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W] & LRt CHoli =2[SIAC.
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Abstract

Space development has been independently performed by space agencies in each country. This causes
redundant development for individual function, resulting in waste of space resources. Accordingly,
Interagency Operations Advisory Group (IOAG) was established for standardization with mutual agreement
between international organizations, and space resources can be used efficiently between space agencies
through cross—support. IOAG define Service Catalog#1, #2, and #3, according to the network layer. In this
technical paper, the background and main contents of the IOAG Service Catalog, and the application plan

for domestic space development will be discussed.
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S ARSIt AT FEe B8 95 dF 29 51, AT BAA| YD(cross support)
1 ulato] A1910] S5 (dle) glo] EIHo R Lofat % Sick. ol 7]

oJAI51e] 1999¢ 0] TakA mE]of|A] [OP(Inter-Operability Plenary)
ﬂ-»V} M= A, Zofst o7 25 713 interoperabilityS ©43517] ¢St framework

of g9J5}3ict. I0P[11= I0AG(Interagency Operations Advisory Group)[21-& Alds}to] 2
ZF 7|13 749] interoperability?} THSE EASS A== stk IOAGS] TOR(terms
of reference)oll’= I0AGS] BA o] taf] Aolst 9=, 1 &0 Al dgo] 71535t =g
TI9 9 o]E FRt YF-2YALET AH|IAS Aok et AHA IR TS BElsH:
£ =o] 3t} I0AGE= CCSDS(consultative committee for space data systems)[3]2}
SFCG(Space Frequency Coordination Group)l4lolA A= 3, ?J—Of] =al 7]
59 A=) MEA F7HEAY ESsfjoF & FEo]l tigt Feedbacks st CCSDSF
SFCGOlA %% Work plan©] ¥t E=E sic},

U] 9 AAE 52 IRFFFFATACIS G T2 A= gk 3
A9 9 AF P AlAH A= CCSDSY #2 #arsto] 7ids) gtow, ojgh &
o] Aok Eite A4S 7|2 119 interoperability?] &Hd& gt AU A5t 10AG
o] AH|A FHERTIOA Holtt 7|5 S fl't AA 9 A Yo] SR ook sht. &
71& A olA= I0AG AHIA 7R 19 His] 7]&stal =] SAkdollA At cross
supports 5% B&3Q1 PP b AARIHFig. 1.

2. |IOAG Service Catalog

[IOAGY] Au|A 7HEE = 9373 719 Interoperabilitys 9J8t T & Fefo] w=t
AHA ZRERE T #1[5], #2(0], #3[7102 -0 Stk Fig. 2[5-7he 2 AvlA 72 1d
A AU E TAF o7 FHSE Zojt. OSI7 ©HAlo] whE FES A2351H [0AG
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Fig. 1. IOAG work process. CCSDS, consultative committee for space data systems; IOAG,

Interagency Operations Advisory Group; SFCG, Space Frequency Coordination Group.
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Fig. 2. Operation scenario according to I0AG service catalog [5-7]. IOAG, Interagency

Operations Advisory Group; CFDP, CCSDS file delivery protocol.
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AHA ZHEHRET] #1+= ABA AU @ AJRolA 9] Aojolct. 95 713 A9l AR 9= H

St A4; #A| AlE|(control center)’t 5 713 BO] FeY 59 AA; 4 AH(ground
tracking asset) Bot = 713 A ¢/dAl(spacecraft) +F= oF= 4%
ULk AV AE|R} A 4 AHd 7F B4l R A2 ground link= ofekal A4 4 2}
At gAITtl= space link® Olgteh. AH|A 7FEHET1 #2+= ABCBAZRLL “goJgitt.
Spacecraft’} orbiter®} lander®2 EE|F QT ZH2Ho] 7]3Eo] st Fig. 2(b)e} 2ol
Landerg 7H1L Q= 7|34 A%} Orbiterg 7HAaL = 7134 B7F C 713#9] A TAILE
G834 BA7E 7FsSHES Sl Aol o] S FFEETL #1014 HQl AU o)A A
71Ho] Q1gAIeE B 713e] AV 4 AHlo] A= wAlo] B ARt AR 3= Sk A
= HgE2A PR #2004+ A 71389] S4B 71#e] f4A|, 1=aL C 7] A
F24 Apo] YAF o= F4lo] HA| g AfolE AFA AR 0] 7hettes Al Al
A& 3]-8-3= DTN(delay tolerant network) 7|¥l0 2 & 7[E=2 19 7|52 A5t 9l
ot FFER T 432 Au|A FEET #4137 271 Fo" Aol A 713 7 cross supportS
et W8olrt. AT P BHE ARFoEHA 7|3E 719 AF 29, FDS(flight dynamic
systems), MPS(mission planning system) 52 AR|AS A}S W&5H= 7fgo|t}.

FHREZ T4 A 2Jet 750l tigt 3ol HW sig ARIAE AMESIALAL S AHIA AL
SR service usen)2H2] T9(agreement) X & Q0] wel Au|A AlZAKservice provider)S]
AgS P TRV R, 9219 1 ZEIHE I B agt Au|Ad tisiAs 2 =
o] AM|A ZFEETIE AATE S AlFo] 7hset 9 7138 ool o3t AHIAE AlSHt

A
&% 3k

o 488 4

(©)

2.1 IOAG Service Catalog#1

AH|A ZHER T #1512 Hlole] Fa AlFolA AolEs 4T AW 7R AulAEA 9
A MY A5} B forward delivery service, 943 Al dlolg $Alat #E3t return
data delivery service, 1813l 94 A= 4 5 st U= dloly AT BT radio
metric service® FFEETH A7) Av]A9] YHo= Al (core) AH|ALF - Hextended) A1
HIAR FAJEo] glom iR =A| #E 7]91Q1 CCSDSOIA 9] #E A4S AL Ut
Core service= IOAGE F50l= 71#olA= FHEA] AlFsfjof sh= AH|Aol Extended
servicet= AREARR} AlBAL 7H] Fojof OJRt AmlAR Holstal itk ZF AH|A TIFE core
4 extended service: o<} At}

i. Forward Data Deliver Service Group

1. Core: Forward CLTU (channel access data unit)
2. Extended: Forward Frame Service, Forward Frame Optical Service, Forward
Space Packet Service
ii. Return Data Deliver Service Group

1. Core: Return All Frames Service, Return Channel Frames Service
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2. Extended: Return All Frames Optical Service, Return All Channel Frames Optical
Service, Return Operational Control Field Service, Return CFDP-File Service,
Return Packet-File Service

ili. Radio Metric Service Group
1. Core: Validated Data Radio Metric Service
2. Extended: Raw Data Radio Metric Service, Delta DOR Service

2.2 IOAG Service Catalog#2

ABIA ZHER T #20] B E= UIEHA AlSoA 4 A 7t AH|AE ol "=
oA FEQE A H|IAE FUsht A0 2 DTN 7|4t AH|AS 4] AulAz fal §
o, 1P 7|9k AH|AE S ABlAR Hofskar itk AH|A 7R #2001 & Al 719
AH|A TIE(forward data delivery, return data delivery, time service) 2 core service /
extended services A3t 2 15 core W extended services= oFet £t}

i . Forward Data Delivery Services Group

1. Core: Forward Internetworking for DTN

2. Extended: Forward Internetworking for IP, Forward Last Hop Delivery Service
ii. Return Data Delivery Services Group

1. Core: Return Internetworking for DTN

2. Extended: Return Internetworking for IP, Return First Hop Delivery Service

ili. Time service: Time Synchronization Service

AEIA 7R T #2F UEQA Flojojolla] AoEw, 495 B4l R HELTS 15 Node
¥ 2]H9-E 5]-83F DTN 5°] #Ao|tt. CCSDSe} IETER(internet engineering task force) &
o] SAEESF A= DIN B4l Z2EZo| tieh =4I #=3kE R8st St 53], CCSDS
= o 23] v|gS oA BED) ol W 9 =A] 95 7139 DIN & AlAH] 119 &

B Al 5= Akl A

2.3 I0OAG Service Catalog#3

Catalog#3[7]%= Catalog#1¥} Catalog#2ZE AAZ sk 7|3 7ke] WA XY (cross support)
9 JE 2H(mission operations interoperability services, MOIS)S 317] I3t 7igolct.
Catalog#39] 7ig 9 A= Fig. 2(c)oll YERY Ut o714, Agency BE Q15949 EA
BUSN thet &FAS 7FAAL glow, old] tigt dF &9 E #AE "33t o] o,
Agency A2} G= payloadol] thet &F-HE& 7HA 2 gl o] E 28-S staxf sirt,
Agency B, C& payload®] 282 ¢J3t mission requestE Agency Aol EUW™, Agency A=
[T WE RS Fota 2IHEE B, Coll ATt 97|14 Agency A%t Ci= MOIS
9] AH]A9] 4=@XHrequester), agency B2t D= A1H| A9 FFAKsupplier)7t HTh AT
29 Qo % mission planning®]t} flight dynamics@t 2+ serviceZ A58 & 4= ek 1

oA Agency B7F 94 29& 93t flight dynamicsE Agency Dol YHEsto] X3¥stct
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Fig. 2(0)°l= 2219 28 7|3o] AH|IAE 37'36} P7] 93t service request, service
response 5°] HER Utk I0AG SC#30lA= -S-E&ATE o049 wApx| e gt 4
qro] AH|A BE 9 g AH|AE AlF5H H?l QAR 5= Aosh vt 2 A
H|A TF0] Stk

-
i

i. ¥4 A= dlolgf thsl] 773t Telemetry Services Group

ii. ¥4 gl A3 o8& I3 Command Services Group

iii. 92 B8 o]8 AMLS 98t Command History Distribution Service
iv. gloJg o8- 93t Data Access Services Group

v. YF A8 A5 o8- 3t Planning Services Group

vi. A& 2% 7l 5938} glo|g A% o]&2 3t Navigation Services Group

vil. 7

m
>
r*°
je
rsﬂ
wn

upport Services Group
vii. 371 *131* I 880 s A= Z o] s 3t Interoperability

Framework

-

3. H8 4

3.1 M S22 25t I0AG SC#10] M2 2H BEZE MHIA M2

IOAG Service Catalog #1°1| W2 2| 949 FAEESE =8 9 &2 Hotof g 122
Qe AB|AS] 52 fldiAE A=A om 4] AHIAE fA0R 7H‘:1Je ZgsfioF & A
o= ghosi A5t 7id 2 71E 7jE COTSE ol-8sh= wRetol tisfl d% M4, 717, ¥l
|5HOoE B HESH] /N Mgk Aok F7T D 8okt AFEhite] CortexTM
AFL =T A F& o] Hof glon, =4 7|3 7t AulA wF/E fls) AHls 7R
£ 183 JE7F 2 et

BAA=Y A= 2-E A 74 A E5H] oy, tiFEEY A= ¢4
9] &9 T A4 WA F 27] 9 SolA= 949 oS ARl wet ey 5 AV &
2 AH49] wi7F asHA €k ol f1d 4 A2 =elof Ay AAE she -9l
= AA 4 fAES HE, 94 Fol FAZE 2 & Qdnh wEbA, A HAE sk AETE
7]}— | B 718 Te JEIAoIA EASkl e 9 4 AE E8cte] 94 *9S

Fgot= ®]to] tiFE]aL 9t} o]of djgsh= AH]AE forward data delivery services,
return data delivery services, ZL2]1L radio metric services® TJotal 1o, HEAo =
*g AlEet 2t 4 AHhdTe] H4ground link) R A 2 A4 7S] HE
(space link) Q& Histo] ST} & Au|AR AoJstal Stk AH|AE AQ 7|& 52
CCSDS 59 #= Aol Hel=|of sloeu= e Au|A 7 Alof] Zard &= Qlrt. Ground
linkell &4l SLE(space link extension) 7]912] F<: ®4]o] AlgsiH QtHY 52 XA)
4 AP SLE ARlA AlBAL, 29 A= SLE AHlA AR A8 ZH Teit
A7 1Y 2 =Y & AAoA= SLE F&5S B AR TARGANE S = A
5 A L Al2~5) B af= NASA| Deep Space Network?te] 914 ¥ 4 3
d A HlolEl 4l 5ol 28T Aol A=A HAF Fol= SLE &l digt 715

0o

f

st
Mo
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¥ ASS AL AHolnh. T, A T4 Ay} T s WAl 71Ee] HEZRl
HEZ 7] Q]of] CFDP(CCSDS file delivery protocol) BH4]& _T’_E%ﬁb_ 9lom ESH Delta
DOR, PN Ranging $4] 52 71& thg2 9] T2 104 2-8514] gk AH|A0]7] whiE
of st Afr]Aof diet F-E Efg/de Tt avt it

3.2 MRF SLES 95t IOAG SC#2 0f ME M| EE MHIA HS

IOAG Service Catalog #2°] w2 =A]7|87}9] 445 -8l thofl 1223t} sftd Aju]Ao]
et go] & 48 7|0 tisiAs CCSDS2| B EAjol He|7t Elof glo, sfig Auls
o] F&2 7|1E /fdE COTSoll H7H 0 & DTNO| 48 71eS Al 7idsh= o] Bast
o, gabd MY O R prototype®] DTN 7 % w]a) Hele B3t A% UM S3sk=
Zo] B asit.

Extended 7]&%] IP $412 71&0] oAz @ol o] &stal 1ot CCSDS 4] ut

22 32 53 7FsTHA] ofRof gl S/ E40] Wasitt SCHE 28517 HallAl
= DTNe] ik &u7} ga=2olt. DTNE °l8=t A¢5 S4Z fside At 25

o] F31ol A7 1(node)E Spacecraftbl- 284 Sof Aok s, A|A 58S 93t
Data-storage”} BR3P, SC#29] 7[ae2 A7HE 89| SAloM #5554 glon, &-

o4 FALS ST WAl

3.3 98 YT LS 95t IOAG SC#30|| ME A EZE MHIA HS

IOAG Service Catalog #3°] W& =A7|8e] 4% -8l tfsl] arastct. 922 914
2 A A2 IS JOAGE] e =4 S8HdS EsHA] ¢l =yF o g /I
U] 94 T HRA R FrkskL 9lom 2030 Hiol= oF 70t =7 8= &
& Ao Atk =A S R v 94 290l ol ¥4 HHolu ¥4 A
9] A4S B 7139 AHHS o]8ste] £ B a&F0E 8% 4 Ut "RV, &
27} 7FA 2L )&= Flight dynamicstt Mission Planning 7142 EF=o]l Al5gho 24 ZAAL
3o LUl 937149 AFS B =Y 4= 9t I0AG Service Catalog #30]] Q=
Services2 Z1Zo] ths] Q724 WE5] skal Ut} Service Group 2 Service©] &=
= FEE= AIRTA D AR 7IeE sto] 71e AgE sk} gtk

SC#39] AU 2= oA H2iqt Algj2et fAbsltHFig. 3). HEIeeld 159 BUS
4 AR A FETATHNA "3, 3719 AF GAACVS, Y, BA)= 4
771V AE, SISRARY, SRS AI AT oA 22 FEstal JlojA AR 7714
ol AA7} o]F2ojAL}t. EAA 24 7oA Ao R YF-QH(mission request)O] HUY
A1 g FF-LHof weba] JFEAZ(mission scheduling) @ H™ A5o] ==t BUS
F= e AARRE 29 2 HIPHSHEDS) T= A 4=30] Hrt
P9 A= f1/dolA19] FDSF MPS= 7 /30l thiet B3t tha-98 9ol
B3} 50| o]FolFth. A=A ANER o & sk A ESE 7HsSIth IOAG Service
Catalog #32] 87ARFS IHHH =9l FDS 2 MPS AHIAE A 7|3 Al55k=
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r~{o

rsﬁ

https://lwww.jstna.org | 143



IOAG Service Catalogtll I =H| BEZ3st & =W HE 2ot
Gk2B
Gocl
iy
°
=
& o)
& 4
: A X stzo
) s g3eFdTd
X \(\JD W
:ﬁ 7| &2l g H
:é « Payload(AMI,
P i KSEM) 2%

Mission operation

:“‘ + Real-time Operation
E — i
LS

Flight dynamics
* Mission planning etc

my el S E my
| :%i « GOCl Il =4
%l [=IgK=Xe]

.% e

sE A

. :ﬁ o GEMS 4
g

A

)

2
Fig. 3. GK2A/B mission operation concepts.

2 A

4. 28

re

IOAG Service Catalog =A| E=5}0] tfst A 4

o X

9 =9 9 #8o] Wasjth

catalogg 7|§o 2 g -2uvet 24
AlAR9] @, AE Rt 5ol oA =25ttt 71 91439 7ia7t 7Iskad o s 57t
of= & A|-olA TIOAG Service Catalogll] WE =4 E535}F 9 A4S 71 Cross support 7f

el =

o] :=Fof tsto] F93t XX} FHEE o] F41 9
References

S|

dS7 A=Y,

1. Interoperability Plenary [IOP], viewed 2022 Feb 28, available from: https://interoperability
plenary.org/home.aspx

2. Interagency Operations Advisory Group [IOAGI, viewed 2022 Feb 28, available from:
https://www.ioag.org/

3. Consultative Committee for Space Data Systems [CCSDS], viewed 2022 Feb 28, available

from: http://public.ccsds.org/default.aspx

4. Space Frequency Coordination Group [SFCGI, viewed 2022 Feb 28, available from:
https://www.sfcgonline.org/home.aspx

5. Interagency Operations Advisory Group [IOAG], IOAG Service Catalog #1, issue 2 revision

4 (2021) lInternet], viewed 2022 Feb 28, available from: https://www.ioag.org/Public%
144 | hitps://doi.org/10.52912/jsta.2022.2.2.137

20Documents/IOAG%20Service%20Catalog%200ne.v2.3-20210410withBars.pdf



J. Space Technol. Appl. 2(2), 137-145 (2022)

6. Interagency Operations Advisory Group [IOAG], IOAG Service Catalog #2, issue 1 revision
4 (2121) [Internet], viewed 2022 Feb 28, available from: https://www.ioag.org/Public%20
Documents/IOAG%20Service%20Catalog%20Two.v1.4-20210410withBars. pdf

7. Interagency Operations Advisory Group [IOAGI, IOAG Service Catalog #3, issue 1 revision
1 (2019) [Internet], viewed 2022 Feb 28, available from: https://www.ioag.org/Public%
20Documents/I0AG%20SC%203%20v%201.1.pdf

Author Information

0| 898 jhleel6@kari.re.kr ot M & sighn@kari.re.kr

B |EY 71-EeRolA 20169 BRAL
T 201995 =g

oM Aoz A Fof Utk F

TR E A3 AMAIET &35 L AIAH T} 5 Tioks 9520 B4 % HlofH #

Asgtold, E4 HHtd2AT 2 =Y { 3}o]H, SpaceOps, IOAG, SFCG, CCSDS9}F 2

GAEAKPLO)Y] AXZE 9 THE A 29 N < Ao thazt fH 55 3sialcth

T AT ALY 1wt AFE skl Qloh

SloFfelwola] AREAIZE AL & 1995
HRE A s EolA A,
A&, AR 2oF 7]a7de] Foiskal 9L

AP

Y& E  parkdj@kari.re.kr

FeietwolA Hut 35t A3 & 20024
He| @7 = eATholA 94,
A=, & FAE &k 7]s o] ofstar 9
o}, 3 TAEoE= 93 RF/Optic B4 @ A
W, 1A 28 Sfrold @R Alo= A} obeLt

AE A 4R Pt gl

https://www.jstna.org | 145





