&. Msg-
Format Ver.2 ICTFET 5L D TH S Variable Part
Length Field Flag [, 0 A 1 Dfalfuhs (Table 5-3 &
B ThadZ &,

Notification Telemetry AMEIET B alert (&, £ D
alert WNET B Alert class #BRITHLDTH D
Alert Identifier (Alert ID) &#d BEAFZEHFD
&,

AlertIDs &, #® Functional Object N T—&[ZR
FH &,

Alert ID [&. 16-bit DBEHTHDZ &,




The Message Body of a NOTIFICATION Telemetry
Message contains a field referred to as an Alert ID
field which holds the value of the Alert ID. The
exception is the case the Telemetry Message whose
Alert ID is 0. In this case, the Alert ID field is not
mandatory in Msg-Format Ver.2.

[Note] A NOTIFICATION Telemetry cannot contain
more than one Alert (see Section 5.4.1).

If the ‘Attribute or Alert ID Field Flag’ is 0, the
NOTIFICATION Telemetry Message shall
contain an Alert ID field. In this case, the value of the
Alert ID is 0.

not

If the ‘Attribute or Alert ID Field Flag” is 1, the
NOTIFICATION Telemetry Message shall contain an
Alert ID field.

If the MSB of the Alert ID field in Msg-Format Ver.2
is 0, the length of the Alert ID field shall be 1 octet. In
this case, the allowed range of the Alert ID is 0-7Fh
(see Table 5-8).

If the MSB of the Alert ID field in Msg-Format Ver.2
is 1, the length of the Alert ID field shall be 2 octets.
In this case, the allowed range of the Alert ID is 8000h
-FFFFh (see Table 5-8).
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NOTIFICATION Telemetry Message @) Message
Body [&. Alert ID DEZRFIT ST 4 —IL F
(AlertID 24 =)L R &EFT D) 8L, f=f=L.
Telemetry Message [Z ULVT Alert ID A% 0 DIFE &
BN THS, CDHFAE. Msg-Format Ver.2 TIE,
Alert ID 7 4 =)L RFATITERL,

[i£] —2® NOTIFICATION Telemetry [&, — D%
HZ5 Alert #FETHBETELL S41ESRB),

‘Attribute or Alert ID Field Flag> A% 0 DIFH .
NOTIFICATION Telemetry Message I Alert ID 2
4 —ILREEFLNIE, CDFE. AlertID D
ElXoTHb,

‘Attribute or Alert ID Field Flag> A% 1 DIFH.
NOTIFICATION Telemetry Message |& Alert ID 7
1—ILEZEEL &,

Msg-Format Ver.2 @ Alert ID 7 4 —JL F® MSB
MOoDJ/BE. AlertID 7 4 —JL FOEESIL 1 octet
ThHdC L, CO/BAE. AlertID DRY B HIEI
0-7Fh & 7% (Table 5-8 SH8),

Msg-Format Ver.2 @ Alert ID 7 4 —JL K@ MSB
N1 DIFE. AlertID 7 4 —)L FOR & 2 octets
ThHdC L, COJBAE. AlertID DRY B HIEI
8000h -FFFFh & 754 (Table 5-8 SHR),

Table 5-8: Encoding of the Alert ID field
AlertID 7 4 —/V RO a— R

Alert ID Flag field: Alert ID field Field Length Valid Data Bits Value Range of Alert ID
0: 1bit 0 bits 0

1: OXXXXXXX 1bit + 8bits 8 bits 00h — 7Fh

1: 1XXXXXXX YYYYYYYY 1bit + 16bits 16 bits 8000h — FFFFh

5.4.4. (reserved)
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5.4.5.

If an alert has Parameters and/or Value Notifing
[Al],
parameters), the values of the Parameters and/or Value
Notifing Attributes shall be transferred on the
NOTIFICATION Telemetry which reports the alert.

Attributes associated with it (defined in

If an alert has one or more Parameters and/or Value
Notifing Attributes associated with it, the Message
Body of a NOTIFICATION Telemetry Message which
reports the alert shall contain a field referred to as a
field and the
Parameters and Attribute Values field shall consist of
the sub-fields which hold the values of all the
Parameters and/or Value Notifing Attributes.

Parameters and Attribute Values

Otherwise, the Parameters and Attribute Values field
shall be omitted.

The sub-fields of the Parameters and/or Value Notifing
Attributes whose values are contained in a Parameters
and Attribute Values field shall be specified for each
Alert class. The bit length and encoding rule shall be
specified for each Parameter.

[Note 1] The definitions for the sub-fields of the
Parameters whose values are contained in a
NOTIFICATION Telemetry Message (e.g. their bit
lengths and encoding rules) are registered in the
definition part for each Alert class in the SIB2.

[Note 2] The Attributes whose values are contained in
a NOTIFICATION Telemetry Message are registered
in the definition part for each Alert class in the SIB2.

The bit length and encoding rule of the sub-fields of
the Value Notifing Attributes shall be specified for
each Attribute.

The maximum octet length of the Parameters and
Attribute Values field shall be determined in each
project (see Table C-1).
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Parameters and Value Notifing Attributes (Parameters and Attribute Values field)

alert ABAE S % Parameters B = =L Value
Notifing Attributes ([A1] TEZE. /AT A —4) %
BDOEE. O Parameters R+ F1=(X Value
Notifing Attributes DEZE. 0 alert ZRHMT S
NOTIFICATION Telemetry IZTImi%(d % = &,

alert HEEE G B Parameters B + £=IE Value
Notifing Attributes Z—DLL EFDIHGE . D alert
Z#BHN9 5 NOTIFICATION Telemetry Message D
Message Body I&. Parameters and Attribute Values 7
A= EEMTET4—ILFEEL L, Fi=,
£ T Parameters R + £zl Value Notifing
Attributes DEZRFTEHH T T4 —ILFITELY
Parameters and Attribute Values 7 4 —JL K & #& R
52 &,

= 3 NI, Parameters and Attribute Values 7
—) F‘(I%%Té : & )

Parameters and Attribute Values 7 4 —JL FIZ&E
L% Parameters B U - &F = [& Value Notifing
Attributes DY T 7 4 —JL FIE, Alertclass BIZTE
HBZ &, Ff-. Parameter BIZEY FREFE
LRAZEEDHDC &,

[(¥ 1] NOTIFICATION Telemetry Message |Z{E %
&8 % Parameters DH T T4 —IL FDEE (Bl 2
[E. Ev FROFSIERA) (X, SIB2 D Alert
class DEZRBBIZEERT B,

[}¥ 2] NOTIFICATION Telemetry Message |Z{E %
&85 Attributes [£. SIB2 D% Alert class DEH
EBIZEERT B,

Value Notifing Attributes DY T T4 —JLFE W bk
R EFBRAIE, Attribute BIZEHZ Z &,

Parameters and Attribute Values 7 4 —J)L KOE®&EK
octet Tl& project BIZR® S & (Table C-1 T
),
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5.5. ACKTELEMETRY

55.1. General/ —}&

An Acknowledgement Telemetry (ACK Telemetry)

Acknowledgement Telemetry (ACK Telemetry) (.

shall be used for notifying (i.e. acknowledging) a
Controller that a SMCP Telecommand which the
Controller sent has been received.

[Note 1] Whether a SMCP Telecommand has been
correctly executed or not can be verified with the
procedures described in Notes in the sub-sections in

which the corresponding Telecommand Type is
defined.

Whether a Functional Object has the capability to
generate ACK Telemetries or not shall be determined
for each Functional Object.

[Note 2] Whether a Functional Object has the
capability to generate ACK Telemetries or not is
registered in the definition part for each Functional
Object in the SIB2.

If a Functional Object does not have the capability to
generate ACK Telemetries, the Functional Object
shall ignore the ACK Request of the received SMCP
Telecommand (see Section 4.2.2).

The value of the ACK Request is either 1 (meaning
requested) or 0 (meaning not requested) (see Section
4.2.2). If the value is 1, and if a Functional Object has
the capability to generate ACK Telemetries, the
Functional Object shall generate an ACK Telemetry
for the SMCP Telecommand. If not, no ACK
Telemetry shall be generated.

The SMCP Message which contains information of an
ACK Telemetry is referred to as ACK Telemetry

Controller AA&EE L 1= SMCP Telecommand & 5215
Lf=%E%. O Controller [Z:@%1 (DFEY. 7Y
J)wP) $EHDICANSC &,

[3X 1] SMCP Telecommand AVIE L < EfT S hi=m
EME. &ET S Telecommand Type ZEET S
HD X ICETFIBETHRIETEZ %,

Functional Object [Z ACK Telemetries Z4.m9 %
BEAMBH D HEMIL, Functional Object BIZHRD
5 &,

[3% 2] Functional Object [Z ACK Telemetries Z 4 %
THREADNHDHMEME. SIB2 OF Functional
Object DERMIZEFET 5,

# % Functional Object [Z ACK Telemetries % 4K
I BEENH T LMES . £ D Functional Object (X,
515 L= SMCP Telecommand (4.2.2 IBSHE) @
ACK Request # R T D &,

ACK Request DEIX, 1 (BXRTSH) M0 (EXRL
L) DRI NTHS 422 IBSE), EN |
T#H Y . Functional Object IZ ACK Telemetries %z
Y BRENN&H HI5E . £ D Functional Object [,
% D SMCP Telecommand [Z3%f L ACK Telemetry &
AT HE, SELRITNIE, ACK Telemetry &
ALV &

ACK Telemetry D1E#HZE EL SMCP Message .
ACK Telemetry Message &9 %,

Message.

An ACK Telemetry Message shall follow the format
shown in Figure 5-6.

In Msg-Format Ver.2, the Variable Part of an ACK
Telemetry Message shall be absent.
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ACK Telemetry Message [&. Figure 5-6 IZ7R9 7 4
—7‘7 I"(:'ﬁéa :&o

Msg-Format Ver.2 Tl&, ACK Telemetry Message 0D
Variable Part &, FELEWLI &,
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(7 octets)

(5 octets)

Telemetry Message Header

Message Body

Telecommand
Message ID
(2 octets)

(a) Msg-Format Ver.1

(3 or 4 octets)

(1~2 octets)

Telemetry Message Header

Message Body

Telecommand
Message ID
(2 octets)

Fixed Part

(b) Msg-Format Ver.2

Figure 5-6: ACK Telemetry Message format

5.5.2. Telemetry Message Header

See Section 5.2.

The “Attribute or Alert ID Field Flag’, which exists in
Msg-Format Ver.2, in the ACK Telemetry Messages
shall be 0 (see Table 5-5).

The Variable Part Length Field Flag, which exists in
Msg-Format Ver.2, in the ACK Telemetry Messages
shall be 0 (see Table 5-3).

5.5.3. Telecommand Message ID field

The Message Body of an ACK Telemetry Message
shall contain a field referred to as a Telecommand

52 IS,

ACK Telemetry Message Tld. Msg-Format Ver.2 [Z
FET 53D TH D Attribute or Alert 1D Field
Flag’ &, 0 (Table 5-5 888) THBZ &,

ACK Telemetry Message Tld. Msg-Format Ver.2 [Z
FET HELDTH D Variable Part Length Field Flag
[E. 0(Table 5-3 &H) THSHZ &,

ACK Telemetry Message ) Message Body [&.
Telecommand Message ID 7 4 —JL KEHRT B D

Message ID field.

The value of a Telecommand Message ID field shall
be the value of the Telecommand Message 1D of the
SMCP Telecommand (see Section 4.2.1) that has been
received.
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4—ILREEL &,

Telecommand Message ID 7 4 —JL FDEIL, 215
L 7= SMCP Telecommand @ Telecommand Message
ID DfE 421 ESR) THAHZ &,
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5.6. MEMORY DUMP TELEMETRY

5.6.1. General/ —}&

The MEMORY DUMP Telemetry shall be used for
sending memory data in response to a received
MEMORY DUMP Telecommand.

Upon receiving a MEMORY DUMP Telecommand, a
Memory Functional Object shall send back the
requested memory data, using one or more MEMORY
DUMP Telemetries (see Section 4.7.4).

The data shall be read out from the contiguous
memory area and be sent with one or more MEMORY
DUMP Telemetries. The octet length and the first
address of the memory area shall be the values
the received MEMORY DUMP
Telecommand. If not all of the data can be sent with
one MEMORY DUMP Telemetry, the data shall be
split into multiple MEMORY DUMP Telemetries,
each of which contains non-overlapping data, and be

specified in

sent.

The requested data shall be sent the number of times
specified in the MEMORY DUMP Telecommand (see
Section 4.7.6).

The SMCP Message which contains information of a
MEMORY DUMP Telemetry is referred to as a
MEMORY DUMP Telemetry Message.

A MEMORY DUMP Telemetry Message shall follow
the format shown in Figure 5-7.

In Msg-Format Ver.2, the Dump Data field shall
constitute the Variable Part of a MEMORY DUMP
Message.
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MEMORY DUMP Telemetry I . =Z{E L =
MEMORY DUMP Telecommand [ZZELTAEY
F—ROEMCANSZ &,

Memory Functional Object I&. MEMORY DUMP
Telecommand Z# Z{E9 H&. —DU LD
MEMORY DUMP Telemetries Z LY, BRI -
AEYT—RERETH L, WT4THSHR)

TFT—R(F. EELE-AT)EEMSHEABL, —
DL E® MEMORY DUMP Telemetries [ZTi%{E
FTBHIE, AEYSEED octet RETZFDT KL
R . 218 L= MEMORY DUMP Telecommand T
BEESNEETHDHZE, —DD MEMORY
DUMP Telemetry TETDT—F EEETERL
BEF. T—3%E. TR TR EELGVLT—42
EETHEHO MEMORY DUMP Telemetries 129
ZL, EHI &,

EREN =T —4%I1E. MEMORY DUMP
Telecommand THREINT=EHEEDH &, (4.7.6
HSR)

MEMORY DUMP Telemetry D& EF ST SMCP
Message . MEMORY DUMP Telemetry Message
EWMT B,

MEMORY DUMP Telemetry Message [&. Figure 5-7
(TR 74— v MBS T &,

Msg-Format Ver.2 Tl&., Dump Data 7 4 —JL FAS,
MEMORY DUMP Message @ Variable Part Z# Rk
I5&
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(Length depends on the Message)

Message Body
Telemetry M Additional D
Message Header cmory Reserved fonatump Start Address Dump Data
Segment Flags Count
Length d d
(5 octets) (2 bits) (4 bits) (2 bits) (4 octetsy | (eneth depends on
the Message)
(a) Msg-Format Ver.1
(Length depends on the Message)
Message Body
Telemetry M Additional D
Message Header emoty Reserved fHonat ump Start Address Dump Data
Segment Flags Count
Length d d
(1~4 octets) (2 bits) (4 bits) (2 bits) (4 octets) | (Leneth depends on
the Message)
Fixed Part Variable Part

(b) Msg-Format Ver.2

Figure 5-7: MEMORY DUMP Telemetry Message format

The field marked as “Reserved” shall not be used

and be filled with zeros.
5.6.2.  Telemetry Message Header
See Section 5.2.

The ‘Attribute or Alert ID Field Flag’, which exists in
Msg-Format Ver.2, the MEMORY DUMP
Telemetry Message shall be 0 (see Table 5-5).

in

The Variable Part Length Field Flag, which exists in
Ver.2, the MEMORY DUMP
Telemetry Message shall be either 0 or 1 (see Table
5-3).

Msg-Format in
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“Reserved”’ &> TS T 4 —JL K, £
Axi+, TOTcEHBE &,

5285,

MEMORY DUMP Telemetry Message Tl&., Msg-
Format Ver2 IZHFHET 531 D TdH S Attribute or
Alert ID Field Flag® (&, 0 (Table 5-5 S88) TH 5
&,

MEMORY DUMP Telemetry Message Tl&., Msg-
Format Ver.2 IZFHET HELDTHS Variable Part

Length Field Flag [, 0 A 1 Dfalfuhs (Table 5-3 &
B|) ThbhdI L,




5.6.3.  Memory Segment Flags (field)

The Memory Segment Flags shall indicate whether
the memory data specified in a received MEMORY
DUMP Telecommand are sent in a single MEMORY
DUMP Telemetry or are split and sent in multiple
MEMORY DUMP Telemetries. Furthermore, in the
case of the latter, the Memory Segment Flags shall
indicate whether the data contained in this MEMORY
DUMP Telemetry Message is locating at either the
first segment, an intermediate segment, or the last
segment of the entire memory data to be sent.

Memory Segment Flags shall be one of the values
listed in Table 5-9.

JERG-2-700-TP002-NOTICE1

Memory Segment Flags [&. 51§ L= MEMORY
DUMP Telecommand AIEELI=AEUT—4 %
B —@ MEMORY DUMP Telemetry TiE{ET 5D,
2EIL TEHEDO MEMORY DUMP Telemetries T
EETENETRT L, SHIT. BREDIZA.
Memory Segment Flags [&. Z& MEMORY DUMP
Telemetry Message IZEH B T—2 M EET S22
T—AD5HT, JMDET A2 b | Rt
TAV N REOET A EHOAINIZEET
MY RT L,

Memory Segment Flags [&. Table 5-9 2R EDfa]
nHchHdi L,

Table 5-9: Allowed values for the Memory Segment Flags
Memory Segment Flags [ZFFAR S5 {E

Value Meaning

0 DUMP Data field consists of an intermediate segment of the memory
data only.

1 DUMP Data field consists of the first segment of the memory data
only.

2 DUMP Data field consists of the last segment of the memory data
only.

3 DUMP Data field consists of the entire data only (i.e., the data are not
split into multiple MEMORY DUMP Messages).

The Message Body of a MEMORY DUMP Telemetry
Message shall contain a field referred to as a Memory
Segment Flags field which holds the value of the
Memory Segment Flags.
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MEMORY DUMP Telemetry Message 00 Message
Body [&, Memory Segment Flags DEZ#{RIF9 5
7 4—JLF (Memory Segment Flags 74 —JL K &
Mg d) EEL L,




5.6.4. Additional Dump Count (field)

The Additional Dump Count shall be an integer n-1

when this is the n-th transmission of the identical data.

[Note] As specified in Section 4.7.6, the same data can
be sent multiple times. If the value of the Additional
Dump Count is 0, this is the first transmission of the
data. If the value of the Additional Dump Count is 1,
this is the second transmission of the same data. If the
data are sent only once, the value of the Additional
Dump Count is 0.

The Message Body of a MEMORY DUMP Telemetry
Message shall contain a field referred to as an
Additional Dump Count field which holds the value of
the Additional Dump Count.
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Additional Dump Count [, Bl—T—% ® » BIB®
EEDGE. B#¥n-1 THhH &,

¥l 4.7.6 EBNESHDLSIZ. ALT—2 Z2EH
[\ 5 FEMTE B, Additional Dump Count D{EAY
0DHE. T—2DHERADEETH S, Additional
Dump Count DEN | DFE. ALT—2D 2 [E
BOREETHD, T—3&—ETEET S5
& . Additional Dump Count D{EIX 0 TH 5,

MEMORY DUMP Telemetry Message (D Message
Body [&. Additional Dump Count DEZRIFT S
7 4 —JL K (Additional Dump Count 7 4 —JL K &
MY o) 28L&,




5.6.5. Start Address (field)

The Start Address shall specify the first address of the
data contained in a Dump Data field.

The method to map a Start Address to a physical
address of a memory shall be determined for each
Memory Functional Object (identified by the FOID).

[Note] The StartAddress of a MEMORY DUMP
Telemetry specifies the first address of the memory
data contained in the MEMORY DUMP Telemetry.
Accordingly, in the cases where the memory data
requested by a MEMORY DUMP Telecommand are
in multiple MEMORY DUMP
Telemetries, the value of the StartAddress of any but
the first one of the generated MEMORY DUMP
Telemetry does not coincide with that of the
StartAddress in the received MEMORY DUMP
Telecommand.

split and sent

The Message Body of a MEMORY DUMP Telemetry
Message shall contain a field referred to as a Start
Address_field which holds the value of the Start
Address.

5.6.6. Dump Data field

The Message Body of a MEMORY DUMP Telemetry
Message shall contain a field referred to as a Dump
Data field.

A Dump Data field shall consist only of the memory
data to transfer.

The maximum octet length of the Dump Data field
shall be determined in each project (see Table C-1).

76

JERG-2-700-TP002-NOTICE1

Start Address [&. Dump Data 7 4 —JL FIZAN S
T—2DRNDT FLRAEEET S &,

Start Address Z X E) OYET FLRIZT v EY
594 %A iElE. Memory Functional Object (FOID [Z
L YHAT D) BIZRHDZ &,

[}X] MEMORY DUMP Telemetry @ StartAddress 1Z
[X. £® MEMORY DUMP Telemetry IZA % * E
JT—2DRVDT FLRAERET 5, LT=h»
T. MEMORY DUMP Telecommand [Z& Y B3R &
NEZAEYT—EA0RBESNEHD MEMORY
DUMP Telemetries [CTEE SN -15E. HAICE
K E = MEMORY DUMP Telemetry ZBRE.

StartAddress DfEIL. %215 L1z MEMORY DUMP
Telecommand @ StartAddress M{E & —E L 4Ly,

MEMORY DUMP Telemetry Message 0D Message
Body [&. Start Address DIEZ#FRIFTH 71 —IL K
(Start Address 274 —JIL K EHRT BT 4 —IL K)
FETI L,

MEMORY DUMP Telemetry Message () Message
Body I&. Dump Data 74 —=)LREEHRTEHT 14—
IVEZEELC &,

Dump Data 7 4 —JL FIZIEX fmETHAE) T—
BDHNEEHE,

Dump Data 7 4 —JL FD &R XK octet &l&. project
BITRO D & (Table C-1 BH).,
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APPENDIX A. ACRONYMS // B&EE

This chapter lists the acronyms used in this AETIEH, RENAVWIRE—EZFTT,
document.

ACK Acknowledgement

APID Application Process Identifier

CRC Cyclic Redundancy Check

FOID Functional Object Identifier

GSTOS Generic Spacecraft Test and Operations Software

ID Identifier

PCI Protocol Control Information

SIB Spacecraft Information Base

SCDHA Standard of Communications and Data-Handling Architecture
SMCP Spacecraft Monitor and Control Protocol

UFORID Upper Functional Object and Route Identifier
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APPENDIX B. TELECOMMAND-TELEMETRY INTERACTIONS
(SUPPLEMENT) / TELECOMMAND »f TELEMETRY HE{Ef (8%

RE)

B.1. GENERAL// —#%

This informative annex summarizes the interactions
between SMCP  Telecommands and SMCP
Telemetries.

B.2. ACKNOWLEDGEMENT

The interactions between SMCP Telecommand and
ACK Telemetries are specified in Section 5.5.1.

B.3. ACTION TELECOMMAND

B.3.1. General // —fi§

A Functional Object shall perform actions described
in Sections B.3.2 and/or B.3.3 when it receives an
ACTION Telecommand.

B.3.2.

A Functional Object does not generate any special
SMCP Telemetry in executing an ACTION
It generates VALUE Telemetries
periodically (Periodic VALUE Telemetry, see Section
5.3.1) whether it received an ACTION
Telecommand or not.

Telecommand.

has

A Controller can verify whether the ACTION
Telecommand that it sent has been executed or not by
receiving Periodic VALUE Telemetries and then
checking changes in the values of the Attributes that
are supposed to change as a result of the executed
Operation specified by the ACTION Telecommand
(see Figure B-1).
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R TIE. SMCP Telecommands & SMCP

Telemetries DEDHEEEREEHT 5,

SMCP Telecommand & ACK Telemetries 0D 0D4HE
BEEAIX551BIZEDD,

Functional Object [&. ACTION Telecommand % 5
L& EIT, B32 BERWE (X B33 IRICH
T aVETSI L,

Response with Periodic VALUE Telemetry // Periodic VALUE Telemetry [Z & & iH&

Functional Object [&. ACTION Telecommand 0D3E
TTEFICHFRI 7% SMCP Telemetry AR LARLY,
ACTION Telecommand %45 L f=MEMITHH
H 5. VALUE Telemetries ZEAAMICERT S
(Periodic VALUE Telemetry, 5.3.1 I8ZH8),

Controller [, Periodic VALUE Telemetries % 51

L. ACTION Telecommand AMETE L f= Operation

DETOHEREILT D5 TH A S Attributes DIED

EEFzvIITBHET, EEEShTz ACTION

Telecommand DNEITSN-MEINERIETES
(Figure B-1 888),



Controller

ACTION Telecommand
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Target
(Functional Object)

Figure B-1: Response with Periodic VALUE Telemetry

Periodic VALUE Telemetry IZ X B 5&

B.3.3.

Once a Functional Object has executed the Operation
specified by an ACTION Telecommand from a
Object the
Controller of the execution result by sending VALUE

Controller, the Functional notifies
Change Telemetries (see Section 5.3.1) containing the
values of the Attributes that have changed as a result

of the Operation (see Figure B-2).

The Functional Object may send multiple VALUE
Change Telemetries if the values of multiple Attributes
change as a result of the Operation. It may send
multiple VALUE Change Telemetries all of which
have an identical Attribute ID, if the values of
Attributes change multiple times in the course of
executing the Operation.

A Controller can verify whether the ACTION
Telecommand that it sent has been executed or not, if
it has received VALUE Change Telemetries, by
checking whether the values of the Attributes that are
supposed to change have changed expectedly or not
(see Figure B-2).

Controller

ACTION
Telecommand

Response with VALUE Change Telemetry / VALUE Change Telemetry IZ & & &

Functional Object I&. Controller /50 ACTION

Telecommand AMETE L 7= Operation #1795 5 &

Operation DFER & L TEAL L 1= Attributes [BEZ &

& VALUE Change Telemetries (5.3.1 IHSH) #&

H5ET., ETHERZEZD Controller ITEHT B
(Figure B-2 8),

Functional Object [&, Operation DFER E LT, &
D Attributes ENEIL L=HE  EHD VALUE
Change Telemetries #3i%X> T3 BLY, Operation @
KITHIC Attributes fEAEHEEL LI-15A.
THRE—D Attribute ID ZHFDEHD VALUE
Change Telemetries Z3E 2 THRLY,

Controller [&. VALUE Change Telemetries & 521§ L
fmE. TIENFEIND Attributes DEIERFF
BYICEELENENEZF I VI THETOEE
L 7= ACTION Telecommand MEITSNF=MEMN
#RELTE D (Figure B-2 3H8),

Target
(Functional Object)

Figure B-2: Response with VALUE Change Telemetry

VALUE Change Telemetry IZ & 2 &
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B.4. GET TELECOMMAND
B.4.1. General // —fi&

A Functional Object shall perform the action Functional Object [, GET Telecommand Z3{g L
described in Section B.4.2 when it receives a GET T=& ZFIZ.BA2IBICET 77U avEITO &,
Telecommand.

B.4.2. Response with Response VALUE Telemetry // Response VALUE Telemetry 2 & % i&&

A Functional Object shall generate a Response Functional Object [, GET Telecommand [Zd& Y B
VALUE Telemetry (see Section 5.3.1) containing the RS f=—2D® Attribute Set (DFEY Attribute F
value of the Attribute Set (i.e. either an Attribute oran  7=1& Attribute Sequence DAL AN 3.3.7 IHSH) D
Attribute Sequence, see Section 3.3.7) requested by {EZ &L — DM Response VALUE Telemetry (5.3.1
the GET Telecommand (see Figure B-3). BEHR) ZET 5 & (Figure B-3 3H),

Controller Target
GET Telecommand (Functional Object)

Figure B-3: Response with Response VALUE Telemetry

Response VALUE Telemetry iZ & 3 5%

B.5. SET TELECOMMAND

In the sense of the interactions between SMCP SMCP Telecommands & SMCP Telemetries MDfEIMD
Telecommands and SMCP Telemetries, the SET MEERADEKRIZHLNT, SET Telecommand (&
Telecommand is the same as the ACTION ACTION Telecommand ERILCTH D,

Telecommand.
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APPENDIX C. MANAGED PARAMETERS

The values of the managed parameters are listed in
Table C-1.

[Note] The allowed values listed in the table reflect the
limit set by the SMCP only. In practice, restriction is
imposed due to the specifications of lower-layer
protocols (e.g. see [R2]).

managed parameters O {E % Table C-1 IZ7RY,

[E] ARDHFBMEIL SMCP DHDERIZEDE
NDTHBD, EROHFREIX. FTHEETO LD
HHRICKYHEIHRESNS (R2] E£88),

Table C-1: List of the Managed Parameters

Managed Parameters D3

Managed Parameters Section in Allowed Values Unit
This
Document
Maximum octet length of the Parameters and 434 Integer Octet
Attribute Values field of an ACTION
Telecommand Message
Maximum octet length of the Attribute Values 4.5.7 Integer Octet
field of a SET Telecommand Message
Maximum octet length of the Load Data field of a 4.6.7 Integer Octet
MEMORY LOAD Telecommand Message
Maximum value allowed for the Data Length field 4.7.8 Integer Octet
of a MEMORY DUMP Telecommand Message (up to
FFFFFFh)

Maximum value for the sum of the bit lengths of 5.3.5and Integer Octet
the ‘Attribute Values and Attachment’ fields of a 5.3.6 (up to FFFFF8h)
VALUE Telemetry Message
Maximum value for the sum of the bit lengths of 54.5 Integer (*1) Octet
the Parameters and Attribute Values field of a
NOTIFICATION Telemetry Message
Maximum octet length of the Dump Data field of 5.6.6 Integer (*1) Octet
a MEMORY DUMP Telemetry Message

(*1) Unlimited if Msg-Format Ver.2 is used. Value
smaller than the ‘Maximum Length determined by
the limit of Message Length fields’: FFFFF8h if
only Msg-Format Ver.1 is used.
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(*1) Msg-Format Ver.2 Z AL %58, H#HIR., .
Msg-Format Ver.1 D& & ALSIZE. [Message
Length 74 —J)ILFDRBICKYRFIRK
&1 FFFFF8h & Y 1/ E 73 1iE,
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APPENDIX D. HISTORY OF TERMINOLOGY CHANGES
RBEOEEDEE

NOTICE-1:

Action Telecommand
Renamed a field// 74 —JL FDEZRIZZERB LT
e From: Parameters field
e To: Parameters and Attribute Values field
Notification Telemetry
Merged two fields into one field / Z2DT 4 —ILFE—DD T 1 —J)LFIZI—D L1
*  From Parameters field and Attribute Values field
e To: Parameters and Attribute Values field
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