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RS

SPACE OPERATIONS GROUND SEGMENT SYSTEM STUDIE.

TABLE 4.1: OVERVIEW OF ESA SPACE DATA SYSTEM FACILITIES

| FACILITY

Ground Station Network

FUNCTIONS

Telemetry Acquisition
Telecommand QOperations
Tracking Operations

LOCATIONS

Kourou Diane
Malindi

Perth

Maspalomas
Villafranca 1 - 3
Odenwald 1 - 4
Redu

Salmijaervi
Transportable Station
ESOC

Ground Communications
Infrastructure

Two way data and voice connections between
ground stations and control centres (OPSNET)
General purpose communications Network of the

agency (ESANET)

Multiple nodes at various
locations

Operations Control Centres

Mission planning

Mission control and execution

Mission products handling

Man/machine interface to mission control team

OCC Darmstadt
MOCC Darmstadt
ECS Redu

IUE Villafranca

Computer and Software
Systems

Real-time and/or near real-time monitoring and
control

Oft-line computing tasks, e.g. mission analysis, flight
dynamics, s/c performance evaluation

Data disposition/distribution

Simulations

Archiving of raw telemetry, auxiliary and processed
data

ESOC Darmstadt
ESRIN Frascati
ESTEC Noordwijk
ESA HQ Paris
Villafranca

Redu

STUDY ON ENHANCEMENT OF INTERNATIONAL INTEROPERABILITY
Performed by RSI and Softlab under ESA/ESOC Contract No 10459/93/D/CS
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E@ﬁ SPACE OPERATIONS GROUND SEGMENT SYSTEM STUDIES AND CONSULTANCY

TABLE 4.2: CHARACTERISTICS OF ESA GENERAL PURPOSE GROUND STATIONS

Kourou (Diane)

Maspalomas

Malindi Transportable

Antenna Diameter (m)
Downlink Frequencies 220C- 2300
2200-2200 2200-2300
MHz) 8400-8500
Downlink Polarization any
Telemetry Modulation PCM(NRZY/PSK/PM PCM{NRZ)/PSK/PM
PCM(SPLYPSK/PM zgg;z)’,’:ws“‘ PM PCM(SPLYPSI/PM

PCM(SPLYPM PCMSPLYPM PCM(SPLYPM

BPSK, QPSK BPSK, QPSK
Telemetry Dacoding Convol.Decoding

cos2 pla o5 Convol.Decoding
Telemetry Processor Mic it l Mk i Mk il Mkl
Uplink Frequency 2025-2120
Uplink Polarization RHC/LHC
Telecommand Modula- PCM(NRZ)/PSK/PM
tion PCM(SPLY/PSK-AM/PM
Telecommand Enco-
Mi
dar/Controller kA
Ranging/Doppler .
Tracking MPTS Tone Ranging
Communications Node 18830 ECOM25 DYNATEK X.25
Function/Project Has been used for
LEOP, Ulysses 84/05 LEOP, planned for EURECA and is used LEOP LEOP. Back-up
MM 1990 for ERS1

STUDY ON ENHANCEMENT OF INTERNATIONAL INTEROPERABILITY
Performed by RS| and Softiab under ESA/JESOC Contract No 10459/93/D/CS
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ﬁgﬁ SPACE OPERATIONS GROUND SEGMENT SYSTEM STUDIES AND CONSULTANCY

TABLE 4.3: CHARACTERISTICS OF ESA MISSION DEDICATED GROUND STATIONS 1

Odenwald-1 Odenwald-2 | Odenwald-3 | Odenwald-4 | Villafranca- Villafranca- | Villafranca-
(DATTS) 1 2 3
Antenna
Diameter 15 135 10 15 12
(m)
Downilink
1670-1700 2200-2200
Frequen- 1670-1700 2200-2300 22422250 2242.2250 2218-2250 2200-2300 4188-4201
cies (MHz)
Downlink
Polarization linear any linear RHCAHC any LHC
Telemetry PCM(NRZYPSK/
Moduston | PoMNRzZyPM | POMERIPSK PM
PCM(SPLYPM PCM(SPLY/PSK/ PCM(SPLYPSK/ PCM(SPLYPSK/
PCMISPLY PW(S:LM)/PSK/ PM PCM(SPLYPM PM PM
PSK/PM PCM(SPLYPM
PCM(SPLYPM BPSK. QPSK
Telometry CDS2 (for Clus- . Convolutional
Decoding not available tor) not available (special to IUE) CDSs2 not available
Telemetry Mi |l plus some Mk Il plus some Frame synchro-
Processor Meleosat spe- Post Mk it Mateosat spe- Mk It nizer and com- Mic it Mic Il
cials cials puter interface
Uplink Fre- 2068, 2101.5, 2025-2120 2008-2107 2098-2110 149 2025-2120 64156427
quency 2106
Uplink Po-
larization linear RHCAHC linear RHC/LHC RHC
Telecom- PCM(SPLYPSK- PCM(NRZ)/PSK/
mand Mod- AMFM PCM(NRZ)Y/PSK/ PCM(NRZ)/PSK/FM PCM(SPLVFSK- PM PCM(SPLYPSK-
ulation PCM(SPL)/PSK- PM PCM(NRZV/PSK/AM AMWPM PCM(SPLYPSK- AMFM/PM
AM/PM AMPM
Telecom-
mand
Encod- MK I IUE special Mt @) and MK 1t and Mk |
or/Con-
troller
Rang-
ing/Doppler Meteosat specific MPTS Spread Spectrum not available MPTS Tone Ranging
Tracking
Communi- £
cations T. DPS 25 COMMET, DPS 25 not available DPS 25
DPS 25
Node
Func- ISO
tion/Project Meteosat Cluster Meteosat Meteosat IVE aiso planned for MARECS-B
Integral in 2000,
plus back-up

STUDY ON ENHANCEMENT OF INTERNATIONAL INTEROPERABILITY
Performed by RSI and Softlab under ESA/ESOC Contract No 10459/93/D/CS
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SPACE OPERATIONS GROUND SEGMENT SYSTEM STUDIES AND CONSULTANCY

TABLE 4.4: CHARACTERISTICS OF ESA MISSION DEDICATED GROUND STATIONS 2

Redu (TMS-1) Redu (RG-1) Redu Cluster

Frequencies 2200-2300 10054-11700 10050-11800 10054-11700 4188-4201 2200-2300
8050-8500
(MHz2)
Downlink any (S-band) "
Polarization RHG/LHC (X-band) linear the any
Telemetry PCM(SPLYPSK/PM PCM(NRZ)/PSK/PM
Modulation (only for ERS-1 sub- P CM((:gf))//:sSKK/,::AA PCM(SPLYPSK/PM PCM(SPLY/PSK/PM
carrier and bit rate) PCM(SPLYPM

Telemetry .
D fing not available Ccos2
Talemetry M i Post Mk i
Processor
Uplink Fre- 2025-2120 not available 14000-14500 not available 2025-2120
quency
Uplink Polar- .
ization RHC/ALHC not available RHC RHC/ALHC
Telecom-
mand Modu- PCM(NRZ)/PSK/PM not available PCM(NRZ)/PSK/PM
lation
Telecom-
mand En- . Mi Il, post Mk il
coder/ Mk i not available o)
Controller
Rang-
ing/Doppler MPTS not available Tone Ranging not available MPTS
Tracking
Communica- .
tions Node DPS 25 ECOM &5 not available ECOM 25 DPS 25
Funo- ERS-1, ERS-2,
tiorvProject ENVISAT ECS MARECS CLUSTER

STUDY ON ENHANCEMENT OF INTERNATIONAL INTEROPERABILITY
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TABLE 4.6: OVERVIEW OF NASA SPACE DATA SYSTEM FACILITIES

I FACILITY

Ground Station Network

FUNCTIONS

- Telemetry Acquisition
- Telecommand Operations
- Tracking Operations

LOCATIONS
STDN: Merrit Island
Bermuda
Dakar
Wallops Wallops
Flight Poker Flat
Facility: White Sands
McMurdo
Transportable
Western Dryden Flight Research
Aeronaut. Centre
Test Ames Research Centre
Range: Crows Landing Fac.

Deep Goldstone
Space Madrid
Network: Canberra

Ground Communications
Infrastructure

- Two way data and voice connections between
ground stations and control centres

- General purpose communications Network of the

agency

NASCOM
PSCN

Operations Control Centres

- Mission planning

- Mission control and execution

- Mission products handling

- Man/machine interface to mission control team

GSFC
MSFC
JsC
JPL

others tbd.

Computer and Software
Systems

- Real-time and/or near real-time monitoring and
control

- Off-line computing tasks, e.g. mission analysis,

flight dynamics, s/c performance evaluation
- Data disposition/distribution
- Simulations
- Archiving of raw telemetry, auxiliary and
processed data

- Information Processing Division at
GSFC
- Signal Processing Centres for DSN

others tbd.

STUDY ON ENHANCEMENT OF INTERNATIONAL INTEROPERABILITY
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TABLE 4.7: MISSION ASSIGNMENT OF NASA SPACE AND GROUND NETWORK

Mission Type

Suborbital

Space Network
(SN)

Limited support

Ground Networks (GN)

Deep Space Net-
work

Satellite
Tracking and

Limited support

Wallops Flight
Facllity

Primary support
for balloons,
sounding rockets
and aircraft

Western Aero-
nautical Test

Data Network Range
l“

Primary support
for aircraft

Earth Orbital

Primary support
for low earth or-
biting s/c

Primary support
for highly ellipti-
cally orbiting s/c

Primary or emer-
gency support to
launches and
some low earth
orbiting s/c;
backup to SN

Limited support
to launches and
some earth orbit-
ing s/c

Shuttle

Primary support

Emergency back-
up

Support to
taunch, orbital
path, landing at
KSC and emer-
gency backup

Support to down-
range launch

Landing support
at Edwards Air-
force Base

Interplanetary

Primary support

Radio Science

Primary support

VLBI support

STUDY ON ENHANCEMENT OF INTERNATIONAL INTEROPERABILITY
Performed by RS! and Softlab under ESA/ESOC Contract No 10459/93/D/CS
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SPACE OPERATIONS GROUND SEGMENT SYSTEM STUDIES AND CONSULTANCY

TABLE 4.8: CHARACTERISTICS OF NASA DEEP SPACE NETWORK 1

9-m Station 34-m High Speed 11-m Subnetwork 26-m Subnetwork 34-m Standard
(now operational) Beam Waveguide {operational 11- (now operational) Subnetwork
Station 95) (will be closed in
(operational 3-95) 10-95, 1-98, 1-98)
Locations Goldstone Goldstone Gokdstone, Canberra, Madrid
Downtink
8025-8500 2200-2300
Frequencies 2200-2300 14000-15350 2200-2300 8400-8500
(MHz)
Downlink .
Polarization RHCAMHC/Linear RHCAHC RHC/LHC or linear RHCALHC
Telemetry X-Band: Carrier only
Modulation PMINRZY/PSK/FM K-Band: PM(N.RZ),PSKIFM PCMNRZY/PSK/PM
PM@I-9JPSK/FM QPSK/UQPSK/BPSK PM(Bi-gyPSK/FM PCM(BI-d)YPSK/PM
PMQRIGYPSK/FM NR2) PM{RIG)/PSK/FM
Telemetry
Decoding Goldstone: SPC 10
SPC 10 Canberra: SPC 40
Telemetry Madrid: SPC 60
Processor
Uplink Fre- 7145-7235
quancy 2025-2120 15250-15350 2025-2120 2025-2120
Uplink Polar- c
lzation RH c
Telecom-
mand Modu- PM(NRZ, Bi-¢) Not available PM(NRZ, Bi-¢)
lation
:1“:"'5' 'n_" Goldstone: SPC 10
e:w / SPC 10 Canbera: SPC 40
Controlier Madrid: SPC 60
Rang- Doppler: Coherent & .
ing/Doppler Doppler: Coherent & Non-Coherent . Non-Coherent Doppler: Coherent &
N e . Doppler: Coherent . Non-Coherent
Tracking Ranging: Side Tone Ranging Ranging: not available Ranging: Square {coh. Ranaing: 2-Way Coher-
Coherent & Non-Coherent 9ing: only) o 9; ay Coher
Sine {coh. & non-coh.) ont (square)
Communica-
tions Node
Func. Category A Mission: Category A VLBI Missi Category A & B Missi
tiorvProject egory S egory ons egory ssions

STUDY ON ENHANCEMENT OF INTERNATIONAL INTEROPERABILITY
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TABLE 4.9: CHARACTERISTICS OF NASA DEEP SPACE NETWORK 2

Locations

34-m High Effi-
ciency Subnet-
work

34-m Beam Wave-
guide-1 Stations
(operational 10-94

34-m Beam Wave-
guide-2 Station
(operational 6-96)

Golidstone, Canberra,
Madrid

& 11-96)

Goldstone, Canberra

34-m Beam Wave-
guide-3 Station
(operational 10-

96)

Goldstone

70-m Subnetwork
(now operational)

Downlink
Frequencies
(MHz)

2270-2300

2270-2300
8400-8500
31800-32000

8400-8500

Downiink
Polarization

RHCAHC

AHCAHC/LIn

Telemetry
Modulation

PCM(NRZ or Bi-¢)/PSK or BPSK or QPSK/PM

Telomaetry
Decoding

Goldstone: SPC 10

Telometry
Processor

Canberra: SPC 40
Madrid: SPC 60

Goldstone: SPC 10
Canberra: SPC 40

SPC 10

Goldstone: SPC 10
Canberra: SPC 40
Madrid: SPC 60

Uplink Fre-
quency

7145-7100

2025-2120 7145-7190

7145-7100

2110-2120

Uplink Polar-
ization

AHC/LHC

Telecom-
mand Modu-
fation

PM(NRZ, Bi-¢)

Telecom-
mand En-
coder/

Controller

Goldstone: SPC 10
Canberra: SPC 40
Madrid: SPC 60

Goldstone: SPC 10
Canberra: SPC 40

SPC 10

Goldstone: SPC 10
Canberra: SPC 40
Madrid: SPC 60

Rang-
ing/Doppler
Tracking

Doppler: Coherent & Non-Coherent
Ranging: 2-Way Coherent (Square)

Communica-
tions Node

Func-
tion/Project

Category A (with some limitations) & B Missions

Category B Missions

STUDY ON ENHANCEMENT OF INTERNATIONAL INTEROPERABILITY
Performed RSI and Softlab under ESA/ESOC Contract No 10459/93/D/CS
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[PB@H SPACE OPERATIONS GROUND SEGMENT SYSTEM STUDIES AND CONSULTANCY

TABLE 4.11: EVALUATION OF THE INTEROP SCENARIOS WITH RESPECT TO THE AGENCY’S
INFRASTRUCTURE

SERVICE REQUIREMENTS CON-

CERNING SPACE-GROUND LINK

EVALUATION

(1) MISSIONS SPONSORED BY ESA
1 ARIANE & OS b): Re (1): See remarks in Section 2.3
(1) Transmission of ESA platiorm TLM to NASA Re (2): see under (1)
ground network (Bermuda station)
(2) RNG of ESA wc
4 ATV 08 (o) Re (1): Space Station will follow ACS (see [1]). Thus ATV will be obliged
(1) T of ESA plath TLM 1o Space 10 adapt its systom, i.e. essentially using Packet Telemetry with
Station Alpha AOS frame.
i (2) Transmission of CMD from Space Station Aipha Re (2): UMlaWodbUbwhoO(SDSTdmnM
1o ESA platiorm Recommaendation {with COP 1); § 3
(3) Exchange of RNG data between ESA platform Re (3): Skin tracking should not pose any problems
and Space Station Alpha (possibly skin radar
ranging)
5 CLUSTER 0OS (b): For ESA platiorm sysiems: TLM reception, Re (b): The spacecratt is using the AOS frame with the semantic of the
CMD transmission and ANG through convantional telemetry. The packets are private, 1.e. there are
Goldstone and Canberra privately defined data in the frama. The forward link uses old
0OS (d): For ESA platform and ESAGNASA payload systems: data structures and services are not CCSDS compatible.
systems: as for OS (b) Network Data Interface Units (NDiUs) have been installed in the
OS (f): For a specific NASA high rate data payload: relevant DSN stations. They have the functions of an ESA station
routing of TLM from the instrument 1o the back-end, i.e. input Is bits and output is X25 communication
platform data system and then ransmission to frames. DSN could have managed the frames but is not
Goldstone and Canberra. compatible with the ESA ground communication i~ :~'ace.
Re (d): NASA payioad is routed through the ESA platiorm, therelore
situation as for (b).
Re {f): Asfor {b)
General remark: CLUSTER Is a typical bad example where the
requirements are those assumed for CCSDS work, most CCSDS products
were available in time but the project has instalied a mission specific
solution nevertheless.
-] COBRAS/ OS (b): See ROSETTA
SAMBA As OS(b) tor ROSETTA
7 COLUMBUS OS (a), (b) and (c): Re {1): Application of mission specific protocols and services for which
PROGRAMME (1) Transmission of ESA platiorm (APM) and payioad CCSDS has not creatad any recommendations yet
TLM to Space Station Alpha platiorm data Re (2): Same remark as for (1)
handling system Re (3): Samae remark as for (1)
(2) CMD transmission from Space Station Alpha
platform data handiing system 1o ESA platform See also remarks in Section 2.4,
(APM) and payiced
(3) Voice communication between ESA platiorm
(APM) and Space Station Alpha platiorm data
handling system
8 CTV (will not OS (c): Ra (1) through {3): As for ATV
be considered (1) Transmission of ESA platiorm TLM to Space Re (4): It is possible that [24] would be applied.
any more, be- Station Alpha
cause the pro- (2) Transmission of TLM from Space Station Alpha to During the recent Manned Spaceflight Programme redefinitions this
ject has been ESA platform mission has been cancelled for the time being.
cancelled dur- (3) Exchange of RNG data between ESA platiorm
ing the course and Space Station Alpha (possibly skin radar
ot this study) ranging)
(4) Exchange of voice information between ESA
platiorm and Space Station Alpha
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SERVICE REQUIREMENTS CON-

CERNING SPACE-GROUND LINK EVALUATION
10 ENVISAT OS (a): Re (1): S-band housekeeping systems will produce TDM telemetry. The
(1) Transmission of ESA platiorm TLM to NASA interlace with the NASA ground stations will be via NDIUs (as for
stations (Wallops, Poker Flat) Cluster) (info Palle Soerensen, ESOC)
(2) CMD transmission from NASA stations (Wallops, Re (2): Is using the old ESA PCM telecommand system; interiace via
Poker Flat) to ESA platiorm ? NDiUs. (info Palie Soerensen, ESOC)
(3) RNG of ESA s/c from NASA stations (Wallops, Re (3): It is not clear whether ranging wiu be required from these NASA
Poker Flat) stations; if yes. compatible ranging systems of the type quoted
OS (e): under footnote @ are assumed.
(4) Transmission of ESA payioad data to NASA or Re {4): Payload data (both realtime and playback) will be ransmitied via
NOAA stations (e.g. Fairbanks) X-band direct fo the ground and Ka-band via DRS. Thase data will
be CCSDS formatted using the AOS VCDUs. This interface should
POS@ No probiems as concems NASA stations, because they will
be modified ding to CCSDS R t the situstion
Is different for NOAA stations as NOAA does not intend 1o use
CCSDS for their spacecrait; consequently aiso the stations will not
be modified, mission spacific solutions will be required.
1 ERS 1/2 OS (a): The platiorm of both spacecratt is devived from the SPOT platiorm, which
(1) Transmission of ESA platiorm TLM to NASA has an old telemetry system (modified PCM time division multiplexing);
stations (Wallops, Poker Flat) thus the harmonisation of the interfaces between the spacecraft and the
(2) CMOD transmission from NASA stations (Wallops, NASA/NOAA stations has 1o be provided through mission specific
Poker Flat) to ESA platiorm solutions. This holds true for both, the housekeeping link through S-band
(3) ANG of ESA s/c rom NASA stations (Wallops. and the payload link through X-band.
Poker Flat)
OS (e):
(4) Transmission of ESA payload data to NASA or
NOAA stations (e.g. Fairbanks)
12 EURECA MIS- OS (a): See remarks in Section 2.5
SIONS - Transmission of ESA platiorm TLM 1o Shuttie data
handling system (via the Payload Interrogator link)
- CMD transmission from Shuttie data handling
system o ESA platiorm (via the Payload Interrogator
Link)
14 HUBBLE Ongoing mission, therefore not considered for the
time being. Later on a description of the ESA-NASA
interfaces may be added for comparison reasons.
15 HUYGENS OS (a) For reasons of power consumption HUYGENS will not transmit any
(1) Transmission of Huygens platform and payload telemetry (and not receive any telecommand) directly 1o (from) the ground.
TLM to Cassini and to DSN It will always communication via the CASSINI information handling system.
(2) Transmission of Huygens CMD from DSN stations This concept is also applied during the descent phase, when HUYGENS
to Cassini and to Huygens platform and payload telemetry is received and stored by CASSINI until it is transmitted to DSN
according to schedule.
Re (1) and (2): this concerns again the interface between the payload
(HUYGENS) and the platform (CASSINI), A mission
specific solution will be iImplemented. CCSDS has not
worked out recommendations in this field (see also
Section 2.6)
16 INTEGRAL OS (@) Re (1) and (2): DSN stations and thair Signal Processing Centras will
(1) Transmission of ESA platiorm and payload TLM become CCSDS compatible within the next years (see (3], page 41 and
to DSN stations (probably Goldstone and others); it is expected that INTEGRAL will use the compatible ESA
Canberra) standards (see [32) through [35]). All these ESA standards are CCSDS
{2) CMD transmission from DSN stations to ESA compatibie. thus interoperability should be available.
platiorm and payload Re (3): The ESA Muiti Purpose Ranging System is compatible with DSN.
(3) RNG of ESA s/c from DSN stations.

17 INTER- OS (a) and (b): See ROSETTA
MARSNET As OS(b) for ROSETTA

18 SO oS (b): See AOSETTA

As OS(b) for ROSETTA (Goldstone support onty)

20 METEOSAT QOS (c): The MSG Project Manager, Mr. Dieterle, confirmed that MSG will be
SECOND (1) Transmission of ESA/EUMETSAT platform and compatible with current ESA standards on both the S-band and the L-band
GENERATION payload TLM to NOAA stations link. This is compatibie with the EUMETSAT policy (info R. Wolf) that all

(2) CMD transmission from NOAA stations to new s/c follow CCSDS/ESA telemetry and telecommand standards. On the

ESA/EUMETSAT platiorm and payload other side it is still open what NOAA will do. The NOAA-K,-P.-Q satellites -

(3) RNG of ESAJEUMETSAT s/c from NUAA stations this is the present situation - will not use CCSDS (info D. Wilson, GSFC). it
becomes also more and more likely that Landsat-7 may not use CCSDS
(enquiry still running). On this background and because NOAA-O.-P.-Q are
intended to be used in cooperation with the EUMETSAT Polar System
(EPS) satellites the design of the MSG data handling systom may again
come under scrutiny.
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SERVICE REQUIREMENTS CON-
CERNING SPACE-GROUND LINK

EVALUATION

21 METEQSAT OS (c): NOAA has purchased and installed ESA ground stations which are
(1) Transmission of ESA platiorm and payload ™M compatible with the METEOSAT system: this system originates trom the
1o NOAA ground station early 70th and thus has nothing 1o do with CCSDS.
(2) CMD transmission from NOAA ground station to
ESA platiorm and payload
(3) ANG of ESA wc from NOAA station.
2 METOP OS {(a): Re (a): The satellite system is being developed under the responsibility of
As OS (a) for ERS 1/2 ESA for EUMETSAT as the EUMETSAT Polar System (EPS). It will
OS (e): be operated in cooperation with NOAA-O,-P.Q (EPS will provide
As OS (e) for ERS 1/2 three moming satellites and NOAA three afterncon satellites).
os (f): Information from the ESA project (Me.Lokas from the METOP
Communication of NOAA payload with project group) confirms that the satellite will follow ESA standards
ESA/EUMETSAT platform both on the S-band and the X-band links. The relevant NASA
stations for the S-band link (Wallops, Poker Flat) will be equipped
with CCSDS compatible facilities.
Re (@): Itis not clear what wili be the status of the X-band recaiving NOAA
stations because the corresponding NOAA satellites will not be
CCSDS compatibie (info D.Wilson, GSFC). The ESA project data
systems Engineer (Mr. Lokas) said, that discussions with NOAA
are going on. METOP Is at the beginning of Phase B, so changes
are still possible. Even that the project revents its position and uses
non-CCSDS solutions in orde: to be compatible with NOAA-O,-P.-
Q. A hilarious situation ! In this situation it was also not clear yet,
whether they would be using conventional frames or AOS VCDUs.
Probably the latter, at ieast on the payload link.
Re {): CCSOS recommendations do not exist. There will be a project
spedific solution.
<3 MORO OS (a) and (b): See ROSETTA
As OS({b) for ROSETTA
24 ROSETTA oS () Re (1) and (2): DSN stations and their Signal Processing Centres will
(1) Trensmission of ESA platiorm and ESASNASA become CCSDS compatible within the next years (see {3], page 41 and
payload TLM to DSN stations (probably Gold- others); it is expected that ROSETTA will adapt the compatible ESA
stone and Canberra) standards which are all CCSDS compatible; thus compatibility will exist.
(2) CMD transmission from DSN stations to ESA Re (3): The ESA Multi Purpose Ranging System transponder is compatible
platiorm and ESASNASA payload with DSN.
(3) RNG of ESA s/c from DSN stations.
7 SOHO OS (a): Re (1) and (2): alt SOHO data will be processed by PACOR Il at GSFC,
(1) Transmission of ESA platiorm and ESA&GNASA which is CCSDS compatible.
payload TLM to DSN 26 m stations Re (3); the ESA Multi Pwpose Ranging System is compatible with DSN.
(2) CMD transmission from DSN 26 m stations to Re (4); CCSDS did not develop a relevant protocol recommendation (see
ESA platform and ESASNASA payload remarks in Section 2.8); a mission spaecific solution has been
(3) RNG of ESA wc from DSN stations. implemented.
OS (b):
(4) Communication of NASA payload with ESA
platiorm data handling system
28 SPACELAB OS {(a) and (b): Will not be considered further because of "historical facts®.
MISSIONS (1) Transmission of ESA platform and payload TLM
to Shuttie data handiing system
(2) CMD transmission from Shuttle data handling
system 1o ESA platform and payload
30 STEP oS (a): Re (1). (2). (3): as for ROSETTA.
(1) Transmission of ESA platform and ESA&NASA Re (4): See remarks under SOHO; surely the ESA Packet Utilisation
payload TLM to DSN stations (probabty Gold- Standard will be applied.
stone and Canberra)
(2) CMD transmission from DSN stations to ESA
platiorm and ESASNASA payload
(3) RNG of ESA s/c from DSN stations.
OS b):
(4) Communication of NASA payload with ESA
platiorm data handling system
31 ULYSSES Ongoing mission, therefore not considered for the
time being. Later on a description of the ESA-NASA
interfaces may be added for comparison reasons.
(2) MISSIONS SPONSORED BY NASA
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NAME

SERVICE REQUIREMENTS CON-
CERNING SPACE-GROUND LINK

EVALUATION

30 EOS OS (d): Re (1): This mission will follow CCSDS Recommendations (see [1], page
(1) Transmission of NASA payload TLM to the ESA 20), probably using AQS frames; thus, in principie no major
ground network (Kiruna, Maspalomas, Fucino and incompatibilities should exist with ESA and other European
others) stations which may receive payload telemetry, provided these
OS (e) and (g): stations are modified according to current ESA standards (see
(2) Transmission of ESA payload TLM to NASA page 18 and following). As these stations are likely 10 receive also
platiorm data handling system ENWISAT data, they will certainly be upgraded according ©©
Cs {f): CCSDS.
(3) Transmission of ESA CMD from NASA platiorm Re (2) and (3): Application of mission spaecific protocols and services for
data handling system 1o ESA payload which CCSDS has not created any recommaendations yet.
41 FAST oS (): Re (1) and (2): Application of mission specific protocols and services for
{1) Transmission of CMD from NASA platiorm data which CCSDS has not created any recommendations yot.
handling system to ESA payload
OS (c):
{2) Transmission of ESA payload TLM to NASA
platform data handling system
47 LANDSAT 7 OS (c): In (1]. page 01 itis indirectly quoted that Landsat-7 will be CCSDS
Transmission of NASA payload TLM to ESA ground compatible. However, there is an oral information from Wamer Miller,
network (stations such as Kiruna, Maspaiomas, GSFC: he told the study author that an originally planned new instrument
Fucino) (the High Resolution Multispectral Stereo Imager (HAMS!)) has been given
up and thus only the Enhanced Thematic Mapper will remain. in this case
there would be no reason to change the onboard data handling system
and therefore LANDSAT-7 will not become CCSDS compatible. This has to
be contirmed.
52 NOAA-K-L-M OS (b): The NOAA spacecratt will not be CCSDS compatible; they will continue 1o
As for Landsat OS (c) use a TDM system. See also remarks line 24
53 NOAA-O,-P,-Q os ) The NOAA spacacraft will not be CCSDS compatible; they will continue to
As for Landsat OS (¢) use a TDM system. See also remarks line 24
57 SPACE STA- OS () See evaluation under COLUMBUS Programme
TION - Transmission of ESA payload TLM to US Laboratory
data handling system
- CMD transmission from US Laboratory data
handling system to ESA payload.
58 SPACELAB 0OS (c): Wiil not be considerad further, because of *historical facts”.
- Transmission of ESA payload TLM to Spacelab data
handling system
- CMD transmission from Spacelab data handling
systom to ESA payload
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WORK OF TRANSFORMING THE ASSUMED
USER USER REQUIREMENTS INTO CCSDS
REQUREMENTS  w, RECOMMENDATIONS

\\)ﬁ 200K RECOMMENDA 7./04/
)

ABENCY 1

TYPE-I-TEST

VERIFICATION OF

o

SELECT),,
N LN
!

‘\ TYPE-II-TEST

L]

P

\ VALIDATION OF
CONFORMANCE OF % | IMPLEMENTATION
i | VS. USER
WITH BLUE BOOK \ - | REQUIREMENTS
RECOMMENDATIONS  \ 7

// <+ //

NON-CCSDS-
NON-CCSDS-

REGULATED \ o8 REGULATED
PARAMETERS CHOSEN \\\ ®

BY AGENCY 1

PARAMETERS CHOSEN
BY AGENCY 2

~

TYPE-I-TEST

-—

THE TRANSFORMATION CHARACTERISED

BY THIS ARROW ENCOMPASSES ACTUALLY
(T1)w1$Es 1‘;’%PASP:JSF0RMA110N OF THE RECOM-
VERIFICATION OF MENDATION INTO THE AGENCY
COMPATIBILITY STANDARD
BETWEEN TWO (2) THE TECHNICAL IMPLEMENTATION
DIFFERENT USING THIS STANDARD
IMPLEMENTATIONS
(E.G. OF TWO

DIFFERENT AGENCIES)

VALS-1

FIGURE 6.1: TEST METHODS OF PRODUCTS DERIVED FROM CCSDS
RECOMMENDATIONS
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