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ABSTRACT 

 

The new telemetry station of the DLR Mobile Rocket Base (MORABA) is a fully equipped 

commanding, tracking, and data acquisition ground station developed particularly for sounding 

rockets and stratospheric research balloons. Furthermore, it serves as a support system for satel-

lite missions during launch and early orbit phases. 

Its primary design goal was maximum mobility and versatility. Hence, the station is optimized 

for easy transportation in standard 20-foot ISO containers, fast setup, and highest independence 

regarding location and infrastructure. It can be operated at tropical temperatures and arctic condi-

tions alike. 

The TT&C station comprises two independent antenna systems made by ORBIT Communication 

Systems. The main antenna features a segmented five-meter parabolic dish on a very fast eleva-

tion-over-azimuth pedestal and an S-band tracking feed with supplementary acquisition aid. The 

feed supports simultaneous uplink and downlink in the S-band, both with polarization diversity 

for improved signal quality even under adverse conditions. A small 1.5-meter secondary antenna 

with autonomous tracking equipment provides backup to the main system for fast target acquisi-

tion and wide angle tracking capability. 

 

 

INTRODUCTION TO MORABA 

 

The Mobile Rocket Base (MORABA) is a division of the German Aerospace Center (DLR), lo-

cated in Oberpfaffenhofen, Germany. Since the 1960s, MORABA performs design, construction, 

preparation, and launch of sounding rockets and stratospheric research balloons, providing the 

scientific community a platform for research in atmospheric physics, microgravity, astronomy, 

materials science, and hypersonic technologies. 

The MORABA group “Mobile Infrastructure” is in charge of conception, setup, and operation of 

mobile Range Instrumentation Radar (RTR) and Telemetry, Tracking & Command (TT&C) 

ground stations required for sounding rocket and balloon missions. 

 

 

MORABA’S NEW MOBILE TELEMETRY STATION 

 

MORABA maintains and operates a new, multipurpose, mobile TT&C station with two inde-

pendent S-band tracking antenna systems (Figure 1). For transportation the entire station is 
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stowed in two 20-foot CSC-certified ISO containers which can be easily shipped worldwide by 

truck, train, ship, and airplane. 

Both tracking antennas are made by ORBIT Communication Systems. The main antenna features 

a segmented five-meter parabolic dish on a very fast elevation-over-azimuth pedestal and an S-

band tracking feed with supplementary acquisition aid. The feed supports simultaneous uplink 

and downlink in the S-band, both with polarization diversity for improved signal quality even 

under adverse conditions. A small 1.5-meter secondary antenna with autonomous tracking 

equipment supports the main system. 

 

 
Figure 1 

MORABA’s TT&C station with both tracking antennas and expanded control container 

 

The new TT&C station covers many fields of application, such as: 

 

 Satellite missions for earth observation 

 First acquisition in remote areas 

 Worldwide programs for atmosphere research, including sounding rocket and high-

altitude / long-term balloon projects 

 Aircraft tests 

 Launch- and re-entry mission support 

 

Among the current customers are government and public funded organizations, national and in-

ternational space agencies (e.g. DLR, ESA, SSC, DCTA/IAE), universities with international 

research programs, industry (e.g. Airbus Defense and Space, OHB), and consulting companies 

(for LEOPs, earth observation, space tourism, etc.). 

 

Key features of the new TT&C Station are described as follows: 

 

 Mobility was a primary design goal. Transportation and setup are fast and effortless, re-

quiring only a minimum of additional on-site services. All equipment is stowed in stand-

ardized boxes and containers. 

 Deployment and disassembling take only a couple of days, requiring a minimum number 

of personnel. 

 Its design allows maximum independence from setup location, infrastructure, and area of 

operation. 
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 The structure withstands harsh environmental conditions, such as pollutants and contami-

nants in industrial areas, salt and strong winds in coastal regions, and extreme tempera-

tures in arctic and tropic zones (see Figure 2). 

 Handling and setup adapt quickly to new tasks. Numerous external interfaces guarantee 

smooth connectivity to existing infrastructure. 

 Operational costs are minimized due to small number of required operators. 

 

 
Figure 2 

Ice and snow covered control container on mountain top in northern Norway in winter, running smoothly 

Main elements of MORABA’s new TT&C station are: 

 

 One 20-foot control container, which is expandable on two sides and provides ample 

space for control equipment and personnel (see also Figure 1 and 2). Five shock mounted 

19-inch racks form the central aspect of the station, containing antenna control, receiving 

and transmitting units, data recorders and servers, as well as network equipment, retracta-

ble consoles, and monitors (see Figure 3). A powerful air conditioning system provides 

comfortable indoor climate even under adverse weather conditions in arctic and tropic ar-

eas alike. For cooler regions it is supported by an integrated floor heating. The racks are 

cooled by a separate circuit, which is independent of the container air conditioning. 

Having two separate power inputs, the station can be powered redundantly. An uninter-

ruptible power system (UPS) backs all sensitive electronics in case of external power fail-

ure during a sounding rocket flight or satellite pass. 

 

 
Figure 3 

Central racks inside the control container, containing all TT&C equipment 
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 A five-meter S-band tracking antenna with built-in acquisition aid, polarization diversity, 

and simultaneous S-band uplink (Figure 4). Dismantled it fits inside a 20 foot ISO con-

tainer, which is stowage for the antenna and pedestal, and additional equipment. Roof and 

sidewalls of the container can be taken off in one piece for easy deployment. The contain-

er floor serves as base for the antenna pedestal. 

 

 
Figure 4 

Segmented five-meter S-band antenna on pedestal and concrete base 

 A secondary 1.5-meter S-band tracking antenna, functioning either as independent track-

ing system or separate acquisition aid for the large antenna (Figure 5). Like the main an-

tenna, it can be taken apart for convenient shipment in transport boxes. With its large 

beam width and high-speed positioner it is particularly suited for acquisition of fast tar-

gets. It can slave the main antenna and can take over backup or split-target tracking func-

tions during operation. 

 

 
Figure 5 

1.5-meter S-band antenna on foldable quadpod 
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Station Specs 

 

Power Supply:  Mains:  3 Phase 400V or 200V 63A 

Backup: 3 Phase 400V 63A IT-Net 

Power Redundancy:  Automatic switching between Mains/Backup 

UPS for sensitive rack equipment 

Air Condition:   2 separate A/C circuits for rack equipment and personnel 

Antenna Control Units: 2 Orbit AL-4000 ACUs 

Receiving Equipment: 6 Cortex RTR dual channel TM receivers 

4 Intus dual channel TV receivers 

Recording:   2 Wideband DRS3000 

 

Main Antenna Specs 

 

Dish Diameter:  5m parabolic 

3 dB Beamwidth:  1.8° 

Gain:    38 dBi  

Feed Type:   Main:  5 element prime focus 

Acquisition: 4 cavity backed elements 

Tracking Type:  Main:  E-Scan 

Acquisition: Single Channel Monopulse 

Scan Rate:   500 Hz 

Receive Characteristics 

Polarity:  LHCP and RHCP simultaneously 

Frequency Range: S-band: 2200 - 2400 MHz 

   System is prepared for optional upgrade to C-band 

G/T:   > 14 dB 

Dynamic Range: 96 dB 

Response:  ripples over whole frequency range < 2 dB/K 

Transmit Characteristics 

Polarity:  LHCP or RHCP, simultaneous with reception 

Frequency Range: S-band: 2000 - 2100 MHz 

Output Power:  2 redundant 100 W power amplifier 

Max. EIRP:  52 dBW 

 

Main Antenna Pedestal Specs 

 

Pedestal Motion Type: Elevation over azimuth 

Drive Type:   Dual servo drives 

Movement Range:  Azimuth: unlimited 

Elevation: -3° to 183° 

Max. Velocity:  25°/s 

Max. Acceleration:  25°/s² 

Pointing Accuracy:  << 0.05° 

Tracking Accuracy:  << 0.5° 

Tracking Velocity:  25°/s (stable tracking) 
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Secondary Antenna Specs 

 

Dish Diameter:  1.5m parabolic 

3 dB Beamwidth:  5° 

Gain:    27 dBi  

Feed Type:   5 element prime focus 

Tracking Type:  E-Scan 

Scan Rate:   500 Hz 

Receive Polarity:  LHCP and RHCP simultaneously 

Frequency Range:  S-band: 2200 - 2400 MHz 

G/T:    3 dB 

 

Secondary Antenna Pedestal Specs 

 

Pedestal Motion Type: Elevation over azimuth 

Max. Velocity:  30°/s 

Max. Acceleration:  30°/s² 

Tracking Velocity:  30°/s (stable tracking) 

 

Environmental Specs 

 

Temperature:   -40°C to +50°C operational 

Wind:    80 km/h operational 

180 km/h stowed 

Ground Requirement: Solid gravel (strip foundation for antenna, for higher wind speeds) 

 

 

CONCLUSION 

 

MORABA’s new TT&C station coalesces distinctive features in an ultra-mobile and utterly flex-

ible setup, with two independent tracking antenna systems, including a high-performance five-

meter dish antenna. All this is tightly stowed in easily transportable CSC-approved, 20-foot con-

tainers for easy transport. The station is fully equipped accommodating any conceivable TT&C 

scenario, such as sounding rocket or balloon tracking, aircraft tests, first acquisition, or LEOP 

support. It is designed to be deployable anywhere in the world, independent of weather or climate 

conditions, with minimal infrastructure requirements. 

With close to 50 years of experience in operation and design of TT&C stations, MORABA pro-

vides complete TT&C service with unmatched expertise. 




