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Outline

Quality of Service — Lessons Learned from
— 50 Years of Ground Operations at the Station Complex Weilheim
— Operations of the Interconnection Ground Sub Network (IGS)

Description of the Problem and Parameter Space

Potential Attempt at a Solution

Out of Band Forward Tasking

Implications on Ground Operations
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50 Years Station Complex Weilheim
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Ground Station Subsystems
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The M&C Subsystem WARP10
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Communications Infrastructure

Data Link GSOC-OP / Weilheim Weilheim Ground
4 Telekorm | Station
Main Leased Telekom line
2 Mbit/s(h nil e —=|  User Centre
Backup Leased Telekom line
2 Mbit/s (hot redundant)(")

Data Transmission TCP/P; SLE
Protocol

(1) can be upgraded to 100 Mbit/s without hard-
ware exchange

=N 1 Gbitfs o 2..32
1 main Mbit/s main ™
o o User Centre
1 Gbit/s _2..32
backup Mbit/s backup
GSOC-0OP _2 Mbitsmain__ __|  External LEOP
VSAT Antennas o leased line / Routine

2 Mbit/s backup
or ISDN -




www.DLR.de/rb « Slide 7 > Beyond Optical Ground Terminals > R 2
& «
REDU ColumBUSIATY Mission Managamert ATV OCF
i i EDgIJm ) E:E‘:’.'IQ'IE'IIJH _IZFJ|:.IEJI‘.::'."-C=?E1CE
Columbus Network T e | R T =
o sgpr ca gl P ’_.Iﬂw—i‘wmml
@ |= ¢ J S
IGS Node L s ] l e
| e [C
d Maln I’elayS (MCC'H, i : Es.qnayugg_lrt.rlg-umrqs.
- - Communications Eurg p:ulfpogslrl:. 5lles)
MCC-M, HOSC and ATV = ms' s hm
CC) are nearly 100 % wose : [
redundant. 1l L_“"I
...a'—“::;
ColUmBUSIATY
Astronaut Suppart

e Col-CC has full node
redundancy.

Copiogne, Genmany

Dass L'I‘E]IEEE]I'

.a.mIDqs
-_‘[[nara

¢ ™ voice

v data

1Tl e
' _ |

e Bandwidth: varies from 10 " p— —

'
oCcF ' ColumbUsIATY

Mbit/s to 100 Mbit/s; Col- M’"“;‘”’“"'G*’"“I"’ e

Paris, Bremer, Turin
MOSCOW, K:--:- v, Russia voice

CC has 1 Ghit/s LEFE Viaeo | ¢ (upto 4 stes)

cmp  |Comerencing|  gpg  [Destiibution] B :
SEPCES | ginong | SEVICES

(WoCs) data (VIDS)
“:“" THILMD u{I | o
data |

b—\deo= VIDS | [

IGS Ceniral Noge .
_ _ ESA Relay !
D ' | ocr - operations Conirol Faciy
DLR . ; = 0 ——redungant nks
3 i 1 -

¥
" =nol redundant, bul will be redundant for ATV-2 Misslans

13 —



www.DLR.de/rb < Slide 8 > Beyond Optical Ground Terminals > R. Kozlowski > Nov. 10, 2016

Demanding Quality of Service in TM/TC Business

High Link Availability

Fast Response to Contingencies

Redundancy of Essential Infrastructure Elements

High Order of Automation
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How Does This Relate to OLEODLS?
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How Does This Relate to OLEODLS?

e Large data volumes

* Unreliable connection
e Corrupt transmission
 High BERs

oGS Network required to overcome limited availability due to clouds
—> High degree of complexity

—> Highly dynamic

—> Project specific topologies to be taken into account
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Parameter Space (Suggestion)

Availability Bandwidth
Number of Stations Network Costs
Location of DPU Realtime Requirements
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How to Solve This?

The right Strategies are essential!

- Data Dump
- Data Storage
- Data Re-Assembley

—> Error Correction of Fragmented Data
—> Collection of Site-Specific Weather Data
—> Analysis of Station Uptime

e Timing is a main concern
« Complexity scales with number of stations involved
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Out of Band Signaling
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Impacts on Ground Operations

Focus on the development and optimization of:

Automated Systems

Strategies

Monitoring (24/7)

Maintenance

Obsolescence
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