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WP 

1000 

MISSIONS, 

RSI 

INTEROP 

SCENARIOS, 
. 

DATABASE 

SOFTLAB 

I- 

OVERVIEW 
AND 

CLASSIFICATION 

(WP 

1100) 

(RS!) 

- 

agency 

minion. 

(ESA, 

NASA) 

J 

- 

Interop 

minion. 

I-INTEROP 

MISSION 

SCENARIOS 

(WP 

1200) 

(RSI 
. 

SOFTLAB) 

De.crlbe 

minion 

.cenerlo. 

from 

which 

the 

functlon.' 

requirement 
a 

wrt 

apece-ground 

and 

ground-ground 
link 

can 

be 

derived 
~ 

FUNCTIONAL 

REQUIREMENTS 

OF 

INTEROP 

MISSIONS 

(WP 

1300) 

(RSI 
. 

SOFTLAB) 

J 

- 

wrt 

apace-ground 
link 

- 

wrt 

ground-ground 
link 

'-ESTABLISHING 
OF 

,/ 

DATABASE 
(WP 

1400) 

(RS!) 

It 

- 

Identify 

.nd 

adapt 

aullable 

~ 

exlallng 

databu. 
(II 

any) 

- 

prepere 

and 

load 

data 

WP 

2000 

DEVELOPMENT 
OF 

GUIDELINES 
FOR 

SPACE-GROUND 
LINK 

RSI 

J 

WP 

3000 

DEVELOPMENT 
OF 

GUIDELINES 
FOR 

ROUND-GROUND 
LINK 

SOFTLAB 

CCSDS 

PRODUCTS 
(WP 

2100) 

Identify 

and 

eveluate 
all 

exlallng 

and 

planned 

CCSDS 
P1 

product. 

which 

may 

playa 

role 
In 

the 

performance 
of 

Interop 

minion.. 

AGENCY 

STANDARDS 
(WP 

2200) 

Identify 

and 

evaluate 
all 

nl.tlng 

and 

planned 

ESA 

and 

NASA 

atandarda 

which 

are 

re'ated 
to 

Interop 

mlnlona. 

INFRASTRUCTURE 
(WP 

2300) 

Identify 

and 

evaluate 
the 

nl.tlng 

and 

planned 

ESA 

and 

NASA 

Infre- 

.tructrue 

Involved 
In 

Intarop 

mlnlona 

] 

INCOMPATIBilITIES 
(WP 

2400) 

Identify 

Incompatlbllltl.. 

batwaan 

ESA 

and 

NASA 

wrt 

Interop 

mlnlona 

- 

owing 
to 

dlll.r.nt 

.tandarda 

(becauae 

.tandard 
la 

not 

CCSDS 

compatible 
or 

CCSDS 
hu 

not 

rul.d 

yet) 

- 

owing 
to 

Infrutructure 
(a 

till) 

dillerent 

from 

atandard 
GUIDELINES 
(WP 

2500) 

- 

concerning 

CCSOS 
P1 

work 

- 

concerning 
ESA 

.tandard. 

work 

- 

concerning 
ESA 

Infrutructure 

development 
work 

TECHNICAL 

SUPPORT 
(WP 

2600) 

Provide 

.upport 
to 

ESA'. 

CCSOS 
P1 

contribution. 

CCSDS 

PRODUCTS 
(WP 

3100) 

Identify 

and 

evaluate 
aN 

exlatlng 

and 

planned 

CCSDS 
P3 

product. 

which 

may 

playa 

role 
In 

the 

performance 
of 

Interop 

mlaalon.. 

AGENCY 

STANDARDS 
(WP 

3200) 

Identify 

and 

evaluate 
all 

exlatlng 

and 

planned 

ESA 

and 

NASA 

.tandarda 

which 

are 

related 
to 

Interop 

minion.. 

INFRASTRUCTURE 
(WP 

3300) 

Identify 

and 

evaluate 
the 

exl.tlng 

and 

planned 

ESA 

and 

NASA 

Infre. 

.tructru. 

Involved 
In 

Intarop 

minion. 

] 

INCOMPATIBILITIES 
(WP 

3400) 

Identify 

Incompatlbllltiu 

betwun 

ESA 

and 

NASA 

wrt 

Interop 

minion. 

- 

owing 
to 

dillerent 

.tandard. 

(becaun 

atandard 
la 

not 

CCSDS 

compatible 
or 

CCSDS 
hu 

not 

ruled 

y.t) 

- 

owing 
to 

Infraatructura 

(.tIIl) 

dillerent 

from 

.Iandard 
GUIDELINES 
(WP 

3500) 

- 

concerning 

CCSDS 
P3 

work 

- 

concerning 
ESA 

atandard. 

work 

- 

concerning 
Ea" 

Infrutructure 

development 
work 

TEChNICAL 

SUPPORT 
(WP 

3600) 

Provide 

.upport 
to 

ESA'a 

CCSDS 
P3 

contribution. 
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TASKS 
OF 

WP 

1000: 

MISSIONS, 

INTEROP 

SCENARIOS, 

DATABASE 

WP 

1100: 

OVERVIEW 
AND 

CLASSIFICATION 
OF 

MISSIONS 

. . . 

ESA 

Missions 
NASA 

Missions 
Extraction 
of 

Interop 

Missions 

WP 

1200: 

INTEROP 

MISSION 

SCENARIOS 

. 

Description 
of 

Interop 

Scenarios 

WP 

1300: 

FUNCTIONAL 

REQUIREMENTS 
OF 

INTEROP 

MISSIONS 

. . 

With 

respect 
to 

Space-Ground 
Link 

With 

respect 
to 

Ground-Ground 
Link 

WP 

1400: 

ESTABLISHING 
OF 

DATABASE 

. . 

Identify 
and 

adapt 

suitable 

existing 

Database 

Prepare 
and 

load 

Data STUDY 
ON 

ENHANCEMENT 
OF 

INTERNATIONAL 

INTEROPERABILITY 

Performed 
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No 
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ELEMENTS 
OF 

MISSION 

OPERATION 

SCENARIOS 

NASA 

SPA~CE 
NETWORK (TORSS) 

~,,~E'" ~ 

I 

NASA 

DATA 

CENTRE 
" 

11~II'mOI 
NASA 

CONTROL 

CENTRE 

legend: 
E 

. 

ESA 

N 

. 

NASA 

PI 

. 

Payload 

PI 

. 

Platform 

G 

. 

Ground 

Network 

S 

. 

Space 

Network 

C 

. 

Control 

Centre 

0 

. 

Data 

Centre 

\~ 
~ 

~ 
~NASA 
TDRSS 
GROUND TERMINAL 

1ft .. eft (II 

NASA GROUND NETWORK 

ESA 

DRS GROUND TERMINAL 

~ \ 

ESA 
GROUND NETWORK 

~ 
ESA 

DATA 

CENTRE 

NC-EC 

lom' 
I 

I 

I 

~ 
II 

~ 

ESA 

CONTROL 

CENTRE 

IIOIFIGI8BW 
GED 

STUDY 
ON 

ENHANCEMENT 
OF 

INTERNATIONAL 

INTEROPERABILITY 

Performed 

under 

ESAIESOC 

Contract 
No 

10459193/0/05 

- 

3 
- 
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SPACE 

OPERATIONS 

GROUND 

SEGMENT 

SYSTEM 

STUDIES 
AND 

CONSULTANCY 

ESA 

MISSIONS 

(Tables 
2.1 

and 

2.2 
in 

the 

Report) 
and 

NASA 

MISSIONS 

(Tables 
2.3 

and 

2.4) 

(WP 

1100) 

WITH 

THE 

FOllOWING 

COLUMNS: 

. 

NO 

. 

CATEGORY 

(Space 

Science 

Mission, 

Earth 

Observation 

Mission, 

Telecommunication 
Mission, 

Space 

Transportation 

Mission, 

unmanned 
and 

manned) 

. 

NAME 

. 

OBJECTIVES 
PAYLOAD/FUNCTIONS 

ORBIT 
SPACE-GROUND 
LINK 

TERMINALS/SYSTEMS 
(for 

platform, 
for 

payload) 

CONTROL 

CENTRES 
(for 

platform, 
for 

payload) 

SCIENCE 
OR 

DATA 

CENTRES 

OPERATION 

SCENARIOS; 

expressed 
in 

terms 

of 

links 

defined 
in 

the 

figure 

on 

page 
4; 

the 

links 

representing 

interop 

scenarios 
have 

been 

underlined 

STUDY 
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ENHANCEMENT 
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INTERNATIONAL 

INTEROPERABIUTY 

Performed 
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No 

10459I93/D/CS 

- 

4 

- 



/D)CCS?n 

SPACE 

OPERATIONS 

GROUND 

SEGMENT 

SYSTEM 

STUDIES 
AND 

CONSULTANCY 

""""""""""""""',"',',',',',','"",',',',',',',',',','" 

lIlJ~U::::::;:::::::::::::::::::::::::;:::::;::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::;;::;::::::::::::::::::::::;;::::::::::;:::;:::::::::::::::::::;::::::::::::::::::::::;;;;;;;;:::::::;;;::;::;;:;;::::;:::::::::;::::;:;;:;:;:::;:::;:;:::::::;:::::::::::::::::::::::::::::::::::::;::::::::::;::;;;::;;::;::;:::::::::::::::::;;::::::::::::::;:::::::::;::::;;;::::::::::::::;;::::::::::;;::::::;;;;;;:::;:;;;:::;:::::::::::;::::;;;:;:;;::::::;::::;:;;;:;::::::::::::;:;::::::::::::::;;::::::;:::::::::::::::;;;:;;:::::::::::::::::;:;;:::::::;::;::;::;::::;;;:;:::::::::::::::::::::::::::::::::::::::;:;:;:;:;:;:;:::::;:::::;:::::::::::;::::::::::::::::::::::::::::::::::::::::: 
INTEROP 

MISSION 

SCENARIOS 
(Table 

3.1 

of 

Report) 
(WP 

1200) 

CONTAINS 

INTEROP 

MISSION 

ONLY, 

WITH 

THE 

FOllOWING 

COLUMNS: 

. 

NO 

. 

NAME 
(of 

mission) 

SERVICE 

REQUIREMENTS 

CONCERNING 
THE 

SPACE-GROUND 
LINK 

(describes 

those 

links 

which 

connect 

"nodes" 

belonging 
to 

different 

agencies) 

. . 

SERVICE 

REQUIREMENTS 

CONCERNING 
THE 

GROUND-GROUND 
LINK 

(describes 

those 

links 

which 

connect 

"nodes" 

belonging 
to 

different 

agencies). 

STUDY 
ON 

ENHANCEMENT 
OF 

INTERNATIONAL 

INTEROPERABILITY 
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No 
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STANDARD 

OPERATION 

SCENARIOS 

(Chapter 
3 

of 

Report) 
(WP 

1200) 

FOR 

THE 

SPACE-GROUND 
LINK: 

(1) 

The 

EPf&PI-NG-EC 

Scenario 

(CLUSTER 
(b) 

and 

(d), 

COBRAS/SAMBA, 
ERS 

1/2 

(a), 

ENVISAT 
(a), 

HUYGENS 

(b), 

INTEGRAL, 

INTERMARSNET, 
ISO, 

METOP 
(a), 

MORO, 

ROSETTA) 

(2) 

The 

EPf&PI-NG-NC 

Scenario 

(ULYSSES, 

SOHO 

(a), 

STEP 

(option 

1), 

METEOSAT 
and 

METEOSAT 
SG 

when 

operated 
by 

NOAA 

(such 

as 

lease 

arrangements 
as 

currently 
{or 

one 

METEOSAT 

satellite)) 

(3) 

The 

EPI-NG-ND 

Scenario 
(ERS 

1/2 

(e), 

METOP 
(e), 

ENVISAT 
(e)) 

(4) 

The 

NPI-EG-ED 

Scenario 
(EOS 

(d), 

Landsat 
7 

(c) 

and 

NOAA-K, 
..., 

-Q 

(b)) 

(5) 

The 

ARIANE 

Scenario 

(6) 

The 

SPACE 

STATION 

Scenario 

(7) 

SPACELAB 
& 

EURECA 

Scenario 

(8) 

Payload-Platform 

Interface 

Scenario 
(ESA 

payload 
on 

NASA 

platform: 

HUBBLE, 
FAST 

(c), 

EOS 

(e), 

(g), 

and 

(f); 

also 

SPACE 

STATION 
and 

SPACELAB; 
NASA 

payload 
on 

ESA 

platform: 

CLUSTER 
(f), 

METOP 
(f), 

SOHO 

(b), 

STEP 

(b)) 

(9) 

Proximity 

Operations 

Scenario 
(ATV 

(c) 

and 

CTV 

(c)). 

FOR 

THE 

GROUND-GROUND 
LINK 

(1) 

The 

NG-EC 

Scenario 

(CLUSTER 
(b) 

and 

(d), 

COBRAS/SAMBA, 
ERS 

1/2 

(a), 

ENVISAT 
(a), 

HUYGENS 
(b), 

INTEGRAL, 

INTERMARSNET, 
ISO, 

METOP 
(a), 

MORO, 

ROSETTA) 

(2) 

The 

EG-NC 

Scenario 

(potential 

emergency 

operations 

situations) 

(3) 

The 

NC/D-EC/D 

Scenario 

(COLUMBUS 
(c) 

and 

SPACE 

STATION 
(c), 

EURECA 
(a), 

SOHO 

(c), 

SPACELAB 

Missions, 
EOS 

(f), 

FAST, 

ATV, 

CTV) 

STUDY 
ON 

ENHANCEMENT 
OF 

INTERNATIONAL 

INTEROPERABILITY 
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FUNCTIONAL 

REQUIREMENTS 
OF 

INTEROP 

MISSIONS 

(Chapter 
4 

of 

Report) 
(WP 

1300) 

FOR 

THE 

SPACE-GROUND 
LINK: 

. 

Contains 
the 

requirements 
of 

the 

standard 

interop 

scenarios 
in 

terms 
of 

the 

services 

currently 

discussed 

by 

CCSDS. 

. 

Defines 

these 

services 
for 

Conventional 

Telemetry 

(Table 

4.1 

of 

Report), 
for 

Telecommand 

(Table 

4.2) 

and 

for 

the 

AOS 

Space 

Link 

Subnet 

(Figure 

4.1). 

. 

Checks 

through 
the 
9 

standard 

operations 

scenarios 
and 

identifies 
the 

services 

required 

(which 

have 

been 

defined 

before) 
as 

follows: 

(1 
) 

The 

EPf&PI-NG-EC 

Scenario 

Return 

Link 

(Telemetry) 

Layer 
E: 

Space 

Mission 

Application 

Layer: 

With 

respect 
to 

the 

interface 

EPf&PI-NG 
the 

Layer 
E 

services 

will 

not 

play 

any 

role 

because 
it 

can 

be 

assumed 
that 

the 

various 

sources 

deliver 

their 

data 
in 

form 

of 

Source 

Packets 

and/or 

Privately 

Defined 

Data 

and/or 

Frame 

Secondary 

Headers 

and/or 

Operational 

Control 

Fields. 

The 

latter 

will 

be 

addressed 

again 

when 
the 

requirements 
for 

the 

forward 
link 

(telecommand) 
will 

be 

discussed. 

Layer 
D: 

Space 

Transfer 

Layer: 

The 

services 

T-D1 

and 

T-D4 

are 

essential. 
T-D1 

for 

constructing 

the 

Frame 

Data 

Fields, 
the 

First 

Header 

Pointer 
and 

the 

flags. 
T 

-D4 
is 

required 
for 

the 

STUDY 
ON 

ENHANCEMENT 
OF 

INTERNATIONAL 

INTEROPERABILITY 

Performed 

under 

ESAIESOC 

Contract 
No 

10459/93/D/CS 

- 

7 
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SPACE 

OPERATIONS 

GROUND 

SEGMENT 

SYSTEM 

STUDIES 
AND 

CONSULTANCY 

transmission 
of 

the 

Command 
Link 

Control 

Word. 

Because 
of 

the 

variety 
of 

different 

missions 

quoted 

under? 
it 
is 

assumed 
that 

the 

services 
T 

-D2 

and 
T 

-D3 

will 

be 

required 
as 

well. 

This 

will 

have 
to 

be 

investigated 

further 
in 

WP 

2000. 

Layer 
C: 

Virtual 

Channel 

Access 

Layer: 
All 

services 

T-C1 

through 

T-C3 

will 

be 

required 
as 
It 
is 

likely 

that 

several 

Virtual 

Channels 
will 

be 

needed 
for 

typical 

missions. 
Of 

course, 
T 

-C2 

and 
T 

-D3 

as 

well 
as 
T 

-C3 

and 
T 

-D4 

are 

mutually 

exclusive. 

Layer 
B: 

Channel 

Access 

Layer: 

Both 

services 
T 

-B1 

and 
T 

-B2 

will 

be 

required 

where 
the 

three 

options 
of 

coding 

have 
to 

be 

available. 

Layer 
A: 

Physical 

Access 

Layer: 

This 

service 

will 

be 

required. 

Summary: 
All 

services 

listed 
in 

Table 
4.1 

except 

T-E1 

through 

T-E3 

will 

be 

required. 

Forward 
Link 

(Telecommand) 

Layer 
B: 

Data 

Routing 

Layer: 

The 

services 

C-B1 

and 

C-B2 

are 

both 

essential. 
C-B1 

for 

segmenting 
the 

packets 
into 

Frame 

Data 

Units 
in 

case 

they 

do 

not 
fit 

into 

the 

Frame 

Data 

Fields 

and 

C-B2 

for 

encapsulating 
TC 

Frame 

Data 

Units 

into 

TC 

Transfer 

Frames 

and 

for 

implementing 

the 

Command 

Operation 

Procedure 
1 

(COP1). 
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ON 
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OF 
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(2) (3) (4) (5) 

Layer 
A: 

Channel 

Access 
and 

Physical 

Access 

Layer: 

Both 

the 

services 
C-A 
1 

and 

C-A2 

are 

essential. 
C-A 
1 

for 

encoding 
the 

TC 

Transfer 

Frames 

into 

TC 

Codeblocks 
and 

encapsulating 

these 

into 

Command 
Link 

Transmission 
Units 

and 

C-A2 

for 

operating 
the 

radio 

frequency 

path 
to 

the 

spacecraft. 

The 

EPf&PI-NG-NC 

Scenario 

The 

service 

requirements 

concerning 
the 

space-ground 
link 

for 

both 

the 

return 

and 

the 

forward 
link 

are 

the 

same 
as 

for 

scenario 
(1). 

The 

EPI-NG-ND 

Scenario 

There 
are 

requirements 
for 

the 

return 

link 

only, 

and 

these 

are 

the 

same 
as 

for 

the 

return 

link 
in 

scenario 
(1). 

The 

NPI-EG-ED 

Scenario 

There 
are 

requirements 
for 

the 

return 

link 

only, 

and 

these 

are 

the 

same 
as 

for 

the 

return 

link 
in 

scenario 
(1). 

The 

ARIANE 

Scenario 

For 
a 

CCSDS-compatible 
telemetry 
link 
In 

principle 
the 

return 

link 

services 

descrlb~d 
for 

scenario 
(1) 

are 

required. 

However, 
in 

the 

ARIANE 

scenario 
a 

specific 

spacecraft 
is 

addressed. 

Thus, 
it 

may 
be 

possible 
to 

drop 

the 

one 

or 

the 

other 

service 

component 
in 

the 

Space 

Transfer 

Layer 

and 

reduce 
the 

STUDY 
ON 
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OF 
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No 
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requirements 

there, 
for 

example, 
to 

T-D3 

(Virtual 

Channel 

Frame 

Secondary 

Header 

Service) 

only. 
It 
Is 

also 

conceivable 
that 

transmission 
on 

one 

virtual 

channel 

only 

takes 

place 

which 

would 

somewhat 

effect 

the 

service 

T-C1. 

(6) 

The 

Space 

Station 

Scenario 

Three 

sub-scenarios 
are 

mentioned 
have 

been 

defined: 

the 

communication 
between 

COF 

and 

ISSA 

data 

handling 

systems 

the 

communication 
between 
the 

European 

payload 
and 

the 

NASA 

Lab 

data 

handling 

system 

the 

communication 
between 
the 

NASA 

payload 
in 

the 

COF 

with 

the 

COF 

data 

handling 

system 

All 

three 

scenarios 

address 

on-board 

links. 

Because 
of 

voice 

and 

video 

requirements 

involved 
the 

AOS 

services 
are 

assumed, 

except 
for 

telecommanding. 

Return 

Link 

(Telemetry): 
The 

COF 

and 

ISSA 

data 

handling 

systems 

deliver 

CCSDS 

packets. 
The 

European 

payload 
in 

the 

US 

Lab 

and 

the 

US 

payload 
in 

the 

COF 

deliver 

CCSDS 

packets. 
All 

require 
the 

AOS 

Multiplexing 

service 
for 

further 

handling. 

Forward 
Link 

(Telecommand): 
Use 

of 

the 

"conventional" 

telecommand 

service 
as 

described 
for 

scenario 
(1) 
is 

required. 
It 

remains 
to 

be 

seen 

whether 

NASA 

will 

support 
any 

other 

than 

COP1, 

e.g. 

an 

AOS 

Grade 
1 

service 

based 
on 

ARC 

procedures. 

Voice: 

The 

"European 

payloadll 

delivers 
and 

receives 

octets 
or 

groups 
of 

octets 

using 

the 

AOS 

Insert 

Service 
or 

the 

Virtual 

Channel 

Access 

Service, 

depending 
on 

the 

particular 

application. 
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(7) (8) 

Video: 

The 

"European 

payload" 

delivers 
and 

receives 

Fixed 

Length 

Data 

Units 

using 

the 

AOSD 

Virtual 

Channel 

Access 

Service 
or 

the 

Bltstream 

Service 

depending 
on 

the 

particular 

application. 

Spacelab 
& 

Eureca 

Scenario 

The 

service 

requirements 
are 

the 

same 
as 

for 

the 

Space 

Station 

Scenario 

except 

that 

the 

platform 

handling 
the 

data 

services 

will 

be 

the 

Shuttle 

Instead 
of 

the 

core 

space 

station. 
It 
Is 

not 

expected, 

however, 
that 

anything 

will 

be 

changed 
In 

favour 
of 

CCSDS 

Recommendations 
at 

the 

Shuttle 

data 

handling 

system. Payload-Platform 

Interlace 

Scenario 

The 

difference 

between 
the 

Space 

Station, 

Spacelab 
& 

Eureca 

scenarios 
and 

the 

scenario 
for 

other 

missions 

shows 

that 

the 

latter 

do 

not 

need 

voice 

and 

video 

links. 

For 

telemetry 
and 

telecommand 
the 

same 

services 
as 

identified 
for 

scenarios 
(1) 

will 

be 

required. 
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(9) 

Proximity 

Operations 

Scenario 

For 

this 

scenario 
the 

services 
of 

a 

space-ground 
link 

as 

an 

analogon 
to 

the 

necessary 

space-space 

link 

have 
to 

be 

provided. 

Telemetry 
Link: 

The 

services 

described 

under? 
are 

required. 
The 

conventional 

telemetry 
and 

the 

AOS 

services 
are 

essentially 

differing 
In 

the 

type 

of 

frame 

they 

are 

using. 
In 

view 

of 

voice 

and 

video 

transmissions 
It 
is 

likely 

that 

AOS 

services 

will 

be 

needed. 
Not 

all 

services 
of 

the 

Space 

Transfer 

layer 
or 

corresponding 
AOS 

services 

may 
be 

required. 

Telecommand 
Link: 

Use 

of 

the 

"conventional" 

telecommand 

service 
as 

described 
in 

Section? 
is 

required. 
It 

remains 
to 

be 

seen 

whether 

NASA 

will 

support 
any 

other 

than 

COP1, 

e.g. 

an 

AOS 

Grade 
1 

service 

based 
on 

ARQ 

procedures. 

Voice: 

The 

two 

way 

voice 

transmission 
takes 

place 

via 

isochronously 

released 

Octets 

exchanged 

by 

means 
of 

the 

AOS 

insert 

service 
or 

the 

Virtual 

Channel 

Access 

Service, 

depending 
on 

the 

particular 

application. 

Video: 

The 

two 

way 

video 

transmission 
takes 

place 

via 

Fixed 

length 

Data 

Units 

using 

the 

AOS 

Virtual 

Channel 

Access 

Service 
or 

the 

Bitstream 

Service 

depending 
on 

the 

particular 

application. 
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TASKS 
OF 

WP 

2000: 

DEVELOPMENT 
OF 

GUIDELINES 
FOR 

THE 

SPACE-GROUND 
LINK 

WP 

2100: 

OVERVIEW 
AND 

CLASSIFICATION 
OF 

MISSIONS 

. 

Identification 
and 

evaluation 
of 

all 

existing 

and 

planned 

CCSDS 
P1 

products 

which 

may 

playa 

role 
In 

interop 

missions 

WP 

2200: 

AGENCY 

STANDARDS 

(RELATED 
TO 

INTEROP 

MISSIONS) 

. . 

ESA NASA 

WP 

2300: 

AGENCY 

INFRASTRUCTURE 

(RELATED 
TO 

INTEROP 

MISSIONS) 

. . . 

ESA 

NASA/GSFC NASA/JPL 
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TASKS 
OF 

WP 

2000: 

DEVELOPMENT 
OF 

GUIDELINES 
FOR 

THE 

SPACE-GROUND 
LINK 

(cont.) 

WP 

2400: 

COMPATIBILITIES 
(RELATED 
TO 

INTEROP 

MISSIONS) 

. . . . 

Forward 
link 

Return 
link 

Ranging Other 

interfaces 

WP 

2500: 

GUIDELINES 
. . . . 

Concerning 

CCSDS 

activities 

Concerning 

ESA's 

standards 

activities 

Concerning 
the 

evolution 
of 

ESA 

infrastructure 

Other 

guidelines 
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(1 
) 

WP 

2100: 

CCSDS 

PRODUCTS 

RELATED 
TO 

INTEROP 

MISSIONS 

LINK 

BETWEEN 
AN 

ESA 

PLATFORM 
& 

PAYLOAD 
AND 
A 

NASA 

GROUND 

STATION 
OR 

FOR 

THE 

REVERSE 

LINK 
. . . 

Link 

between 

ESA 

platform 
& 

payload 
and 

NASA 

ground 

network 

Link 

between 

ESA 

payload 
and 

NASA 

ground 

network 

Link 

between 

NASA 

payload 

and 

ESA 

ground 

network 

RETURN 

LINK 

. . . . . . 

Recommendations 
on 

RF 
& 

modulation 

Recommendation 
on 

telemetry 

channel 

coding 

Recommendation 
on 

(conventional) 

packet 

telemetry 

Planned 

recommendation 
on 

(conventional) 

packet 

telemetry 

services 

Recommendation 
on 

advanced 

orbiting 

systems 

Recommendation 
on 

time 

code 

services 

FORWARD 
LINK 

. . . 

Recommendation 
on 

RF 
& 

modulation 

Telecommand 

recommendation, 
parts 
1, 
2, 

2.1 

and 
3 

Recommendation 
on 

Advanced 

Orbiting 

Systems, 
but 

ARC 

Drocedure 
not 

worked 
out 

STUDY 
ON 
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OF 

INTERNATIONAL 

INTEROPERABlllTV 
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No 
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(5) (6) 

SPACE 

OPERATIONS 

GROUND 

SEGMENT 

SYSTEM 

STUDIES 
AND 

CONSULTANCY 

(2) 

WP 

2100: 

CCSDS 

PRODUCTS 

RELATED 
TO 

INTEROP 

M!SSIONS 

(cant.) 

THE 

ARIANE 

SCENARIO 

. 

PCM-like 

synchronous 

clocking 
out 

of 

telemetry 

through 

frame 

secondary 

header 

service 

(3) 

THE 

SPACE 

STATION 

SCENARIO 

. . . 

Return 
link 

through 

multiplexing 

service 
of 

AOS 

a 

load- 

latform 

interface 
is 

still 

.'oca' 

matter" 

Forward 
link 

through 

telecommand 

recommendations 

Voice 

and 

video 

through 

recommendation 
on 

audio, 

video 

and 

still-image 

communication 
services 

(4) 

THE 

SPACELAB 
& 

EURECA 

SCENARIO 

. 

Not 

considered 
for 

historical 

reasons 

THE 

PAYLOAD-PLATFORM 

INTERFACE 

SCENARIO 

. . 

As 

for 

space 

station 

scenario 

Application 

protocol 

definina 

~between 
payl~ 

and 

on~ata 
handJjna 

system 
is 

not 

ava~ 

THE 

PROXIMITY 

OPERATIONS 

SCENARIO 

. 

No 

recommendations 
available STUDY 

ON 

ENHANCEMENT 
OF 

INTERNATIONAL 

INTEROPERABILITY 

Performed 

under 

ESAIESOC 

Contract 
No 

10459/93/D/CS 

- 
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WP 

2200: 

AGENCY 

STANDARDS 

RELATED 
TO 

INTEROP 

MISSIONS 

(1 
) 

LINK 

BETWEEN 
AN 

ESA 

PLATFORM 
& 

PAYLOAD 
AND 
A 

NASA 

GROUND 

STATION 
OR 

FOR 

THE 

REVERSE 

LINK 
. 

ESA: 

RF 
& 

Modulation 

Standard 
fully 

compatible 
with 

CCSDS 

Telemetry 

Channel 

Coding 

Standard 
fully 

compatible 

Packet 

Telemetry 

Standard 
fully 

compatible 

(except 

space 

mission 

application 
layer 

service) 

AOS; 

ESA 
is 

preparing 

standard, 

essentially 

copied 

from 

CCSDS 

Packet 

Utilisation 

Standard 
is 

not 

(yet) 

CCSDS 

regulated 

Telecommand 

Standard 
is 

fully 

compatible 

(except 

minor 

differences 
on 

"service 

cycle 

completion") 

. 

NASA: 

NASA 

standards 

have 

not 

been 

available 
to 

the 

study 

author 

JPL 

seems 
to 

adopted 

CCSDS 

Recommendations 
by 

"title-page 

exchange" 

In 

this 

situation 
it 
is 

proposed 
to 

consider 

NASA 

infrastructure 

directly 

(see 

below) 

(2) 

THE 

ARIANE 

SCENARIO 

. . 

ESA: NASA: 

Packet 

Telemetry 

Standard 

see 

remarks 

under 
(1) 

STUDY 
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AND 

CONSULTANCY 

WP 

2200: 

AGENCY 

STANDARDS 

RELATED 
TO 

INTEROP 

MISSIONS 

(cant.) 

(3) 

THE 

SPACE 

STATION 

SCENARIO 

. 

ESA: 

develops 

AOS-compatible 
standard 

possibly 
also 

voice, 

video 

and 

still 

image 

standard 

incompatibilities 
due 
to 

missing 

standards 
not 

expected 

. 

NASA: 

see 

remarks 

under 
(1) 

THE 

SPACELAB 
& 

EURECA 

SCENARIO 
(not 

further 

treated 

for 

historical 

reasons) 

THE 

PAYLOAD-PLATFORM 

INTERFACE 

SCENARIO 

. . 

No 

standards 

available 

ESA 

has 

developed 

hardware 

which 

defines 
de 

facto 

the 

application 

protocol 

interface 

(not 
a 

standard) 

THE 

PROXIMITY 

OPERATIONS 

SCENARIO 

. . 

No 

specific 

standards 

available 

however, 

space-ground 
link 

standards 

could 
be 

used 

STUDY 
ON 
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OF 
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WP 

2300: 

AGENCY 

SPACE 

DATA 

INFRASTRUCTURE 

RELATED 
TO 

INTEROP 

MISSIONS 

This 

WP 

evaluates 
the 

ESA 

and 

NASA 

infrastructure 
with 

respect 
to 

the 

interop 

missions. 

(1 
) (2) 

ESA 
. . . . . 

Table 

4.1: 

Overview 
of 

ESA 

Space 

Data 

Infrastructure 

Figure 

4.1: 

ESA 

General 

Purpose 

Ground 

Station 

Block 

Diagram 

Table 

4.2: 

Characteristics 
of 

ESA 

General 

Purpose 

Ground 

Stations 

Tables 
4.3 

and 

4.4: 

Characteristics 
of 

ESA 

Mission 

dedicated 

Ground 

Stations 
1 

and 
2 

"Post 

Mark 
111" 

systems: 

an 

old 

technology 
frame 

processor 

exist 

and 

has 

been 

used 

for 

EURECA 
(can 

also 

do 

packet 

extraction) 

current 

implementation 
is 

for 

CLUSTER 
and 

supports 
frame 

processing 
and 

(later) 

packet 

extraction 

(according 

to 

Packet 

Telemetry 

Standard) 

two 

new 

technology 
frame 

processors 
are 

planned, 
the 

TMP 

(Telemetry 

Processor) 
for 

mission 

dedicated 

stations 
(up 

to 

300 

Kbps) 

and 

the 

RPHS 

(Return 

Link 

Protocol 

Handling 

System) 
for 

LEOP 

stations 
(up 

to 

4 

Mbps) AOS 

frame 

processor 
will 

also 

be 

available 

telecommand 

systems 

(still 

on 

Mark 
II 

standard) 
will 

eventually 
be 

upgraded 
to 

new 

ESA 

standard 

CDS2, 
the 

decoding 

system 

will 

support 

CCSDS 
and 

more 

(currently 

planned 

speed 
4 

Mbps) 

NASA 
. . . 

Table 

4.6: 

Overview 
of 

NASA 

Space 

Data 

System 

Facilities 

Table 

4.7: 

Mission 

Assignment 
of 

NASA 

Space 

and 

Ground 

Network 

Figure 

4.2: 

Hierarchy 
of 

NASA 

Space 

and 

Ground 

Networks 
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SPACE 

OPERATIONS 

GROUND 

SEGMENT 

SYSTEM 

STUDIES 
AND 

CONSULTANCY 

WP 

2300: 

AGENCY 

SPACE 

DATA 

INFRASTRUCTURE 

RELATED 
TO 

INTEROP 

MISSIONS 

(cant.) 

. 

DSN 

(based 
on 

References 
[3] 

and 

oral 

Information): 

Figure 

4.3: 

Planned 

1997 

DSN 

Configuration 

Table 

4.8 

and 

4.9: 

Characteristics 
of 

NASA 

DSN 
1 

and 
2 

Figure 

4.4: 

Functions 
of 

JPL 

Signal 

Processing 

Centres 

Forward 

Link: 

DSN 

will 

provide 

packet 

telecommand 

capability 

following 
the 

applicable 

CCSDS 

recommendations 
(see 

references 
[5] 

through 
[8] 

and 

[21]) 

and 
is 

supporting 

COP-1. 

According 
to 

the 

text 
in 

[3] 

this 

capability 
has 
to 

be 

requested, 

however. 
New 

Command 

Processor 

Assemblies 
will 

be 

capable 
of 

handling 

rates 

from 
1 

b/s 
to 

2 

kb/s. 

Return 

Link: 

S-band 
on 

70m 

and 

34m 

stations 

will 

be 

used 

for 

both 

Category 
A 

and 
B 

missions. 
All 

70m 

and 

34m 

stations 

will 

be 

able 
to 

receive 

X-band 
for 

Category 
A 

and 

Category 
B 

missions. 

The 

11 

m 

stations 

will 

be 

able 
to 

receive 

high 

data 

rates 

(up 

to 

150 

Mbps). 

They 
do 

not 

possess 

sophisticated 

data 

processing 

equipment. 
Data 

are 

demodulated 
and 

recorded. 
The 

11 

m 

stations 
are 

not 

connected 
to 

the 

SPCs. Ku-band 

reception 
will 

be 

for 

Category-A 

missions 
and 

Ka-band 

reception 
for 

Category-B 

missions. 

All 

RF 

services 

will 

be 

provided 

according 
to 

the 

CCSDS 

recommendations. 

As 

concerns 
the 

telemetry 

data 

services, 

these 

will 

support 
the 

CCSDS 

recommended 

coding 

(except 
the 

randomizer 

option) 

and 

packet 

telemetry 

data 

structures 
and 

services 

(except 

segmentation). 
It 
is 

apparently 
not 

supporting 
any 

AOS 

services. 
The 

data 

rates 

are 

limited 
to 

2.2 

Mbps, 
if 

higher 

rate 

convolutional 
codes 

are 

used, 

to 

1.1 

Mbps. 
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WP 

2300: 

AGENCY 

SPACE 

DATA 

INFRASTRUCTURE 

RELATED 
TO 

INTEROP 

MISSIONS 

(cont.) 

. 

GSFC 

(based 
on 

References 
[1], 

[27], 

[30] 

and 

[31]): 

Table 

4.10: 

NASA 

Ground 

Network 

(except 

DSN) 

Digitised 

data 

are 

received 

from 

and 

transmitted 
to 

the 

Information 

Processing 

Division 

(IPD) 

IPD 

will 
in 

future 

(except 
for 

old 

sIc) 

support 
only 

"frame 

and 

packet 

based 

technology 
as 

described 
in 

the 

CCSDS 

recommendations. 
(see 

[27], 

pages 

3-10, 

3-11) 

The 

data 

processing 

services 
of 

IPD 

are 

(or 

will 

be) 

performed 
by 

Pacor 
II 

and 

ECOS 

Pacor 
II: 

is 

a 

multi-satellite 

support 

system 
to 

capture 
and 
to 

provide 

level-zero 

processing 
of 

packet 

telemetry 

for 

spacecraft 
that 

adhere 
to 

the 

CCSDS 

recommendations 
(see 

[27], 

page 

3-11), 

(missions: 

SOHO, 

XTE, 

ACE, 

SMEX); 

located 
at 

GSFC 

EDOS: 

space 

data 

handling 

facility 
for 

EOS 

programme 

(services 
for 

return 

link 

processing, 

forward 
link 

processing, 

operations 

management, 

production 
data 

handling, 
data 

archiving, 

engineering 

support, 

system 

support), 

decentralised. 

EOS 

uses 

mainly 

TDRSS, 
thus 

functions 
of 

Data 

Interface 

Facility 

(DIF) 

at 

White 

Sands 

important 

(functions: 
data 

capture, 

return 

link 

processing, 

forward 
link 

processing, 

operations 

management, 

communication 

interface, 

system 

support) 
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SPACE 

OPERATIONS 

GROUND 

SEGMENT 

SYSTEM 

STUDIES 
AND 

CONSULTANCY 

WP 

2300: 

AGENCY 

SPACE 

DATA 

INFRASTRUCTURE 

RELATED 
TO 

INTEROP 

MISSIONS 

(cont.) 

SPACE 

DATA 

SYSTEM 

GROUND 

FACiliTIES 

USED 

FOR 

INTEROP 

SCENARIOS 

(3) 

. . 

Table 

4.11 Conclusions ESA 

will 

gradually 

upgrade 
its 

infrastructure 

according 
to 

newest 

ESA 

standards 
and 

thus 

compatible 
with 

CCSDS 
The 

JPL 

Signal 

Processing 

Centres 
and 

the 

GSFC 

systems 

Pacor 
II 

and 

EDOS 
are 

projected 

and/or 

designed 

according 
to 

CCSDS 

(documents 
with 

details 

have 

just 

been 

received 
and 

will 

be 

taken 

into 

account 
for 

the 

completion 
of 

the 

Final 

Report) 

Future 

NASA 

satellites 
will 

be 

CCSDS 

compatible 

CLUSTER 
will 

use 

AOS 

frames 

but 

not 

packets; 
it 

will 

not 

use 

CCSDS 
on 

the 

uplink 

although 

interop 

mission 

(NDIUs 

will 

be 

used) 

ENVISAT 
will 

not 

use 

CCSDS 
on 

S-band, 
but 

AOS 

frames 

and 

packets 
on 

X- 

and 

Ka-band 

With 

respect 
to 

the 

earth 

observation 

satellites 

operated 

during 
the 

first 
5 

or 

10 

years 
of 

the 

next 

millennium 
we 

could 

then 

have 
a 

situation 
of 

almost 

maximum 

incompatibility: 

For 

ENVISA 
T 

the 

S-band 
link 

will 

not 

be 

CCSDS-compatible, 
but 

the 

X-/Ka-band 
link 

will 

be. 

For 

METOP 

currently 

(Phase 
B) 

both 

the 

S-band 

and 

the 

X-band 

plus 

Ka-band 
links 

are 

planned 
to 

be 

CCSDS-compatible, 
but 

changes 

may 
be 

made 

due 
to 

NOAA 

decisions. 

For 

NOAA-O,-P 
,-a 

neither 
the 

S-band 

nor 

the 

X-band 
link 

will 

be 

CCSDS-compatible. 

For 

EOS 

all 

links 

on 

S-band, 

X-band 

and 

Ku-band 

will 

be 

CCSDS-compatible. 

For 

Meteosat 

Second 

Generation 
both 

the 

S-band 

and 

the 

L-band 
link 

will 

be 

CCSDS-compatible 
(at 

least 

for 

the 

time 

being). 

No 

doubt, 
the 

trouble-makers 
are 

NOAA 

and 

some 

ENVISAT 

-existing 

platform 

fetishists". 
The 

author 
of 

this 

study 

believes 

that 

at 

least 

the 

NOAA 

decision 

could 

still 

be 

reverted, 

with 

some 

help 

from 

NASA. 

. . . . . 
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WP 

2400: 

COMPATIBiliTIES 

This 

WP 

describes 
the 

current 
and 

gives 
an 

outlook 
on 

the 

future 

situation. 

Figure 

5.1 

(1 
) 

TELECOMMAND 
. . . . 

ESA: 

PCM 

Telecommand 

System 

NASA 

GSFC: 

"flexible" 

PCM 

telecommand 

system; 
no 

compatibility 

problems 

with 

ESA 

system 

NASA 

DSN: 

different 
from 

the 

GSFc 

system 

because 
of 

different 

requirements; 
no 

detailed 

information; 

degree 
of 

compatibility 
with 

ESA 

not 

known 

Incompatibilities: 

parameter 

adjustment 

between 

ESA 

and 

GSFC; 

some 

more 

adaptation 
work 

between 

ESA 

and 

DSN; 

better 

compatibility 
exists 

when 

services 
are 

adapted 
and 

communication 

interfaces 
are 

harmonised 

Future 

commanding 
of 

ESA 

satellites 

through 

NASA 

stations: 

through 

Wallops 
and 

Poker 

Flat: 

ENVISAT, 

METOP 

through 

DSN: 

COBRAS/SAMBA, 

INTEGRAL, 

INTERMARSNET, 
ISO, 

MERCURY 

ORBITER, 

MORO, 

ROSETTA, 

SOHO, 

STEP. 

There 

should 
be 

no 

compatibility 

problems 
in 

future 

(frequencies, 

polarisation, 

modulation, 
PDU's 

and 

services) 

because 

both 

agencies 

intend 
to 

upgrade 
in 

accordance 
with 

CCSDS 

. . 
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(3) (2) 

. 

SPACE 

OPERATIONS 

GROUND 

SEGMENT 

SYSTEM 

STUDIES 
AND 

CONSULTANCY 

WP 

2400: 

COMPATIBILITIES 
(cont.) 

TELEMETRY 
. . . 

ESA: 

Mark 
I, 
II 

and 
III 

NASA 

GSFC: 

Pacor 
I 

(various 

types 
of 

TDM 

telemetry, 

mostly 

mission 

specific) 

NASA 

JPl: 

"Currently, 
the 

DSN 

telemetry 

system 

complies 
with 

the 

CCSDS 

recommendation 
for 

packet 

telemetry" 
(see 

[3], 

page 

30); 

there 
is 

a 

question 

mark 

behind 

this. 

Incompatibilities: 
PCM 

(and 

some 

early 

packetised) 

telemetry 
is 

mission 

specific 

Future 

interop 

concerning 

telemetry: 

Bermuda: 

ARIANE 
5 

Wallops, 

Poker 

Flat, 

possibly 

Santiago: 

ENVISAT 

(S-band), 

METOP 

(S-band) 

NOAA 

Stations: 

ENVISAT 

(X-band), 

METOP 

(X-band), 

METEOSAT 

Second 

Generation 

(X-band) 

DSN: 

COBRAS/SAMBA, 

INTEGRAL, 

INTERMARSNET, 
ISO, 

MORO, 

ROSETTA, 

SOHO, 

STEP 

European 

earth 

observation 
data 

reception 

stations: 

EOS, 

LANDSAT 
7 

EUMETSAT 

stations: 

NOAA-O,-P,-Q. 

There 

should 
be 

no 

compatibility 

problems 
in 

future; 

watch 
the 

communications 

interface! 

. . 

RANGING 
spacecraft 

transponders 
are 

being 

used 

which 
are 

compatible 
with 

the 

ranging 

systems 
of 

both 

agencies 

. 
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WP 

2400: 

COMPATIBiliTIES 
(cont.) 

(4) 

OTHER 

INTERFACES 

. . 

Spacecraft 
to 

spacecraft 

communication 

(examples 

Spacelab, 

Eureca, 
A 

TV) 

On-board 
data 

interface 

between 

instruments 
and 

on-board 

data 

handling 

system 
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OPERATIONS 

GROUND 

SEGMENT 

SYSTEM 

STUDIES 
AND 

CONSULTANCY 

WP 

2500: 

GUIDELINES 

This 

WP 

contains 

recommendations, 
derived 

from 

the 

results 
of 

this 

study, 

concerning 
the 

activities 
of 

CCSDS 

and 

ESA. 

' 

(1 
) 

CCSDS 

ACTIVITIES 

. 

lower 

and 

middle 

layer 

products 

Completion 
of 

Telemetry 

Services 

book 

Harmonisation/combination 
of 

conventional 
and 

AOS 

telemetry 

recommendations 
and 
in 

this 

context 
the 

introduction 
of 

parameter 

driven 

PDUs 

Modification/Adaptation 
of 

command 

PDUs 

and 

operation 

procedures 

. 

Upper 

layer 

services 
and 

protocols 

onboard 

data 

interfaces 

between 

instruments 
and 

platform 

data 

handling 

systems 

services 
and 

protocols 
for 

proximity 

operations 

The 

METOP/NOAA 

mission 

scenario. 

. 

General 
Quality 
of 

some 

older 

CCSDS 

documents 

should 
be 

improved 
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(2) (3) 

WP 

2500: 

GUIDELINES 

(cont.) 

ESA 

ACTIVITI 
ES 

. . 

Current 

pace 
in 

adapting 

CCSDS 

recommendations 
in 

ESA 

standards 

should 
be 

maintained 

Direct 

adaptation 

(copying) 
of 

CCSDS 

recommendations 
should 
be 

considered; 

Indication 
of 

options 

required Projects 

should 
be 

encouraged 
to 

use 

ESA 

standards 
and 

standard 

components 

. 

OTHER 

GUIDELINES 

. . 

Cooperation 

between 

NASA 

and 

ESA 
at 

the 

design 
of 

space 

data 

systems 

Compatibility 
tests 

(Figure 

6.1). 
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SPACE 

OPERATIONS 

GROUND 

SEGMENT 

SYSTEM 

STUDIES 
AND 

CONSULTANCY 

CONCLUSIONS 

COVERING 
WP's 

1000 

and 

2000 

(SPACE-GROUND 
LINK) 

. 

The 

CCSDS 

activities 

have 

definitely 
led 

to 

a 

convergence 
of 

NASA 

and 

ESA 

space 

data 

infrastructure. 

. 

Both 

agencies 
are 
in 

the 

process 
of 

updating 

their 

space 

data 

infrastructure 
in 

accordance 
with 

the 

recommendations 
of 

CCSDS. 

. 

Owing 
to 

missing 

information 
on 

details 
it 

was 

not 

possible 
to 

prove 

"paper-based" 

compatibility, 
thus 

tests 

will 

be 

required 

(infrastructure-oriented, 
not 

project-oriented 
I). 

. 

Save 

for 

some 

projects 

which 

are 
in 

the 

later 

stages 
of 

development 
and 

some 

earth 

observation 

satellites, 

all 

future 

NASA 

and 

ESA 

satellites 
are 

likely 

to 

be 

designed 

according 
to 

CCSDS 

recommendations. 
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2.2 

ESA 

MISSIONS 
.... 

The 

following 

Tables 
2.1 

and 

2.2 

contain 

pertinent 

information 
of 

some 

current 

and 

all 

future 

ESA 

missions 
(up 

to 

2004, 
i.e. 

Horizon 

2000 

plus 

missions 
are 

not 

included) 
as 

known 
to 

the 

authors 
of 

the 

study 
at 

this 

time 

of 

completing 
WP 

1000 

(April 

1994). 

Some 

missions, 
in 

particular 
in 

the 

space 

science 

area, 

belong 
to 

a 

set 
of 

candidate 

missions 

from 

which 

only 

one 

or 

two 

will 

be 

selected 
as 

flight 

missions. 

Table 
2.1 

contains 
the 

mission 

descriptions. 
Table 
2.2 

contains 
the 

space 

data 

system 

elements 

concerning 
the 

space-ground 
link 

and 

the 

link 

between 

ground 

stations 

and 

control 

and/or 

data 

centres. 

TABLE 

2.1: 

ESA 

MISSIONS 
- 

MISSION 

DESCRIPTIONS 

Abbreviations: 
SCIM 

= 

Space 

Science 

Mission; 

EOM 
= 

Earth 

Observation 

Mission; 

COMM 
= 

Telecommunication 
Mission; 

STUM 
= 

Space 

Transportation 

Mission, 

unmanned; 

STMM 
= 

Space 

Transportation 

Mission, 

manned. 

NO 

CATEGO- 

NAME 

OBJECTIVES 

PAYLOAD/FUNCTIONS 

ORBIT 

REMARKS 

RY 

1 

STMM 

ARIANE 
4/5 

Launch 

Vehicla 

2 

EOM 

ARISTOTElES 

. 

Primary 

minion 
Is 

Investigation 
01 

the 

. 

Gravfty 

Grad1om8l. 

(GRAClO) 

(flown 
In 

:!OO 

km; 

reconstitution 
o' 

eal1ll 

gravfty 

flald 

at 

m<<llum 
and 

780X780 
km 

..-r 

polar 

sun 

ThIs 

mission 
Is 

unlikely 
10 

ba 

gaopotantial 

(gravfty 

and 

magnatlc 

8horI 

-va 

1ength81o 
a 

opatial 

rHOlution 

01100 

km) 

aynctvonous 

approved 
In 

the 

near 

futura 

field): 

solid 

eal1ll 

gaophylic8. 

physical 

. 

Magnelom8l.. 

oceanography. 

climatology 
& 

gtobal 

Soalar 

magnelom8l. 
(10 

measura 
the 

Iotal 

magnalic 
fiald 

strength) 

change. 

vector 

magnelomal. 
with 

optical 

altituda 

-..or. 

(star 

track..) 
(10 

mea... 
laid 

oomponanll) 

. 

Seoondary 

mission 
I. 

potitioning 

8 

GPS 

(Global 

PotitIoning 

Syll_) 

Tracking 

SyII- 

(potition 

mea...men! 
10 

an 

aocurecy 
ola 
1- 

geodesy: 

oonnactIon 
01 

dynamic 
and 

cantim8l.. 
and 
10 

provfda 

supplementary 
data 
on 

gravfty 

laid). 

inertial 

ral.enca. 

monitoring 
01 

dalOf- 

mation. 
In 

IaIsmlc 

ar.. 

and 

01 

YOk:anlc 

activfti... 

3 

COMM 

ARTEMIS 

Semi-op8<ational 
Satellita 
lor 

data 

relay 
to 

Payload 

-.tially 
a.1or 

DRS 
(- 

below) 

GeoaIationary 

and 

Irom 

10- 

flying 

satelilt.. STUDY 
ON 

ENHANCEMENT 
OF 

INTERNATIONAL 

INTEROPERABIUTY 

Performed 
by 

ASI 

and 

Softlab 

under 

ESAIESOC 

Contract 
No 

10459/93/D/CS 

- 

Part 
II 

Page 
4 

- 
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- 

NO 

CA 

TEGO- 

NAME 

OBJECTIVES 

PAYLOAD/FUNCTIONS 

ORBIT 

REMARKS 

RY 

. 

STUM 

ATV 

- 

DeIlYMy' 
of 

IogIIIIIc8 

gooda 
for 

the 

- 

Launch 
by 

Art8ne 
5 

Typ1c81 

~ 
_ton 
~ 

IpII08 

atation 

platform 
and 

paytoada 

- 

Capability 
10 

tranat. 

ca. 
1. 

1 

of 

cargo 

O.a.paytoad 
pIu8 

the 

paytoad 

carrying 

modua) 
fI'om 

the 

.,... 

orbit 

(<<10 
. 

1500 

kin), 

- 

Space 

atation 

r8booat 

functiona 

Injection 

Into 

tranat. 

orbit 
by 

Arlene 
5 

10 
a 

8p808 

8I8tion 
In 

low 

Earth 

orbIl 

(<<XHiOO 
kin 

altlUl8 
al 

iiI' 

inclination 

- 

Rerno..1 
of 

..... 

oonaurnebl.. 
and 

51 

.fr 

orbitIIIlncllnation) 

..plua 

equipmenl 
from 

8p808 

8I8tion. 

- 

P088lbl. 

cargo 

oontIgurationa 
lncIuda 

Pr88lUriaed 
and 

Unpr88lUriaed 

LogIIIIIc8 

eamera 

(PLC. 

Ule). 

fuel 

and 

ftuld 

camera 

Demonstration 
ftlghl 
In 

2001 

- 

Supply 
of 

po- 

and 

oontrol 

data 
10 

the 

cargo 

during 

ftlghland 

monitoring 
of 

the 

paytoad 

Fir. 

operational 
ftlghl 

2002. 

- 

Capability 
lor 

aulorn8led 

rand8Z\lOU8 
and 

caplu'a 
or 

docIdng 

- 

Up 
10 

tI-month 

docked 
8I8y 
In 

donn8nt 

moda 

- 

CapabHlty 
10 

rerno.. 

...818 

oonlUm8bl.. 
and 

lUfPlua 

equipment 
from 
a 

8p808 

alation 

Into 
a 

oon1rolled 

d.-ucll.. 

r..-.try 

trajactory 

- 

Length 

typIoaIty 
In 

the 

range 
01 

3 
. 

. 

m 

(wI1hout 

cargo) 

- 

DIamat. 

typIoaIly 
In 

the 

range 
of 

. 

m 

- 

Launch 

ma. 

Oncludlng 

propellant): 
5 
1 

plua 

the 

ma. 
of 

the 

cargo 
(up 

10 

1., 
In 

the 

ca. 
of 

51.fr 

orbital 

Inclination) 

- 

landing: 
nol 

appIlcabia 

(d-..ctlve 

r.entry 

ftlghl). 

5 

SCiM 

a.USlER 

Investigating 
tha 

plaama 

envIrorvnent 
of 

the 

- 

ElecfrIc 

Field 

and 

Plaarna 

FlucIu8t1on 

Experiment 
(from 

DC 
10 

10 

kHz. 

raaolutlon 
100 

ma) 

Highly 

aJO::8ntrtc 

_rth 

orbI18 

Earth 
by 

Inatrurnanta 
on 

tour 

8p8C8a"att; 

- 

Spafio. 

T8mporaJ 

Analyala 
of 

Field 

FlucIu8t1ona 

Experiment 

(STAFF) 

poaltloned 
80 

aa 

10 

provlda 

11.... 

dim.... 

- 

WHISPER 

experiment 

(m_"8ment 
01 

total 

pia.... 

den8ity 
and 

oontinuoua 

a6YeY 
of 

one 

elecfrIc 

alonel 

m.....8men18 
In 

dln_ent 

regtona 

oomponant 
of 

pia.".) 

(northern 

polar 

cup 

region. 

geotail. 

- 

Wideband 

PIa.". 

Wave 

(WBD) 

Invaaligatlon 

(m-..ement 
of 

high 

raaolutlon 

frequency/1lma 

magnetopause. 
bow 

8hoc:Ic. 

aotar 

wind). 

ap-. 
of 

pia.". 

.......) 

- 

Digital 

Wave 

Pmoa88Ing 

Experiment 

(DWP) 

Launchl2/Q5; 

ml88lon 

duration 
2.5 

y_ra 

- 

Magnalornatera 

with 

po88lbUlty 
lor 

a>Cten8lon. 

- 

Electron 

Drltt 

Inatrumanl 

(EDt) 

(m...aurtng 
dritt 
of 

ernltled 

elacIron8 
al 

thalr 

ralum) 

8 

Clu.. 
Ion 

Spactromatry 
(CIS) 

.xperiment 

(m_aurtng 
3-dlm. 
Ion 

dl8IribuIIon) 

- 

Pia.". 

Electron 
and 

Current 

Experiment 

(PEACE) 

(m_..amant 
of 

3-dtm. 

vatocity 

dlatrtbutlon 
of 

elacIron8) 

- 

Imaging 

E_geIIc 

Par1k:f. 

Spactromat. 

(RAPID) 

(analyala 
of 

auptIItharm8I 

pia.". 

d18lrtbullon8) 

- 

Ion 

Emit!. 

Experiment 

(active 

apecaaatt 

polential 

oontroI) 

II 

SCIM 

COBRASI 

Coarnotoglcal 
ml88ion 
of 

long 

duration 
lor 

- 

Radlomat. 

81h8r 

polar 

""8Yf'CM>- 

Candidal. 
lor 

"MadIurn-3 
mi. 

SAMBA 

the 

Inves1lgation 
of 

the 

...riy 

unI_.. 
In 

the 

- 

Sub-Milimat. 

TelHOOp. 
with 

oooIed 

boIomat--Datactora. 

noua 

88r1h 

orbit. 
or 

L2 

or 

8ion'; 

Launch 
~ 
(?) 

miaoW8va 

region. 

Production 
of 

praci.. 

HaIIooantric 
orbit 

8ky 

mapa 
of 

the 

anl8OtropI.. 
of 

the 

ooamlc 

miaoW8va 

baokground. 

D.'~lnetion 
of 

primordial 

den8ity 

ftuclu8tiona. 
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10459/93/D/CS 

- 

Part 
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Page 
5 
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NO 

CATEGO- 

NAME 

OBJECTIVES 

PAYLOAD/FUNCTIONS 

ORBIT 

REMARKS 

RY 

7 

S1MM 

COlUMBUS 

Continue 
and 

Iurth.. 

d8Y8lop 

Europe'. 

.. 

Pr...nzed 

Laboratory 
a. 

part 
of 

ISSA 

(\8In:had 
In 

2002) 

ISSA 

orbit 

PROGRAMME 

capabillti.. 
In 

manned 

apaoallight 
and 

- 

Launched 

(probably) 
"III 

SHUTTlE 
InIo 

51.8. 

orbit 

"III 

InI1Ial 

paytoad 
01 
2 

lena. 

en...re 
"'" 

dlMllopmenl 
01 

Europe'. 

II 

lal...lly 

lnalalled 

raok., 
4 

oaIltng 

*'-118 
raoka, 
4 

IIoor 

8Ub-aylll8m 

raok.; 
4 

Ions 
of 

paytoad; 

capability 
to 

achl- 

autonomy 
In 

"'" 

alza 

aomawhal 

8l1l8I1.. 

Ihan 

SPACELAB 

longer 

term. 

Polential 

European 

paytoad 

oomplament 
I. 

BlOlAB, 

Malarial 

Scienoa 

Laboratory, 
Fluid 

Scianoa 

Laboratory 

Launch 

around 

2000. 

8 

STMM 

ClV 

.. 

DaliY8t)l 
01 

cr- 

and 

paytoad 
to 

apace 

.. 

Launch 
by 

Artana 
5 

ISSA 

rend8ZV0U8 
and 

rMum 

station. 
in 

low 

Earlll 

orbit 

.. 

OrbItal 

propuIlion 
and 

raaouroa 

function 

allh8t 

Integraled 
Into 

1118 

r...-y 

Y8hid. 

t'monoIlthic:" 

10 

-'II 

orbIta 

8 

Regular 

return 
01 

cr- 

and 

paytoad 

-lion) 
or 

a...ed 
by 
a 

man-raled 

_lion 
of 

1118 

Automaled 

Tran"" 

Vahicla 

(AlV) 

from 

apace 

slation. 
to 

Earlll 

8 

T 

otallaunch 

ma.. 
of 

"'" 

whoIa 

8y8!arn 
up 

10 
I II 
I. 

dapandlng 
on 

1118 

...ected 

ooncapl, 
of 

wNch 

8 

Emergency 
return 

capability 
lor 

apace 

typically 

station 

craws. 

7 
- 

IS 
I 

lor 

1118 

r.~ 

Y8hida 

about 
5 
I 

lor 
A 
lV 

(111118 

function 
I. 

nol 

Integrated 
Into 

"'" 

r.entry 

V8hIcIe 

lIMIt) 

First 

unmamed 
flight 
in 

2001. 

3 
- 
.. 
I 

lor 

launch 

8Iructur.. 
and 

launch 

..Iaguard 

aylltam. 

First 

manned 
flight 
in 

2002. 

8 

.. 

pa88ngar. 

8 

400 

kg 
(2 

cbm) 
of 

paytoad 

upwerd. 
and 

downward.; 

capability 
10 

carry 
up 

10 
I 

t 

additional 

paytoad 

upwerd. 

8 

Length 
of 

"'" 

r.~ 

vehlcI. 

typically 
In 

1118 

range 
of 

5-7 

m 

.. 

Diamat.. 

typically 
In 

1118 

range 
01 

4.5 
- 

5.5 
m 

8 

Volumainside 
tha 

r.~ 

Y8hid. 

more 

than 

10 

cbm 

8 

Aerodynamic 
lat..al 

maOO8U\ll'aIng 

capability 

("ao88 

rang...) 
200 

- 

500 

km 

8 

Capability 
to 

land 
In 

Ellope 

(WIen 

r8lUmlng 

from 
a 

apace 

illation 
on 
a 

5 

1.tf 

Inclination 

orbit) 

8 

landing 

accuracy: 
1.5 

. 

g 

km 

8 

landing 

aylltam: 

parachut.. 
and 

landing 

Ihock 

damping 

d""",.. 

(a.g. 

retro-rock8l8, 

alrbags) 

8 

Land 

and 

weier 

landing 

capability. 

9 

COMM 

DRS 

System 
of 

two 

operational 

geostationary 

8 

S8tVÏC8I 

Gaoetationary 

satellil.. 

relaying 

data 

be'-en 
low 

nytng 

Tran81er 
01 

data 

from 

low 

_rill 

orbiting 

8paC8Ctalt 
and 

lalM'>Ch8r. 
10 

..-. 
and 

ground 

atallona 

satelilt.. 
and 

European 

ground 

stationa. 

Communlcatlona 
b-. 
low 

.rIII 

orbiting 

8paC8Ctalt 
and 

1I1air 

control 

atallona 

(eudlo, 

video, 

graphics) 
T 

alacommand 
"'" 

b-. 

ground 

controII... 
and 

ale 
In 

orbIl 

and 

launch 

Y8hid.. 

Ranging 

oparallona 
lor 

poal1lon 

d8larmlna1lon 
of 

8/e 
In 

orbit 

and 

poaaibly 

1a1M'>Ch8r.. 

8 

T 

alacommunlcatlon 

8Ub-aystarn. 

lor 

DAS 
. 

ground 
link 

(lead. 

link); 

Ka-band 

(3)/30 

GHz) 

ay1Itarn 

- 

lor 

Int..-orbit 
link 

øOl.); 

S-band, 

Ka-band 
and 

optical 
link 

aylltarn.. 

.. 

Co-.ge 

($8t8l1l1.. 
al 

... 

Weal 
and 

511' 

ea..) 

lor 

lead.. 

link; 

large 

parta 
01 

Europe 
plua 

temporarily 

dedlcaled 
ar.- 

out8Ide 

Europe 
willi 

at-bie 

ant.... 

lor 

101.; 

low 

88I1h 

orbIla 
up 
to 

850 

km 

all 

poal1lona 

ellC8pt 

amall 

a>CIualon 

zone 
In 

mid 

PacI1Ic. 
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NO 

CATEGO- 

NAME 

OBJECTIVES 

PAYLOAD/FUNCTIONS 

ORBIT 

REMARKS 

RY 

10 

EOM 

ENVISA 
T 

Polar 

OfbIting 

pllltlorm 

CIIrrylng 

r_rch- 

8 

Medium 

R~utIon 
Imaging 

ap.o!rometer 

(MEAtS) 

8OOJIIIOOII57" 

type 

lnetrum- 
for 

eerIh 

OO_IIon; 

8 

M1che18Jn 

lnterferom8lrtc 

Pe..... 

AImo8pherIo 

SoImer 

(MPAS) 

provtdlng 

conIInully 
for 

ERS-mlnlons 

8 

A8d8r 

Altlmeter-2 

(RA-2) 

(element 
01 

POEM-I). 

8 

Adwnoecl 

SynIh8IIc 

Aperture 

A8d8r 

(ASAR) 

8 

GIobeI 

020ne 

MonItoring 
by 

OccUtlllIon 
01 

StillS 

(GOMOS). 

8 

SOInning 

Imaging 

~ 
Spec\-om8IW 
for 

Atmoephertc 

~ 
(SOAMACHY) 

8 

AdVllnoecl 

Along 

TIIId< 

Soenning 

RadIometer 
".,. 

TSR) 

8 

SOInnw 
for 

R8c11811on 

Budget 

(SCARAB). 

11 

EOM 

ERS 

1/2 

Polar 

orbiting 

(800 

km) 

platform 

carrying 
r. 

8 

ActIve 

~ve 
In8Irument 

lAM); 

c.b8nd 

r8d8r 

wortdng 
al 

Synth8IIc 

Aperture 

R8dw 

(SAR) 
or 
a 

8OOJIIIOOII57" 

S8IIrch-lype 

Instruments 
lor 

..r1h 

00"""- 

WInd 

SOItterometer 

tion. 

8 

A8d8r 

AIIImeter; 
a 

nadir 

pointing 

active 

m~ve 
MnIOl' 

8 

Along 

Trlld< 

SOInning 

Radiometer 
end 

~... 
SoImer 

~TSRIM); 

pa88lvelnetrument 
wI1h 

lour 

channellnlre-red 

redlometer 
and 

two 

channel 

m~ve 
1OUnder; 

provtd.. 

lmagee 
01 

- 

-.1- 

and 

-.1- 

lempare""'e. 
Info 

on 

...Ier 

.epor 

content. 

OO_1Ion 
01 

cIoudl, 

awo8ol1. 
h8z8 

and 

Ice 

~ 

eml88l\llly 

8 

Preci.. 

fI8nge 
and 

A8nge-rele 

Equipment 

(PRARE); 

prolllding 
high 

precilion 

0fbI1 

dll8 

8 

1.8- 

Retroretl8Ctof 
(lR); 

UMd 
lor 

ground 

baaed 
18- 

tr8ådng 

8 

Global 

020ne 

MonItoring 

E>eperiment 

(GOME). 

(ERS-2) 

12 

SlUM 

EUREKA 

MIS- 

Reusable 

carrier 
lor 

miaogravily 

e"P8I'1. 

First 

night 

4OOJoIOOx28' 

A 

HOOnd 

night 

uncIer 
a 

oommer. 

SIONS 

menl8tion 
In 

very 

low 

gravily 

(10~ 
g) 

and 

8 

MiaogfII\IIly 

Payload 

cl81 

programma 
II 

conently 

uncIer 

tor 

other 

payload 
10 

be 

deployed 
and 

Automatic 
Mirror 

Fumece 

considerallon 

retrieved 
by 

the 

NASA 

Shuttle. 

Solution 

Growth 

Fecilily 

Protein 

Growth 

FICilIIy 

A 

EURECA 
2 

mllSÎon 
II 

still 

plamed 
lor 

Multi-Fur~ 

ASMmbly 

1 

'iKÞð{7 

but 

financing 
II 

unoerI8in. 

High 

Precilion 

Thenno8l8t 

~ 
FOfCII 

Adh88Ion 

lnetrument 

8 

~ 

RadI8I1on 

Payload 

EJIObioIogy 
end 

Radlallon 

~y 

RadI8I1on 

OoIImeter 

8 

~ 
Science 

R_rdI 

Payload 

Solar 

Spec\-um 

Instrument 

Solar 

ConItIInt 
and 

Varl8bUlIy 

lneln.ment 

0ccUI811on 

Radiometer 

Wlda 

AngIa 

T8Ieeoopa 

llm8b8nd 

Cap""'a 
Cell 

E>eperiment 

8 

~ 

T8d1noIogy 

Demonllrallon 
Payload 

Radio 

Frequency 
Ion 

ThrueIer 

ASMmbly 

Inter.OrbII 

Communlcellon 

Inllrument 

AdVllnoecl 
Soler 

Gallium 

Arønlde 

Anay. 
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NO 

CA 

TEGO- 

NAME 

OBJECTIVES 

PAYLOAD/FUNCTIONS 

ORBIT 

REMARKS 

RY 

13 

SOIM 

FIRST 

Far 

Inhred 
end 

IUb-mlllimet. 

SPACE 
181. 

8 

Multi-FreqLl8nOy 

Heterodyne 

R8C8i- 

1000x70000xr, 

nor1hem 

lOOpa. 

8 

Far 

In1rared 

IntllnMnent 

apog88 

Launch 

200ð; 

minion 

d..811on 
2 

Y"" 
(7) 

14 

SOIM 

HUBBLE 

High 

angular 

r""lution 

optical 

astronomy 

8 

2.4 

m 

dlamet. 

r..actlng 

laI~ 

wllh 

an 

aIIactive 

Iocallangth 
of 

57 

m 

achieved 

through 
a 

~ 

Ongoing 

minion 

with 

an 

aocuracy 
of 

0.1 
In 

vllibl8, 

ultraviolet 

Rltchay-OY6tlan 

Cal88graln 

oonIIg..a1lon. 

and 

Infrared 

light 

(2.4 

m 

dlamet. 

primary 

8 

The 

detactor 

IntllnMnants 
ara: 

mirror). 

Wlda 

FlaId/PIa..-ry 

eam.8 

Faint 

Obfacl 

eam.. 

(proIIkIed 
by 

ESA) 

Faint 

Obfact 

Sp8årograph 

Goddard 

HIgh-ReaoIutIon 

~aph 

HIgh-Speed 

Pholomet.. 

15 

SOIM 

HUYGENS 

Investigation 
01 

the 

planet 

Saturn 

and 

ot 

ils 

Payload 
of 

Probe 

('JQ.D 

kg): 

Intarptanalaty 

moon 

Titan; 

spacecraft 

oonslsts 
of 

the 

8 

A~ 

Slructu'e 

Instrl.rnenl 

(ASI) 

(Atmosphere 

I_p.atura 
and 

pr-..a 

profila, 

winds 

and 

NASA 

Saturn 

Orbil. 

(CASSINI) 
and 

the 

turbulence) 

ESA 

HUYGENS 

probe. 

which 

will 

be 

8 

Probe 

Infra-Red 

La- 

Spactromet. 

(P1RLS) 

(Vertical 

profila 
ot 

tr- 

lIpeel..; 

Nephelometry) 

dropped 
Into 

the 

Titan 

atmosph.e. 

8 

Ga. 

avomatograp/VN_al 

Ma..Speclromet. 
(GCIMS) 

(Atmoaph.e 

oompoli1lon 
profile; 

A8I08OI 

analyli.) 

Launch 

10{Q7. 

enoount. 

2004. 

8 

Ae<oaol 

CoIlactor 
and 

PyroIy- 

(ACP) 

(Ae<oaol 

oompoli1lon 
profila 

GCIMS 
I. 

U88d 
as 

detactor) 

8 

o-t 

ImaO"'/Spactral 

Radiometer 

(DIISR) 

(Atmo8pherlc 

oompolition 
and 

cloud 

struct..a; 

~ 

Imaging) 

8 

Ughtning 
and 

Radlo-Eml88ion 

Detector 

(lRD) 

(TItan 

lightning 

characteristics) 

8 

Surfa...Science 

Package 

(SSP) 

(TItan 

surface 

stata 

and 

oompoli1lon) 

8 

Doppler 

Wind 

ElCperiment 

(OWE) 

(probe 

Doppler 

trac:ldng 

from 

the 

orbit. 
lor 

zonal 

wind-profile 

m....._enl) 
8 

Radar 

Altimeter 

Science 

(RAS) 

(Sur1aca 

roughrlew 
and 

reflectivity; 

Sub~ 

aoundlng). 

III 

SOIM 

INTEGRAL 

Gamma-Ray 

Astronomy 
15 

keV 
- 

10 

MeV 

8 

Germarium 

~"'er 

48000x115000J05 
1.1,. 

(Pro- 

using 

High 

R89OIulion 

Spectroscopy 
and 

8 

Caelium 

Iodide 

lmaO'" 

Ion) 
or 

Fine 

Imaging. 

Concurrent 

monitoring 
In 

X- 

8 

MonItorw: 

~ 
(Arlane5) 

Ray 

and 

optical 

bands. 

X-Ray 

MonItor 

or 

Optical 

Tranlient 

Camera 

4000x117OOOx2i11.5" 
(Tllan 

Launch 

04/2001; 

minion 

duration 
2 

- 

10 

III) 

yea... 
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NO 

CA 

TEGO. 

NAME 

OBJECTIVES 

PAYLOAD/FUNCTIONS 

ORBIT 

REMARKS 

RY 

11 

SaM 

INTERMARS- 

A. 

contribution 
10 

1h8 

ln1ema1lon8Inetwofk.SeltmOm8l8rT......to 
~ 
end 

I8nd- 

. 

In 

Pha.. 
A. 

NET 

of 

Mers 

8I8tiont1. 
3 

Of 
.. 

lander. 

oommuni- 

. 

P8fIOf8m1o 

Cam.. 

Sy8fem 

Ing 

njectoIf.. 

. 

Candide. 
for 

Medium 
3 

eating 
ilia 

a 

Mer. 

<><bIting 

relay 

..telUta. 

. 

D--.t 
1m8~ 

M88Ion 

(L8unch 

2Ð03IIM) 

. 

Ooø-up 
lma~ 

. 

131 

Candidate 
for 

"Medium." 

mI88l0n"; 

Launc:to 

. 

a.proton 

X-fay 

SpeVometer 

2005 
f?) 

. 

Neutron 

D81actor 

. 

Dltferentlal1herm8l/Evoh'ed 
G.. 

A.n8ly- 

. 

Mð88b8- 

Spectrometer 

. 

Meteorologlc8l 

P8Ck8ga 

. 

A.1mo8pherIo 

Structur. 

Experiment 

. 

SoIar-uY 

Do8Imeter 

. 

Permanent 

M8gn8I 

Array 

. 

TrIa...1 

Magnetometer. 

18 

SaM 

ISO 

Will 

be 

used 

Qn 

an 

obl<<Vlltory 

mode) 
to 

. 

eam.. 
with 

polarimetric 

C8pablllti.. 

ØSOCAM) 

HI~y 

eccentric 

observe 
all 

classes 
of 

a8lroncmlc81 

obj8C18 

. 

Im8QIng 

Pholopolarlmeter 

ØSOPHOT) 

(70000xl000 
km) 

orbi1 

in 

the 

Infrared 

ranging 

from 

planet. 

and 

. 

Short-W8V81ength 

SpeVometer 
(SWS) 

oornets 
In 

the 

ooIar 

system 
to 

the 

most 

. 

Long-W8V81ength 

Spectrometer 
(lWS). 

dl8l8nt 

galaxi... 

Launch 

OQ/95; 

mission 

duration 
1.5 

. 

1.8 

year.. 

111 

EOM 

METEOSAT 

Imaging 
of 

the 

earth 

from 

geo8l8tionary 

8 

Tin. 

018nne1 

(Illoible. 

IR. 

Water 

Vapor) 
high 

resolution 
(2.5 

km 

for 

VIS. 
5 

km 

for 
IR 

and 

WV) 

Gacal811on8ry 

position 

using 

different 

wavelength. 
plu. 

Radiometer 

di-..lnation 
of 

rectified 

Images 
and 

data 

8 

Two 

Di_lnalion 
O18mel. 

ooIlection. 

8 

08ta 

Collection 

Facility 
for 

ee 

018nneI. 

8 

M\IIInC8d 

Meteorological 
08ta 

Distribution 

Sy8fem 

(e.g 

for 

W..th.- 
F.x 

Transmi88lon) 

20 

EOM 

METEOSAT 

IncrealÎng 

performance 
of 

current 

genera- 

8 

Higher 

numw 
of 

Instruments 

coYering 

mora 

frequency 

bend. 

Gacal811onary 

SECOND 

GEN- 

lion 

METEOSA. 
T 

primarily 
by 

modernilÎng 

8 

Incr.Md 

resolution 
of 

Instrument 

m....emants 

ERATlON 

and 

enhancing 

Instrument.: 

oontinued 
use 

8 

Enhancement 
of 

oommunl081ion 
package 

(relay/dl_lnat. 

met8OfOlogic8l 
data. 

ooIlacI 

d811 

110m 

of 

gaostationary 

polÎtion. 

.rth 

bcund 

d8ta 

ooII8Ction 

platform.). 
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NO 

CATEGO. 

NAME 

OBJECTIVES 

PAYLOAD/FUNCTIONS 

ORBIT 

REMARKS 

RY 

21 

EOM 

METOP 

Polar 

orbiting 

operational 

Meteorological 

a 

AdV8nC:8d 
Very 

High 

R88oIutIon 

RadiomaterI4VHRRI3): 

gIobaIlmagary. 
global 

IOUndlng, 

ooean 

Sun-eynclvoIlOUII. 
near 

Ref. 

(17) 

Satamte 
for 

routine 

meteorology 
and 

m....amant., 
cloud. 
and 

..r1h 

radiation 

budget. 
land 

m....amant; 
prollided 
by 

Nov. 

polar, 

morning 

l8talllt8 

climate 

monitoring 
a. 

part 
01 

the 

EUMETS- 

a 

High 

R88oIutIon 

Infrared 

Sounder 

(HtRSI3): 

global 

IOUndlng, 

a1molpharlc 
minor 

oontIIItuanII 

AT 

Polar 

System 

(EPS). 

(Ozone); 

Nov. 

Will 

be 

operated 
In 

clo.. 

cooperation 
with 

a 

Ad\ol8noed 

Miao..... 

Sounding 
Unit 

IAMSU-AI. 

AMSU-A2): 
global 

IOUndlng, 

-108; 
Nov. 

NOAA 

..te/lltes 

(EPS 

will 

eventually 

prollide 

a 

MIoroW8.. 

Humidity 

Sounder 

(MiS): 

gIobaIlIOUndlng. 
cloud 

and 

..r1h 

radiation 

budget. 
- 
108; 

three 

morning 

..te/llte., 

NOAA 

with 

Nov.- 

EUMETSAT 

O.-P.-Q 
the 

three 

afternoon 

..talilt.. 

a 

Ad\ol8noed 

ARGOS 

DCS-2: 

data 

ooIIaction 
and 

IoOItion. 

collection 
of 

cllmat. 

data; 

NOAA/ONES 

a 

Infrared 

Ad\ol8nced 

Sounder 

Intarterom.. 

(lASI): 

gIoballOl.ndlng, 
O<:88n 

m....amentl. 
cloud. 

and 

..r1h 

radiation 

budget, 

atmoaph.mlnor 

conltituenhl, 
land 

m....emanl8; 

ONES/AS! 

a 

Ad\ol8nced 

Scaneromater 

I4SCAT): 

O<:88n 

mea..amanta: 
ESA 

a 

Multilrequency 

Imaging 

Micro..... 

Radiometer 

(MIMR): 

ocean 

and 

land 

m..aurementl, 
- 
108. 

_t. 

\oI8pour 

content, 

cloud 
& 

..r1h 

radiation 

budget, 

precipitation; 
ESA 

a 

Ozone 

Monitoring 

Instrument: 

afmoaphartc 
minor 

oonstituent.; 

NIVR/ASI 

a 

Scam. 
for 

Radiation 

Budget 

(ScaRaB): 

cloud 

and 

earth 

radiation 

budget; 

ONES 

a 

S..n:h 
and 

Rescua 

(SAR): 

humanitarian 

million; 

NOAA 

a 

Space 

Environment 

Monitor 

(SEM): 

monitoring 
of 

the 

local 

IpaC8 

piasma 

and 

radiation 

envtronment; 

NOAA 

22 

SOM 

MORO 

Geochemical 

characterisation 
of 

the 

moon 

a 

Ultraviolet 

Visible 

and 

Inlrarad 

Mapping 

Spectrometer 

Moon 

tranll.. 

and 

lunar 

a 

Curren.y 
In 

Pha.. 
A 

surface 
by 

means 
of 

topography, 

gravtm... 

a 

Lunar 

Micro_ve 

Instrument 

Qntarterometrlc 
SAR) 

orbit 

a 

Candidate 
for 

Medium 
3 

try. 

the 

physics 
ot 

oosmic 
ray. 

and 

the 

a 

Anti-Maner 

Assesament 

R_n:h 

Instrument. 

Million 

(launch 

2003/04) 

observation 
of 

transport 

proceS$8lln 
the 

a 

Spectrometer 
for 

detection 
of 

-getic 
..-al 

aloms. 

magneto-ionosphere 
of 

the 

ear1h. 

Candidate 
for 

"Medium-4 

mission": 

Launch 

2005 

(?) 

23 

SOM 

ROSETTA 

Comet 

Rendezvous 

Mission 

(Comet 

orbiter 

a 

REMOTE 

SENSING 

INVESllGAllONS 

Interplanetary 

and 

possibly 

lander) 

Ramote 

Imaging 

Sy8fem 

Visible 

and 

Infrared 

Spectral 
and 

Thermal 

Mapper 

Launch 

2003; 

mission 

duration 

. 

IN-SITU 

INVESllGAllONS 
Ga. 

and 

Ion 

Ma.. 

Sp<<vometer 

Cometary 
Man. 

Analy- 

Scanning 

Electron 

Mcroproba 
and 

Particle 

Analy- 

Cull 

Production 
Rat. 

and 

Velocity 

Anal,.. 

Plasma 

Package 

. 

OBSERVATORY 

INVES1lGA 
llONS 

Gamma 
Ray 

Spectrometer 
Alpha,lprolol'l/X-Ray 
Fluor- 

Sp<<vometer 

N.won 

Sp<<vometer 

In-Sltu 

Imaging 

Sy8fam 

AooeIeromet.. Permltivtty 
Probe 

Evolved 

Ga. 

Analy- 
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NO 

CA 

TEGO- 

NAME 

OBJECTIVES 

PAYLOAD/FUNCTIONS 

ORBIT 

REMARKS 

RY 

24 

SaM 

SOHO 

Study 
01 

the 

1Uf'I; 

the 

aocel.ation 
and 

8 

Solar 

Utlravlol81 

Emltl8d 

Radtation 

(SUMER) 

(pia.... 

low 

chataclerI") 

OrbIt 

around 
the 

IUIH8fIh 

propagation 
oltha 

eoIar 

wtnd. 
III 

Int.eo- 

8 

CofonaI 

Diagno8llc 

Sp8cIrom- 

(CDS) 

(lranlition 

raç;on 

and 

oorona 

lampera""a 
and 

d8nlity) 

L.agr8ngIan 
Point 
L 
1 

tion 

wtth 

tha 

earth; 

ptasma 

procenø 
In 

8 

Extram.ullravlol8llmaging 
T8Ieaoope 
(ElT) 

(evolution 
of 

cIvomolph8flc 
and 

OOIOn8llCruc1urea) 

both 

the 

8OIar 

and 

magnetospheric 
oonlax1. 

8 

Ultra-VIoI8I 

CoIonograph 

Sp8cIromat. 

(UVCS) 

(8Iactron 
and 

Ion 

lempwa"'ea. 

d8nliti- 
and 

wIocIti- 
In 

00I0n8) 

8 

Large-Angl. 
and 

Sp8cIromalric 

Coronograph 

(LASCO) 

(1WcU- 

evolution. 

ma.. 

momentum 
and 

-gy 

IranlPO'1ln 

oorona) 

8 

IoI8r 

Wind 

AnilOtropI- 

(SWAN) 

(eolar-wtnd 

ma. 
ftux 

anilOtropIea 
and 

tamporal 

..nationl) 

8 

OIarga, 
EI- 

and 

IIOIopa 

Analy8l1 

(CElIAS) 

(ionic 

-gy 

dl8lrlbullon 
and 

compolltion) 

8 

COSTEPIERNE 
Particla 

AnIII~ 

CoItabotation 

(CEPAC) 

(-gy 

dlllrlbution 
and 

particlea. 

-gy 

Ip8CIn.m 
and 

compolltion) 

8 

Global 

O8cIllationl 
al 

Low 

FraqU8'1Cl.. 

(GOLF) 

(global 

v8IocIty 
and 

magnatic 
fteld 

O8Cillationl) 

8 

VariablHty 
01 

Solar 

Irradlance 
and 

Gravtty 

o.c;llations 

(VIRGO) 

Qrradlance 

oscillations 
and 

8OIar 

oon8lant) 

8 

Mlchalson 

00ppI. 

lmag. 

(MOl) 

(Y8IocIty 

oscillations) 

2S 

STMM 

SPACE 
LAB 

Mamed 

experimentalion 
in~; 

8 

Mlaogravtty 

r_rd1 

lacillti.. 

Typical 

Shull. 

orbit 

MISSIONS 

labotalory 

modufa 

transported 
in 

cargo 

bay 

8Iorack 
(c8II 
& 

d8Y8lopm_1 

biology) 

4OOII4OOx28' 

of 

Shuttle 
(13 

missions 
10 

far), 

- 

ESA 

Anthrorack 

(human 

phyliology/haart 
lacòllty, 

pulmonary 

r_rd1, 

hawnodynamlcl. 

metabolism) 

Currentiy 
no 

European 

missions 

plamed, 

AuIonomous 
Fluid 

Phy8lcs 

Modufe 

(capillarity, 

wetting 

coal_. 

tranliant) 

Critical 

Point 

Facòllty 

(critical 

point 

r_rd1 
al 

low 

lampwa"'e. 

20-70') 

Bubble 

Drop 

and 

Particle 

Unil 

(flow 

phanom-. 

drop/bubble 

dynamlcl) 

AdIl8nC8d 

Gradlant 

Heating 

Facility 

(semioonduc1or 
crystal 

growth 
& 

m8111 

8OIid, 

r...-ch) 

Ad..nced 

Proleln 

Cry8lalliation 

Facility 

(growth 
01 

lingle 

crystaIl 
01 

proteins 
& 

olhw 

organic 

malwlall) 
liquid 

StrucIu'e 

Facòlity 

(study 
of 

panemformation) 

8 

Earth 

ob_tion 
laciliti.. 

MaIrIc 

Camara 
MIcro_va 

Ramole 

Sansing 

Instrumant 

8 

Astronomy Vary 

WId. 

Field 

Cam.a 

(high 

qU8l1ty 
sky 

Images) 

InIIIrumanI 

Pointing 

System 

(hyp8'-pracl.. 

Inllrumenl 

poIntingfstablllty) 

X-ray 

Spactromat. 

(galactic 

source 

-gy 

spac\"a) 

8 

Space 

Science 

Facillti.. 

GrIll. 

Spactromat. 
(Solar 

Constant) 

PIa.... 

Phylics 

Instrumantl 

(earth 

arwIronm8'll, 
plasma 

aIIactl) 

2ð 

SOM 

STARS 

InV8lllgation 
of 

stellar 

structur.. 
and 

8 

Imaging 

WhIt. 

Ught 

Photomat. 

high 

orbit 

po8IIbly 
al 

L 
1 

8 

Currantiy 
In 

Pha.. 
A 

evolution. 

8 

Imaging 
UV 

FCMt. 

Transform 

Spactrornel. 

8 

Candidal. 
tor 

Medium 
3 

8 

UV 

LIna 

Moritor 

Million 

(La""*' 

2003104) 

Candldale 
lor 

"Madlurn-3 

mission'; 

Launch 

2003 
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NO 

CA 

TEGO. 

NAME 

OBJECTIVES 

PAYLOAD/FUNCTIONS 

ORBIT 

REMARKS 

RY 

-' 

'0 

saM 

STEP 

Investigations 
In 

lundamenlal 

physics 

(l8tII 

8 

EquI...lance 

Principle 

E>parimanl 

~r 
8 

CuTanIIy 
In 

Phe.. 
A 

of 

equivalence 

principle) 
and 
In 

geodeey. 

8 

Spin 

Coupling 

EJqMrimanl 

8 

Candidate 
tor 

Macfiwn 
3 

8 

Con8Iant 
01 

Gravity 
G 

end 

I~ 

Square 
Law 

EJqMrimanl 

Millon 

(launch 

3)(JG,/04) 

Candidate 
for 

"Medlum-3 

mlsofon"; 

Launch 

8 

Gaodeey 

2003 

8 

Aeronomy 

æ 

SaM 

ULYSSES 

Investigation 
01 

8OIa, 

phenomena 

outside 

8 

Cosm~ray 
end 

Solar 

Particle 

Invaallgation 

(COSPIN) 

0IbItIng 

outside 
the 

ecliptic 

OngoIng 

million; 

the 

ecliptic: 

8OIar 

wind, 

structure 
of 

8 

Dust 

EJqMrimanl 

(DUST) 

around 
.... 

achI8V8d 

sun/wind 

Interface, 

helloopharic 

magnetic 

8 

Energetic 

Particle 

Composition 

Experimanl 

(EPAC) 

through 

Jupll.- 

fty-by 

Ref.ance: 
ESA 

BlMelin 
113 

and 

field, 

8OIa, 

,adlo 

bursts 

and 

pl8Ima 

-vas, 

8 

Magnetic 
Fiald 

aJqMrimanl 
(Flux 

Gate 

MagMlomat.NecIot 
Hallwn 

Magnatomat.) 

(FGM/YHM) 

72; 

8OIar 

X-rays, 

8OIa, 

and 

Intwplanatary 

8 

Int_allar 

N_al 
Gas 

EJqMrimanl 

(GAS) 

an.gatic 

particles, 

galactic 

cosmic 

,ays, 

8 

Solar 

X-RayfCosmlc 

Gamma-Ray 
Burst 

aJqMrimanl 

(GAB) 

int.stalla,lint.planetary 
n_al 
gas 

and 

8 

Rad~ScIanca 

Gravitational 
Wave 

Experlmanl 

(GWE) 

dust 

8 

Hailosphare 

Instrument 
for 

Spectra 

Composition 
and 

Anl80tropy 
at 

Low 

Energi.. 

(HI-SCALE) 

8 

Aad~ScIanca 
Solar 

Corona 

Experiment 

(SCE) 

8 

SoIa,-Wlnd 
Ion 

Composition 

Spectromat. 

(SWICS) 

8 

Solar-Wind 

Ob_tions 
0- 

tha 

Pol.. 
01 

the 

Sun: 

Ion 

and 

Electron 

Maa..amanta 

(SWOOPS) 

8 

Unified 

Radio 
and 

PIa.."a 

Wave 

Experimanl 

(lJAAP). 

211 

SaM 

XMM 

Achieving 

advances 
in 

the 

X-ray 

phylics 
(at 

8 

X-Ray 

Physics 

taoks: 

High 

accenIrIc 
4ð 

hour 

orbit 

the 

end 

ot 

the 
t 

ggos). 

broadband 

spectroSlCOpy 
be- 
0.1 

and 

10 

keV 

with 

'eaoIvlng 

po- 

EI~ 

of 

b-. 
5 

and 

(7000/117000 
km), 

eo 

apogee 
in 

nor1hem 

hami- 

Launch 
1 

\I9Q: 

mission 

duration 
2 

y...rs, 

Madium-,eaoIution 

spectroSlCOPY 

be-. 
01. 

and 
3 

keV 

with 

reaolvlng 

po- 
of 

0- 

250 
al 

0,5 

sp/Iwe, 

inclination 
7f1' 

ex1ended 
10 

y...rs 

keV 

Simultaneous 

optical 

moniloring 

be-. 
2000 

and 

eooo 
Â 

10 
a 

limiting 

magnitude 
01 

24,5 

8 

This 
is 

achieved 

through 
the 

instruments: 

3 

mirror 

modul.. 

3 

ceo 

array 

eam.as, 
one 
at 

1he 

prime 

focus 
01 

each 

lal88COpe 

2 

reftection 

grating 

spectromet.s 
ftlled 

10 

1\00 

01 

the 

telescopes 

1 

optieal 

monitor. 

8 

L~uration 

observatory 

a...llable 
10 

1he 

worldwide 

astronomical 

community 

STUDY 
ON 

ENHANCEMENT 
OF 

INTERNATIONAL 

INTEROPERABIUTV 

Performed 
by 

ASI 

and 

Softlab 

under 

ESAIESOC 

Contract 
No 

10459193/D/CS 

- 

Part 
II 

Page 
12 

- 



fï5)(6?n 

SPACE 

OPERATIONS 

GROUND 

SEGMENT 

SYSTEM 

STUDIES 
AND 

CONSULTANCY 
lIlJ~U",,:,:,,:,:,,:,::,,:::,,:::::,,;~,,::::::',},,:,::"'":",:,:::,:",:::,:::::::::'::,,:,,,:',',,,',::::,::::::::::,::"":"'"':",:"",,,,},,}:,:,,,}}}',:'}"':""":':"':"""'}:":'::::":':":""'::::':::::':::':::':::::':'::::'::'::"':::":':::::"::::':",:::,:,:,::,:,,:,:::,::::::,::::,:::,::,,:,:,:::,:,:::::::::::::::::::::"":"':':;::::::':':::':"::::::",:""":,:::::::,:,::::",,:,,,:,,::::::::::,:,:::::::,:::":::::::::::""::"",:,:,,:,,,,,:::::,::,,:':'::"':'::":::'::'::::""::':::::::::::':::':':'":::::::::::"':"'::"":'::::::"'::':':'::::'::":"::':::':::::::::':::::::':::':':'::'::':"""}::::"::"""",::,:::::,,::,,::::,,::,,:::,,:,:,:,:,:::::,:",:::::,:::,,::::,:,::,,:::,:::::::::: 

TABLE 

2.2: 

ESA 

MISSIONS. 

SPACE 

DATA 

SYSTEM 

ELEMENTS 
AND 

OPERATIONS 

SCENARIOS 

This 

table 

contains 
the 

space 

data 

system 

elements 
in 

terms 

of 

ground 

stations, 

control 

and 

data 

centres 

including 
the 

data 

links 

between 

these 

facilities. 

Those 

mission 

scenarios 

which 

represent 

interoperation 

scenarios, 
i.e. 

which 
are 

the 

subject 
of 

the 

remaining 

chapters 
in 

this 

report 

and 
of 

the 

study 

work 
in 

WPs 

2000 

and 

3000 
are 

underlined. 

For 

interpretation 
of 

the 

link 

designations 
see 

Figure 

2.1. 

SPACE-GROUND 
LINK 

CONTROL 

CENTRES 

NO 

NAME 

TERMINALS/SYSTEMS 

SCIENCE 
OR 

OPERATION 

SCENARIOS 

REMARKS 

DATA 

CENTRES 

PLATFORM 

PAYLOAD 

PLATFORM 

PAYLOAD 

1 

ARIANE 
./5 

. 

Arian.. 

tracking 

nel- 

Arlane 

control 

centre 

(a) 

EPf-EG-EC 
tor 

launcher 

CXIIWoI 

work 

(b) 

~ 
tor 

upper 

118118 

tracking 

- 

B8m1uda 

station 

(10. 

upper 

stag.. 

treck- 

Ing) 

2 

ARISTOTELES 

Kiruna 

Kiruna 

plus 

poslibly 

ESOC 

ESOC 

(a) 

EPI&Pt.EG-EC 
10< 

platlonn 
and 

paytoad 

CX)I'8oI 

oth", 

European 
sta- 

tions 

3 

ARTEMIS 

Fucino 

U.. 

stations 

Fucino 

Fucino 

(e) 

EPf&Pt-EG-EC 
10< 

platlonn 
and 

paytoad 

management 

. 

ATV 

DRS 

DRS 

ESOC 

(?); 

strong 
in- 

ESOC 
(1) 

strong 
in- 

(8) 

EPI-ES-EC 
10< 

platlonn 

oontroI 

during 

e8C8llland 

d_1 

terlac.. 

with 

oontrol 

I~ 

with 

oontrol 

(b) 

EPI-E5-EC-NC 
during 

pmldmlty 

operations 
a.g. 

with 

Space 

cent... 
of 

Y8h1d.. 

oentre 
of 

Y8h1d.. 

Station 

which 
is 

des1lnatlon 
or 

which 
is 

des1lnatlon 

(c) 

~ 
durlng 

pmtdmity 

operellon8 

poinl 
of 

departLl"a 

or 

point 
01 

dapartLl".. 

5 

CLUSTER 

Odenwald. 
Redu 

plus 

- 

for 

low 

date 

.at.. 

ESOC 

- 

Joint 

Scienoe 
Op- 

Done 
by 

Pis 

(a) 

EPl-EG-EC 
and 

DSN 

(Goldstone 
& 

payload: 

Odenwald 

",atlon 

Centr.. 
in 

(b) 

~ 
tor 

LEOPfTOP 

Canberre) 

&Redu 

ChIlton 

(UK): 

ooor- 

(e) 

EPI&Pt-EG-EC 
and 

- 

for 

high 

deta 

ret.. 

US 

dlnel.. 

payload 

(d) 

EPI&Pt-NG-EC 
tor 

oomml8llonlng 

payload 

Goldston.. 

operetions 
end 

(e) 

EPI&Pt-EG-EC 
tor 

routine 

pha.. 

& 

Canber.e 

transmils 

oom- 

(I) 

NPI-EPI-NG 
ND 

tor 

high 

.ale 

data 
of 

spacifIc 
US 

paytoad 

/ 

mands 
to 

ESOC 

"'----- 

, 

. 

ESOC 

performs 

G,/) 

i'-t. 
t{ 

k 

payload 
ops 

CI 

cæAASI 

Eith", 

European 
1IIa- 

es 

for 

TIC 

ESOC 

ESOC 

(8) 

EPI&Pt.EG-EC 
or 

SAMBA 

lions 

or 

DSN 

plus 

(b) 

EPI&Pt-NG-EC 
tor 

platlonn 
and 

paytoad 

oontroI 

Weilheim 
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SPACE-GROUND 
LINK 

CONTROL 

CENTRES 

NO 

NAME 

TERMINALS/SYSTEMS 

SCIENCE 
OR 

OPERATION 

SCENARIOS 

REMARKS 

DATA 

CENTRES 

PLATFORM 

PAYLOAD 

PLATFORM 

PAYLOAD 

7 

COlUMBUS 
PR. 

TDASS 
& 

DAS 

TDRSS 
& 

DRS 

COFCC 
el 

GSOC 

pi... 

COFCC 
el 

GSOC 
(tor 

COFCC. 

MUSC 
Øn 

Kðln) 

(e) 

EPI&PI-Es.eCPI&PI 
for 

oonIroI 
of 

COF 

including 
Its 

EI.IOp88I1 

The 

opeI8l1on 

_1108 
.. 

thoM 

OGRAMME 

(ground 

station 
lot' 

SSCC 
el 

JSC 

(tor 

081'- 

Europeen 

pIIytOBd) 

end 

other 

EI.IOp88I1 
8Up- 

pIIyt08d 

from 

COFCC 

UIIng 

DRS 

.nd 

CET 

tor 

ESA 

tpOI18OI'ed 

pIIyt08d 

8nd 

for 

DRS 
Is 

COlUMBUS 

lain 

million 

pile-) 

plul 

POIC 
el 

MSFC 

port 

centr.. 
lor 

the 

Euro- 

(b) 

NPI.EPI-ES-NO 
tor 

del8 
of 

US 

pIIyt08d 
In 

COF 

US 

pIIytoed 
In 

the 

.;oF 

Eerth 
T 

erminel 

(CE'T) 

(for 

US 

pIIyt08d) 

p..., 

peyt08d; 

POSS 
el 

(e) 

EPI&PI-NPI-NS-NCPI-ECPF&PIIor.... 
of 

TDASS 

during 

el 

ESOC) 

MSFC 
lor 

US 

pIIyt08d 

certain 

million 

pIIe- 

lor 

COF 

control 
by 

COFCC 

(d) 

EPI&PI-NPl-Ns-NCPlIor 
COF 

pletlorm 
8nd 

pIIyt08d 

control 
by 

SSCC 
et 

JSC 

during 

08I'\8In 

million 

phe- 

II 

CN 

DAS 

DRS 

ESOC 

(?); 

IIrong 
In- 

ESOC 
(?) 

Itrong 
In- 

(e) 

EPI-Es.eC 
lor 

pletlorm 

control 

during 

elC8f'lt 
end 

d-- 

lerf- 

with 

control 

lerf8ce 

with 

control 

(b) 

EPI-Es.eC-NC 
during 

P'Oldmtty 

opeI8l1on8. 
..g. 

with 

~ 

centre 
01 

whide 

centre 
01 

whide 

SI8I1on 

which 
II 

destinetion 
or 

which 
II 

destinetion 

(e) 

~ 
during 

P'Oxtmlty 

operellon8 

point 
01 

d8p8rture 

or 

point 
01 

d8p8rture 

II 

DRS 

Fucino 

User 

station. 

Fucino 

Fucino 

(e) 

EPI&PI-EG-EC 
lor 

pletform 
end 

peyt08d 

mene~8nI 

10 

ENVISAT 

. 

LEOP: 

Wellop.. 

Kirune, 

Me_'ome.. 

ESOC 

ESOC 

ESRIN 

end 

others 

(e) 

EPI-NG-EC 
end 

Poker 

Flel, 

Kirune 

Fucino 

plus 

Feirb8nks 

(b) 

EPI-EG-EC 
lot' 

LEOP 

pletform 

control 

end 

probebly 

other 

end 

other 

user 

stationl 

(e) 

EPI&Pt-EGIS-EC 
lor 

pletform 
.nd 

peyt08d 

control 

station. 
.. 

for 

(d) 

EPI-EGIS-ED 
lor 

pIIyt08d 

del8 

hIIndling 

ERS1/2 

(e) 

EPI-NG-ND 
lor 

peyt08d 

8Cqullition 
end 

del8 

handling 
by 

. 

RoutPhII..: 
Kirune 

NOAA 

11 

ERS 

1/2 

. 

LEOP: 

Wellops, 

Kirune. 

Me_10m... 

ESOC 

ESOC 

ESRIN 

end 

other. 

(e) 

EPf.NG-EC 
end 

Poker 

Flet. 

Perth. 

Fucino 

plu. 

Feirb8nk. 

(b) 

EPf.EG-EC 
lot' 

LEOP 

pletform 

control 

Sentiego. 

Kirune 

end 

other 

user 

stations 

(e) 

EPf&PI-EG-EC 
lor 

platform 
end 

peyt08d 

control 

(end 

other.) 

(d) 

EPI-EG-ED 
lor 

pIIyt08d 

del8 

handling 

. 

Rout.PhII..: 
Kirune 

(e) 

EPI-NG-ND 
lor 

pIIyt08d 

8Cqullillon 
end 

del8 

handling 
by 

NOAA 

12 

EURECA 

MIS. 

. 

. 

TDASS 
lor 

deploy- 

Me_'0m... 
Kourou 

ESOC 

ESOC 

(e) 

EPf.ShutIt.NS-NC-EC 
lor 

dtlploym8nl 
end 

retrl_1 

SIONS 

ment 
end 

relrie",,1 

end 

Perth 

(b) 

EPf&Pt-EG-EC 
lor 

routine 

phue 

. 

Me_10m.., 
Kourou 
end 

Perth 

lor 

routine 

phil.. 

13 

FIRST 

Vlll8fre""", 

Perth 

.. 

lor 

TIC 

ESOC 

ESOC 

(8) 

EPI&PI-EG-EC 
lor 

pletform 
8nd 

peyt08d 

control 

1~ 

HUBBLE 

TDRSS 

TDRSS 

GSFC 

GSFC 

Verlous 

(8) 

NPI&PI-Ns-NC 
lor 

pletform 
8I'Ic:I 

pllyI8od 

control 

(b) 

NPI-NS-ND 
lor 

pIIyt08d 

~1Ion 
In 

the 

US 

(e) 

NPI&EPI-Ns.eD 
lor 

pIIytoed 

~1Ion In 

Europe 

STUDY 
ON 

ENHANCEMENT 
OF 

INTERNATIONAL 

INTEROPERABIUTY 
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by 

ASI 

and 

SoftJab 
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No 
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SPACE-GROUND 
LINK 

CONTROL 

CENTRES 

NO 

NAME 

TERMINALS/SYSTEMS 

SCIENCE 
OR 

OPERATION 

SCENARIOS 

REMARKS 

DATA 

CENTRES 

PLATFORM 

PAYLOAD 

PLATFORM 

PAYLOAD 

15 

HUYGENS 

DSN 

DSN 

JPL 

. 

ESOC 

8Ct8 

a. 

(8) 

EPl-NPI.NG-NC 
lot 

LEOP 

and 

CNI.. 

pha.. 

POCC 

(b) 

EPl-NPI-NG-NQ.EC 
lot 

d--.t 
and 

ocntInuing 

pha.. 

. 

JPL 

parlorm. 
pay- 

load 

ope 

EPt 

d88lgnal.. 
tha 

Huygen. 
I/c 

18 

INTEGRAL 

Villafranca 

Villafranca 
& 

DSN 

ESOC 

ESOC 

ptUi 

ScIence 

ScI-- 

Data 

Centre 
In 

(8) 

EPI&PI.EG-EC 
and 

(Gcldstone 
& 

Clnber- 

ep.ation 

Centra 
at 

Europa 

(b) 

EPI&PI.NG-EC 
lor 

plat1orm 
and 

payload 

control 

re) 

ESTEC 

(c) 

EPI&PI.NG-ED 
lor 

payload 

dal8 

(poIIibly 
allO 

... 

EC) 

17 

INTERMARSNET 

DSN 

DSN 

ESOC 

ESOC 

(a) 

EPI&Pt.NG-EC 
Of 

(b) 

EPI&Pt-NG-NC 
lot 

plat1orm 
and 

payload 

control 

18 

ISO 

Villafranca 

Villafranca 
& 

DSN 

Villafranca 

Villafranca 

(8) 

EPI&Pt.EG-EC 
and 

(Gcldstone) 

(b) 

EPI&Pt.NG-EC 
lot 

ptat1orm 
and 

payload 

control 

19 

METEOSAT 
SE. 

Fucino 

Fucino 

EUMETSA 
T 

CC 

EUMETSAT 
CC 

(a) 

EPI&Pt.EG-EC 
lot 

ptat1orm 
and 

paylaod 

control 

EUMETSA 
T 

hat 

be81 

ool1lidered 

COND 

GENERA- 

(b) 

EPt.EG-ED 
lor 

payload 

dal8 

handling 

equl...18I'I1 
with 

ESA 

lot 

the 

po.wpoM 

TlON 

(c) 

EPI&Pt.NG-NC 
lor 

I/c 

operaled 
by 

NOM 

01 

!hi. 

lludy 

20 

METEOSAT 

Odenwald 

Odenwald 
piuS 

user 

ESOC 

ESOC 

(a) 

EPI&Pt.EG-EC 
lor 

ptat1orm 
and 

paylaod 

control 

stations 

(b) 

EPt-EG-ED 
lor 

paytoad 

dal8 

handling 

(c) 

EPI&Pt-NG.NC 
lor 

I/c 

operaled 
by 

NOM 

21 

METOP 

. 

LEOP: 

Wallops. 

S_al 

globally 
dis- 

EUMETSAT 
CC 

EUMETSA 
T 

CC 

(a)~and 

EUMETSA 
T 

hat 

b...... 

ool1lidered 

Poker 

Flal. 

Europ... 

I,ibuted 

user 

stations 

(b) 

EPt-EG-EC 
lor 

LEOP 

plat1orm 

control 

equiWll8l'lt 
with 

ESA 

lor 

the 

purpose 

an 

polar 

station 

and 

(also 
in 

the 

US) 

(c) 

EPI&Pt-EG/S-EC 
lor 

ptat1orm 
and 

payload 

control 

01 

!hi. 

lludy 

(the 

IIlellile 
win 

be 

probably 

other 

sta. 

(d) 

EPt-EGfS-EO 
lor 

payload 

dal8 

handling 

d8V8lopad 
by 

ESA 

anyway). 

tions 

as 

10, 

ERS 
I 

12 

(e) 

~ 
lor 

paytoad 

acqullition 
and 

data 

handling 
by 

The 

data 

handling 

ey8Iem 
wiN 

be 

. 

Rout.Phase: 
E..o- 

NOM 

CCSOS 

compaUble 

pean 

polar 

station 

(I) 

NPt-EPlIor 
NOM 

payload 
on 

ESA/EUMElSA 
T 

plat1orm 

22 

MORO 

Weilheim 
plus 

possi- 

as 

lor 

TTC 

ESOC 
m 

ESOC('l) 

(a) 

EPI&Pt.NG-EC 
Of 

bly 

DSN 

f?) 

(b) 

EPt&Pt.NG-NC 
lor 

plattorm 
and 

payload 

control 

23 

ROSETTA 

Weilheim 
or 

Oden_ld 

as 

lor 

TTC 

ESOC 

ESOC 

(a) 

EPI&Pt-EG-EC 
and 

rJ. 

Perth 

plus 

PC' 

(b) 

EPI&Pt-NG-EC 
~I 

OSN 
I. 

u88d) 
lot 

plat1orm 
and 

paytoad 

con- 

sibly 

DSN 

trol 

24 

SOHO 

DSN 
2ð 

m 

DSN 
2ð 

m 

Transportable 
POCC 

SOHO 

Experiment 

Data 

pr~ng 

'aclllU.. 

(8) 

EPI&Pt.NG-NC 
lor 

plat1orm 
and 

payload 

control 

(TPOCC) 
al 

GSFC 

ep.anons 

Facility 

al 

GSFC; 

~ 
and 

(b) 

NPt-EPI.NG-NQ.NO 
lot 

NASA 

payload 

data 

handUng 

(EOF) 
al 

GSFC 

di8lribut.. 

data 
10 

EOF 
10 

(c) 

EPt-EPI.NG-NQ.EO 
lor 

ESA 

payload 

data 

IwndIIng 

InvesUgalors 
and 
10 

ESA 
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SPACE-GROUND 
LINK 

CONTROL 

CENTRES 

NO 

NAME 

TERMINALS/SYSTEMS 

SCIENCE 
OR 

OPERATION 

SCENARIOS 

REMARKS 

DATA 

CENTRES 

PLATFORM 

PAYLOAD 

PLATFORM 

PAYLOAD 

25 

SPACElAS 
MS- 

IDRSS 

IDRSS 

JSC 

MSFC 

plus 

GSOC 

(a) 

Ef>l.ShuItI~NCPf 
lor 

platlofm 

-*01 

ECPlItl 

GSOC 

$IONS 

(b) 

EPI-ShuItI.Ns-NCPI-ECPlIor 
oonhII 
01 

ESA 

payload 

2a 

STARS 

Villafranca 

as 

lor 

TTC 

ESOC 

ESOC 

(a) 

EPI&PI.EG-EC 
lor 

platlofm 
and 

paylaod 

control 

'0 

STEP 

See 

remark 

See 

remark 

ESOC 

ESOC 

(a) 

EPI&Pt.NG-NC 
and 

Thera....., 
10 

be 

two 

optona 
lor 

(b) 

NP~EPI.NG-NC 
lor 

option 
1 

(ESA-NASA 

oooparati1l8 

m1881on). 

lhis 

m188lon: 
an 

NASA-ESA 

cooper. 

lor 

platform 
and 

payfaod 

control 

tIon 
In 

which 

NASA 

would 
do 

(e) 

EPI&PI-EG-EC 
lor 

option 
2 

(ESA 

ml88lon). 
lor 

plattorm 
and 

ml88lon 

operatlon8 
(GSFC 

plus 

OSN 

paytoad 

control 

(1)). 

or 

an 

ElIOp8Iin 

ml88Ion 

where 

ESOC 

would 

parIorm 

-*01 
and 

1ha 

Europ..n 

illation 

- 
would 
be 

UMd. 

28 

ULYSSES 

DSN 

DSN 

JPL 

JPl 

During 

r..'.time 

_s 
In 

(a) 

EPI&PI-NG-NC 
lor 

plattorm 
and 

payload 

control 

The 

routing 
01 

a"Periman! 
data 
In 

the 

Science 

Support 
Ar.. 

(b) 

NPI.NG-ND 
lor 
rt 

_s 
and 

lor 

US 

PIs 

routine 

pha- 
Is 

not 

quite 

cI.r 

01 

JPL; 

otharwl.. 
In 

llllri. 

(e) 

EPI-NG-NC-ED 
lor 

European 
Pis 

from 

1ha 

a..llable 

InIolINtion. 

oos 

InsliM.. 
01 

PIs 

Ho_. 
this 

ml88lon 
Is 

quoted 
lor 

hi8lorical 

r..sons 

anywllY. 

Therlllore. 

it 

will 

notspp..r 
In 

Tabla 
3.1 

211 

XMM 

Perth 

Perth 

ESOC 

- 

Science 

Cps 

Contr. 

(a) 

EPI&PI-EG-EC 
lor 

plattorm 
and 

payload 

control 

Ctr.. 
In 

Vilfra 

(b) 

EPI-EG-ED 
lor 

payload 

data 

handNng 
and 

scheduling 

support 

. 

ESOC 

performs 
paytoad 
ops 
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2.3 

NASA 

MISSIONS 

The 

following 

Tables 
2.3 

and 

2.4 

contain 

pertinent 

information 
on 

some 

current 
and 

the 

future 

NASA 

missions 
as 

published 
in 

the 

documents 
[1] 

and 

[3]. 

Document 
[1] 

is 

being 

updated 

regularly, 
the 

latest 

issue 

available 
was 

that 

of 

August 

1995. 

The 

missions 
and 

mission 

characteristics 
have 
of 

course 

somewhat 

changed 

since 

June 

1994.(1) 
It 

was 

found, 

that 

these 

changes 
did 

not 

lead 

to 

any 

changes 
in 

the 

study 

conclusions. 
Thus, 
the 

June 
94 

issue 

was 

kept 
as 

the 

baseline 

information 

source 
on 

the 

GSFC 

sponsored 

NASA 

missions. 

Document 
[3] 

contains 

information 
on 

the 

JPL 

sponsored 

missions. 

Newer 

issues 
of 

this 

document 
did 

not 

become 

available 

during 
the 

course 
of 

the 

study. 

Table 
2.3 

contains 
the 

mission 

descriptions. 
Table 

2.4 

contains 
the 

space 

data 

system 

elements 

concerning 
the 

space-ground 
link 

and 

the 

link 

between 

ground 

stations 

and 

control 

and/or 

data 

centres. 

TABLE 

2.3: 

NASA 

MISSIONS 
- 

MISSION 

DESCRIPTIONS 

Abbreviations: 
SCIM 
= 

Space 

Science 

Mission; 

EOM 
= 

Earth 

Observation 

Mission; 

COMM 
= 

Telecommunication 
Mission; 

STUM 
= 

Space 

Transportation 

Mission, 

unmanned; 

STMM 
= 

Space 

Transportation 

Mission, 

manned; 
GEN 
= 

Other 

missions. 

NO 

CATE. 

NAME 

OBJECTIVES 

PAYLOAD/FUNCTIONS 

ORBIT 

REMARKS 

GORY 

35 

SOM 

ACE 

Advanced 

Compolition 

Explorer; 

m....sures 

particl.... 
01 

Solar, 

No 

detailed 

information 

a..ilabta 
to 

the 

author, 

~... 
Ubfation 
Point 
L 
1 

Re1.ence 
(3) 

inlerplanetary, 

inl.8I8Ilar, 
and 

galactic 

origins 

-nning 
tha 

en.gy 

ranga 

from 
1 

kaY/nucleon 

(Solar 

Wind) 
to 

_al 

hundred 

MaY/nucleon 

(galactic 

cosmic 

rays), 

Additionally, 
ACE 

will 

S1udy 

abundances 
01 

_lally 
all 

i.,lop.... 
trom 

H 
to 

Zn 

uling 

high 

rnoiution 

spec:1romalars, 

Launch 

Oð{g7. 

dl.l'ation 
up 

10 

5 

y....rs, 

3ð 

GEN 

ARIANE 

T8Iamalry 
and 

tracking 

support 
lor 

Ariana 
3rd 

stage 

operations 

Not 

apptlcabta, 

Launcher 

njactory 

Ralar-- 
11J 

Launch 

Vahi. 

cta 

Support 

37 

SOM 

A'XAF 

Improved 

X-ray 

a8lronomy 

rRS8l1rch 
(10 

times 

the 

rnoiution 

X-ray 

spectrometar 

Polar 

.... 

0fbII. 

eun-aync:Ivon 

Ralar-- 
[1) 

and 

100 

times 

the 

sanliti'JItv 
than 

88rtl. 

mislions 

(a,g, 

HEAO)), 

0U8 

Launch; 

10{g8 

For 

example 

newly 

mentioned 

missions 
are: 

EOS-LAL 
T 
& 

-CHEM, 

Relativity, 

SMEX-4 

(Transition 

Region 
end 

Coronal 

Explorer, 

TRACE), 

SMEX-5 

(W1de-Fi8Id 

Infrared 

ExpIor8l'), 

Medium 

Class 

Explorer 

Missions, 

Advanced 

Earth 

Orbiting 

Satellite 

(ADEOS-1). 

Missions 
not 

yet 

mentioned 
ar.: 

FAST 

(-SMEX-3) 
end 

TlMED-H 

&-L. 
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NO 

CA 

TE- 

NAME 

OBJECTIVES 

PAYLOAD/FUNCTIONS 

ORBIT 

REMARKS 

GORY 

38 

saM 

CONTOUR 

Comel 

Nucleua 

Tour; 
I. 
a 

DiIOO~ 

typ8 

minion 
lor 

flyby 

01 

. 

Imaging 

Instn.m- 

H~ 
wI1h 

d18l8n088 
01 

R_-- 
[3] 

-.Ioomel., 

. 

Dull 

analy- 

0,211 

t11rcKq1l,211 
AU 

. 

Impact 

oount. 

Launch 

0612003; 

minion 

duration 
5 

y.... 

. 

N-aland 
Ion 

~at. 

311 

EOM 

EOS 

The 

Earth 

ObMnling 

System 

IEOS) 
I. 
a 

muiti-mllllion 

Th. 

programme 

InllOl- 

1118 

op8'ation 
01 

num.ou. 

Instrum- 
on 

multipla 
8/c 

PoI8r 

8nd 

mid-Inclination 
_rth 

R8I.-- 
[1] 

programme 

(altogeth. 
17 

Sliellil_) 
with 

1118 

obj8Ctive 
01 

placed 
In 

polar 

and 

mld-4nc1lnalon 
0<bi18 
In 

support 
01 

multipla 

dl8Cipilnee 

within 

the 

0<bi18 

S.. 

allD 

AlII8tion 

WMk 
Fib 

21, 

acquiring 
the 

geophysicsl, 

00.,,1081, 
and 

bioIogiC8llnlormation 

Earth 

8Ci-- 

~ 

oommunlty, 
The 
5 

dlll.ent 

-.t.. 

oI8/c.", 
(1) 

EOS-AM 

(ante 

II1C14 

page 
3ð 

n8C8lS8ry 
lor 

Int.... 

study 

01 

1118 

_rth, 
The 

EAO 

datil 

and 

m~lem 
- 

morning 

O<bil), 
(2) 

EOS-PM 

(post 

,,~Iem 
- 

alt~ 

O<bit), 
(3) 

EOS- 

Information 

Iystem 

will 

build 

up 

0- 
10 

yea" 

and 

then 

function 

AERO 

(A.olDl..), 
(4) 

EOS-AL 
T 

(AltImetry, 
(5) 

EOS-CHEM 

(ChemIIlry) 

lor 

al 

I..st 

15 

y.." 
to 

allow 

accurate 

modalling 

011118 

PI'OCeSS88 
that 

oonlrol 
the 

environment. 
During 

1118 

15 

y..r 

ob_tion 
period 
01 

the 

EOS 

mission, 
a. 

many 
a. 

five 

spacacralt 
(one 

Irom 

..ch 

_i..) 
will 

be 

P.ton11ing 

normal 

op.ations 
at 

the 

Slme 

time, 
In 

addition 

lhIfe 

may 
be 

two 

spacacralt 
from 

the 

Slme 

_I.. 
in 

orbit 

during 
a 

I/c 

replacement 

pII'iod 
01 

up 
to 

six 

months, 

Launches 

starting 

Oð~ 

40 

ST1.JM 

EURECA-2 

Launch 
and 

Retrieval 

Missions, 

S.. 

Table 

2,1 

SOO 
x 

SOO 

km, 
28 

degr- 

ReIII'-- 
[IJ 

Inclination 

EURECA 
is 

released 

from 

the 

Shu1t1e 
in 

space 
by 

the 

RMS. 
is 

then 

activated 
and 

boosted 
10 

lis 

op.ational 
orbil 

(500 
x 

SOO 

km) 

by 

ils 

own 

propulsion 

Iystem, 

Throughout 
the 

routine 

mission. 

operational 

control 
and 

ground 

support 
are 

provided 

by 

ESOC EURECA 

returns 
10 

a 

retrievable 

orbilal 
Ihe 

end 

ollhe 

mllSÍOn. 

wh.e 
it 
is 

picked 
up 

by 

the 

Shu1t1e 

using 

RMS, 

41 

SCIM 

FAST 

FAST 
is 

the 

S<ICOnd 

e"Plor. 
01 

Ihe 

SMEX 

multi.mlssion 

FAST 

Imtrument. 

include 

al8Ctric 
and 

magnetic 
!laid 

inllrument. 
and 

pia- 

partcl.. 

3SO 
x 

4200 
km 

113 

dagr- 

O<bil, 

ReIII'-- 
[1] 

(SMEX-3) 

programme. 
Its 

primary 

objective 
Is 

to 

In_gate 
Ihe 

plasma 

instrument. 
such 
a. 

the 

nol....~ 

physics 
of 

the 

low 

altitude 

auroral 

zone, 

The 

principle 

8Cience 

. 

ElectroII8tic 

AnaIV- 

(ESA 

............_) 

m..surements 
will 

be 

!aken 

when 
the 

I/c 

1'8- 

through 
Ihe 

. 

Time-ol.nlght 

Enlfgy 

AnaJysing 
Man 

$pectromet. 

(TEAMS) 

""rth's 

auroral 

zones. 

which 
I. 

1118 

droular 

region 
at 

magnetic 

. 

Walle/Partide 

Corralator 

(WPC) 

latitudes 

between 
65 

and 

75 

degr.., 

Launch: 

Oð/ll4 
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NO 

CA 

TE- 

NAME 

OBJECTIVES 

PAYLOAD/FUNCTIONS 

ORBIT 

REMARKS 

GORY 

~2 

SOIM 

FUSE 

FUSE 
Is 

Far 

Ultravlol81 

(FlN) 

Spectroscopy 

Mi88lon 
with 

No 

d8l8lled 

Information 

a..llable 
10 

the 

author. 

HIgh 

-*10 
orbit 

000 
x 

71000 

R8I--- 
(3) 

sulfocian1 

...stivlty 
10 

study 

FIN 

8OI.WC8tI 

throughout 
the 

solar 

Ion 

with 

:28.7 

~ 
inclination 

SY"""'. 
the 

galaxy 

and 

even 
at 

extra-galactic 

distances. 
A 

saoondary 

objective 
Is 
\0 

study 

spectra 
0- 

the 

Extr"",a 

Ultraviolet 

(ElN) 

region 

with 

moderate 

raaolullon, 

Launch 

Oð/2OOO. 

duration 
up 

10 

5 

yea.. 

43 

EOM 

GOES 

GeoS1ationary 

Operational 

Envlronmenlal 

Satellite 

(Sari.. 
I 

.. 

lmag<< 
and 

Sounder 

Subsyst""': 

provld.. 

earth 

Imaging 
In 

both 
the 

visible 

and 
IR 

GeosIalionary 
75 

and 

135 

d. 

Reference 
[1) 

hough 
M): 

thasa 

n- 

generation 

environmental 
..tel 
lit.. 
In 

spectra 

gr- 

-- 

geoS1ationary 
orbit 

are 

3-aJds 

s1abllized. 

.. 

Spaoa 

Environmental 

MonItoring 

Soosy""",: 

mea.... 

magn8lic 
fi8k:t 

X-ray 

am188lon8. 

proton 

and 

alpha 

particle 
ftux, 

and 

high 

....gy 

aI~ 

Launches 

b.- 

04/Q4 

and 

12103 

.. 

Search 
and 

Rascua 

SubsysI""': 

d8lac1a 
and 

ralays 

dlstr- 

signals 

from 

alrcralt 

and 

some 

cIa- 
of 

marina 

vehlcI.. 
10 
a 

SAR 

ground 

station 

. 

Data 

Collection 

Sy8I""': 

r8C8iY8tl 
and 

tranamlta 

uplink 

dale 

from 

remote 

data 

collection 

platforms 
10 

the 

Wallops 

Island. 

VA/Command 
and 

Data 

Acquisition 

rNLP/COA) 

s1ation; 
this 

syst"'" 

also 

r8C8iY8tl 
and 

ralays 

Interrogation 

signals 

from 

the 

WlP/COA 

s1ation 
10 

the 

platforms 

.. 

WEFAX 

Syst""': 

relays 

_ther 

facsimile 

(WEFAX) 
from 

the 

WlP/COA 

ground 

station 
10 

the 

u- 

community, 

~~ 

SOIM 

GRAND 

This 

Space 

Physics 

mission 

consists 
of 
4 

spinning 

spaC4Cl'aft 

No 

detailed 

Information 

available 
\0 

the 

author, 

S-al 
0fbI18: 

2>c3O 

RE 

aqua- 

Reference 
(3) 

TOJR 

with 

instruments 

similar 
to 

tho... 
on 

ISTP 

OIust", 

(see 

line 

5 

of 

1oIIaI. 

1Ix235 

RE 
In 

Iun8r 

plana 

ClUSTER 

Table 

2,1), 

The 

ocientlfic 

objectives 
01 

the 

mission 

s""",slo 
be 

(through 

dO<bla 

lunar 

awlng-by). 

the 

same. 

Unlike 

ISTP 

Cluster. 
this 

mission 
will 

have 

and 

101c30 
RE 

polar 

communications 
between 

spacecraft. 
using 

VHF. 
to 

obtain 

relative 

position 

Inlormation, 

Launch 
OQ; 

mission 

duration 
5 

yea... 

45 

SOIM 

HESP 

High 

Energy 

Solar 

Physics: 

carries 
a 

single 

High 

Energy 

High 

E_gy 

Imaging 

Spectrometer 

000d)() 
Ion 

8Ul>-eynchr0n0u8 

Ralerance 
(3) 

Imaging 

Spectrometer 
(HEIS) 

Instrument 
to 

detect 

solar 

ftares. 

polar 

ear1h 

0fbi1 

Launch 

01fOQ; 

mission 

duration 
3 

yea... 

~ 

SOIM 

IRAM 

a.k.a. 

Inlrared 

Astronomy 

Mission. 

.. 

Multi-band 

Imaging 

photometer 

HaIIocar*Ic 
0fbi1 

tralHng 

the 

Ref--- 
(3) 

SIRTF 

.. 

Infrared 

array 

eamera 

..... 
al 
a 

rata 

of 

0.11 

AU/year 

Launch 

2000; 

mission 

duration 
5 

yea.. 
(I) 

.. 

Infrarad 

spectrom8ler 

STUDY 
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OF 
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by 
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under 
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SPACE 

OPERATIONS 

GROUND 

SEGMENT 

SYSTEM 

STUDIES 
AND 

CONSULTANCY 

NO 

CATE- 

NAME 

OBJECTIVES 

PAYLOAD/FUNCTIONS 

ORBIT 

REMARKS 

GORY 

47 

EOM 

lANDSAT-7 

The 

Land..t-7 
ole 

will 

prollidelhe 

cepabillty 
10 

remotely..,.. 

e 

Enhanced 

Thematic 

Mapper 
Plue 

(ElM 
+ 

) 

706 

Icm, 

~eynctwonous 
poIer 

R..8I'I08 
(1) 

and 

collect 

date 

lor 

the 

production 
01 

multi-epectrallmagery 
01 

0IbIt. 

10:00 
am 

d~ng 

the 

..rth'l 

1Url808. 

The 

project 

will 

continue 
\0 

meke 

Land..t 
type 

date 

avellable 

lor 

US 

cllIIl, 

nellonel 

security, 
and 

privete 

I8Ctor 
al 

weI' 

al 

acedemlc, 

lorelgn, 

and 

commercial 
uses 

and 
10 

..... 
10 

expand 

the 

U18 

011UCh 
da" 

lor 

global 

chenge 

r-rch 
and 

netionel 

security 

purposes. 

Launch: 

Ot/98. 

48 

SaM 

MARS 

BAL- 

Balloons 

dropped 
on 

Mar. 
as 

Instrument 

cernerl 

No 

detelled 

Inlorrnetion 

avellable 
10 

the 

author, 

Reference 
(4) 

LOON 

Launch 

01/9Q; 

Mar. 

orbit 

insertion 
t 

2I9Q 

4g 

SaM 

MARS 

08- 

Payload 
to 

be 

landed 
on 

Mars; 

Mars 

orbiter 

actl 
al 

data 

relay 

No 

detailed 

Information 

avellablelo 
the 

author. 

Reference 
(4) 

SERVER 
DI 

and 

02 

PAY- 

LOAD 

50 

saM 

MESURE 

Mar. 

Enllironmental 

Survey 

Pathfind", 
and 

Land", 

Inciuding 

No 

deteiled 

information 

aveilable 
10 

the 

euthor. 

Ref.ence 
(4); 

the 

complete 
Mars 

micro-rov",.; 

comprises 

small 

landing 

vehicles 

distributed 

over 

progrlmm.. 
II 

still 

under 

diSICU. 

the 

Martian 

surface 
10 

Iorm 

eventually 
a 

global 

network. 

lion 

and 

lar 

110m 

being 

Ipproved. 

Launch 
of 

Pathfind. 
end 

Qð 

with 

Mar. 

orbit 

irtS8l'ticn 

10jl;l7; 

launch 
of 

first 

Land", 
In 

01/2001 

end 

of 

second 

Land. 
in 

04/2003. 

51 

SaM 

NEAR 

Near 

Earth 

Ast8foid 

Rendezvous 

mission; 

adopted 
as 

second 

. 

Visible 

Imager 

Hallooantric 
and 

around 
In 

Reference 
(3) 

"Diooovery 

class" 

mission 

(simple 

sic. 

hailing 

focussed 

lcientific 

. 

Gamma 
ray 

8p8Ctrometer 

asteroid; 

dl8lanoe 
up 

10 

2,25 

AU. 

objectives, 

who.e 

development 
costs 

does 

not 

e>C88d 
150 

. 

Imaging 

epectrograph 

MS). 

. 

Laser 

altimeter 

Flyby 
of 

201g 

Van 

Albada 
In 

July 

Qð, 

014ð(lO 

Ner8U8ln 

Januery 

. 

Magnetometer 

2000 

etc. 

Launch 

01/98; 

mission 

duration 
3 

yearl, 

e><tended 

mllsion 

phase 
8 

yea.. 
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,.. 

NO 

CA 

TE- 

NAME 

OBJECTIVES 

PAYLOAD/FUNCTIONS 

ORBIT 

REMARKS 

GORY 

52 

EOM 

New. 

The 

New. 

... 
K. 
L. 

and 

M. 

mll8ion8 

prollkla 

8d....nced 

No 

d8l8118d 

InIorm8t1on 

a....llablelo 
the 

author. 

833 

km 

and 

870 

km. 

~ 

Ref.ence 
[1) 

operational 

sate/iii.. 
and 

Mn8OrS 
lor 

U88 
In 

th8 

National 

chIonou8 
polar 

88I1h 

orbI18. 

7:30 

Environmental 

Satellite. 

0.18 

and 

Inlormation 

Service 

(NESDlS). 

d-alng 
and 

13:40 

a808nd- 

Th- 

lp8CeCI'all 
are 

dftign8d 
10 

prollkle 
an 

eoonomlcel 
end 

In; 

stable 

pla<<orm 
for 

th8 

ad....nc8d 

IMtJumen18 
lor 

m.........ent. 

of 

the 

earth'. 

atmoophere 
and 

1UI18ce, 

cloud 

CO_. 
and 

the 

proton 

and 

e/_on 
flux 

near 

the 

earth. 

The 

I/c 

will 

allO 

have 

the 

ability 
to 

receIve. 

proceI8. 
and 

rell'anomlt 

data 

from 

tr... 

floating 

balloon. 
and 

buoV'. 
and 

remote 

automatic 

ob_tIon 

stations. Launch..: 

05/115. 

08f;ð 

and 

I1fQ7 

53 

EOM 

New. 

The 

New. 

sen. 

O. 
P. 

and 
a 

m188lcn. 
are 

ad....nc8d 

No 

d8l8118d 

Information 

a...llable 
to 

the 

author. 

Bftide 
the 

NOM 

paylo8d. 
there 

will 

ll00>oIIOO 
km 

polar 

..rIh 

orbit 

Ref.ence 
(3) 

meteorological 

sate/lit.. 

which 

will 

be 

uMd 
In 

combination 
with 

be 

EUMETSA 
T 

paylo8d. 
on 

the 

NOM 

pla<<orm.. 
The 

sateillt.. 
will 

be 

operal8d 
In 

EUMETSA 
T 

sate/lit.. 

cooperation/coordination 
with 

the 

METOP 

programme 
<- 

Table 

2.1) 

Launch..: 
Irom 

2001 

on_rd. 

54 

saM 

PLUTO 

FLY- 

A 

pair 

01 

very 

low 

ma.. 
I/c 

(payload" 
100 

kg 

dry 

mass) 
are 

No 

del8l18d 

Information 

a...llable 
to 

the 

au1ho<. 

~ 

Reference 
(3) 

BY 

being 

launched 
In 

911. 
A 

e.5 

10 

e 

vear 

crul.. 

pha.. 
Is 

plann8d. 

The 

first 

flybV 

will 

take 
a 

200 

plctu'a 

mosaic 
of 

Pluto 

and 

its 

moon 

Charon. 
The 

seoond 

spacecrall 
will 

encounter 
Pluto 

and 

Charon 
six 

month. 
later 

and 

will 

image 
the 

other 

side 

01 

both 

Pluto 

and 

its 

moon.. 

observe 
anv 

climate 

chang.. 
and 

possiblV 

image 

new 

targets 

Identified 

during 
the 

firslllybv. 

Launch 

OlfQO; 

mission 

duration 
e 

Vears. 

55 

EOM 

SeaStar/Sea- 

The 

objective 
of 

SeaWil. 
I. 

dftir8d 
to 

estimate 

ocean 

colour, 

No 

del8l18d 

Information 

a..ilable 
to 

the 

author. 

705x705 

km. 

oun-synctwonous 

Reference 
[1) 

Wils 

and 
10 

derive 

trom 

th... 

mea........,t.. 
....rtou. 

biological 

88rIh 

orbit 

indicator. 
and 

other 

useful 

scientific 

products. 

These 

measur.....ents 
are 

important 
10 

understand 
the 

role 

01 

the 

OC88ns 
In 

the 

global 

carbon 

cycle 

and 

Impact. 
on 

gIobel 

climate. 

Lifetime 
10 

vears. 

Launched 
bV 

Pegasus. 

Launch: 

08/94 

se 

SaM 

SOLAR 
PIO 

Investigate 
the 

neer 

solar 

region 

below 
eo 
R. 

No 

del8118d 

Information 

a..llablelo 
the 

au1ho<. 

Out 
of 

ecliptic 

all. 

Jupller 

flybV; 

Reference 
(3) 

NEER 

0- 

north 

pole 
01 

"" 

IUI'I; 

Launch 

2005; 

mission 

duration 
e 

vear.. 

palling 
the 

IUI'I 

equelor 
at 
4 

R. 
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NO 

CA 

TE- 

NAME 

OBJECTIVES 

PAYLOAD/FUNCTIONS 

ORBIT 

REMARKS 

GORY 

57 

SlMM 

Space 

Sta. 

Space 

Station 
II 

an 

Intemational 

facility 
10 

provld. 
. 

permanent 

a 

US 

ccmpcnento: 
nod", 

laboratory 

modU., 

8IruCtUr. 
and 

..a.. 

oegm- 

willi 

352 
x 

C7 

lan, 

61.8 

d..- 

Ref.ence 
(1) 

lion 

(Alpha) 

outpcot 
10 

11\/8 

and 

work 

productively 
In 

1p808. 

Thor. 
are 

ttw.. 

phololllOltalc 
(PV) 

a"ayo, 

mini 

Pf-.rlMd 

1ogI1111c8 

modul., 

habitation 

modul., 

inclination 

pha_: 

pr-.rlMd 

maUng 

adapt., 

cupola, 

~Md 
1ogI1111c8 

carrI.. 

a 

Pha.. 
1: 

Ðopandl 
Iha 

pr8\llouoly 

planned 

joint 

participation 

a 

RU8Iian 

oomp<x**: 
8er'Ao8 

modU.. 

docking 

modul.. 

.-.ch 

modul.. 

"- 

by 

US 

and 

Rullian 

aewo 
In 

MlR 

and 

SHUTTlE 

operations 

willi 

gyrocIyneo 
and 

PV 

amlY. 

r-..pply 
and 

oupport 

Y8hIcI... 

a 

Pha.. 
2 

(startl 

05/117): 

Combln.. 
lIIe 

Pf8\llouoly 

planned 

a 

Joint 

USIRullian 

compol'ler1t8: 
airlock, 

...gy 

block, 

Soyuo 

AlIIJfed 

Crew 

Return 

and 

Iha 

Rullian 

hard_.e 
10 

aeale 
en 

advenced 

orbital 

V8hk:la 

(ACRV). 

balterl.., 

IOIar 

dynamic 

lyoIem, 
PV 

a"ayo. 

r_rch 

facility 

with 

human-tended 

capability 

a 

Intemational 

pamer. 

componento: 
JEM, 

JEM 

e>CpOl8d 

facility, 

COF, 

Mobile 

a 

Pha.. 
3: 

(startl 

01/118) 

Complet.. 
tha 

oonotructIon 
of 

Iha 

S8fIIicing 

Syllem 

(MSS). 

facility 
10 

support 
a 

p8trn8nenl 

humen 

pr8l8f108. 

58 

STMM 

SPACELAB 

See 
T 

ebi. 

2.1 

See 

Tabla 

2.1: 

th.. 
II 

no 

further 

oonoid..tIon 
of 

ep8cltlc 

SPACELAB 

millionl, 
I... 

See 

Tabl. 
2.1 

Interoper8billty 

aepecto 
ar. 

dl- 

wl1h 

r8lp8Ct 
10 

Iha 

general 

SPAcelAB 

operatlono 

IC8f1IIrio. 

The 

US 

millioni 

quoled 
In 

[1) 

e..: 

a 

Allronomy-2 

(12/114) 

a 

ATlA5-3, 

Abnoeph8ric 

Laboratory 
lor 

Appllc8t1ono 
and 

ScIence 
- 

3 

(10/114) 

a 

1M..-2. 

Inl""",tional 

Mlcrogra\llty 

Laboratory 
- 

2 

(07/114) 

a 

Ule 

ScI...,.,.3 

(02JI;Ið) 

a 

SRL-1. 

Space 

Radar 

Laboratory 

(04/114) 

a 

USML-2, 

United 

Stat.. 

MIcrogravity 

Laboratory-1 

(011/115) 

sg 

SaM 

SWAS 

Submillimet8l' 
Wa\/8 

Astronomy 

Satellite: 

SWAS 
II 

the 

third 

Collegleln 

telescope 

with 

acouslo-optical 

~omet8f 

800 

.800 

km, 
ð5 

degr- 

Rel8f8f108 
(1) 

(SMEX) 

explor... 
of 

the 

Small 

Explorer 

(SMEX) 

multi 

mission 

programma. 

Inclination 

The 

SWAS 

mission 
I. 

an 

outgrowth 
01 

the 

scientific 

Inl.811 
In 

the 

exploration 
01 

the 

submililmet... 

_velength 
region 

astronomy. 
The 

SWAS 

mission 
is 

designed 
10 

study 

molecular 

clouds 
In 

Iha 

galactic 

plane. 

providing 
a 

mini 

and 

lull 

survey 
of 

Iha 

cloud. 

leading 

towerd. 
the 

developmenl 
of 

mapl. 
" 

will 

allO 

perlotrn 

quick-look 

chemistry 
on 

Iha 

llrucue 
and 

oont8nl 

01 

these 

molecular 

cloud.. 

and 

will 

reoearch 

extragalactic 

lOur""". Launch: 

08/115 

STUDY 
ON 

ENHANCEMENT 
OF 

INTERNATIONAL 

INTEROPERABIUTY 

Performed 
by 

ASI 

and 

Softlab 

under 

ESAIESOC 

Contract 
No 

10459/93/D/CS 

- 

Part 
II 

Page 
22 

- 



[i5)(Ci?n 
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NO 

CA 

TE- 

NAME 

OBJECTIVES 

PAYlOAD/FUNCTIONS 

ORBIT 

REMARKS 

GORY 

eo 

saM/E(;M 

llMED 
(-H 

T 

ennosphera, 

1ono8l>'*e, 

M880ØP"-a 

Energe1ic8 
end 

No 

d8l811ed 

lnf0rm8t1on 

a..lleblato 
Ih8 

author. 

. 

11MED-H: 
400 
" 

400, 
811 

ReI.8I1C8 
(1) 

and 

-L) 

Dynemics; 
one 

high 

Incllnetion 
(-H) 

and 

one 

low 

Incllnetlon 
(-L) 

degr- 

..tllliite. 

Focus 

lion 

atmoopheric 

dynemic8 

II"'-' 

. 

TlMED-l: 
400 
" 

400, 
40 

d. 

approJdmatllly 
eo 

km 

and 

leo 

km. 

WtI."IIn-aitu 
m..... 

gr- 

ments 

obtain 

ltate 

perameterl 
down 
to 

about 

150 

km, 

remote 

mea.....ement 

techniques 
will 

a...mine 
the 

atmoØP"-e 
at 

10- 

altitudes 

where 

In-altu 

measurementl 
are 

not 

I..alble. 
The 

need 

for 

almultanaoul 
and 

overtapplng 

co-.age 
01 

tha 

entire 

altitude 

range 

requires 

that 

both 

In-altu 

and 

remota 

mea..emen" 
be 

perlonned 
by 

more 

than 

one 

lie 

and 

thai 

both 

\ypaI 
01 

measurements 
be 

leasibte 
!rom 

either 

IIIlIptical 
or 

circular 

Ofbltl. 

The 

H-sle 

moV811 
on 
a 

high 

Incllnetion 
and 

tha 

L-lle 
on 
a 

low 

inclinetion 

orbit. 

Launches: 

llMED-H 

11fQ8. 

llMED-L 

01!1K1 

111 

EOM 

TOMS/EP 

Total 

Ozone 

Mapping 

Spectrometer/Earth 
Probe: 
the 

TOMS 

Total 

Ozone 

Mapping 

~8Ier 
(TOMS) 

Q56 
x 

Q56 

km, 

GD.211 

degr.. 

R8ler8l1C8 
(1) 

instrument 

peyt08d 

acoompllshes 
the 

contiguous 

aurvey 
01 

the 

Inclinetlon 

Earth's 

global 

ozone 

layer 

every 

day. 

Will 

be 

launched 
by 

Pegasus. 

Launch: 
05~ 

112 

SaM 

TOPSA 
T 

Topographic 

Satellite: 

consist 
01 

two 

spacecraft 
in 

SIlO 

km 

polar 

SAR 

5ðOx5ðO 

polar 

Ofbft 

Reference 
(3] 

earth 

orbit 

having 
a 

small 

angular 

seperation 

betwaan 
the 

orbit 

planes. 

Differential 
data 

Irom 

the 

two 

SARI 
will 

be 

used 
10 

gen",ate 
a 

t",rain 

map 

having 
a 

height 

uncertainty 
01 

3 

meters 

in 

any 

resolution 

element 
ot 

30 

m. 

Launch 
Q6; 

mission 

duration 
g 

montha. 

113 

EOM 

TRMM 

Tropical 

Raintall 

Measuring 

Million: 
Ih8 

purpo.. 
Is 
to 

study 

the 

No 

detailed 

Intormatlon 

a..llableto 
the 

author. 

350 
x 

350 

km. 
35 

degr- 

Reler8l1C8 
[1) 

distribution 
and 

variability 
ot 

precipitation 
and 

latent 

heat 

Incllnetion 

rlllea.. 

oyer 
a 

multi-year 
data 

HI. 

TRMM 
II 
a 

dimate 

mllsion 

dHigned 
to 

determine 
the 

rata 

ot 

rainfall 

and 

the 

total 

ralnlall 

between 
the 

North 

and 

South 

tatltudes 
01 

35 

dagr88S. 
The 

primary 

dlmate 

data 

HIli 
the 

monthly 

a_age 

ralntall 

with 
a 

spetlal 

resolution 
01 

500 

km. 
- 

TRMM 
II 

an 

Integral 

pert 
01 

the 

NASA 

Mission 
to 

Plana! 

Earth 

Program. 
It 
II 
a 

joint 

mission 

between 

NASA 

and 

NASDA. 

Launch 
!rom 

Tanagaahima. 

Launch: 

()ðfg7 
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NO 

CATE- 

NAME 

OBJECTIVES 

PAYLOAD/FUNCTIONS 

ORBIT 

REMARKS 

GORY 

ð4 

SOM 

WIND 

and 

Two 

minion. 

within 

the 

frame 

ollSTP/GGS 

Ont_1Iona1 
Solar 

No 

d8lall8d 

Inlonnation 

a..llable 
10 

the 

authot. 

WINO 
In 

80 
x 

2150 
Æ 

0fbIt 

Ref.8n08 
11] 

POlAR 

T8IT88trlal 

Phy8ica 

Programm4tlGlobaI 

GeoIp8C8 

Sc:i--). 
ThI. 

after 

lunar 

8WIng 
by 

programme 
will 

me..ure. 

modal 
and 

quantitativaly 
a- 
the 

- 

POlAR 
1.8 
x II 
RE 

polar 

0fbIt 

p~ 
in 

the 

Sun-Earth 

Int...actlon 

chain 
by 

the 

UM 
01 

with 

8pog88 
.-r 

the 

nor1h 

simultaneous 

lpIIC8Cfaft 

placed 
In 

oomplementary 
olblt.. 

ESA 

pole 

will 

make 

oontribution. 
to 

this 

program 
by 

a.USTER 
and 

Japan 

by 

GEOTAIL. 
launches: 
WIND 

04/114. 

POlAR 

0ðIII4. 

ð5 

SOM 

XTE 

X-Ray 

Timing 

Explorer: 
XTE 

will 

llludy 
a 

..rI8Iy 
01 

x-ray 

sources 

. 

Proportional 

Count... 
Array 

(PCA) 

eoo 
x 

eoo 

kin. 

23 

dagr- 

Reference 
[I] 

including 

white 

d_rf.. 

accreting 

neutron 

8I8r.. 

black 

hoI... 

. 

All 

Sky 

Monitor 

(ASM) 

IncllNltIon 

and 

active 

galactic 

nuclei. 

Measurement. 
will 

be 

made 
0- 
a 

. 

High 

X-Ray 

Timing 

Experiment. 

wide 

range 
01 

photon 

energi.. 
from 
2 

10 

200 

keV. 

Launch: 

OðfQ5 
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TABLE 

2.4: 

NASA 

MISSIONS. 

SPACE 

DATA 

SYSTEM 

ELEMENTS 
AND 

OPERATIONS 

SCENARIOS 

This 

table 

contains 
the 

space 

data 

system 

elements 
in 

terms 

of 

ground 

stations, 

control 

and 

data 

centres 

including 
the 

data 

links 

between 

these 

facilities. 

Those 

mission 

scenarios 

which 

represent 

interoperation 

scenarios, 
i.e. 

which 

are 

the 

subject 
of 

the 

remaining 

chapters 
in 

this 

report 

and 
of 

the 

study 

work 
in 

WPs 

2000 

and 

3000 

are 

underlined. 
(2) 

For 

interpretation 
of 

the 

link 

designations 
see 

Figure 

2.1. 

SPACE-GROUND 
LINK 

CONTROL 

CENTRE 

NO 

NAME 

TERMINALJSYSTEMS 

SCIENCE 
OR 

DATA 

OPERATION 

SCENARIOS 

REMARKS 

CENTRES 

PLATFORM 

PAYLOAD 

PLATFORM 

PAYLOAD 

35 

ACE 

DSN 

DSN 

JPL 

JPL 

Nol 

known 

(8) 

NPf&PI-NG-NC 
lor 

pllltlorm 

8IId 

paytoed 

control 

Relerence 
(3) 

The 

tic 

carries 
a 

O.ðxlOexpQ 
""lid 

state 

raoorder 

which 

requires 

dump 

time 

of 

2.33 

h/day 

3ð 

ARIANE 

Bermuda 

Station: 

(e) 

EPt-NG-EC 
lor 

third 

818138 

Ir8ckIng 

Launch 
v. 

- 

receiving 

telemetry 

hide 

Sup- 

(240 

kbps): 
is 

strippad 

port 

down 
to 

g.ð 

kbps 

and 

sent 
to 

CSG 
in 

real- 

Ume 
- 

pertonning 

ranging 

37 

AXAF 

- 

TDRSS 

SSA 

every 

- 

GNIOSN 

(Merrill 

Island 

POCC 
at 

MSFC 

POCC 
al 

MSFC 

Onty 

real-time 

data 

are 

tran_lllad 

(e) 

NPf&P1-NS-NC 
tor 

plettorm 
end 

paylo8d 

oontrol 

Source 
i. 
(I) 

other 

orbit 
for 

com- 

and 

DSN 
2ð 

meler 

IUD- 

from 

the 

SN 

Q.e. 

from 

the 

tic 

vie 

(1)) 

N-NG-ND 
lor 

playb8<:k 

paylo8d 

dale 

manding 
and 

realtime 

net) 

lor 

science 

and 

TDRSS) 
vie 

NASCOM 
10 

the 

MSFC 

te/emetry 

downlink 

engineering 

Ie/llmetry 

AXAF-S 

POCC: 
thi. 

means 

apper- 

deta 

playbeok 

oper- 

entty 

lhat 

payload 

dale 

are 

transmit- 

aUon. 

tad 

vie 

tape 

10 

either 

the 

POCC 
Of 

any 

data 

centr... 

3ð 

CONTOUR 

DSN 

(X-band). 

both 
34 

DSN 

(X-band) 

JPL 

JPL 

Nol 

known 

(8) 

NPI&Pf-NG-NC 
lor 

pllltlorm 

8IId 

paytoed 

oontroI 

Reference 
[3] 

and 

70 
m 

(2) 

The 

subject 
of 

the 

study 

requires 
the 

consideration 
of 

all 

interoperability 

scenarios, 

Therefore 
not 

necessarily 
all 

agency 

scenarice 
are 

Included 
in 

the 

column 

'Operation 

Scenarios', 
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SPACE-GROUND 
UNK 

CONTROL 

CENTRE 

NO 

NAME 

TERMINAl/SYSTEMS 

SCIENCE 
OR 

DATA 

OPERATION 

SCENARIOS 

REMARKS 

CENTRES 

PLA 

TFORM 

PAYLOAD 

PLATFORM 

PAYLOAD 

311 

EOS 

H.. 
for 

EOS-AMI. 

H.elor 

EOS-AM1: 

EOS 

Oper.tion. 
c.n. 

EOS 

Op.atione 
Cen1ra 

EOS 

Data 

and 

Information 

System 

Bolh 

Iorw8n:I 
and 

r8IIm 

Hril 

data 

.... 

be 

Iorrnattad 

oon8IlIant 

R..-- 
[1) 

- 

Command 
and 

ranlt 

- 

R800rdad 

Science 

Data: 

tre 

(EOC) 

(EOSDlS) 

wlih 

CCSDS 

llandatd.. 
(See 

paQ88 
20 

and 
æ 
of 

R..ence 
[1]) 

ing: 

IDRSS-SSA 
and 

IDRSS-KSA 

SMA 

(contingency 

- 

Direct 

AOC88S 

System 

(8) 

NPI&PI-NS-NC 
lor 

routine 

plallorm 
and 

payload 

control 

only) 

(CAS): 

X-band 

tran8ml. 

(b) 

N-NG-NC 
lor 

platform 
and 

payload 

control 
In 

oontinganc:y 

- 

Telemetry 
RT 

and 

lion 

to 

ground 

statione 

ca.. 

piayback: 

IDRSS-KSA 

(c) 

NPI-Ns-ND 
lor 

payload 

prooanIng 

and 

SSA 

(d) 

NPI-EG-ED 
lor 

European 
data 

aoquI8I1Ion 
from 

NASA 

payload 

- 

Contingency 
and 

(e) 

~G-ED 
lor 

European 
data 

aoquIeition 
from 

E..0p88n 

emergency 

command 

payload 

and 

telemetry 

support: 

(I) 

EPI-NPI-Ns-NC-EC 
lor 

commanding 
01 

E..0p88n 

payload 

DSN, 
GN 

and 

Wallops 

(g) 

EPI-NPf..NGlS-ND 
lor 

NASA 

data 

aoquleltlon 
from 

European 

payload 
Data 

m.ctu'88 

acoordlng 
10 

CCSDS 

40 

EURECA-2 

- 

EURECA 

commands 

No 

payload 
ops 

during 

JSC 

Mission 

Control 

No 

payload 
ops 

durtng 

No 

payload 
ops 

durtng 

rei.... 

and 

(a) 

EPI-ShuIII.NS-NC-EC 
lor 

deploymantand 
retrt_1 

will 

be 

genefated 
by 

release 

and 

retrieval 

Centre 
with 

support 

rei.... 

and 

r8lrteval 

r8lri_1 

ESOC, 

routed 
to 

JSC 

from 

ESOC 

and 

integrated 
into 

the 

overall 
STS 

uplink 
via 

IDRSS. 
- 

EURECA 

telemetry 
will 

be 

acquired 
via 

the 

STS 

return 

link 

and 

IDRSS. 

41 

FAST 

Apogee 
in 

northem 

- 

transportable 

ground 

Transportable 
POCC 

TPOCC, 

probabfy 
wilh 

- 

Paytoad 

Processing 

System 

(PPS) 

ESA 
is 

a.....ad 
10 
fty 

1n8lrumanla 
on 

FAST 
and 

probably 
al80 

Ref.ence 
[1) 

(SMEX) 

hemisphere: 

station 

(WFF) 

(TPOCC) 

locatad 
at 

planning 

support 
from 

will 

receiva 
the 

downllrilad 
data 

on 

other 

..tellll.. 
of 

1hI. 

aert..; 

!he 

..talHt.. 
will 

,"al'18l'l'll1 

- 

Poker 

Flat 

(prime) 

- 

Kiruna 

GSFC 

!he 

Univ.elty 
01 

Cali- 

from 

each 

ground 

station 

inatrumant 
data 
10 

!he 

ground 
In 

S-band: 

NASA 

Intend. 
10 

d88lgn 

- 

GN 

and 

DSN 

(backup) 

- 

GN 

fomia 

Science 

Opera- 

- 

PP. 

will 

pertorm 

leval-zero 
pro- 

data 

m.ctu'88 

acoordlng 
10 

CCSDS 

Reoommendationa. 
(S.. 

Apogee 
in 

southern 
he- 

- 

DSN 

tion. 

Centre 

(UCSOC) 

c...ng 
and 

data 

dl8lribution 
10 

page 
311 

01 

Ref.ence 
[1]) 

misphere: 

UCSOC 

- 

WFF, 

Poker 

Flat. 

GN 

- 

UCSOC 
will 

partorm 

aaence 

data 

(8) 

NPI&PI-NG-NC 
lor 

plallorm 
and 

payload 

ce>rmII 

and 

DSN 

anaiysi. 
and 

dlatribution 

(b) 

EPI-NPI-NG-NC-ECPlIor 
ESA 

payload 

commanding 

(c) 

EPI-NPI-EG-EC-ED 
lor 

ESA 

payload 

data 

aoquleltlon 

42 

FUSE 

- 

WOTS 

(S-band) 

- 

WOTS 

(S-band) 

GSFC 

GSFC 

Not 

known 

(8) 

NPI&PI-NG-NC 
lor 

plallorm 
and 

payload 

control 

Ref.ence 
(3) 

- 

DSN 

(S-band), 
see- 

- 

DSN 

(S-band), 

8800nd- 

ondary 

stations 

ary 

statlona 

- 

Slore 

and 

dump 

mode 

of 

data 

operation. 
is 

u8ad 
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SPACE-GROUND 
LINK 

CONTROL 

CENTRE 

NO 

NAME 

TERMINAUSYSTEMS 

SCIENCE 
OR 

DATA 

OPERATION 

SCENARIOS 

REMARKS 

CENTRES 

PLATFORM 

PAYLOAD 

PLATFORM 

PAYLOAD 

43 

GOES 

- 

GoIds1one 
2e 

m 

- 

WU'/COA 

NOAA 

NOAA 

NOAA 

(a) 

NPf&PI.NG-NC 
lot 

platlorm 
8IId 

paytoad 

oonIIOI 

R8I",ence 
[1) 

- 

Wallops 
I. 

(b) 

NPI-NG-NO 
lot 

paytoad 

data 

handling 

land/Command 
and 

Dal8 

Acquisition 
~/CDA) 
(NOAA 

Facility) 

44 

GRAND 

DSN 

(S- 

or 

X-band) 

DSN 
(S- 

or 

X-band) 

JPL 

(or 

GSFC 
?) 

JPL 

(or 

GSFC 
?) 

NoI 

known 

(a) 

NPf&PI-NG-NC 
lot 

platlorm 
8IId 

paytoad 

oonIIOI 

R8I",ence 
[3) 

TOUR 

CLU- 

S"lER 

45 

HESP 

- 

WeTS 

- 

weTS 

GSFC 

GSFC 

Not 

known 

(a) 

NPf&PI-NG-NC 
lot 

platform 
8IId 

paytoad 

oonIIOI 

R8I",ence 
[3] 

(CCSDS 

compatibility 
is 

- 

DSN 

(as 

supplement) 

planned) 

4ð 

IRAM 

DSN 

(X-band) 

DSN 

(X-band) 

JPL 

JPL 

Not 

known, 
but 
a 

opecifoc 

cenlra 

will 

(a) 

NPf&PI-NG-NC 
lot 

platform 
8IId 

paytoad 

oonIIOI 

R8I",ance 
[3] 

(CCSDS 

compatibility 
in 

cwl8inly 
be 

asl8bllsh8c:l1ot 
a 

mission 

coding. 

Ielemetry 
and 

ot 

this 

type 

Ieleoommand 
(COP 
1) 
is 

planned) 

47 

LANDSAT-7 

- 

TDRSS 

$SA 

and 

MA 

- 

TDRSS 

Ku-band 

LANDSAT-7 

Mission 

LANDSAT-7 
MOC 

. 

LANDSAT 
DaI8 

and 

Oplllations 

The 

satellite 

willlranwnit 

ln8Irument 
data 
10 

the 

gtound 
in 

X- 

ReI",ence 
[1] 

- 

DSN 

and 

Air 

Force 

- 

direct 
to 

ground 

Operations 

Centre 

System 

(\.DOS) 
at 

the 

White 

Sands 

band: 

NASA 

Intend. 
to 

cI88Ign 

data 

structurea 

8QCOrding 
10 

network. 
and 

WFF 
as 

Iransmission 
in 

X-band. 

(MOC) 

Complex 

CCSDS 

Recommendations: 
al80 

Ku-band 
and 

S-band 

del8 

tran. 

backup 

in 

particular 
for 

inter- 

- 

LANDSAT-7 
DaI8 

Handling 

Facility 

mined 
via 

TDRSS 
will 

be 

81rUc1LW8d 

eocordlng 
10 

CCSDS. 
(See 

national 

sl8l1ons 

(DHF) 
in 

SIoux 

Falls 

page 
111 

o' 

Ref",ence 
[1)) 

- 

_al 

intwnationel 
data 

hand-ling 

facilltiea 

(a) 

NPf&PI-N$-NC 
lot 

platlorm 
8IId 

paytoad 

oonIIOI 

(b) 

NPf&PI-NG-NC 
lot 

b8ckup 

land 

po88ibly 

dlrel 
to 

~ 

lranwnl88lon) 
(c) 

~ 
lot 

dlrello 

~ 

1r8nwn188lon 
and 

ecqulsltion 

byESA 

4ð 

MARS 

BAL. 

As 

for 

other 

Mars 

mi. 

As 

for 

other 

Mars 

missions 

JPL 

JPL 

Not 

known 

(a) 

NPf&PI-NG-NC 
lot 

platform 
and 

paytoad 

oontroI 

R8f",ance 
[4] 

LOON 

sions 

4Q 

MARS 

OS- 

As 

for 

other 

Mars 

mi. 

As 

tor 

other 

Mars 

missions 

JPL 

JPL 

Not 

known 

(a) 

NPf&PI-NG-NC 
lot 

platform 
and 

paytoad 

oontroI 

R8f",enoe 
[4] 
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SPACE 
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AND 

CONSULTANCY 

SPACE-GROUND 
UNK 

CONTROL 

CENTRE 

NO 

NAME 

TERMINAL/SYSTEMS 

SCIENCE 
OR 

DATA 

OPERATION 

SCENARIOS 

REMARKS 

CENTRES 

PLATFORM 

PAYLOAD 

PLATFORM 

PAYLOAD 

50 

MESUAE 

. 

DSN 

(X-boond, 
34 

m, It 

A. 

for 

TTC 

JPL 

JPL 

Not 

known 

(a) 

NPf&PI-NG-NC 
tor 

platlorrn 
and 

pllyloed 

oontroI 

Aelarance 
(4) 

,8lay 

88tellite 

available) 

. 

DSN 

(X-band, 
34 

and 

70 
m 
It 

,elay 

18tellite 

not 

available) 

51 

NEAA 

DSN 

(X-band, 
34 

and 

70 

DSN 

(X-band, 
34 

and 

70 

JPL 

JPL 

Not 

known 

(a) 

NPf&PI-NG-NC 
for 

platlorrn 
and 

pIIytoad 

oontroI 

Aalarence 
(3) 

m) 

m) 

52 

NOAA.K,-L,' 

. 

NOAA 

CDA 

I14tion. 

- 

NOAA 

CDA 

I14tOO. 
(S- 

NOAA 

Satellite 
Op. 

NOAA 

Satellite 

Op..... 

- 

NOAA 

Satellite 

Oparation. 

Con1roI 

Will 

boo 

CCSOS 

oompatibla, 

pIOb8bIy 
with 

AOS 

tram., 

(Source 
7) 

Aalerence 
[I) 

M 

- 

DSN 

(early 

o,bit 

and 

band) 

eration. 

Control 

Can- 

tians 

Con1rol 

CarI1re 
at 

Centre 
at 

Suitiand 

contingency) 

tre 

at 

SuiUand 

Suitiand 

- 

po8llibly 

other. 

(a) 

NPf&PI.NG-NC 
for 

platlorrn 
and 

paytoad 

oontroI 

. 

AFSCN 
(EO 

and 

(b) 

~ 
for 

acquisition 
01 

paytoad 

data 
by 

EUMETSAT 

conting.) 

53 

NOAA-C,. 

. 

NOAA 

CDA 

stallons 

. 

NOAA 

CDA 

I14tions 
(S- 

NOAA 

Satellite 
Op. 

NOAA 

Satellite 

Opara- 

. 

NOAA 

Satellite 

Oparallons 

Con1roI 

(a) 

NPf&PI-NG-NC 
for 

platlorrn 
and 

payfoad 

control 

p,.Q 

. 

DSN 

(early 

orbit 

and 

band) 

erallon. 

Control 

Can- 

tion. 

Control 

Cent,e 
at 

Centre 
at 

SuiUand 

(b) 

~ 
lor 

acquisition 
ot 

payfoad 

data 
by 

EUMETSAT 

conllngenc~ 
I 

tre 

at 

SuWand 

Suitiand 

- 

possibly 

othar. 

. 

AFSCN 
(EO 

and 

conting.) 

54 

PLUTO 

DSN 

(X-band. 
34 

m 

and 

DSN 

(X-band, 
34 

m 

and 

JPL 

JPL 

Not 

known 

(a) 

NPt&PI-NG-NC 
for 

platlorm 
and 

payfoad 

oontrol 

Aeterenc. 
(3) 

FLYBY 

some 
70 

m 

coverage) 

some 
70 

m 

coverage) 

55 

SeaS 

tor/- 

- 

NASA/Wallops 

- 

NASA/Wallop. 

SeWit. 

Mission 

Oper- 

SeaWlI. 

MI8IIion 

Oper. 

OSC 

(a) 

NPt&Pt.NG-NC 
for 

platform 
and 

paytoad 

oontrol 

Aeference 
[1] 

SeWil. 

- 

Orbital 

Science 

Corpo- 

- 

Orbitol 

Science 

Co,- 

allon 

Centre 
at 

OSC 

aIIon 

Centre 
at 

OSC 

ration 

(OSC) 
at 

Chan- 

poralion 

(OSC) 
at 

Chan- 

tilly 

stotion 
r> 

tilly 

I14tion 
r> 

58 

SOlAA 

DSN 

(!<A-band. 
70 

m) 

DSN 

(!<A-band, 
70 

m) 

JPL 

JPL 

Not 

known 

(a) 

NPI&PI-NG-NC 
for 

platlorrn 
and 

payloed 

oontroI 

Aaler8l'1C8 
[3J 

PlONEEA 

57 

Space 

Sto- 

TDASS: 

TDASS: 

- 

MCC 

Houston 
II 

. 

HOSC 
at 

MSFC 
In- 

. 

Payfoad 

Data 

S8I'VicetI 

System 

Th. 

Space 

Station 

(Alpha) 

ProgIamma 

oommand 
and 

telemetry 

Aaterence 
(IJ 

lion 

(Alpha) 

- 

command 

S-band 

- 

oommand 

S-band 

prime 

centre 

eluding 
a 

U- 

Science 

(POSS) 
at 

MSFC 

data 

will 

oomply 
with 

the 

CCSOS 

Aaoommendation 
for 

Advancad 

Phase 
3 

- 

telemetry 

S-band 

and 

- 

telemetry 

S-band 

and 

- 

MCC 

Kaliningrad 
a. 

Operation 

Centre 

. 

mo,e 
fo, 

International 

payfoad 

OrbIting 

System. 

(AOS) 

(CCSOS 

701,o-B-2). 
(S.. 

page 
82 

ot 

The 

~rIo 
(c) 

con- 

Ku-band 

Ku-band 

supplement 
and 

(USOC) 

Aalerence 
[1]) 

carns 

ESA 

paytoad 
In 

backup 

centre 

. 

MCC 

Kalinlngrad 
for 

the 

US 

taboratory. 
The 

Ru...n 

paytoad 

(a) 

NPI&PI-N8-NC 
for 

platlorrn 
and 

payloed 

oontroI 

I08I'I8r1oa 

ooncarnIng 

- 

appropriate 

cantr.. 
10, 

(b) 

N8éPl.N8-NCPI 
tor 

payloed 

Ip8cIfic 

oontroI 

COF 

a,e 

oovarad 

undar 

Japa..... 
and 

Ewo- 

(c) 

EPI-USLAB-N8-NCPI-ECPI 
for 

ESA 

payloed 

Ip8cIfic 

oontrol 

\he 

CoIUTlbue 
pro- 

pean 

paytoad 

(d) 

EPI-EG-ED 
lor 

dl,ect 

tra,...,18IIon 
01 

ESA 

pllyload 
10 

ground 

grwnmeln 
8na 
7. 

(e) 

EPI.E8-ED 
for 

tra,...,,8IIon 
01 

ESA 

payloed 

data 

ilia 
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SPACE-GROUND 
LINK 

CONTROL 

CENTRE 

NO 

NAME 

TERMINAUSYSTEMS 

SCIENCE 
OR 

DATA 

OPERAT10N 

SCENARIOS 

REMARKS 

CENTRES 

PLATFORM 

PAYLOAD 

PLATFORM 

PAYLOAD 

58 

SPACELAB 

TDASS 
(via 

Shunt 
e) 

TDRSS 
(via 

Shunte); 

SPACELAS 
MCC 
al 

SPACELAS 
POCC 
al 

SPACELAB 
Data 

ProceaIng 

Facility 

(8) 

NPI-ShuIII~NS-NCPI 
tor 

plallonn 

~ 

Source 
I. 
(I] 

In 

caee 
of 

SST 

KU-band 

JSC 

MSFC 

(SLDPF) 
al 

GSFC 

(b) 

NPI.Shuttle-NS-NCPt 
tor 

ooMoI 
01 

NASA 

payfo8d 

failure 

various 

station 
of 

(c) 

EPf-Shuttl~S-NCPl-ECPt 
tor 

ooMoI 
of 

ESA 

payload 

11>8 

Ground 

Natwork 
(GN) 

are 

required 
10 

support 

SPACELAB 

paytoad 
r. 

corder 

dumps 

5Q 

SWAS 

- 

Wallops 

Flight 

Facility 

- 

Wallops 

Fllghl 

Facility 

TPOCC 
at 

GSFC. 
The 

TPOCC 
al 

GSFC 

sup- 

The 

SenSOf 

Data 

Processing 

System 

(.) 

NPf&PI-NG-NC 
tor 

plattorm 
.nd 

payfo8d 

ooMoI 

R"'erance 
(f) 

(SMEX) 

(WFF) 

(WFF) 

SMEX 

TPOCC 
Is 
. 

ported 
by 

11>8 

Sml1honian 

(SDPF) 
of 

P8IOO< 
II 

will 

receive 

.nd 

- 

Poker 

Flal 

- 

Poker 

Flal 

portable. 

expandable. 

A8Irophysica1 

Ob_- 

perform 

-.tIally 
lawI-o 

proc:e88Ing 

configarable 

KW/SW 

tory 

Sclance 

Operations 

and 

dlslribution 
10 

SAOSDC. 

system 

tor 

the 

oper- 

C8n1re 

(SAOSOC). 

ation 
of 

sic 

.nd/or 

paytoads. 
This 

new 

system 

will 

partorm 

POCC 

tunctlons 
In 

. 

workstation 

environ- 

ment. 
The 

SMEX 

POCC 

concapllndud- 

es 

multi-mission 
sup- 

pori. 

CO 

T1MED-H 
& 

- 

WFF 

(S.band) 

- 

WFF 

(S-band) 

TPOCC 
at 

GSFC 

TPOCC 

Laval 

zaro 

processing 
by 

11>8 

Data 

All 

spacecraft 
data 

will 

be 
In 

CCSDS 

fomIal. 

(See 

page 

101 

of 

Referønca 
(1] 

.L 

- 

DSN 

(emergency 
only) 

Capture 

Facility 
.t 

GSFC 

1hen 

Reference 
(1]) 

torwerded 
10 

TSDR 
('I) 

tor 

furlh8r 

processing. 

(a) 

NPI&PI.NG-NC 
tor 

plattorm 
and 

payload 

control 

ðl 

TOMSIEP 

- 

DSN 

- 

DSN 

NIMBUS-7 

TOMS 

MI. 

'TMOC 

. 

'TMOC 

~.Y8I 

zero) 

(.) 

"IPf&PI-NG-NC 
tor 

plattorm 
.nd 

payfo8d 

oontroI 

R"'erance 
[1] 

- 

WOTS 

- 

WOTS 

sion 

Operations 
Cøn- 

- 

Sclenc. 

Operation 

C8n1r. 

Cod. 

Ire 

(TMOC) 
al 

GSFC 

11lð 

at 

GSFC 

The 

sic 

will 

be 

capable 

of 

ensuring 
the 

safety 
of 

the 

TOMS 

instrument 
aulonomously 
for 

at 

least 

24 

hours 

without 

ground 

contact. 

ð2 

TOPSAT 

DSN 

(S-band) 

X-band: 

JPL 
r> 

JPl 

(1) 

Not 

known 

(a) 

NPf&Pt-NG-NC 
tor 

plattorm 
.nd 

payfo8d 

oontroI 

R"'erance 
131 

- 

Canberra 
DSN 

- 

Alaska 

SAA 

station 

- 

McMurdo 

stations 

STUDY 
ON 

ENHANCEMENT 
OF 

INTERNATIONAL 

INTEROPERABIUTY 

Performed 
by 

ASI 

and 

Softlab 

under 

ESAIESOC 

Contract 
No 

10459/93/D/CS 

- 

Part 
II 

Page 
29 

- 



SPACE 

OPERATIONS 

GROUND 

SEGMENT 

SYSTEM 

STUDIES 
AND 
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SPACE-GROUND 
LINK 

CONTROL 

CENTRE 

NO 

NAME 

TERMINAL/SYSTEMS 

SCIENCE 
OR 

DATA 

OPERATION 

SCENARIOS 

REMARKS 

CENTRES 

PLATFORM 

PAYLOAD 

PLATFORM 

PAYLOAD 

ð3 

TRMM 

TDRSS 

TDRSS 

TRMM 

MaC 
at 

GSFC 

TRMM 

MaC 
at 

GSFC 

- 

S8n8Or 

0818 

PlOCØIIng 

F8Cility 

(a) 

NPt&PI-N~C 
lor 

ptetlorm 
end 

peylo8d 

control 

R8ferenoe 
III 

(SDPF): 
RT 

del8 

pIOC888ing; 
,... 

zero 

pIOC888ing 
and 

routing 

TRMM 

h.. 

edopt8d 

- 

TRMM 

Sc:Ienoe 

0818 

and 

InIorme- 

CCSOS 

Recommend8- 

lion 

System 

(TSOIS) 
at 

GSFC 

lion. 

8CCOfålng 
10 

TSG 

- 

Jape.- 

del8 

centra 

1l1li4 

pr..,.1Ion 
"Cr08 

Support 

0-- 

~- 
lor 

Futura 

Spece 

Mi88ion8" 

(S18111ng-.' 

Keuf8ler) 

ð4 

WIND 
& 

DSN 
26 
m 

DSN 
26 

m 

Transportable 
POCC 

TPOCC 
with 

planning 

- 

GDCF 
(?) 

at 

GSFC 

will 

per1orm 

(a) 

NPt&PI-N~NC 
lor 

ptetlorm 
end 

peylo8d 

control 

Reference 
III 

POUIR 

(TPOCC) 
at 

GSFC 

support 
from 

Science 

leveI-o 

plOC88ling 
and 

di8lribute 
10 

Planning 
and 

Operation. 

Centra' 

0818 

Handling 

Facility 

Facility 

(SPOF) 
at 

GSFC 

(CDHF): 
- 

the 

CDHF 

will 

di8lribute 
10 

u... 

!IS 

XTE 

TDASS 

TDRSS 

TPOCC 
at 

GSFC 

TPOCC 
at 

GSFC 

- 

Sen8O< 

0818 

Processing 

Facility 

(a) 

NPt&PI-N~NC 
lor 

plettorm 
and 

pey!oed 

control 

Reterence 
It 
I 

(SDPF): 
RT 

DP 

and 

Level 

zero 

DP 

and 

routing 

(U8ing 

PACOR) 
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SPACE OPERATIONS GROUND SEGMENT SYSTEM STUDIES AND CONSULTANCY 

3.2 THE INTEROP SCENARIOS DERIVED FROM THE TABLES IN CHAPTER 2 

Table 3.1 identifies those missions which are candidates for interoperability. This is a sub-set of the missions 

listed in Tables 2.1 through 2.4. It describes the requirements governing the interoperability scenarios in plain 

language concerning the space-ground link and the ground-ground link. 

TABLE 3.1: ESA AND NASA MISSIONS. REQUIRED SERVICES FOR INTEROPERATION MISSIONS 

SERVICE REQUIREMENTS 

NO NAME 
CONCERNING SPACE-GROUND LINK CONCERNING GROUND-GROUND 

REMARKS 

LINK 

(1) MISSIONS SPONSORED BY ESA 

, ARIANE 5 os (b): 
os (b): 

- Transmlalon 01 ESA platform 1lM to NASA ground - Transmission 01 1lM and ranging data from NASA 

network (Bermuda station) ground station (Bermuda) to ESA COn1rol .,.",e 

- RNG 01 ESA tic (Kourou) 

~ ATV OS (c): 
OS (b): 

- TrensmiSlion 01 ESA platform TlM to Space Station - Transmission 01 1lM from ESA apace 
network ([>AS) 

Alpha ground terminal via ESA control .,.",e 10 Space 

- Transmlselon of CMO from Space Station Alpha to Station Alpha controt centre in Houslon 

ESA platform 

- ElOChange of RNG da.. 
bel-.. ESA platform and 

Space Station Alpha (poaIbly IIdn radar ranging) 

5 CLUSTER OS (b): For ESA platform av-tem.: 
1lM reception. 

CMO OS. (b) & (d): 

trensmlselon .nd RNG 1IYough Goldstone 
and . transmission 01 1lM data from GoId8lon8 and 

Carbarra Canberra NOIU. (Network Dota 1n1arf8c8 UnI~ 

OS (d): For ESA platform and ESA&NASA paytoad SY" mak.. DSN stations looking like an ESA station) 10 

lem.: .. lor OS (b) ESOC 

OS (I): For a Ipaclflc NASA high ra'e data paytoad: 
- transmission of CMO data from ESOC 10 GoId8lon8 

routing 01 1lM from the Instrumanllo the and Canberra vie NOIU. 

platform data system and than transmission to . transmission of ranging raqU88\s 
from ESOC 10 

GoId8lon8 and Canberra. these stations 

. transmission of RNG data from th818 stations 10 

ESOC 

II cæRASI OS (b): 
OS (b): 

SAMBA A. OS(b) lor ROSETTA As OS(b) lor ROSETTA 

STUDY ON ENHANCEMENT OF INTERNATIONAL INTEROPERABILITY 
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SPACE OPERATIONS GROUND SEGMENT SYSTEM STUDIES AND CONSULTANCY 

SERVICE REQUIREMENTS 

NO NAME 
CONCERNING SPACE-GROUND LINK CONCERNING GROUND-GROUND REMARKS 

LINK r 

7 ca.UMBUS OS (b), (c) and (d): OS (c): 
PROGRAMME - Transmission 01 (S-band) TlM 01 NASA payload . Transmission 01 NASA payload ìlM from CET to 

located In COF via DRS to the COLUMBUS Earth SSCC and POIC 
Terminal (CET) - Transmission 01 CMD loads from ssee to CET 

- CMD transmisaion tor NASA payload in COF Irom the - Voice and video exchange be~ European 
CET COFCC (al GSOC) and POIC and ssee. 

- Voice and video oommunication ot COF via I$$A 

platform and TDRSS 

- Transmission 01 COF TlM via TDRSS to SSCC 

. CMD transmission from ssee via TDRSS to COF 

8 CTV OS (c): OS (b): 
- Transmisaion 01 ESA platform TlM to Space Slation - Transmission ot ìlM Irom ESA space network (DRS) 

Alpha ground lerminal via ESA oontrol centre to Space 
- Transmission 01 TlM from 

Space Slation Alpha 10 ESA Station Alpha oontrol centre in Houston 

platform 

- Exchange 01 RNG data between ESA platform and 

Space Station Alpha (possibly skin radar ranging) 
- Exchange 01 voice inlormation between ESA platform 

and Space Station Alpha 

10 ENVISAT OS (a): OS (a): 
As OS (a) tor ERS 1/2 As OS (a) tor ERS 1/2 

OS (e): 
As OS (e) tor ERS 1/2 

11 ERS 1/2 OS (a): OS (a): 
- Transmission 01 ESA platform ìlM to NASA slations - transmission 01 ìlM dala from NASA slations 

(Wallops, Pok. Flat) (Wallops, Poker Flat) to ESOC 

- CMO transmission from NASA slations (Wallops, Poker - transmission 01 CMD data from ESOC to NASA 
Flat) 10 ESA platform stations (Wallops, Pok. Flal) 

- RNG 01 ESA tic from NASA stations (Wallops, Poker - transmission 01 RNG data from NASA stations 
Flat) (Wallops, Poker Flat) 10 ESOC. 
OS (e): 

- Transmission 01 ESA payload dala to NASA or NOAA 

stations (e.g. Fairbanks) 

12 EURECA MIS- OS (a): OS (a): 
$IONS - Transmisaion 01 ESA platform TlM 10 Shuttle data - transmission 01 TlM data Irom NASA Shuttle oontrol 

handling system (via the 
Payload Interrogator link) centre (via NASCOM) to ESOC 

. CMO transmisaion from Shuttle data handling system . transmission 01 CMO data from ESOC (via 
10 ESA platform (via the Payload Interrogator Unk) NASCOM) to NASA Shuttle oontrol centre 

- transmission 01 Shuttle state vector from NASA 

Shuttle oontrol centre to ESOC 

- transmission 01 ESA's EUf- RGN data to the 

NASA Shuttle oontrol centre 

14 HUBBlE Ongoing misaion, lharetora not oonsid.ed tor the time Ongoing mission, th.elore not oonsid.ed tor the 
baing. Later on a daacription 01 the ESA-NASA time being. Later on a description 01 the ESA-NASA 

Interfaces may be added lor oomparison reasons. interfaces may be added lor 
oomparison reasons. 

15 HUYGENS OS (a) OS (b): 
. Transmission 01 Huygens platform TlM 10 r to - Transmission 01 quick look TlM b- JPl 

Cassin! data handling system and to 7) DSN platform and payload oontrol centra and ESOC 
- CMO 

transmission from DSN to r Cassin! data POCC 
handling system and to 7) Huygens platform. - Transmission 01 CMD from ESOC Pace and JPl OS (b) 

- Transmisaion 01 Huygens platform and payload TlM 
to Cassin! and to DSN 

- Transmisaion 01 Huygens 
CMO from DSN stations to 

Can/n! and to Huygens platform and payload 

18 INTEGRAl OS (b): OS (b): 
- Transmisaion 01 ESA platform and payload ìlM to - transmission 01 TlM data from DSN (or NASCOM) to 

DSN 
stations (probably Goldstone and Canberra) ESOC 

- CMO 
transmin/on from DSN stations to ESA platform - transmission 01 CMD data from ESOC to DSN 

and payload (possibly via NASCOM) 
- RNG 01 ESA tic from DSN stations. - transmission 01 RNG dala from DSN to ESOC. 

t7 INTER- OS (a)and (b): OS (a): 
MARSNET As OS(b) tor ROSETTA As OS(b) tor ROSETTA 

18 ISO OS (b): OS (b): As OS(b) tor ROSETTA (Goldstone support only) As OS(b) lor ROSETTA (Goldstone support only) 
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SERVICE REQUIREMENTS 

NO NAME 
CONCERNING SPACE-GROUND LINK CONCERNING GROUND-GROUND 

REMARKS 

LINK 

111 METEOSA T OS (c): No interop requirements 

SECOND . Transmission 01 ESA/EUMETSAT platform and 

GENERAllON paytoad TlM to NOAA stations 

. 

CMO transmisoion trom NOAA stations to 

ESA/EUMETSA T platform and paytoad 

- RNG of ESA/EUMETSAT I/c from NOAA stations 

20 METEOSA T OS (c): No interop requirements 

. Transmission 01 ESA ptatform and paytoad TlM to 

NOAA ground station 

- CMO transmisoion from NOAA ground station to ESA 

platfo<m and paytoad 

- RNG of ESA sic from NOAA station. 

21 METOP OS (a): 
OS (a): 

As OS (a) lor ERS 1/2 As OS (a) for ERS 1/2. hoW8ver host in Europe is 

OS (e): EUMETSAT control centre instead of ESOC 

As OS (e) lor ERS 1/2 
OS (I): 

- Communication 01 NOAA paytoad with 

ESA/EUMETSA T ptatform data handling system 

22 MORO OS (8) and (b): 
OS (a): 

Aa OS(b) for ROSETTA As OS(b) for ROSETTA 

23 ROSETTA OS (b): 
OS (b): 

- Transmission of ESA platform and ESA&NASA . transmission of TlM data be'-1 OSN (or 

paytoad 
TlM 10 OSN stations (probably Goldstone and NASCOM) and ESOC 

CIInberra) 
- transmisoion of CMO data from ESOC 10 DSN 

- CMO transmisoion from DSN stations to ESA platform (possibly via NASCOM) 

and ESA&NASA paytoad 
. transmission of RNG data from DSN 10 ESOC. 

- RNG of ESA sic from DSN stations. 

24 SOHO OS (a): 
OS (c): 

- Transmission 01 ESA ptatfo<m and ESA&NASA - transmission of ESA payload data from data 

paytoad TlM to DSN :æ m stations processing facilities at GSFC to ESA or investigators 

- CMO transmisoion 
from DSN 26 m stations 10 ESA data handling centres (neither in real-time nor in 

ptatform and ESA&NASA paytoad near real-time) 

. RNG of ESA I/c from DSN stations. 

OS (b): 

- Communication of NASA 
paytoad with ESA platform 

da.. handling system 

25 SPACElAS OS (a) and (b): 
OS (b): 

MISSIONS . Tl8II8IT1isoion of ESA platform and paytoad 
TlM 10 . Transmlsoion 01 TlM from NASA POCC (af MSFC) 

Shutlte data handling system 
to European POCC (GSOC) 

- eM) lransmisoion from Shuttle data handling system . Transmission 01 CMO loads from European POCC 

10 ESA ptatform and paytoad (GSOC) to NASA POCC (MSFC) 

'Zl S1EP OS (a): No interop requirements 

- Transmission of ESA platform and ESA&NASA 

payload 
TlM 10 OSN stations (probably Goldstone and 

Canberra) 

- eM) transmission from OSN stations 10 ESA platform 

and ESA&NASA paytoad 

. RNG 01 ESA I/c from OSN stations. 

OS (b): 

. Communication of NASA paytoad with ESA ptatform 

data handling syslem 

28 ULYSSES Ongoing misoion, therefore nof conaid.ed for the tima Ongoing miS8ion. therefor. not consid.ed for the 

being. Lat. on a d88Cription 01 the ESA.NASA time being. Lat. on a d88Cription of the ESA-NASA 

Interfaces may be edded for compari8OO reasons. interfaces may be added for compari8OO r.8OO.. 
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SERVICE REQUIREMENTS 

NO NAME 
CONCERNING SPACE-GROUND LINK CONCERNING GROUND-GROUND REMARKS 

LINK 

(2) MISSIONS SPONSORED BY NASA 

3G EOS os (d): OS (f): 

- Transmission of NASA P8yload 11.M 10 the ESA - Transmission of CMO for Europeen P8ylO8d from 

ground network (KJrune. Maspalomas. Fucino and (e.g.) ESOC fo NASA EOS op",ations centre 

oth",s) 
OS (e) and (g): 

- Transmission of ESA P8yload 11.M 10 NASA pla<<orm 

dale handling system 
OS (f): 

- Transmission of ESA CMD from NASA pla<<orm dale 

handling system fo ESA P8yload 

41 FAST OS (b): OS (b): 
- Transmission of CMD from NASA pla<<orm data - Transmission of CMO tor European payload from 

handling system fo ESA P8yload (e.g.) ESOC 10 NASA TPOCC at GSFC 
OS (c): 

- Transmission 01 ESA P8yload 11.M fo NASA pla<<orm 

dale handling system 

47 LANOSA T 7 OS (c): No inl"'op requirements 

Transmll8ion of NASA 
P8yfoad 11.M fo ESA ground 

I'MIIwork (stations ouch a. Kiruna. Ma_lomas. Fucino) 

52 NOM-K,-L.-M OS (b): No interop requiremenls 
A. for Landsat OS (c) 

53 NOM-O.-P,-Q OS (b): No inlerop requirements 
As for Landsat OS (c) 

57 SPACE STA- OS (c): OS (c): 
liON - Transmission of ESA P8y!oad 11.1.1 to US Laboratory - Transmission 01 11.M from NASA POCC (al MSFC) 

dale handling system 10 European POCC (GSOC) 
- CMO transmission trom US Laboratory data handling . Transmission 01 CMD loads from European POCC 

system fo ESA P8y!oad. (GSOC) 10 NASA POCC (MSFC) 

- Volee exchange between European POCC (GSOC) 

and NASA POCC (MSFC) 

This Is the same as OS (c) for the Columbus 

Programme 

58 SPACELAB OS (c): OS (c): TheM are NASA 
SpoIce- 

- Transmission of ESA P8ytoad 11.M to Spacelab data - Transmission of TLM from NASA POCC (at MSFC) tab missions unlike Euro- 
handling system to European POCC (GSOC) peen Spacelab missions 

- CMO transmission from 
Spacelab data handling - Transmission ot CMD I08ds from European POCC registered in line 25. 

system 10 ESA P8yload (GSOC) to NASA POCC (MSFC) 

This is the same as OS (b) for Europeen SpaceIab 

miSSIons 
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TABLE 

4.1: 

CONVENTIONAL 

TELEMETRY 

SERVICES 

NO 

SERVICE 

SENDING 
END 

CHARACTERISTICS 

RECEIVING 
END 

CHARACTERISTICS 

LAYER 
E: 

SPACE 

MISSION 

APPLICATION 
LAYER 

T-E1 

Source 

Packet 

Formatting 

Service 

Input: 

Packel 

0818 

FIIIkI: 

length 
In 

octets; 

"PIC 

Input: 

SourcePackel 

Function: 

Cr..te 

Sourc8 

Packet, 

Including 

Source 

Sequence 

Count 
and 

Packel 

FI.I1CIion: 

E- 

Packel 

0818 

FIIIkI 

and 

dell_. 
10 

IÎnk 

appllcation(s) 

Indlo8ted 
by 

0818 

Length 

APlC 
In 

h88c1. 

Output: 

Source 

Packet 

Output: 

Packel 

0818 

FIIIkI: 

aeq- 

quality 

Management: 

MaJdmum 

!)8Ckellength 

ManaQ81lent: 
APlO 

routing 

T-E2 

Privately 

Defined 

Data 

Formatting 

Service 

Input: 

" 

fixed-length, 
octet 

aligned 

dal8 

unit 

Input: 

POD 

units 

Function: 

Accept 

priY8tely 

defined 

data 

unit; 

optionally, 

accept 
or 

prollkle 

Y81U81 

Function: 

Accept 
POD 

unll8; 

øIr8cI 

POD 

units: 

optionally 

extract 
fiag 

and 

FHP 

ftllkl.; 

lor 

the 

fiag 

and 

Flrll 

Heed. 

Point. 
of 

the 

rranlf. 

Frame; 
pan 
a 

PDQ 

dell- 
10 

appllcetlon 
enIIty 

tranlf. 

requ8S1 

primitive 
10 

the 

lay. 

below 

Output: 

POD 

unII8 

Output: 

Octet 

aligned 

POD; 

optionally 
flag 

and 

FHP 

dal8 

Management: 
POD 

units 

and 

related 

data 

routing 

Management: 

Addrenlng 

Information, 
fixed 

legnth 
of 

PDQ 

units, 

timing, 

latency, 

flow 

conIroI 

T-E3 

Frame 

Secondary 

Header 

Formatting 

Service 

Input: 

FSH 

0818 

Field; 

optionally 
vao 

Input: 

FSH 

Function: 

Cr..te 

FSH, 

Including 

FSH 

h..d. 

FI.I1CIion: 

Extraclll 
FSH 

0818 

FIIIkI 

and 

dell_s 
10 

IÎnk 

application(s) 

Indicated 
by 

Output: 

FSH 

Syetem 

ManaQ81lent 

Management: 
Fixed 

length 
of 

FSH; 

FSH 

V.sion 

Number; 
valid 

vaos 

Output: 

FSH 

0818 

FIIIkI 

Management: 
FSH 

0818 

FIIIkI 

routing 

T-E4 

Operational 

Control 

Field 

Formatting 

Service 

Input: 

OCF 

report 

..Iue; 

OCF 

report 

type; 

optionally 
vao 

Input: 

OCF 

Function: 

er..te 

OCF 

Function: 

Extraclll 
OCF 

report 

..Iue 

and 

dell_. 
to 

sink 

application(s) 

Indicated 
by 

Output: 

OCF 

Syllem 

Management 

Management: 
Valid 

vaOe 

Output: 

OCF 

report 

..Iue; 

eeq- 

quality 

Management: 
OCF 

report 

..Iue 

routing 

LAYER 
D: 

SPACE 

TRANSFER 

LAYER 

T-D1 

Packet 

Transport 

Service 

Input: 

Sour08 

Packel; 

"PIO; 

Packet 

Length 

Field 

Input: 

Frame 

0818 

FIIIkI; 

FlrII 

Heed. 

Point.; 

Flag. 

Function: 

~) 

MlAtipiax 

Packets 
trom 

one 
or 

mora 

8OUfC8I 

(..d1 

with 

unique 

Function: 

o.btock; 

concat_te; 

d.muttiplex 

Packetl/Segm- 
trom 

Frame 

0818 

APlO 

FIIIkI; 

optionally: 

r"888mble 

Source 

Packel 

Segmenll 
Into 

Sour08 

Packlll8 

~I) 

Optionally 
br..k 

Peckel. 
into 

CCSOS 

Source 

Packel 

Segments 

Output: 

Source 

Packet; 

Sequenoe-Flag 
plu. 

VC-Cooot: 

Quality 

flag 

~II) 

block 

these 

Packetl/Segments 
Into 

VC 

.Frama 

0818 

FIIIkI 

Management: 
Length 
01 

Frame 

0818 

FIIIkI 

~v) 

Sel 

Flags 

and 

First 

Heed. 

Point. 

Output: 

Frame 

0818 

Field; 

Flrlt 

H..d. 

Point.; 

Flags 

Management: 
Length 
of 

Frame 

0818 

Field; 

Segment 

length 
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SPACE 

OPERATIONS 

GROUND 

SEGMENT 

SYSTEM 

STUDIES 
AND 

CONSULTANCY 

NO 

SERVICE 

SENDING 
END 

CHARACTERISTICS 

RECEIVING 
END 

CHARACTERISTICS 

T-D2 

Privately 

Defined 

Data 

Service 

Input: 

Flxed-length 

Pri...tely 

DefIned 

Ollie 

units; 

Slelu8 

Field. 

1'1'UI: 

VC 

Frame 

Function: 

O..te 
and 

nunber 
a 

VC_Frame; 
Inaari 

POD 

InIt> 

Frame 

Ollie 

Field 

end 

Function: 

E~ 

Frame 

0.18 

Reid, 

Rr8I 

Heed. 

PoInt. 

and 

llegs 

8I8tua 

field. 

InIt> 

First 

Header 

PoInt. 

field 

and 

lleg 

fields 

Output: 

0811- 

...1ICt8d 

hid. 

with 

VC 
- 

CoI.nt 

end 

Sequanca 
.Flag 

Output: 

VCframa 

Management; 

RoutIng 
lor 

VC; 

Iud 

length 
of 

POD; 

pr-- 

and 

length 
01 

Frame 

Management: 
WhId1 

vea 

carry 

POD; 

bed 

length 
01 

POO; 

pr888r1C8 
and 

length 
of 

S8COndaIy 

Heed. 
on 

the 

VC 

Frame 

Seoondary 

Heeder 
on 

the 

vc 

T-D3 

Virtual 

Channel 

Frame 

Secondary 

Header 

Service 

Input: 

Fixed-length 
Frama 

Søoondary 

H..der 

Input: 

VC 

with 

\lC-Frame 

Seoondary 

Header 

Function: 

Synchronously 
Inaari 

FSH 

Inlo 

VC 

frame 

Function: 

8Jdr8CI 

and 

dell- 

VC 

Freme 

Saoondary 

H..der 

Output: 

VCframe 
with 

VC-Frame 

SBOOndary 

Header 

Output: 

VC-Frame 

Saoondary 

H88dar; 
VC 

- 

CoI.nt; 

Saquanca 
_Flag 

Nota: 

ThIs 

8ar\IIoa 
Is 

mutually 

..ousl... 
with 

T-C2 

(Mast. 

Channel 

Frame 

Saoondary 

Heed. 

SaMoa) 

T-D4 

Virtual 

Channel 

Operational 

Control 

Field 

Service 

Input: 

Fixed-length 

Operational 

Control 

Field 

Input: 

VC 

Frame 

with 

VC 

Operational 

Control 

Field 

Function: 

SynclYonoutoly 
Insert 

OCF 

Into 

VC 

.Frame 

Function: 

8Jdr8CI 

and 

delt- 
VC 

Operational 

Control 

Field 

Output: 

VC 

frama 
with 

VC 

Operational 

Control 

Field 

Output: 

VC 

Operational 

Control 

Field; 

VC. 

Count: 

Sequence 
flag 

Nota: 

ThI. 

8ar\IIoa 
Is 

mutually 

exclusl... 
with 

T-C3 

(Master 

Channel 

Operational 

Control 

Field 

SarvIoII) 

LAYER 
C: 

VIRTUAL 

CHANNEL 

ACCESS 

LAYER 

T-C1 

Virtual 

Channel 

Frame 

Service 

Input: 

VC 

_Framas 
trom 

118rious 

VIrtual 

Channels 

Input: 

StrMm 
of 

nunbered 
Me 

framas 

Function: 

Multiplex 
VC 

_Fram..: 

Function: 

- 

Da-mulliplax 
VC 

.Frames; 

add 

sac 

and 

Me. 

Count 
to 

Frame 

Header; 

optionally, 

ramove 
fill 

Iram..: 

optionally, 
insarl 

fill 

fram.. 
to 

maintain 

synchronous 
flow 

01 

optionally, 
ch8cI< 

Frame 

ErrOl 

Control 

Field 

Iramas 
on 

the 

Master 

Chann"; 

Output: 

VC 

.Fram..; 
Me 

saquanca 

quality 

optionally, 
add 

Frame 

ErrOl 

Control 

Field 

Output: 

Synchronous 
stream 
of 

sequentially 

numbered 
Me 

_Fram... 

possibly 

with 

space 

raserved 
lor 

Frame 

Secondary 

Heeder 
01 

Operational 

Control 

Field 

(- 

services 
C2 

and 

(3) 

T-C2 

Master 

Channel 

Frame 

Secondary 

Header 

Input: 

Fixed-length 
Frame 

Seoondary 

Header; 
MC 

.Frame 

trom 

oarvIc8 
Ct 

Input: 

Meframe 

Service 

Function: 

SynclYonously 
insarl 

Frame 

Søoondary 

Header 
into 

Me 

frame 

Function: 

8Jdr8CI 

and 

d..'- 
Me 

Frame 

SBOOndary 

Header 

Output: 

Meframelndudlng 
MC 

Frame 

SBOOndary 

Header 

Output: 

Me 

Freme 

Saoondary 

Heeder; 
MC. 

Count 

Function: 

Not..: 

~) 

ThI8 

8ar\IIoa 
'" 

mutuaHy 

eJO:lusl... 
with 

D3 

rlC 

Frame 

SBOOndary 

Heed. 

8ar\IIoa) 

(II) 

The 

orHIoard 

data 

8OUro8 

providing 
the 

FSH 

must 

make 
a 

..Iue 

a...llable 
lor 

.00 
Me 

.Frame. 
It 
Is 

the 

responsibility 
of 

each 

Impl-lion 
~.e. 

..00 

apt 

,C8Cr8ft) 
to 

a...e 

thet 

the 

timing 

requirements 
lor 

the 

FSH 

ara 

met, 

and 

that 

the 

tima 

of 

m..aurament 

of 

data 

canted 
In 

the 

FSH 

can 

be 

determined. 
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NO 

SERVICE 

SENDING 
END 

CHARACTERISTICS 

RECEIVING 
END 

CHARACTERISTICS 

T.C3 

Master 

Channel 

Operational 

Control 

Field 

Service 

Input 

Flx8d 

,....gth 

Operational 

Control 

Field; 

Me 

frame 
from 

8WVIo88 
CI 

or 

Input: 

Me 

Fram. 

C2 

FLWICtion: 

8Xlr8cc 

end 

del'- 
Me 

Operational 

Control 

Field 

FLWICtion: 

SyncIYonouoly 
1"-' 

Op.atlonal 
Control 

Field 

Into 

Me 

_Fram. 

C>.Aput: 

Me 

Operational 

Control 

Reid; 

Me.Count 

Output: 

Me 

_Fr.m. 

with 

Me 

Operational 

Control 

Field 

Not..: 

(I) 

ThIs 

l8i1iio8 
la 

muIuaIIy 

8IdUlive 
wI1h 

D4 

(VIrIu8t 

0I8nn8I 

Opwatlonal 

Control 

Reid 

S8NIc8) 

QI) 

The 

on-bo8Id 
data 

801M'08 

providing 
the 

OCF 

mUll 

make 
a 

wlue 

a",'IabI. 
lor 

88d1 

Me 

.Fram.. 
II 
la 

the 

reaponalbllhy 
01 

88d1 

Implementation 
Q... 

88Ch 

~all) 
10 

a881M'. 

that 

the 

timing 

requlrem_1or 
the 

OCF 

ar. 

met. 

and 

that 

tha 

am. 
01 

m"8IM'ement 

01 

da. 

canted 
In 

tha 

OCF 

can 

be 

determined. 

LAYER 
B: 

CHANNEL 

ACCESS 

LAYER 

T.81 

Service 
to 

layer 

above 

Input: 

Flxed-I....gth 

Transf. 

Frame 

Input: 

Synchronoua 
........ 
01 

channel 

aymbola 

Function: 

Add 

synch 

mark...: 

FLWICtion: 

Fram. 

aync 

and 

deoodlng/d.randomlzlng 

optionally, 
apply 
AS 

ooda 

Output: 

Cofracted 

TraMl. 

Frama 

and/or 

quality 

Indication 

optionally, 
apply 

randomization 

Managam....t 

Fram.length. 
and 

which. 
II 

any, 
01 

AS. 

randomization, 
or 

COI1IIOIutIon8l 

optionally. 
apply 

oonllOlutlonal 
ooda 

oodlng 
...a 

ua8d 

(pIu8 

parameters) 

Output: 

Synchronous 
stream 

01 

channel 

aymbols 

Management 
Frame 

length. 

and 

which. 
II 

any. 
01 

AS. 

randomization, 
or 

oonllOlutional 

ooding 
ara 

ua8d 

(plus 

paramet.a, 
e.g. 

AS 

Intertea\Ang 

depth) 

T-82 

Service 

assumed 
from 

layer 

below 

Physical 

Access 

Service 

LAYER 
A: 

PHYSICAL 

ACCESS 

LAYER 

T.A1 

Physical 

Access 

Service 

Input: 

Synchronous 
stream 

01 

channel 

aymbola 

Input 

Modulated 
AF 

Function: 

Modulates 
AF 

Function: 

o.modulat.. 
AF 

Output: 

Modulated 
AF 

Output: 

Synchronoua 
stream 
01 

chaM81 

aymbols 
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SPACE 

OPERATIONS 

GROUND 

SEGMENT 

SYSTEM 

STUDIES 
AND 

CONSULTANCY 

TABLE 

4.2: 

TELECOMMAND 

SERVICES 

NO 

SERVICE 

SENDING 
END 

CHARACTERISTICS 

I 

RECEIVING 
END 

CHARACTERISTICS 

LAYER 
B: 

DATA 

ROUTING 

LAYER 

C-B1 

Segmentation 
Layer 

INPUT: 

From 

the 

Packetization 
layer 
or 

other 

layer 

above: 

INPUT: 

From 

the 

Packallzatlon 
lay. 

or 

oIhar 

layer 

above: 

Services 

(a) 

Transportable 
TC 

U.... 

Data 

Units 

(a.g., 

TC 

Pack8l8) 

which 

are 

10 

be 

routed 
10 

the 

(a) 

Inlormation 

ooncemIng 
the 

ability 
of 

the 

higher 

layer 
10 

aocapt 

more 

data. 

spacecraft. 
The 

length 
of 

the 

TC 

U- 

Data 

Unit 
I. 

unconstrained; 

he-. 
If 

they 

are 

TC 

Packets. 
then 

88ch 

will 

have 
a 

rnaldmum 

length 
01 

ð5542 

octet.. 

From 

the 

Tranller 
lay. 

b8Iow: 

(b) 

Control 

instructions 

which 

ere 

required 
In 

ord. 
10 

lran8ler 
the 

u.... 

data 

struc:turll 
10 

the 

spacecraft. 

Tho.. 

conlrol 

instruc1ion8 

Ipacllylng 

d8llvery 

priority 
ere 

reed 

and 

J)roC88IMId 

(b) 

TC 

Freme 

Data 

Unll8 
In 

......- 
and 

complete, 

without 

omhaion 
or 

duplloetlon 
Øf 

lent 

by 

the 

Segmentation 
lay. 

and 

88lablilh 
the 

multiplaldng 

hi.archy 

within 

thi. 

layer. 

a. 

Type-A 

Framll). 

Oth... 

oontrol 

instructions 

(e.g.. 

dlrectiV81 
10 

abort 

lpac/fic 

command.) 
ere 

paned 

through 
to 

the 

layer 

below. 

NOTE; 

The 

abslrect 

oontent 
and 

concrete 

format 
of 

the 

oonlrol 

instrucfion. 
ere 

not 

presently 

opacified 
and 

remain 
an 

item 

lor 

potential 

future 

extension. 

F 

rom 

the 
T 

ranol... 

layer 

below: 

(c) 

Information 

describing 
the 

ste1ul 
of 

Iransl... 
01 

TC 

Freme 

Data 

Units 

through 
a 

given 

Virtual 

Channel. 

FUNCTIONS: 
(a) 

Assigns 

individual 
TC 

U.... 

Data 

Units 
10 

particuler 

Multiplex... 

Access 

Point. 

(MAPs) 
lor 

FUNCTIONS: 
(8) 

ReceiV81 
TC 

Frame 

Data 

Un118 

trcm 

the 

Translerlayer. 

deli_ed 
on 

Individual 

Virtual 

routing 
to 

the 

spacecraft 

through 
a 

Virtual 

Channel 
(VC) 

provided 
by 

the 

Trensf. 

lay.... 

Cham8ls. 

(b) 

Br...ks 
or 

aggregat.. 
the 

TC 

U.... 

Data 

Units 

into 

pieces 

which 

ere 

compatible 
with 

(b) 

Sorts 

TC 

Freme 

Data 

Units 

a88OClated 
with 

individual 
VCs 

according 
10 

Ih8Ir 

MAP 

insertion 
into 

the 

data 

field 

of 

the 

TC 

Frame 

Data 

Unit. 

identifi... 
and 

r88-..bl8I 
the 

Segment. 

associated 
with 
a 

particuler 
MAP 
10 

reoonstruct 

(e) 

Optionally 
labels 

each 

piece 

with 

sequence 

control 
and 

MAP 

identification 

information 
to 

the 

TC 

U- 

Data 

Unit. 

cr...te 
a 

TC 

Segment. 
The 

TC 

Segment 
or 

the 

piece 

from 

(b). 
if 

the 

Segment 

Head. 
is 

(c) 

Determin.. 
when 
all 

TC 

Segm- 

a88OClated 
with 
a 

particular 
TC 

U- 

Data 

Unit 

have 

not 

used. 

beoom.. 
the 

TC 

Freme 

Data 

Unit. 

bean 

received 

oorrectiy. 

(d) 

Multiplexes 
TC 

Frame 

Data 

Units 

trcm 

dill...ent 

MAP. 

together 

onto 

one 

Virtual 

Channel 

(d) 

Extract. 
the 

TC 

Pack_, 

for 

"ow 

oontrol 

purpo_. 

(e) 

Pa- 
the 

raconslructed 
TC 

U- 

Data 

Units 
10 

the 

Packetizatlon 
lay. 

or 

other 

higher 

(e) 

Manito.. 
the 

pr0C8S8 
of 

Iranslentng 
TC 

Freme 

Data 

Units 

through 

Virtual 

Channel. 
by 

lay.... 

the 

layers 

below. 
and 

maintain. 

cognizance 
of 

the 

stetus 

and 

availability 
01 

particular 

Virtual 

Channel.. 

OUTPUT: 

To 

the 

Packetization 
lay... 
or 

other 

lay. 

above: 

OUTPUT: 

To 

the 

Packetizatlon 
lay. 
or 

other 

lay... 

above: 

(a) 

Information 

describing 
the 

alatu. 
of 

Iranll... 
of 

TC 

U.... 

Data 

Units. 

(a) 

Reoonstructed 
U- 

Data 

Units. 

To 

the 

Trensf... 

lay... 

below: 

To 

the 

Tranll.lay. 

below: 

(b) 

Us... 

data 

structur.. 

which 

have 

bean 

formed 

Inlo 

TC 

Freme 

Data 

Units. 

(b) 

Inlormation 

ooncemIng 
lie 

ability 
of 

the 

Segmentation 
lay. 
10 

aocapt 

more 

data. 

(e) 

Control 

inslructiona, 

po8libly 

paea8d 

through 

trcm 

the 

lay... 

above. 
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NO 

SERVICE 

SENDING 
END 

CHARACTERISTICS 

RECEIVING 
END 

CHARACTERISTICS 

C-B2 

Transfer 

Layer 

Services 

INPUT: 

From 
the 

Segmentation 
l8yer 

abo..: 

INPUT: 

From 

the 

Segment8tion 
leyer 

ebo..: 

(a) 

TO 

Frame 

Data 

Units. 

(8) 

Inlormetion 

dellnlng 
1h8 

ebIIlty 
of 

1h8 

Segment8tion 
leyer 
10 

eooepI 

more 

deta 

(opIoneI). 

(b) 

Controllnslruc1lons. 

Menegern8l'1l 
DIrecti- 

end 

Deta 

Tranaler 

Requ_1or 
1h8 

FOP. 

From 

the 

-.dIng 
end 
of 

1h8 

Yra""" 

Ie~: 

From 

1h8 

receiving 
end 

of 

the 

Transfer 

l8yer: 

(b) 

Conlrol 

Command 
TO 

Transfer 

Frames 

which 

oontain 

instructions 

defining 
how 

1h8 

(c) 

Information 

ooncerning 
the 

status 
of 

receipt 
of 

Individual 
TO 

Frames. 

formatted 
inlo 
a 

dale-carrytng 
TO 

Tran8ler 

Frames 

.,elo 
be 

proc8888d. 

Command 
Unk 

Control 

Word 

(ClCW) 

and 

extr8CIed 
from 

1h8 

Telem81ry 

Transfer 

Frame 

or 

1h8 

Virtual 

Channel 

Data 

Unit. 

From 

the 

Coding 

leyer 

b8Iow. 

From 

1h8 

Coding 

leyer 

below: 

(c) 

"a..". 

octets 
of 

deoodad 
TO 

deta. 

(Note: 

only 

OOfTecI 

deta. 

which 

he.. 

pesaad 
1h8 

deooder 

queHty 

c:h8ck. 
wi. 

normally 
be 

r8C8iv8d.) 

(d) 

Status 
ot 

1h8 

physical 

channel. 

(d) 

"08ta 

Start" 

ligna! 

Øndlostion 
of 

the 

start 
of 

the 

ftf1ll 

...11d 

octet 
of 

TO 

data). 

(e) 

"Data 

Slop" 
lip 

Øndlostion 
of 

the 

Ie. 

...11d 

octet 
of 

TO 

data). 

(Note: 

lI'aillng 

oct818 
of 

Fill 

Data 

could 
be 

pr- 

ju8I 

beIore 
the 

Data 

Slop 

lignalls 

r8C8iwd.) 

(t) 

Conlrollnf0rm8tion 
describing 
the 

statue 
of 

the 

phyIic8l 

chamel 

(e.g.. 
rf 

and 

bit 

synchronlmtion). 

FUNCTIONS: 
(a) 

Encapsulates 
TO 

Frame 

Deta 

Units 

Inlo 

TO 

Transfer 

Frames. 

FUNC11ON8: 
(a) 

Responds 
10 

ConIroI 

Command 
TO 

Transfer 

Fram.. 

r8C8iwd 

from 

1h8 

-.dIng 
end 

of 

(b) 

Translates 

conlrol 

instrootions 

r8C8iwd 

from 

layers 

above 
Into 

the 

appropriate 
sat 

of 

1h8 

layer. 

operational 

procedures 
to 

be 

U88d 
10 

lI'aMler 

1h8 

TO 

Transfer 

Frames 
to 

the 

spacecraft. 

(b) 

Performs 
the 

Frame 

Validation 

0IIICk 

Proc8dure 
for 

aU 

TO 

Transfer 

Fram.. 
and 

the 

including 

HI8C\ion 
ot 

the 

correct 

mode 

(Aoc8ptance 
Test 
or 

ByPAss) 
ot 

the 

Command 

frame 

aoceptance 

c:h8cks 
of 

the 

Frame 

Acceptance 
and 

Reporting 

Mechenl... 
lor 

Operation 

Procedure 

(COP). 

Type-A 

Fram... 

(c) 

Creetes 

Control 

Command 
TO 

Transfer 

Fram.. 
tor 

lI'ansmission 
10 

1h8 

receiving 
end 

of 

(c) 

Cteates 

reports 

(ClCWs) 
10 

the 

-.dIng 
end 

describing 
1h8 

status 
of 

TO 

Transfer 

Frame 

the 

layer 
in 

order 
to 

control 
the 

Frame 

Aoceptance 
and 

Reporting 

Mechenism 

(FARM). 

aoceptance. 

(d) 

Supervises 
1h8 

tran$ler 
ot 

TO 

Transfer 

Frames 
10 

1h8 

receiving 
end 

by 

executing 
a 

Frame 

(d) 

Processes 
TO 

Transfer 

Frames 

which 

heve 

been 

retransmitted 
as 

required 
10 

rectify 

Operation 

Procedure 

(FOP) 
in 

aocordance 
with 

1h8 

HIecled 

mode 
ot 

the 

COP. 

chamel.inducad 
errors. 

(e) 

Retransmits 
TO 

Frames 
as 

required 
10 

rectify 

chamel-induc8d 
errors. 

(e) 

Extracts 
TO 

Frame 

Data 

Unlta. 

(f) 

Responds 
to 

control 

inslructions 
from 

leyers 

above 
10 

abcx1 

command 

transmission 
by 

(t) 

Passes 
the 

extracted 
TO 

Frame 

Dele 

Units 
10 

the 

Segmentation 
layer. 

issuing 

1h8 

appropriate 
set 

of 

oonlrollns1rucllons 
10 

the 

leyer 

below. 

(g) 

Responds 
10 

oonlrollnatructions 
from 

leyers 

below 
to 

abcx1 

commend 

tra"."lseIon 
by 

ceasing 
the 

prooeeIing 
of 

the 

current 
TC 

Tran8ler 

Frame. 
and 

a_lting 
new 

control 

Insfructions. 
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NO 

SERVICE 

SENDING 
END 

CHARACTERISTICS 

RECEIVING 
END 

CHARACTERISTICS 

OUTPUT: 

To 

the 

Segmlll'ltation 
lay. 

abo",,: 

OUTPUT: 

To 

the 

Segrnantatlon 
lay. 

abo",,: 

(a) 

Status 
01 

the 

data 

routing 

procea, 

Including 
the 

progress 
01 

dellvwing 

Individual 
TC 

(a) 

TC 

Frame 

Data 

Unll8 

which 

ha"" 

be8I'1 

extracted 

from 
TC 

Tra"". 

Fram.. 

that 

pe888d 

Frame 

Data 

Units 

and 

the 

a..llability 
01 

Virtual 

Channels. 

the 

".Ildatlon 
and, 

optlonelly, 
the 

8OC8Ptanee 
t... 

To 

the 

receiving 
end 

01 

tha 

Transl.lay.: 

To 

the 

sending 
end 

01 

the 

Trensf. 

ley.: 

(b) 

"Conltol 

Command" 
TC 

Transl. 

Frames, 

which 

instruct 
the 

receiving 
end 

how 
to 

aocept 

(b) 

a..CWs 

which 

will 

be 

utilized 

by 

the 

FOP 
to 

oonlrolthe 

Itan..,ission 
01 

eddltlonal 
TC 

and 

report 
the 

received 

tram... 

Tra"". 

Fram.., 
or 

the 

retran8mlssion 
of 

previously 
881'11 

trames, 
In 

acoordanee 
with 

the 

rules 
of 

the 

COP 

To 

the 

Coding 

layer 

below: 

To 

the 

Coding 
lay. 

betow: 

None. 

(c) 

Bullers 
of 

TC 

data 

bits 

oontalnlng 

protoool 

data 

units 

from 

the 

TC 

Transfer 

layer 

Q.e., 

one 

or 

more 
TC 

Transfer 

Frames). 

(d) 

Control 

instructions 

defining 
the 

operational 

procedures 
10 

be 

used 
to 

Itan..,it 
the 

bull. 

ot 

bits 
to 

the 

spacecraft. 

LAYER 
A: 

CHANNEL 

ACCESS 
AND 

PHYSICAL 

ACCESS 

LAYER 

C-A1 

Coding 

Layer 

Services 

INPUT: 

From 

the 

layer 

above: 

INPUT: 

F 

rom 

the 

layer 

below: 

(a) 

'Input 

Data' 

trom 

the 

Data 

Routing 

Service, 
to 

be 

included 
in 

a 

single 

CL 

TU. 

(a) 

Synchronized 

detected 

"dirty" 

symbol 

stream 

(with 

possible 

errors 
if 

hard-decisfon 

(b) 

Control 

instructions. 

decoding 
is 

used). 

(b) 

Symbol 

ctock 
QI 

required). 

From 

the 

layer 

below: 

(c) 

Control 

information 
and 

status 

(e.g., 

physical 

teiecommand 

channel 

active 
or 

inactive). 

(c) 

Status 
of 

the 

physical 

teløcommand 

channel 

Q.e.. 

report 

from 

the 

Physical 

layer) 

FUNCTIONS: 
(a) 

Encodes 
the 

"Input 

Data' 

into 

TC 

Codeblocks. 
adding 

fill 

as 

necessary 
to 

oomplete 
the 

FUNCTIONS: 
(a) 

Permits 
the 

r88Olution 
01 

the 

- 
01 

"t" 

and 

V 
In 

the 

incoming 

stream 

01 

dirty 

last 

codeblock 
ot 

the 

a..TU. 

symbols. 
if 

not 

alrll8dy 

provided 
by 

modulation 

techniques 

within 

the 

leyer 

below. 

(b) 

Encapsulates 
the 

TC 

Codebtocks 
into 

a.. 

TUs 

by 

adding 

Start 

and 

Tail 

SeqUlll'lCes. 

(b) 

Detects 
the 

a..TU 

Start 

sequence 

which 

provides 

decoder 

synchronization 
for 

the 

first 

codeblock: 

IlUbsequent 

codeblock. 
are 

automatioally 

synchronized 
by 

being 

oontiguous. 

Signals 
the 

alart 
01 

..lid 

TC 

data. 

(c) 

Within 
the 

capability 
01 

the 

d8OOding 

algorithm, 

makes 
an 

estimate 
to 

determine 
If 
an 

error 

has 

probably 

occurred 

within 

the 

TC 

Codeblock. 

(d) 

Within 
the 

capability 
01 

the 

d8OOding 

algorithm, 

optionally 

makes 
an 

estimate 
of 

the 

oorrect 

value 
of 

the 

Irrtormatlon 
bits 
il 

&rrort 
are 

auspected 
to 

have 

occurred 

within 

the 

group 
01 

symbol. 
that 

oorretpOnd 
to 

one 

TC 

Codebtock, 
and 

oontlnues 

deoodlng. 

(e) 
If 
a 

TC 

Codeblock 
I. 

enoount8I'ed 
which 
i. 

sufflcilll'ltly 
likely 
to 

oontaln 
a 

detected 
or 

unoorrøctable 
error, 

d8Clar... 

oodeblock 
error, 

I_..... 
the 

DECODE 

state, 

enterathe 

SEAAOi 

state 

and 

088- 
to 

output 

fu1h8r 

deta. 

Signals 
the 

stop 

of 

..lid 

TC 

deta. 

(I) 
If 

the 

Phylic8lley. 

IIgnal. 

10.. 
of 

modulation, 
I....... 
the 

DECODE 

state, 

II1'II81'. 

the 

INACTIVE 

state, 

088- 
to 

output 

further 

data, 

and 

IIgnal. 
the 

atop 

01 

..lid 

TC 

deta. 

(g) 

Intorms 

the 

ley. 

abo"" 
01 

statu. 
01 

the 

Channel 

SeMc8. 
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NO 

SERVICE 

SENDING 
END 

CHARACTERISTICS 

RECEIVING 
END 

CHARACTERISTICS 

OUTPUT: 

To 

the 

layer 

above: 

OUTPUT: 

To 

the 

layer 

8bo\M: 

(a) 

Sl8tus 
of 

the 

phyaio8l 

leI"""",mand 

c:h8nne1. 

(8) 

-0.". 

decoded 
TC 

d8t8 

110m 

88Ch 

ood8block 
which 

118.. 

p8888d 
the 

decoder 

qUBIIty 

check. 

MBy 

lncIuda 
fill 

110m 

1811 

ood8block 
of 

a.TIJ. 

To 

the 

layer 

below: 

(II) 

Decoda 

StaM, 

Indlclltlng 

8I8It. 

oonIInuIty, 
and 

end 
of 

wild 
TC 

data. 

(c) 

ConIIo4 

Information 

d88Cflblng 

8I8tus 
01 

the 

~ 
leI"""",mand 

eh8nne1 

(a.g., 

RF 

and 

(II) 

Command 
Link 

Tranomlnion 
Units 

(a.TlJs). 

bll 

eynctwonI:ratlon). 

(c) 

Control 

Instructions. 

C.A2 

Physical 

layer 

Servic- 

INPUT: 

From 

tha 

layer 

above: 

"'UT: 

From 

the 

aandIng 
end 

of 

the 

layer: 

es 

(a) 

Buff.... 
of 

bits 

oorrnpondlng 
10 
a 

a. 

TIJ. 

(8) 

ModUaled 
redlo 

frequency 

_vetonns 
which 

118.. 

bean 

radialed 
by 
a 

tra..."htlng 

(II) 

Control 

information. 

8I8t1on. 

FUNCTIONS: 
(a) 

E8I8blishes 
the 

physical 

radio 

frequency 

p8th 
10 

the 

spacecraft 
Uting 

tha 

unmodulaled 

FUNcnONS: 
(8) 

R8C8I- 

end 

d8leCts 
the 

modlA8ted 

oarñer/abcarrler. 

carrier. 

(II) 

Perfonns 

demodulation 
and 

symbol 

8YfIChronI:ration. 

(b) 

Radlales 
a 

buffer 
of 

dal8 

blls 

serially 

acoordlng 
to 

the 

PlOP 

requested 
by 

the 

lay. 

(c) 

Dalarmlnes 
the 

slala 
of 

the 

~ 

I."""",mand 

eh8nnel 

(QiANNEL 

AC11VE 
or 

above. 

a-iANNEL 

INAC11VE.) 

(d) 

Perfonns 

symbol 

daldon 

(hard 

decisions 
or 

quantized, 
soft 

decisions.) 

(a) 

Intorms 
the 

layer 

abo.. 
of 

status 
of 

the 

Physical 

layer. 

OUTPUT: 

To 

tha 

layer 

abova: 

OUTPUT: 

To 

tha 

layer 

above: 

(a) 

Status 
of 

tha 

physical 

telacommand 

c:h8nna1 

(a) 

SynclYonized 

detected 

"dirty" 

symbol 

stream. 

(II) 

Symbol 

clock 
Of 

required). 

To 

tha 

receiving 
and 

ot 

tha 

lay.: 

(c) 

Channel 

Active 

(modulaled 

carrier/8UbC8rrier 

present); 
used 

by 

layer 

above 
10 

select 

beIwHn 

Inactive 

and 

Search 

stal.., 
\0 

..Iictala 
the 

Oaooda 

8I81a 

and 
In 

soma 

cas. 
10 

(b) 

Modulaled 
radio 

frequency 

_veforms. 

radlaled 
as 

dncribed 
In 

Raferanca 
[5]. 

inltiata 

Inter-layer 

oontrollnstructlons. 

(d) 

Sl8tus 
ot 

the 

RF 

lock 

and 

bll 

eynctwonI:ration 

proceuas. 
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TABLE 4.1: OVERVIEW OF ESA SPACE DATA SYSTEM FACILITIES 

FACILITY FUNCTIONS 

Ground Station Network - Telemetry Acquisition 

Telecommand Operations 

Tracking Operations 

. 

- 

Ground Communications 
Infrastructure 

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

- 

Operations Control Centres . Mission planning 

Mission control and execution 
Mission products handling 

Man/machine interface to mission control team 

- 

- 

- 

Computer and Software 
Systems 

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

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

dynamics, sIc performance evaluation 
Data disposition/distribution 

Simulations 
Archiving of raw telemetry, auxiliary and processed 
data 

- 

- 

- 

- 

LOCATIONS 

Kourou Diane 
MaJindi 

Perth 

Maspalomas 
Villafranca 1 - 3 

Odenwald 1 - 4 

Redu 
Salmijaervi 

Transportable Station 
ESOC 

Multiple nodes at various 
locations 

OCC Darmstadt 
MOCC Darmstadt 
ECS Redu 
IUE Villafranca 

ESOC Darmstadt 
ESRIN Frascati 
ESTEC Noordwijk 
ESA HO Paris 

Villafranca 
Redu 
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TABLE 4.2: CHARACTERISTICS OF ESA GENERAL PURPOSE GROUND STATIONS 

Kourou (Diane) Perth Maspalomas MaUndl Transportable 

Ant..... Dlamet. (m) 15 10 5.5 

DownInk Freq.-.cl.. 2200-2300 
2200-22110 2200-2300 (MHz) 8400-8500 

DownlInk PoIartz8t1on any 

T 8Iem8lry Modulation PCM(NRZ)lPSK/PM 
PCM(NRz}/pSK/PM PCM(NRZ}IPSI<IPM 

PCM(SPl)IPSKIPM 
PCM(SPl)IPSK,IPM PCM~ PCM(SPl)IPM 

PCM(SPl)IPM PCM(SPl}IPM 
BPSK, aPSK BPSK, QPSI( 

T 8Iem8lry Decoding 
COS2 Convol.D8COding 

CoIwoI.Decoding planned 95 

T 8Iem8lry PIOC888OI' Mklll Mkll/111 Mklll Mkll 

Uplink Freq-.cy 2025.2120 

Uplink Polarization RHClLHC 

T8Iecommand Modula- PCM(NRz}/pSKlPM 
tion PCM(SPl)IPSK.AM/PM 

T8Iecommand Enco- 
MkliA der/Controller 

AanglnglDoppler 
MPTS 

Tone Ranging T,acking 

Communications Nod. ISS30 ECOM25 DYNA TEK X.25 

FunctIorVProjec1 LE Of'. planned fo, 
Has been used fo, 

LEOf', Ulysses 94fQ5 
XMM 1999 

EURECA and is used LEOf' LEOf', Back-up 
for ERSI 
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TABLE 4.3: CHARACTERISTICS OF ESA MISSION DEDICATED GROUND STATIONS 1 

Odenwald-1 Odenwald-2 Odenwald-3 Odenwald-4 Vlllafranca- Vlllafranca- Vlllafranca- 

(DA TTS) 1 2 3 

Ant.".. 
Diameter 15 13.5 10 15 12 

(m) 

Downlink IC7o-1700 22O().22IK) 
F'equen- IC7o-1700 220().2300 2242.2250 2242.2250 

2218-2250 220().2300 41118-<1201 

ci.. (MHZ) 

Downlink 
II..., IIn..., RHCIlHC LHC 

PoI8rIz8I1on 
any 

any 

TeI_etry PCM(NRZ)lPSKI 
PCM(NRZ)lPSKI 

ModIA8I1on PCM(NRZ)/PM PM 
PM 

PCM(SPl}IPM PCM(SPl}/PSKI 
PCM(SPL}/pSKI 

PCM(SPl}/pM 
PCM(SPl}IPSKi PCM(SPl}/PSK/ 

PCM(SPL)/ 
PM 

PM PM PM 

PSK/PM 
PCM(SPl)/PM 

PCM(SPL}/pM 

BPSK. CPSK 

TeI-etry nol a..llable 
CDS2 (for Ou. no! a..ilable 

Convolullon8l 
CDS2 not a..llabla 

Decoding Isr) (opeciallo IUE) 

TeI_etry Mk II plus lOme Mk II plus lOme Frame synchro- 

P~ MeteoS8t ope- Poll Mk III Meteo...1 sp. Midi nizer and com. Mklll Mkll 

cials cials puter interf808 

Uplink F,. 208Q. 2101.5, 
2025-2120 2OQ8-2107 209ð.2110 1411 2025-2120 ð4 I 5-6427 

quency 2106 

Uplink Po- 
II..., RHCIlHC IIn..., RHCIlHC RHC 

lartmllon 

Telecom- PCM(SPl}IPSK. PCM(NRZ)IPSKI 

mend Mod- AMlFM PCM(NRZ)IPSKI PCM(NRZ)lPSKlFM PCM(SPL)lFSK. PM PCM(SPl}IPSK- 

uIalion PCM(SPl)/psK- PM PCM(NRZ)lPSKIAM AM'PM PCM(SPl}/pSK. AMlFM/PM 

AM/PM 
AM/PM 

Telecom- 
mand Mk III ('?) and 
Enood- Mlell IUE special MId. and Mk I 

erlCon- 

Midi 

troller 

Rano- 
inglDoppier Meteo...1 specific MPTS Sp,...d Spectrum not a..ilable MPTS Tone Ranging 

Tracking 

Communi- 
COMMET, 

cations DPS25 
DPS25 COMMET, DPS 25 not a..llable DPS25 

Node 

Funo- 
ISO 

tionIP'oj8CI 
Meteoset Ouster Meleo...t Meteose! IUE also planned lor 

MAREC8-B 
Integral In 2000, 
plus beck.up 
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TABLE 4.4: CHARACTERISTICS OF ESA MISSION DEDICATED GROUND STATIONS 2 

Klruna Redu (TM- Redu (TMS-1) Redu (RG-1) Redu Redu Clu8ter 
1,2,3,6) 

Ant..,. 15 4.5 13.5 4.5 4.5 15 
[)lam". (m) 

Downlink 
2200-2300 

Frequenci.. ~ 101154-11700 10Q50-11800 101154-11700 4188-4201 2200-2300 

(M-iz) 

Downlink any (S-band) 
linear LHC 

Polarization RHC/lHC (X-band) 
any 

Telemalry PCM(SPL)/PSK/PM 
PCM(NRz)/pSKlPM PCM(NRZ)IPSKIPM 

Modulation (only for ERS-1 IIJb. PCM(SPL)/PSKIPM 
PCM(SPL)/pSKlPM PCM(SPL)/pSKJPM 

earn. and bil rale) PCM(SPLI/PM 

T elemalry 
nol all8ilable COS2 

Daoodlng 

T elemalry Mkll Post Mk III 
PrQC8S8Or 

Uplink Fr. 202&-2120 nol available 14000-14500 nol available 202&-2120 
quancy 

Uplink PoIar- 
RHClLHC no. available linear RHC RHC/lHC 

ization 

T el8OOM- 
mand Mod.... PCM(NRz)/pSKlPM not all8ilable PCM(NRz)/pSKJPM 
lation 

Tal8OOM- 

mend En- 
Mkll nol available 

Mk II, post Mk III 

000.' (?) 

ConlroU. 

Rang- 
InWDoPPI. MPTS nol availabie Tone Ranging nol available MPTS 
Tracking 

Communica- 
DPS25 ECOM 25 nol available ECOM 25 

lions Node 
DPS 25 

Funo- ERS-I, ERS-2, 

tio~roj8CI ENVISA T ECS MARECS CLUSTER 
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TABLE 4.6: OVERVIEW OF NASA SPACE DATA SYSTEM FACILITIES 

FACILITY FUNCTIONS LOCATIONS 

Ground Station Network - Telemetry Acquisition STDN: Merrit Island 

. Telecommand Operations Bermuda 

. Tracking Operations 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 . Two way data and voice connections between NASCOM 

Infrastructure ground stations and control centres PSCN 
. General purpose communications Network of the 

agency 

Operations Control Centres - Mission planning GSFC 
. Mission control and execution MSFC 
. Mission products handling JSC 
- Man/machine interface to mission control team JPL 

others tbd. 

Computer and Software . Real-time and/or near real-time monitoring and . Information Processing Division at 
Systems control GSFC 

- Off-line computing tasks, e.g. mission analysis. - Signal Processing Centres for DSN 
flight dynamics, sIc performance evaluation 

- Data disposition/distribution others tbd. 
. Simulations 
- Archiving of raw telemetry, auxiliary and 

processed data 
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TABLE 4.7: MISSION ASSIGNMENT OF NASA SPACE AND GROUND NETWORK 

Ground Networks (GN) 

MI..1on Type 
Space Network 

Deep Space Net. Satellite Wallop. Flight Western AerOo (SN) 
work Tracking and Facility nautical Teat 

Data Network Range 

Suborbital Limited support Limited support Primary support Primary support 
for balloons, for aircraft 

sounding rockets 
and aircraft 

Earth Orbital Primary support Primary support Primary or emer- Limited support 
for low earth or- for highly ellipti- gency support to to launches and 
biting sIc cally orbiting sIc launches and some earth orbit- 

some low earth ing sIc 
orbiting sIc; 

backup to SN 

Shuttle Primary support Emergency back- Support to Support to down- Landing support 
up launch, orbital range launch at Edwards Air- 

path, landing at force Base 
KSC and emer- 
gency backup 

Interplanetary Primary support 

Radio Science Primary support VLBlsupport 
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TABLE 4.8: CHARACTERISTICS OF NASA DEEP SPACE NETWORK 1 

9-m Station 340m High Speed II-m Subnetwork 26-m Subnetwork 340m 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 Goldstone. Canberra. Madrid 

Downlink 8025.8500 2200-ZIOO 

Frequencies 2200-2300 14000-15350 
2200-ZIOO 

8400-8500 
(MHz) 

Downlink RHC/lHClUnear RHCilHC RHC/lHC Of linear RHC/lHC 
Polarization 

Tel8lTletry PM(NRZ)IPSl(JFM 
X.Bend: Carrier only PM(NRZ)lPSl(JFM 

Modulation PM(BI-' )/pSKlFM 
K.Bend: 

PM(Bi-.)lPSK/FM 
PCM(NRZ)/PSK/PM 

PMORIG)/pSK/FM 
aPSK/UaPSK/BPSK 

PMORIG)/pSl(JFM 
PCM(Bi-')/PSK/PM 

(NRZ) 

Telemetry 

Decoding Goldstone: SPC 10 

SPC 10 Canberra: SPC .0 
Telemetry 

Madrid: SPC eo 

Proc8S8OI' 

Uplink Fr. 2025-2120 
7145.7235 

2025-2120 2025-2120 

quenc:y 
15250-15350 

Uplink PoIar- RHC/lHC 
lzatlon 

T el8COtTI- 

mend Modu- PM(NRZ. BI-~) Not a\l8;lal>le PM(NRZ. Bi-,) 

lalion 

Telecom- Goldstone: SPC 10 

mand E~ SPC10 Canberra: SPC.o 
oodør' Madrid: SPC eo 
Controller 

Rang- 
Dopplør: Cohørent & 

Doppler: Cohør8nl & 

ing/Oopplør Dopplør: Cohørent & No~Coherent Doppler: Coherent 
No~Coherent 

N~Cohørent 
Tracking Ranging: Side Tone Ranging Ranging: not all8ilable 

Ranging: Squere (coh. 
Ranging: 2.Way Coher- 

Cohørent & No~Coherent only) 
Sine (coh. & no~coh.) 

ent (9quere) 

Communica- I 
lions Node 

Func- 
Category A Missions Category A VlBI Missions Category A & B Missions 

tioI1IProjec\ 
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TABLE 4.9: CHARACTERISTICS OF NASA DEEP SPACE NETWORK 2 

34-m High EffI- 34-m Beam Wave- 34-m Beam Wave- 34-m Beam Wave- 70-m Subnetwork 
clency Subnet- gulde-t Stations gulde-2 Station gulde-3 Station (now operatlo".l) 

work (operationalt 0-94 (operational 6-96) (operatlonalt 0- 
" 11-96) 96) 

Loca1lon8 GoIds1on8, Canberra, 
Goldston... Canberra Golds1on8 GoIds1on8, Canb8rr8, 

Madrid MIldrid 

Downlink 
227()'2300 

227()' 2300 
2200-2300 Frequenclee 

84()().8.WO 
8400-8500 6400-ð500 

8400-8500 (MHz) 31ðOO-32300 

Downlink 
RHCIlHC RHC/lHC/Un PoI8rIz8I1on 

Telemetry 
PCM(NRZ Of Bi-cþ )/pSK Of BPSK Of Cl'SKIPM ModIMIion 

Telemetry 
D8OOding Goldstone: SPC 10 

Goldston..: SPC 10 Goldstone: SPC 10 
Canberra: SPC 40 

Canberra: SPC 40 
SPC 10 Canberra: SPC 40 

Telemetry MIldrid: SPC eo Madrid: SPC eo 
Proc8aor 

Uplink Fr. 7145-71QO 2025-2120 714S-71QO 7145-71QO 20110-2QG4 
quency 211()'212O 

Uplink Polar. 
RHC/LHC 

lzation 

Telecom- 
mand Mod<r PM(NRZ. Bi~) 
lallon 

Telecom- 
Goldstone: SPC 10 Gold_: SPC 10 mand En- 
Canberra: SPC 40 

Goldston..: SPC 10 
SPC10 Canberra: SPC 40 coder' 

Madrid: SPC eo 
Canberra: SPC 40 

Madrid: SPC eo ControU. 

Rang- 
Doppler: Coherent & Non-Coherent 

inQlDoppl. Ranging: 2.Way Coherent (Squar!!) Tracking 

Communica- 
tiona Nod.. 

Func> 
Category A (with 10m.. limitations) & B Missions Category B Missions tio<1IProjecl 
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I 
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N:I8 

CF\'IrM, 

I 

I 

mere 

.... 
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I 
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I 
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I 

I 

VCs 

I 

I 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

t 

J: 0 .... ;: (/) ...J < 0 0 0 ...J 
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SPACE 

OPERATIONS 

GROUND 
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SYSTEM 
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AND 
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TABLE 

4.10: 

NASA 

GROUND 

NETWORK 

(EXCEPT 

DSN) 

The 

information 

contained 
in 

this 

table 
is 

mostly 

extracted 
from 

Reference 

[27], 

pages 
2-6 
ff 

and 

Reference 

[31]. 

Location 

Antennas 

Telemetry 
Unk 

Command 
Unk 

Function 

Comments 

Characteristics 

Characteristics 

Satellite 

Tracking 
and 

Data 

Network 

(STDN) 

Merrit 

Island 

Tracking 

Stetion 

(MIL) 

Demodulat.., 
pr~ 

and 

r8OOlds 

From 

[31]: 

The 
Ie 

kHz 

auboarrler 
Is 

the 

The 

STDN 

provld.. 

launch 

aupporIlor 

From 

[31]: 

Commands 

generaled 
by 

Two 
11m 

unified 
S- 

telemetry 
In 

2200-2300 
MHz 

range; 

only 

one 

authorlaed 
for 

US 

mlsaiona. 

Kennedy 

Space 

Centre 
and 

aupporI8 

the 

CU8Iomer 
and 

~rded 
10 

GN 

band 

PCM(NRZ.L 
or 

biphasa)IPM 
or 

AM 
or 

Ho_. 
tor 

ESA 

miS8ions, 
an 
ð 

kHz 

various 

Space 

ShutUe 
and 

unmanned 

atetiona 

must 
be 

ltruc1ured 
In 

a 

4ðOO- 

FM; 

date 

rat.. 

trom 
1 

b/s 
10 

5 

MII/s. 

8Ubc8rr1er 
can 

alae 

be 

provided 

_rth 

orbiting 

mlS8i0n8. 

bit 

throughput 
block 

format 
10 

be 

Florida 

compatibie 
with 

onsile 

sy81ems. 

Ponce 
de 

La6n 

Tracking 

Stetion 

(POL) 

Date 

are 

prOC88S8d 
by 

the 

Inlormation 

From 

[31J; 

Transmits 

commands 
10 

ole 

MIL 

provid.. 
alae 

preflight 

le1emetry 

4.3 

m 

S-band 

Processing 

Division 
(at 

GSFC). 
Pr- 

in 

the 

2025 
to 

2120 

MHz 

band. 

and 

command 

tasting 

ser\/Ices 

(alae 

The 

two 

atetions 
are 

collocated; 
MIL 

ently 

thase 

can 

be 

TOM 

and 

paokaflz. 

The 

115kHz 

8Ubc8rrier 
i. 

the 

only 

one 

for 

DSN) 

controls 

POl. 

ed 

date. 

Rat. 

[27] 

quot.. 
on 

page 
3- 

au1horlsect 
tor 

US 

missions. 

10: 

'OSC 

cu81orners 

should 

note 

that 

Bermuda 

Tracking 

Stetion 

(BOA) 

Northwest 

Two 

11m 

S-band 

TOM 

date 

services 

will 

nol 

be 

a""lIabie 

From 

[31 
J; 

S-band 

and 

UHF 

(400 

10 

Bermuda 

plus 

C-band 

radar 

for 

new 

missions. 

because 

thislachno1. 

450 

MHz). 

ogy 
is 

baing 

rap/aced 
by 

tram. 

and 

The 

115kHz 

subcarrier 
Is 

the 

only 

one 

packet.baaed 

taohnology.' 

au1horiaed 
for 

US 

missions. 

Dakar 

Tracking 

Stelion 

(OKR) 

Sanagal 

4.3 

Wallop. 

FHght 

FaclHty 

(Fixed 

Tel.,etry 

Syat8l11.) 

Meteorological 
Antenna 

System 

(MAS) 

2.4m 

nla 

Low 

Gain 

Telemetry 

Acquisition 

System 

Wallops 

2.4m 

L., 

S. 

and 

1ð80 

MHz 

bands 

FM 

transmll 

capability 
at 

30 

wet1s 
on 

(lGTAS) 

547 

and 

550 

MHz 

Medium 

Gain 

Telemetry 

Acquisition 

7.5m 

Syl1em 

(MGTAS) 
No 
1 

po. 

L., 

S- 

and 

1ð80 

MHz 

bands 

nla 
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Location 

Antenna. 

Telemetry 
Unk 

Command 
Unk 

Function 

Comments 

Characteristics 

Characteristics 

Medium 

Gain 

Telemetry 

Acquioition 

7.5m 

Syatem 

(MGTAS) 
No 
2 

Wallop. 

Flight 

Facility 

(Orb/tal 

Tracking 

Station.) 

NN 
1 

18m 

receive 

only 

NN 
2 

9m 

S-band 

L-, 

S- 

and 

1ð80 

Mhz 

band. 

Sel8C18b1e 

Ira.....lt 

capability 
of 

811h8r 

X-band 

r8C8i_ln 

19Qð 

200 
or 

HI 

wells 

NN 
3 

1 

ð90-1700 
'-'Hz 

D8dlc8ted 
to 

METEOSAT 

7.3m 

rllC8Ìve 

only 

n/a 

NN4 

4ð4~ 

MHz 

NN5 

Wallops 

Om 

oommand 

n/a 

S-band: 
200 

or 
1 

e 

wells 

Sat84l1te 

Automatic 

Tracking 

Antenna 

(SATAN) 
No 
1 

138-138 

MHz 

n/a 

Sat84lite 

Automatic 

Tracking 

Antenna 

(SA 

TAN) 
No 
2 

Alray 

SATAN 
No 
3 

n/a 

147-152 

'-'Hz 

with 

10 

kilowetls 

Satellite 

Command 

Antenna 
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Location 

Antennas 

Telemetry 
Unk 

Command 
Unk 

Function 

Comments 

Characteristics 

Characteristics 

Wallopa 

Fight 

Fac:lHty 

(External 
and 

Tran8pOrt8ble 

Stations) 

Tranapofl8b1a 

Radar. 

Telemally 
and 

From2.1Ioð.1 
m 

po. 

L-. 
S- 

and/or 

1880 

MHz 

bends 

Temponory 

~age 
at 

Ioc8t1on8 

A 

nnsportebla 
..lion 

typIoeAy 

COI>- 

Deta 

Systems 

beyond 

Ihosa 

.."., 
by 

bed 

18cA1tI.. 

8I8Is 
01 
a 

"'I--..pporting 
1ns1Ju. 

8 

m 

as 

from 

111Qð 

at 

the 

Wallops 

Flight 

Facility 

mentation 
..n 

paired 

with 

an 

antama 

trail. 

including 

anlanna 
and 

paeI- 

tal. 

n..a 
ara 

iou' 

Instrumanf8t1on 

-. 

thr.. 

...I-oonIalnad 

talemalry 

modul... 
and 

nine 

tranapofl8b1a 

antannaa 

a..llabla 
from 

Wallops. 

Anlannas 

range 
In 

8Ize 

from 

2.1 

10 

8. 
t 

mat.. 
(e 

10 

:<0 

leal) 
In 

diamat.. 

and 

00- 

po. 

L.. 

S-. 

and/or 

t88O 

MHz 

bends. 
By 

111Qð. 

thera 

will 

ba 

thr.. 

tully 

automated 

Tranapofl8bla 
OrbiI8l 

Tracking 

Systems 

(TOTS) 

a..nable. 

each 

with 

an 

8.mater 

(2C-IooI) 

dlamaler 

antenna. 
Tha 

TOTS 

systems 

will 

ba 

S-bend 

and 

will 

be 

upgradabla 

10 

X-bend. 

Poker 

Flat 
1 

2.4m 

5-. 

L- 

and 

1880 

MHz 

bends; 

data 

ara 

Telemally 
data 

ara 

racal* 

from 

up 

10 

Con.1Is 
of 

two 

tracking 

dish 

anteo- 

Poker 

Flal 

r""",ded 
on 

wtdaband 

raoorders: 

.. 

frequencies 

hough 
the 

u.. 
01 
a 

nasln 
a 

radom. 
a 

transmitter 
WIn. 
a 

'. 

Re.....rch 

oouId 
ba 

provided 
in 

realtima 

displays 

multiooupter 

tracker 

van. 
a 

oomputer 
van 

and 
a 

Ranga. 

Fair- 

also. 

data 

van. 

Poke< 

Flat 
2 

benks 

Ala. 

4.8m 

The 

normal 

moda 
01 

operations 
is 

10 

ka 

use 

... 

2.4m 

and 

4.8m 

antennas 

redundanUy. 
but 

simultaneous 
track- 

Ing 

01 

two 

dillerenl 

targats 
Is 

pos81bla. 

Whila 

Sands 

Missile 

Ranga 

(WSMR) 

n/a 

Each 

antenna 

leads 
8 

10 

10 

S-band 

VAB 

Each 

station 

has 
a 

r8C8i_s 

3m 

autotracking 

WSMR 

N-200 

and 
a 

1.2m 

manual 

200 

_II 
In 

lone 
or 

frequency 

shift 

Whila 

tracking 

antenna: 

keying 

moda 

Sands 

S-bend 

WSMR 

Parker 

n/a 

WSMR 

Portable 

Two 

1.2m 

S-bend 

WSMfl 

ACSl 

? 

Realtima 

data 

ral.. 

up 
10 

200 

Kb/s 
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Location 

Antenn.. 

Telemetry 
Unk 

Command 
Unk 

Function 

Comments 

Characteristics 

Characteristics 

National 

Scientific 

Balloon 

Facility 

DeY8Iopment, 
tailing, 

data 

reduclon 

NSBF 
la 
a 

primary 

launch 

IeciIIty 
lor 

(NSBF), 

Slatlon 
1 

Two 

8MS 

ant...... 

and 

lingle 

light 

..-.loa 
a. 
a 

launch 

the 

8Cl8I1IHIc 

balloon 

PfOgr8I'I1 

and 

downr8ng8 
lit. 

NSBF, 

Slition 
2 

A 

lI_abl. 

anlenna 

DadIc8I8d 
to 

Fort 

Sum-, 
NM, 

lor 

and 
a 

modlfled 
8ft 

IIngi. 

flight 

and 

doWl1f8nge 

-..pporI 

backup 

ant..... 

NSBF, 

SIIIIon 
3 

TranlpOrt- 

Two 

11ft 

BMS 

anten- 

L- 

and 

S-band; 

LHC/RHC 

polarization 

Command 

tran_lllar 

a....llabl. 

MobIl. 

lingle 

flight 

..ton 
lor 

AnIarctic 

abl. 

nil, 

and 

other 

,emot. 

11188 

NSBF, 

SlIlIon 
4 

A 

tracking 

ant..... 

MobIl. 

1IngI. 

flight 

..tIon 
to 

ba 

U88d 

and 
a 

3n 

manual 

primarily 
In 

C.nada 
and 

AullraHa 

antanna 

NSBF, 

SlIlIoo 
5 

A 

lI_abla 

anlenna 

Vart-baled 

mobil.. 

IIngia 

flight 

..lion 

and 
a 

.".\1 

manual 

to 

be 

U88d 
In 

Fort 

Sum- 
and 

antanna 

C.li1omia 
11188 

McMurdo, 

rec:8Ïva 

ladllty 

10m 

anlenna 

with 

S- 

and 

X-band; 

RHCIlHC 

polarization 

nla 

Racelva 
and 

,eoord 

both 

RADARSA 
T 

A 

8ha,ed 

lacillty 

oparaled 
by 

the 

auto 

di_IIty 

auto- 

X-band: 

PCM 

sampling. 

NRZ-L 

dillar- 

X-band 

downlink. 
(1 

OS 

and 

86 

Mb/.) 

National 

Scianca 

Foundation 

Iracklng 

capability 

enllal 

enooding, 

QPSK 

modulation, 

and 

the 

S-band 

downlink, 

S-band: 
(1) 

PCM 

sampling, 

bI-pha.. 

enooding. 
PSK 

modulation 
on 

oubcar- 

McMurdo, 

ner, 

PM 

on 

carriar 
or 

(2) 

PCM 

sam- 

Antertica 

piing, 

bl-phase-L 

enooding. 
PSK 

(direct) 

modulation 

McMurdo, 

transmit 

tadlities 

O,3m 

x-band 
& 

nla 

X-band 
& 

S-band 

o.em 

S-band 

anten- 

na 

W.at...n 

A...on8UtlC81 
Tm 

R8ng. 

Dryden 

Flight 

Research 

Centre 

(DFRC) 

3.em 

L- 

and 

S-band 
for 

telemetry 
and 

nla 

Full 

complemenl 
01 

UHFNHFIHF 

TIY.. 

PCM 

IormaI8 

genarally 
ar. 

Dual 

Band 

Antenna 

System 

Ielevielon 

communlc8t1on8 
tySIem. 

handling. 

U88d 
al 

WATR: 

NAZ-l, 

NRZ-M, 
and 

Ielemetry, 

video. 

command, 
and 

al,-to- 

Millar 

oodIng. 
The 

I8l1ar 
I. 

the 

,ecom- 

DFRC, 

Trlplexed 

Anlenna 

System 

em 

L- 

and 

S- 

band 

for 

telemetry 
and 

L-. 

S- 

FSK 

IIgnal.ln 
L- 

and 

S-band 

with 

50 

ai, 

ground 

IIOioe 

oommurioatioo. 

m8ncled 

Iormal. 

and 

C-band 
for 

downllnked 

Ielavielon 

_n. 

DFRC, 

Multi-frequency 

Tracking 

Two 

3.1m1 

dlohft 

L- 

and 

S-band 
for 

Ielemetry 
and 

L-, 
S- 

L 
- 

and 

S-band 

with 

50 

_III 

Syllarn 

(MFTS) 

and 

C-band 
for 

telavielon 

DFRC, 

Mobile 

Oparation. 

Fadlity 

L- 

and 

S-band 
for 

telemetry 
and 

S.band 

Ielavielon 
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Location 

Antenna. 

Telemetry 
Unk 

Command 
Unk 

Function 

Comments 

Characteristics 

Characterl.tlc8 

Am.. 

A_rell 
Centra 
at 

Moffet 

Field 

Comblnetlon 
ot 

Two 

L-bend 

recel... 

n/a 

(MF). 

Dual 

moda 

8utotrllCk 

antenna 

Im8I1 

hlgh-geln 
dllh 

antanna 
and 
a 

10.... 

geln. 

iou' 

element 

wtda 

beam 

array 

~. 

Mid.galn 

ant....... 

system 

Small 

antenna 

L.bend 

receiver 

n/a 

Usa 
lor 

ftlghl 

telemetry 
Of 

a. 

1ha 

receiver 
lor 

relayed 

data 

from 

Crows 

landing. 

~. 

Omni-diractional 
antenna 

Lo....gain 

system 

L.bend 

receiver 

n/a 

Crows 

Landing 

Naval 

Auxiliary 

Landing 

Thr.. 

antenna 
SY' 

L-bend 

receiver 

Ona 
of 

tha 

tv.. 

can 

uplink 
In 

L-bend 

Field 

teml 

limllar 
to 

tho.. 
of 

Moffat 
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TABLE 4.11: EVALUATION OF THE INTEROP SCENARIOS WITH RESPECT TO THE AGENCY'S 

INFRASTRUCTURE 

NO NAME 
SERVICE REQUIREMENTS CON- EVALUATION 
CERNING SPACE-GROUND LINK 

(1) MISSIONS SPONSORED BY ESA 

1 ARIANE 5 OS (b): R. (1): S.. r8l'll8rk. in Seclion 2.3 

(1) Treneml88ion of ESA plattonn 1lM 10 NASA R. (2): - und. (1) 

pnllMIIWork (Bermude ..lion) 
(2) RNG 01 ESA we 

4 ATV OS (c): R. (1): ~Stallon will foIlowAOS (- (1)). n..eATVwII1 be obliged 

(1) T18nem188ion 01 ESA plattonn 1lM 10 ~ 10 8d8pt Its 8y8Iem. I... _bUy U8Ing P8Ckel TeI.,,1IIry wi" 

Station Alpha AOS"........ 

(2) T18nem188ion of CMD Irom SplIce Station Alpha Re (2): UpIInIl. upected 10 follow the CCSOS Tel8CCIIM\8IId 

10 ESA platfonn Recomm.-.d811on (with COP 1); ~:1M:!!:ø.:r.j:!!@:~i 

(3) EJIChenge 01 RNG data b- ESA plattonn Re (3): Skin IrllCking 8houId not PO" any oompatibility problem. 

and SplIce Station AlphII (poSllibly skin radar 

ranging) 

5 ClUSTER OS (b): For ESA platform systema: 1lM reception. Re (b): The apacecratt is using the AOS "am. with the _ntic of the 

CMD lransmiSliion and RNG through conventional telemetry. The packets are private. I.e. there..e 

Goldstone and Canberra privale1y defined data In the trame. The ""-rei link .- old 

OS (d): For ESA plattonn and ESA&NASA payload systema: data structures and .-vic88 are not CCSOS oompatible. 

syslema: a. lor OS (b) Network Data Intarf8c8 Unit. (NDlU.) haw II..-. inatalled in the 

OS (I): For a 8PQCiflc NASA high rate data paytoad: relavant DSN 8lationl. They have the tunctIon8 of an ESA ..tIon 
routing of 1lM trom the instrument 10 the back-end. I.e. Input I. bit. and output ,. X25 communication 

platfonn data 8y8Iem and Ih8n tranemiaion to tram... DSN could ha"" managed the tram.. but i. not 

Goldstone and Canberra. oompatible with the ESA ground oommunioation Ir:~ :~_. 
Re (d): NASA payload I. routed hough the ESA platfonn, theralora 

lituallon a. lor (b). 

Re(f): A. lor (b) 

G."..,al remark: ClUSTER Is a typical bad example ""'e the 

requirements ara Iho88 a_ed lor CCSDS work, mosI CCSDS producta 

_e available in time but the projact has Installed a ml88ion speciflc 

ooIution navwthaless. 

II COBRASI OS (b): See ROSETTA 

SAMBA As OS(b) lor ROSETTA 

7 COlUMBUS OS (8). (b) and (c): Re (1): Application of miSllion spaciflc protocols and 8anIic8S lor which 

PROGRAMME (1) TransmlSllion of ESA platform (APM) and payload CCSDS has not CI.,ed any recommendallon. yet 

1lM 10 Space Station Alpha ptattonn data A. (2): Sam. remark 81 lor (1) 

handling syslem Re (3): Same remark .. lor (1) 

(2) CMO tr.n8llli88ion trom Space Station Alpha 

platfonn data handling system 10 ESA platform S.. also remarks in Section 2.4. 

(APM) .nd payload 
(3) Voice oommunlcallon b- ESA platform 

(APM) and Space Station Alpha plattonn data 

handling system 

8 CTV (will not OS (c): Ae (1) through (3): A.1or ATV 

be oonIidered (1) Tran8llliSllion of ESA platform 1lM to Space Ae (4): It is poasible that [24) would be applied. 

any more, be- Station Alpha 

cause the pro- (2) TransmiSllion 01 1lM trom Space Station Alpha 10 During the recent Manned SpaCllfllghl Programme redeflnitionl this 

jact has II..-. ESA platform mission has been cancelled for !he time being. 

cancelled dur- (3) E>CChange 01 ANG data be1ween ESA platform 

ing !he oourse snd Space Station Alpha (possibly skin radar 

of this study) ranging) 
(4) E>CChange of voice information be1ween ESA 

platform and SpaCII Station Alpha 
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NO NAME SERVICE REQUIREMENTS CON- 
EVALUATION CERNING SPACE-GROUND LINK 

10 ENVISAT OS (a): Re (1): S-band housekeeping sys1em. will produce IDM telemetry. The (1) Transmission of ESA plattonn TLM to NASA interface with the NASA ground stations will be \IÌ8 NDIU. (a. br 
stations (Wallop.. Poklll' Flat) Ouster) Onto Pane Solll'ensen, ESOC) 

(2) CMD transmisoion from NASA station. (Wallop., Re (2): I. using the old ESA PCM telecommand sy8Iem; ~ \IÌ8 
Poker Flat) to ESA platform ? NDlU.. Onto Pall. Sow......, ESOC) 

(3) RNG of ESA sic from NASA station. (Wellops. Re (3): It is not clear"""'" ranging WIll 08 requir8d from theM NASA 
Poker Flat) stations: if y... compatible ranging sy8Iems of the type quot8d 

OS (e): 
under footnole II are all8Um8d. 

(4) Transmission of ESA paytoad data to NASA or Re (4): Paytoad data (both realtime and playback) will be transmln8d via 
NOAA sta1lon8 (e.g. Fairbanks) X-band direct to the ground and K8-band via CAS. Th88e de.. wi. 

be CCSOS forman8d using the AOS VCOUs. Thi. Inf~ stIOuId 
pose no problems a. concerns NASA ...tions. b8c8U88 they will 

be modifi8d acccrding to CCSOS Recommend8t1on8; the elution 
I. different br NOAA stati0n8 a. NOAA doe8 not Inf8nd to U88 
CCSOS for their 8p8C8Craft; ooneequently al80 the stations wIN not 
be modlfi8d. mission specific aoIu1Ion8 will ba requlf8d. 

11 ERS 1/2 OS (a): The plattonn of both spacecraft I. deri""'" from the SPOT platform, which (1) Transmission of ESA plattonn TLM to NASA has an old telemetry system (modlfi8d PCM time divillion multiplulng): 
sta1lon8 (Wallop.. Poker Flat) thus the harmonisation of the Interfaces bet-. the spacecraft and the 

(2) CMD transmission from NASA stations (Wallops. NASNNOAA stations has 10 be provid8d through mission specific 
Poker Flat) to ESA platform solutions. This holds true for both. the housekeeping link through S-band 

(3) RNG of ESA sic from NASA stations (Wellops. and the payload link Ihrough X-band. 
Poker Flat) 

OS (a): 
(4) Transmission 01 ESA payload data to NASA or 

NOAA stations (e.g. Fairbanks) 

12 EURECA MIS- OS (a): See remarks in Section 2.5 
StONS - Transmission 01 ESA platform TI.M to Shulile data 

handling system (via the Paytoad Inle<rogator link) 
- CMO transmission from Shutfte data handling 

sy8Iem 10 ESA plattonn (via the Payload Intlll'rogator 
Unk) 

14 HUBBlE Ongoing mission. thlll'elore not considlll'8d tor the 
tima being. latlll' on a description of the ESA-NASA 

interlaces may be add8d tor oomparison reasons. 

15 HUYGENS OS (a) For reasons 01 poWIII' consumption HUYGENS will not transmit any (1) Transmission of Huygens platform and payload telemetry (and not receive any telecommand) directly 10 (from) the ground. 
TLM to Cassini and 10 DSN II will always oommunlcation via the CASSINI intormation handling ays1em. (2) Transmission of Huygens CMD Irom DSN stations This oonceptls also appli8d during tha descent phase. when HUYGENS 
to Cassini and to Huygens platform and payload telemetry is received and stor8d by CASSINI until It i. transmin8d 10 DSN 

aooording to sch8dula. 

Re (1) and (2): this oonclll'ns again the interlace b..- the paytoad 
(HUYGENS) and the platform (CASSINI). A mission 
specific sotution will be Implement8d. CCSOS has not 
work8d out reoommendations In this field (S88 al80 
Section 2.0) 

10 INTEGRAL OS (b): Re (1) and (2): DSN stations and their Signal PrOC8tl!ling Centres will 
(1) Transmission 01 ESA platform and paytoad TI.M become CCSDS oompatible within the next years (see [3J, page 41 and 

10 DSN station. (probably Goldstona and othlll's); it is axpect8d that INTEGRAL will use the oomp.stibla ESA 
Canbe<r8) standards (see [32J tlvough [35]). All these ESA standards are CCSOS (2) CMD transmission Irom DSN stations to ESA oompatible: thus interoplll'ability should be available. 
platform and payload Re (3): The ESA Multi Purpose Ranging System i. oompatible with DSN. 

(3) RNG of ESA sic from DSN stetions. 

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

18 ISO OS (b): See ROSETTA 
A. OS(b) tor ROSETTA (Goldstone support only) 

20 METEOSA T OS (c): The MSG Project Managlll'. Mr. Dieterle. oonfirm8d that MSG will be SECOND (1) Transmission of ESA/EUMETSA T platform and oompatible with current ESA standards on both the S-band and the L-band 
GENERA TlON payload TLM to NOAA stations link. This is oompatible with the EUMETSAT policy Onlo R. Wolf) that all (2) CMD transmission Irom NOAA station. to new sic follow CCSDSIESA telemetry and telecommand standard.. On the 

ESA/EUMETSA T platform and payload other side it is still open what NOAA will do. The NOAA-K,-P,-Q satellites- (3) RNG 01 ESA/EUMETSA T sic from NOAA stetions this is the present situation - will nol use CCSDS Onlo D. Wileon, 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 ara 
intended to be used in oooperation with the EUMETSA T Polar System 
(EPS) satellites the design of the MSG date handling system may again 
oome under scrutiny. 
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NO NAME 
SERVICE REQUIREMENTS CON- EVALUATION 
CERNING SPACE-GROUND LINK 

21 MElEOSAT OS (c): NOAA has purchased and installed ESA ground stations which ara 

(I) Transmission of ESA ptatform and payload TlM compatible with tha METEOSA T system: this system originales from the 

10 NOAA ground station 8IIrly 70th and thus has nothing 10 do with CCSDS. 

(2) CMD transmission from NOAA ground station \0 

ESA ptatform and payload 
(3) RNG of ESA IIc from NOAA station. 

22 METOP OS (a): Ra (a): Tha salallila system I. baing davalopeO under the responsibility of 

A. OS (a) lor EAS 1/2 ESA lor EUMETSA T a. the EUMETSA T Polar System (EPS). II will 

OS (a): be operaled In cooperation with NOAA-O.-p.a (EPS will pIOIIIda 

A. OS (a) lor ERS 1/2 tlvaa momIng salalilies and NOAA thr.. afternoon .'a1Nles). 

OS (I): Inlormation from the ESA projacf (Mr.Loka. from the METOP 

Communication of NOAA payload with projacf group) confirm. thai the salalili. willlollow ESA standard. 

ESAIEUMETSA T ptatform both on the 8-bend and the X.band link.. The ral_nt NASA 

stations lor the 8-band link (Wallop.. Poker Fial) will be equipped 

with CCSOS compatible facilities. 

Ra (e): It I. nol claar whal wiii "a the stalu. of the X-band racailling NOAA 

stations bacause the corresponding NOAA salalliles will nol be 

CCSDS compatible ~nto D.WlIIIOn. GSFC). The ESA projacf dela 

systems Engineer (Mr. Lokas) said. thai dillCUssion. with NOAA 

are going on. METOP is at the beginning of Phase B. 90 changes 

are still possible. Even thai the projacf r-'. its po8ition and .... 
non-CCSDS solution. in ord.. \0 be compatible with NOAA-O..P.- 

a. A hilarious oituation ! In this oituation II -. al90 nol clear yal. 

whether they would be using conventional frames Of AOS VCOU.. 

Probably the lalter, alieast on the payload link. 

Ra (I): CCSDS recommendations do nol aJÓst. There will be a projacf 

specll1c solution. 

23 MORO OS (a) and (b): S.. ROSETTA 

A. OS(b) lor ROSETTA 

24 ROSETTA OS (b): Re (1) and (2): DSN stations and their Signal Processing Centres will 

(I) Tranomi88ion of ESA ptatform and ESA&NASA become CCSDS compatibl. within the next yea.. (- (3]. page ~1 and 

payload TlM 10 DSN stations (probably Gold. others): il i. e"Peeled that ROSETTA will adaplthe compatible ESA 

lIone and Canberra) standards which are all CCSDS compatible: thu. compatibility will all. 
(2) CMD transmission from DSN stations to ESA Re (3): The ESA Multi Purpose Ranging System transponder i. compatibla 

ptatform and ESA&NASA payload with DSN. 

(3) RNG of ESA sic from DSN stations. 

27 SOHO OS (a): Re (I) and (2): all SOHO data will be processed by PACOA 11 al GSFC. 

(I) TranomillÌon of ESA plaltorm and ESA&NASA which i. CCSDS compatible. 

payload TLM to DSN æ m station. Re (3): the ESA Multi Purpose Ranging System is compatible with DSN. 

(2) CMO tranomission from DSN æ m stations to Re (~): CCSDS did nol davetop a rel...nt protocol recommendation (- 
ESA ptatform and ESA&NASA payload remarks in Seetion 2.6); a mission epecIl1c solution he. b..-. 

(3) RNG of ESA sic from DSN stations. Implemented. 

OS (b): 

(4) Communication of NASA payload with ESA 

ptatform dala handling oystem 

æ SPACELAB OS (a) and (b): Will not be conoidered further because of "hI8IoricaIlacf8". 

MISSIONS (I) Tran.."lssion of ESA platform and payload TLM 

to Shuttla data handling system 
(2) CMD transmission from Shuttle data handiing 

system to ESA pia norm and payload 

30 STEP OS (a): Re (1). (2). (3): as tor ROSETTA. 

(I) Transmission of ESA pianorm and ESA&NASA Re (4): See remarks under SOHO; surely the ESA Packel Utilisation 

payload TLM 10 DSN stalions (probably Gold- Standard will be applied. 

stone and Canberra) 
(2) CMD tran.."ission from DSN stations to ESA 

plaltorm and ESA&NASA payioad 

(3) RNG of ESA sic from DSN stations. 

OS (b): 
(4) Communication of NASA payload with ESA 

platform data handling system 

31 ULYSSES Ongoing mission, therefore not considered for the 

time being. Later on a d89Cliption of the ESA-NASA 

interlaces may be added for comparison reasons. 

(2) MISSIONS SPONSORED BY NASA 
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NO NAME 
SERVICE REQUIREMENTS CON- 

EVALUATION CERNING SPACE-GROUND LINK 

39 EOS OS (d): Ae (1): This mission wilitollow CCSOS Aeoommendati0n8 (- [1]. page (1) Transmi_on of NASA payload TlM to !he ESA 20), probably using AOS fram...; thus. in principle no major 
ground network (Kiruna. Maspalomas. Fucino and incompatibiliti... ohould e>Ciol wi!h ESA and other European 
othera) s1aOOns which may rllC8ive payload 181em8lry. provided Ih8M 

OS (e) and (g): stations are modified aooording 10 currenl ESA llandards (- (2) Transmission of ESA paytoad TlM to NASA page 18 and IoIlowing), As these stations are likely 10 rllC8ive 8110 
platform data handling syolem ENVISA T data, !hey will certainly be upgraded eooording 10 

OS (f): CCSDS. 
(3) Transmission 01 ESA CMD from NASA platform Ae (2) and (3): Application 01 mission specific proloool. and ..w:..1or data handling ay8Iem 10 ESA payload which CCSOS ha. not created eny re00mmand8tiona yel. 

41 FAST OS (b): Ae (1) and (2): AppIic8tion of mi88ion specific protoool. end --..ic88 lor (1) Tranaml88lon of CMO from NASA platform data which CCSOS has not created any reoommendati0n8 yel. 
handling sya1em 10 ESA payload 

OS (c): 

(2) T..nsml88lon of ESA payload TlM 10 NASA 
platform data handling system 

47 LANDSAT 7 OS (c): In [1]. page 81 it is indirectty quoted that Landsat-7 will be CCSOS 
Transmission of NASA payload TlM 10 ESA ground ocmpatible. Ho_, there Is an oral inlormation from Warner Miller. 
network (stations such as Kiruna. Maspelomas, GSFC: he told !he study author that an originally planned new instrument 
Fucino) (the High Aesolution Multispectral Stereo Imager (HAMS/)) ha. been giV8l1 

up and thus only !he Enhanced Thematic Mapper will remain. In this ca. 
!h",e would be no reason to change !he onboard data handling system 
and theretore lANDSAT-7 will not beocme CCSDS compatible. This has 10 
be ocntirmed. 

52 NOM-K,-L,-M OS (b): The NOAA spacecraft will not be CCSDS compatible; they will oontinue 10 
A. for Landsat OS (c) use a TOM syolem. See al80 remarks line 24 

53 NOM.O..p..a OS (b): The NOAA spacecraft will not be CCSDS ocmpatible: they will oontinue to 
As for Landsat OS (c) use a TOM system. See al80 remarks line 24 

57 SPACE STA. OS (c): See evaluation under COlUMBUS Programme 
TJON . Transmission of ESA paytoad TlM to US Laboralory 

data handling system 
- CMO transmission from US Laboratory data 

handling system to ESA paytoad. 

58 SPACELAB OS (c): Will not be ocnsidered further, because of "historical fact... 
. Transmission of ESA payload TlM to Space/ab data 

handling system 
- CMO tranami_on from Space/ab data handling 

system 10 ESA payload 
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