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1  System and service overview    

Tooway™ is based on the Surfbeam Product manufactured by ViaSat, which is built on the  
DOCSIS® standard for broadband cable connections:   

Data Over Cable System Interface Standard  
Open standard in wide use today, > 70M subscribers worldwide  
Continuously being upgraded to add more value added services  
Designed for very large networks    

Satellite Modem (SM)  
Utilise Cable Modem and DTH Set-Top-Box chipsets       
Replace cable system physical (PHY) layer with satellite compatible PHY (modulation & coding)   

Satellite Modem Termination System (SMTS) (Hub)  
Utilise Cable Modem Termination System (CMTS) products  
Replace cable system PHY layer with satellite compatible PHY  
Add dynamically variable coding and modulation  
Add fade mitigation algorithms to maximize throughput  
Modified scheduler for use in satellite environment     

Skylogic Network operation center 
Turin SkyPark Network   

> 14 hubs on 8 satellites 

> Connection to Turin/Milan/Paris POP 
> 2 Ka band antennas (W3A Africa and HB6 multiple 

transponders and spots) 24h/7days service                            
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2 Basic technical data        

2.1 Terminal Data    

Downstream:  
Symbol Rate: 5 to 30 Mbauds  
Code Point Options: QPSK ½, 8PSK 2/3      

Upstream  
Symbol Rate: 160, 320, 640, 1280, 2560 kbps (QPSK ½ and 3/4)      

Fade Mitigation  
Full upstream & downstream fade mitigation process      

SM  
FWD and RTN link multi rate      

SMTS  
Multi-State Upstream Scheduler  
Manual Hot Swap Redundancy  
FWD and RTN link multi rate  
Multicast enabled                                   
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2.2 Advantage versus other existing systems    

Multi-Rate PHY Advantage  
SurfBeam 

Multi-Rate PHY 
> Terminals in Clear-Sky  

receive packets at high  
Information Rate 

68.1 Mbps 
> Transmissions to terminals 

Increasing Fade                   
Fade<1 dB             

S DVB - S 
(Static PHY) (Static PHY)   

QPSK 1/2 CEVD 

27.6 Mbps  

No      

experiencing fade are  
automatically sent at a more  
robust code point 

> Large throughput advantage, 

Causes Auto 
Adjustment to   

8PSK 2/3 Turbo 

56.7 
Mbps 

96% of Year Adjustment 
Possible   

QPSK 1/2 CEVD 

27.6 Mbps 

1 dB<Fade<3.8 dB 

since clear sky conditions  
usually prevail (typ. 95+%) 

> Static PHY systems (e.g. 

Increasing Fade 
Causes Auto 

Adjustment to 

3.7%of Year No 
Adjustment 

Possible 

DVB-S) must transmit at the 
more robust code point at all  
times to achieve desired  
availability 

QPSK 1/2 Turbo 

28.2 Mbps 
3.8 dB<Fade<7.2 dB 

0.3% of Year  

m Throughput 
SurfBea

 

67.am56 Th 
Mbroughput: 

ps 
veraged67.56 Mver bpars 

QPSK 1/2 CEVD 

27.6 Mbps   

DVB-S Throughput: 
DV

 

B-S

 

Thro
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27. 27.6 Mbps 

A  o Ye Averaged over Year                                         
Averaged over Year    Averaged over Year                                        
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3  The Eurobird 3 satellite at 33° East    

3.1 Ku Band downlink coverage Spot A                                                                                                                                               
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Spot D                                                                                                                                                   
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3.2 Ku Band downlink coverage Spot C                                                                                 
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3.3 Transponders Eurobird 3           

36     36     36     36     36     36     108     108     36     36     36     36     36     36  

C 1  C 2  C 3                

108  

C 4  C 5  C 6                

108  

CR    

AR                  

36      

108                 

36                 36  

BR    

DR                  

36      

108                 

36  

B1   

A 1      

36           

36  

B2   

A2      

36  

B3   

A3      

36  

B4   

D1      

36  

B5   

D2      

36  

B6   

D3      

36  

POL X    

POL Y  

AR   DR   A 1  A2  A3  D1  D2  D3 POL X             

CR      

108   

BR      

108   

B1     

36   

B2     

36   

B3     

36   

B4     

36   

B5     

36   

B6     

36   

C 1     

36   

C 2     

36   

C 3     

36   

C 4     

36   

C 5     

36   

C 6     

36    

POL Y                                        

11 



    
4  The Tooway Ku band terminal    

4.1 Tooway™ Ku-band Outdoor unit    

4.1.1 Satellite Antenna                                   

The antenna is manufactured by                                                                               

1
2

                                                           



                                           

4.1.2 LNB and BUC                

2 Watt US Monolithics BUC    

Complete ODU electrics with OMT and Transmit reject filter                                                                       

Zinwell LNB                   
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4.1.3 The cables    

Two factors are important:  
Electrical DC resistance (Ohm) for the power support from Satellite Modem to BUC  
Maximum value (inner connector plus outer braid) = 2.27 Ohms    

The maximum voltage drop between the modem and antenna is 6.7vdc on both Rx and  
Tx.    

This results to a maximum cable length between IDU and ODU of  
30 m using RG59 Cable  
50 m using RG 6 Cable  
100 m using RG 11 Cable.    

What follows are examples of the cables that meet the required specifications                                                      
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4.1.4 The Connectors         

Ensure connectors are compatible with cable (check with cable suppliers)    

You must use compression connectors for any exterior connection. These compression  
connectors ensure the integrity of the cable.      

IF Cables connectors 

OUTDOOR        

Cablecon and Stirling  
compression connectors   

RG 6              

RG 11 

INDOOR      

Most crimp  
connectors              

F163   

Cablecon FM 32 and Cablecon 
and Stirling compression 
connectors 
Page 47  

Paris, 11/09/07 
Terminal Configuration(s)                
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The Satellite Modem                              

Power:    input + 30 V DC from Power Supply    

Ethernet LAN:  10/100 base T Ethernet, RF 45 Jack    

RX In:  L Band Input 950 – 1700 MHz Type F 75 Ohm female connector, provides  
power to LNB 24V 250 mA   

TX Out:  L Band Output 950 – 1450 MHz Type 75 Ohm female connector, provides  
DC power to BUC 30 V , 1.78 A    

Connection of the Modem                            
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Modem Front panel Indicators                                                                               
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5 Safety Precautions                                                                                
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6  ODU and Antenna Installation for ASC 100 Antenna    

Site selection 
Important: mark the TX cable on both ends so you do not swap cable between modem  
and ODU.    

  
Select the antenna site making sure that you have no obstructions in the line of sight  
(the line between the antenna and the satellite position). You should ensure that there  
are no trees or other bushes that could in the future obstruct the line of sight.    

  

Install the antenna mount (Wall mount or non-penetrating mount) according to local  
security regulations and the requirements of the local environment. (Condition of walls  
or ground)                                                                

  

Try to choose a position that protects the antenna from excess wind or weather (snow)  
as these could reduce the effectiveness of the antenna   

  

Make sure the antenna mast or pole which the antenna sits on is vertical. This is  
necessary when adjusting the elevation   

  

Place the antenna AZ/EL mount on the antenna pole or mast and fix the antenna so  
that it can be moved in Azimuth.                                            
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6.1 – Contents of Package                                                                               
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The modem and its power supply                               

Zinwell LNB with Circular rubber joint and screw                                                                               

2
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6.2 – BUC                                         

BUC with joint and screws                                                                                

2
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ODU with OMT and wave guide                         

It is very important to put in place the rubber circular joints                                                  
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6.3 – Antenna and antenna support                                 

Insert 4 x bolts as shown below with washers                                        
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6.4 – Antenna arms                               

                                                   

Antenna arms and Feed horn bracket       
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Antenna arms from another angle                                                                              
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Antenna arms next to parabol                                  

You must make sure the bottom arm sits in fully in hole                                                                               
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The grub screw for the bottom arm must be unscrewed to allow the arm to fully enter its  
mounting hole. Then the grub screw must be tightened ontoi the arm                                           
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6.5.A Mounting of antenna on support                                                  

Different elements for the support                         

36 



                                                                                        

6.5.B Wall mount                                          

Antenna mounting                                                                                

3
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How to adjust antenna in Azimuth (Left and right) and Elevation    

2 x Azimuth bolts which also secure antenna to pole or mount                            

4 x Elevation bolts which secure antenna when you have found satellite            

     
      

1 x Elevation adjustment bolt                            
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7  ODU and Antenna Installation for Visiosat Antenna SMC 90    

The Tooway terminal with the visiosat antenna can be delivered with 3 different configurations  
of the OutDoor electronic unit.    

a/ Visiosat feed – Apersat    
b/ Visiosat feed – Invacom OMT/LNB – Invacom BUC    
c/ Visiosat feed – Invacom OMT/LNB – USM BUC    

The first part describes the assembly of the outdoor electronics. Please identify first which  
configuration is actually delivered.    

7.1 Content of package                         

7.2 Assembly OutDoor electronic Unit.     

7.2.1 Visiosat feed – Apersat OMT - Zinwell LNB - USM BUC                       

ODU material as it arrives  Assembly Feed and OMT with 6 bolts         
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Important! Insert Rubber ring at feed, LNB  
and BUC                      

Tighten the six bolts with a special Allen  
key                      

Mount LNB and BUC  Put rubber ring at BUC         
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Make sure that wave guides of BUC and  
OMT are in the same direction                       

Make sure that wave guides of LNB and  
OMT are in the same direction and put  

rubber ring to LNB                    

Fix BUC with 4 short bolts use Allen key with  
a ball                       

Mout LNB using short bolts                                           

Fix the LNB  The ODU is ready       
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7.2.2 Visiosat feed –                          

Assembly Out door Unit Invacom OMT/LNB, Invacom Buc                       

Put rubber-ring to seal joint between BUC and OMT                                                                                       
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Fixation of OMT/LNB with BUC                        

Put rubber-ring to seal joint between OMT and Feed                            

4
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The complet Out Door Unit                                                                                 
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7.2.3 Visiosat feed – Invacom OMT/LNB – USM BUC                                

Tools for assembly and final ODU configuration                            

Mounting the Feed to the OMT/LNB               
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Mounting the BUC to the OMT/LNB    

7.3 Assembly of Antenna                                        
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Assembly of AZ/EL mount with reflector                                                     

4
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7.4 Assembly of the feed arm and ODU                                              

Mounting the feed arm to the reflector                       

Mounting of the shots to hold the feed arm       
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The complete ODU and antenna                                                                               
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8  Antenna pointing of Tooway terminal         

8.1 Presumptions and Preparation    

The following 2 procedures are for installers who have:                                          
1. already successfully pointed television satellite Antennas to Hot Bird 13° east or  

similar positions  
2.  have a satellite meter able to detect and identify digital TV carriers in DVB  

standard. Examples: Horizon (USB plus), Promax (TV explorer), Emitor (Satlook)    

8.1.1 Impotant please note :    

1.  No TV channels on EB 3, pointing is to data carriers in DVB standard.   

2.  Carrier optimisation is only possible usi 
reading for Polarisation.   

3.  The Tooway terminal LNB is single polarisation, single band, just one Voltage 18 V, no 22  
Khz, no DiSEcQ.    

4.  The LNB is not a universal LNB, its LO frequency is either 10 GHz in low band or 11.3  
GHz in high band, not switchabel. Change of frequency means change of LNB.    

5.  For the different spots of EB3 the following LNB’s are required:      
EB3 Spot A, D => low band LNB 10 GHz LO frequency      
EB3 Spot C => high band LNB, 11.3 GHz LO frequency   

6.  Polarisation is to adjust manually and with an accuracy of 1°. The ODU is normally not  
straight in a horizontal or vertical position but need to be rotated for polarization  
optimisation.   

7.  The procedure will use the DVB carrier of the Skylogic D Star service for pointing as the  
Tooway carrier is not a DVB carrier and it more difficult to optimise. If the terminal points  
optimum to the relevant D Star carrier it points automatically optimal to the Tooway carrier  
on the same spot.    

8.1.2 Procedure 1 or procedure 2?    

Procedure 1 is for installers used to working from the elevation angle  
needed to find the correct satellite.  
If you are installers and you have the habits to pointed television  
satellite Antennas to Hot Bird 13° east or similar positions, this  
procedure is simpler and quicker than the procedure 2.        
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If you never pointed television satellite Antennas to Hot Bird 13° east or  
similar positions or if you want a maximum precision, procedure 2 is  
better than procedure 1 for you.      

8.1.3 Adjust settings of the satellite meter to LNB LO frequencies    

Usually satellite meters are pre-programmed for universal LNB’s with LO frequencies 9.75 
GHz for low band and 10.6 GHz for high band so the display shows the satellite downlink  
frequency.    

1.  Change the settings of the satellite meter to LNB Lo frequencies 10 GHz for low band  
and 11.3 GHz for high band   

If not possible    

2.  Change the setting of the satellite meter to read the IF frequency directly.  
LNB LO frequency = 0.    

3.  If it is not possible to change the LNB LO frequency setting please assume a 9.75 and  
10.6 GHz presetting. In this case, it is necessary to calculate the correct frequencies  
as follows:   

Displayed frequency on sat meter = Real downlink frequency + 250 MHz for low band  
and  
Displayed frequency on sat meter = Real downlink frequency + 700 MHz for high band     

We have defined two procedures to antenna pointing. The first is based on an  
elevation and polarization angle calculated from a website. The second approach is  
based on the idea of finding a well known satellite position and moving across several  
other satellite positions until you find Eurobird 3.    

This diagram gives you an idea of the number of satellites and the positions of those  
satellites  

33° 19.2°  7°  5°8°12.5°      
28.5° 13° 10°  

EAST          

Astra                       

W-3A    
AB-3     

AB-2      

AB-1            

WEST         

ASTRA/Eurobird 1   

Eurobrid 3        

Longitude        

Terminal           
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8.2 Procedure 1    

What follows is a brief overview of the main points of the procedure    

Install antenna in a good site  

Visit satsig website to ascertain the elevation and Polarization angles  
Set a rough polarization angle using the feed horn markings       
Set a rough elevation angle taking into account the scale inaccuracy of  
4°  
Swing antenna in arc to find satellite  
Verify you have the correct satellite by DVB interrogation  
Maximise carrier BER using first Azimuth and then lock off Azimuth  
Maximise carrier using Elevation and then Lock off Elevation  
Maximise polarization  
Lock off polarization     

8.2.1 Get your pointing angles of EB3  
For getting the relevant pointing angels of your location, please look to the following URL:  
http://www.satsig.net/maps/lat-long-finder.htm   

You have to enter the city nearest to you and then choose the satellite Eurobird 3 at  
33° East    

Set you polarization angle to the approximate value indicated in the website and verify 
it is correct with the map below                                 
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8.2.2 Polarization angles                                                 

The following pictures are a guide for polarisation angles detailed in the above map                        
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Horizontal polarization for Eurobird 3 spots A & D                           

Horizontal 0° polarisation                        

Horizontal -20° polarisation                        

Line up arrow  
with degree on  
feed horn                      

-20° mark on  
feed horn                     

0° marked on  
feed horn                          
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Vertical Polarization For Eurobird 3 spot C   

Vertical 0° polarisation                                 

Vertical -20° polarisation    

Line up feed  
-20° mark  horn with bracket                                                     

line  on feed  
horn  

0° mark  
on feed  
horn                            
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8.2.3 Elevation angle    

Once you have your elevation angle from the website http://www.satsig.net/maps/lat- 
long-finder.htm . Set the antenna elevation to about 4° below the calculated figure in  
the website (see picture)                                            

Now turn the antenna left to right in a slow arc. This arc should be from SE to SW or  
120° to 240°    

If you do not see any carriers raise the elevation by about 2° and repeat previous step    

If you still do not see any carriers reduce the elevation by 6° and repeat the arc from 
SE to SW    

NB  
If you still do not see any carriers then verify the elevation angle calculated is  
correct for the installation. (City name or satellite)      
Does the noise floor of the analyser change when you unplug it from the LNB. If  
the noise floor does not change then the LNB is probably dead.  
Verify there are no obstacles blocking the line of sight      
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The following graphs give an indication about the Elevation and Polarisation angels in Europe:    

Elevation Angels     

15°      

20°            

25°      

30°                                             

35°       

40°      

45°                           
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IMPORTANT : Once you have found the carriers please verify it is the correct satellite       
reading the PID on the DVB carrier at 1471 MHz on Horizontal polarization for A & D spot.  
For C spot on Vertical polarization please verify the DVB carrier at 1222 MHz. Both of  
these carriers should identify themselves as Skylogic or EB3.     

You must obtain this followings graph when you find the satellites:   

Eurobird 3 A and D spot  
* RBW 3 MHz 

* VBW 30 kHz 

Ref -62.2 dBm Att  10 dB * SWT 30 ms   

3rd carrier possible   

1 SA 

AVG 

-64   

-66   

-68   

-70   

-72   

-74   

-76   

-78   

-80   

-82

 

Center 1.35 GHz                         130 MHz/   

Carrier level depends 
on geogr. Position                    

Span 1.3 GHz  

B      

Date: 11.SEP.2008  15:42:49                           

59 



    
Take a closer look at spot A & D    

Ref -62.2 dBm Att  10 dB   

-64  

1 SA 

AVG -66   

-68   

-70   

-72  

Dstar carrier Spot A  

Frequ.: 11471.75  

IF frequ.: 1471.75 
-78   

-80   

-82       

* RBW 3 MHz 

* VBW 30 kHz 

* SWT 30          

Dstar carrier Spot D  

Frequ.: 11596.25  

IF frequ.: 1596.25            

B       

Center 1.54578 GHz    

D a t e : 1 1 . S E P . 2 0 0 8  1 5 : 4 6 : 0 0   

Euobird 3 C spot    

41.5 MHz          

*  RBW 3 MHz 

*  VBW 30 kHz 

Span 415 MHz 

Ref -62.2 dBm Att  10 dB *  SWT 30 ms    

1 SA 

AVG   

-64   

-66   

-68   

-70   

-72   

-74   

-76   

-78   

-80  

-82 

Start 700 MHz                      130 MHz/                      Stop 2 GHz    

B     

D a t e : 1 1 . S E P . 2 0 0 8  1 6 : 0 0 : 0 8         
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Optimise in the following sequence  
Azimuth – Elevation- Polarisation    

Make sure you lock off the 2 bolts for Azimuth before maximising on elevation. Once  
elevation is maximised lock off the 4 bolts to secure the elevation. Once elevation and  
azimuth are locked off tight then optimise polarization and tighten the 2 screws on the  
neck of the feed horn.     

Maximise the carrier strength as this will ensure optimum performance for the Tooway    

You should expect at least 10-4 BER as a minimum        

8.3 Procedure 2 - Pointing of the antenna to EB3 Spot A or D (low band LNB)    

The following procedure describes how to find Eurobird 3 (EB3) on 33 ° East from  
pointing to Hot Bird 13° East.   

In short the installation will proceed on the following steps:    

  

Find Hot Bird 13° East – Identify a TV channel  

  

Go to the ASTRA position 19.2° East - Identify a TV channel  

  

Go to ASTRA/Eutelsat Position 28.5° east - Identify a TV channel  

  

Finally go to EB3 on 33° East check carriers and optimise the pointing      

33° 19.2°  7°  5°8°12.5° 
28.5° 13° 10°  

EAST          

Astra                       

W-3A    AB-3     
AB-2      

AB-1            

WEST  

ASTRA/Eurobird 1            

Eurobrid 3    

Longitude         

Terminal                   
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8.3.1 Get you reference TV channels    

Go to the URL: http://www.lyngsat.com/europe.html          

Pointing to EB3 Spot A, D, (low band)  
Identify digital TV channel non scrambled on  
horizontal polarisation, low band (10.95 - 
11.7 GHz) on each position  
Hot Bird – ASTRA 19.2° East - 28.5° East    

Note the relevant data of a TV channel      

Pointing to EB3 Spot C (high band)  
Identify digital TV channel non scrambled on  
vertical polarisation, high band (11.7 –  
12.75GHz) on each position  
Hot Bird – ASTRA 19.2° East - 28.5° East    

8.3.2 Adjust settings of the satellite meter to LNB LO frequencies    

Usually satellite meters are pre-programmed for universal LNB’s with LO frequencies 9.75 
GHz for low band and 10.6 GHz for high band so the display shows the satellite downlink  
frequency.    

1. Change the settings of the satellite meter to LNB Lo frequencies 10 GHz for low band 
and 11.3 GHz for high band    

If not possible        

2.  Change the setting of the satellite meter to read the IF frequency directly.  
LNB LO frequency = 0.   

3.  If it is not possible to change the LNB LO frequency setting please assume a 9.75 and  
10.6 GHz presetting. In this case, it is necessary to calculate the correct frequencies  
as follows:                          

Displayed frequency on sat meter = Real downlink frequency + 250 MHz for low band  
and  
Displayed frequency on sat meter = Real downlink frequency + 700 MHz for high band                         
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The following graphs give an indication about the Elevation and Polarisation angels in Europe:    

Elevation Angels     

15°       

20°           

25°      

30°       

35°      

40°      

45°                 

IMPORTANT : Once you have found the carriers please verify it is the correct satellite  
reading the PID on the DVB carrier at 1471 MHz on Horizontal polarization for A & D spot.  
For C spot on Vertical polarization please verify the DVB carrier at 1222 MHz. Both of  
these carriers should identify themselves as Skylogic or EB3.          
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8.3.3 Rough pointing  

Important information:  
The antenna size is 1.05 m in Ku band, the opening angle to detect any carrier is about 2°.  
Unfortunately the accuracy of the elevation reading on the antenna is also only about 2° to  
4°.   

Adjust the ODU to horizontal polarisation . The polarization in the picture below is -20°      

-20° mark on  
feed horn                      

Point the antenna to Hot bird position 13° East, switch the sat meter to low band, the sat  
meter shall display digital TV carriers over the entire spectrum;    

*  RBW 3 MHz 

*  VBW 30 kHz 

Ref -33 dBm Att  10 dB *  SWT 30 

-35  

B  

-40 
1 SA 
AVG 

-45   

-50   

-55   

-60   

-65   

-70   

-75   

-80  

Start 700 MHz 150 MHz/ Stop 2.2 GHz         
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Pick your selected TV carrier to check that the position is correct    

Now reduce your elevation until you see the carrier levels reduce    

Point to ASTRA 19.2° East  
Stand behind the antenna and move the antenna about 5° to the left until the following  
spectrum appears (if necessary reduce the Elevation):  

* RBW 3 MHz 

* VBW 30 kHz      

Ref -33 dBm  

-35 

Att 10 dB * SWT 30 ms   

1 SA 

AVG   

-40   

-45   

-50   

-55   

-60   

-65   

-70

   

-75   

-80  

Start   700 MHz 

Analogue TV carriers                   

150 MHz/  

Digital TV Carriers DVB                    

Stop2.2 GHz  

B                  

D a t e : 1 1 . S E P . 2 0 0 8 1 6 : 2 4 : 3 5   

Analogue TV channels are in the lower frequencies rage.  
Pick your selected TV carrier to check that the position is correct    

Now reduce your elevation until the carriers start to reduce significantly 
virtually to the noise floor     

Point to ASTRA/Eurobird 1 position 28.5° East   

Stand behind the antenna and move the antenna about 10° to the left until the following  
spectrum appears (lower antenna Elevation as necessary):  
28 east Horizontal Low band    

Pick a TV channel and interrogate the DVB to verify it is the correct satellite                 
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*RBW 100 kHz 

*VBW 1 kHz      

Ref -27 dBm 

-30 

Att  10 dB *SWT 740 ms 

UNCAL  

1 AP 

CLRWR  

-40  

-50  

-60  

-70

  

-80  

-90  

-100  

-110  

-120  

Center 1.5 GHz               150 MHz/               Span 1.5 GHz  

B    

Now reduce your elevation until the carriers start to reduce    

Point to Eurobird 3 position 33° East    

Stand behind the antenna and move the antenna about 5° to the left until the following  
spectrum appears (lower antenna Elevation as necessary):      

* RBW 3 MHz 

* VBW 30 kHz 

Ref -62.2 dBm Att  10 dB * SWT 30 ms  

3rd carrier possible  

1 SA 

AVG 

-64   

-66   

-68   

-70   

-72   

-74   

-76   

-78   

-80  

-82

 

Center 1.35 GHz                   130 MHz/   

Carrier level depends 
on geogr. Position                

Span 1.3 GHz  

B     

D a t e : 1 1 S E P 2 0 0 8 1 5 : 4 2 : 4 9               
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Take a closer look to the carriers    

Ref -62.2 dBm Att    10 dB   

-64  

1 SA 

AVG -66   

-68   

-70   

-72  

Dstar carrier Spot A  

Frequ.: 11471.75  

IF frequ.: 1471.75 
-78   

-80   

-82       

*RBW 3 MHz 

*VBW 30 kHz 

*SWT 30 ms          

Dstar carrier Spot D  

Frequ.: 11596.25  

IF frequ.: 1596.25            

B       

r 1.54578 GHz 41.5 MH Span 415 MHz   

8.3.4 Pointing optimisation    

Once got the correct satellite position, tighten the antenna fixation screws so that the antenna  
can be moved in Azimuth and Elevation but with minimum unnecessary movement.    

2 x Azimuth bolts securing antenna to pole or mount                                      
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4 x Elevation bolts which secure antenna when you have found satellite    

               

            

1 x Elevation adjustment bolt                                                       

  

Adjust roughly the AZ pointing by slowly moving the entire antenna   

  

Adjust the Elevation pointing (Make sure that the screws for adjusting Elevation are  
not tight)   

  

Depending on the service r 
Sat Meter and identify either DVB Carrier Spot A or DVB Carrier Spot D.  

  

The Sat Meter carrier i  

  

Skylogic 33° East EB3 “Spot A” or “Spot D”   

  

Read the BER of the carrier.   

  

Turn the Outdoor Electronics and the Feed to optimise the BER Value.             

68 



    
(Please note the BER Value should be as low as possible 10 e-3 10 e-4 10 e-5 or better)  
The value shall be at the minimum XX x 10 e-4 that means values like XX x 10 e-5 or XX x  
10 e-6 are better.         

If it is not possible to reach a value of XX x 10 e-4 (that means the value is at XX x10e-3) It is  
necessary to change the place of installation or go for a bigger antenna.    

The accuracy of the polarisation adjustment should be within 1°. Once the best value is found  
fix the screws that hold the feed.      

Horizontal polarization                         

Line up arrow  

Horizontal 0° Polarization                             with degree on  
feed horn  

0° mark  
on feed  
horn                           
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Horizontal -20°                                                                                         

Once polarization  
is ,maximised  
please tighten  
both of these  
screws           

-20° mark on  
feed horn                       

  

On the satellite Meter go back to the spectrum display and readout the level of the  
carrier selected for the polarisation.   

  

Fine adjust the AZ by slowly swiffeling  
ximum readout of the  

carrier level is reached.   

  

Fix the AZ screws tightly and  
dB.   

  

Fine adjust the Antenna Elevation Angle until the maximum readout of the carrier  
level.   

  

Fix the El screws tightly and verify that the value does not decrease by more than 0.3  
dB.      
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Make sure that the antenna is not moving        

Disconnect the satellite meter cable form the RX connector of the transceiver,  
Connect the TX cable to transceiver and satellite modem,  
Connect the RX cable to transceiver and satellite modem,  
Connect you laptop to the satellite modem with an Ethernet cable and  
Power up the laptop and satellite modem.   

Configure Network Connections of laptop to get IP address from DHCP server.    

Wait for about 15 minutes maximum until the RX LED is on steady.    

Important at the end of this step the RX LED needs to be on steady, If not refer to the  
section troubleshooting of the satellite terminal   

After finishing the work, please make sure that you leave the customer’s place tidy and clean  
and that you have all your tools and waste produced either with you or at the customer’s bin.    

8.4 Pointing of the antenna to EB3 Spot C (High band LNB)    

The following procedure describes how to find Eurobird 3 (EB3) on 33 ° East from  
pointing to Hot Bird 13° East.   

In short the installation will proceed on the following steps:    

  

Find Hot Bird 13° East – Identify a TV channel  

  

Go to the ASTRA position 19.2° East - Identify a TV channel  

  

Go to ASTRA/Eutelsat Position 28.5° east - Identify a TV channel  

  

Finally go to EB3 on 33° East check carriers and optimise the pointing      

33° 19.2°  7°  5°8°12.5° 
28.5° 13° 10°  

EAST          

Astra                       

W-3A    
AB-3     

AB-2      

AB-1            

WEST  

ASTRA/Eurobird 1           

Eurobrid 3    

Longitude         

Terminal             
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8.4.1 Get you reference TV channels       

Go to the URL: http://www.lyngsat.com/europe.html     

Pointing to EB3 Spot A, D, (low band)  
Identify digital TV channel non scrambled on  
horizontal polarisation, low band (10.95 - 
11.7 GHz) on each position  
Hot Bird – ASTRA 19.2° East - 28.5° East    

Note the relevant data of a TV channel    

Pointing to EB3 Spot C (high band)  
Identify digital TV channel non scrambled on  
vertical polarisation, high band (11.7 –  
12.75GHz) on each position  
Hot Bird – ASTRA 19.2° East - 28.5° East      

8.4.2 Adjust settings of the satellite meter to LNB LO frequencies    

Usually satellite meters are pre-programmed for universal LNB’s with LO frequencies 9.75  
GHz for low band and 10.6 GHz for high band so the display shows the satellite downlink  
frequency.    

4.  Change the settings of the satellite meter to LNB Lo frequencies 10 GHz for low band  
and 11.3 GHz for high band    

If not possible        

5.  Change the setting of the satellite meter to read the IF frequency directly.  
LNB LO frequency = 0.   

6.  If it is not possible to change the LNB LO frequency setting please assume a 9.75 and  
10.6 GHz presetting. In this case, it is necessary to calculate the correct frequencies  
as follows:                         

Displayed frequency on sat meter = Real downlink frequency + 250 MHz for low band  
and  
Displayed frequency on sat meter = Real downlink frequency + 700 MHz for high band                        
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8.4.3 Rough Pointing     

Vertical polarization                           

Vertical 0°                                        
Line up  
degree with  
line of bracket       

0° marked on  
the feed horn       
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Vertical -20°                                         

-20° marked on  
feed horn       

Point the antenna to Hot bird position 13° East, switch the sat meter to low band, the sat  
meter shall display digital TV carriers over the entire spectrum;    

*  RBW 3 MHz 

*  VBW 30 kHz 

Ref -33 dBm  

-35 

Att 10 dB *  SWT 30   

1 SA 

AVG   

-40   

-45   

-50   

-55   

-60   

-65   

-70   

-75   

-80  

Start 700 MHz                    150 MHz/                    Stop 2.2 GHz  

B     

D a t e : 1 1 . S E P . 2 0 0 8 1 6 : 3 2 : 2 5        
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Pick your selected TV carrier to check that the position is correct    

Now reduce your elevation until you see the carrier levels reduce    

Point to ASTRA 19.2° East High band  
Stand behind the antenna and move the antenna about 5° to the left until the following  
spectrum appears (if necessary reduce the Elevation):  

* RBW 3 MHz 

* VBW 30 kHz 

Ref -33 dBm Att  10 dB  

-35   

B  

-40 
1 SA 
AVG 

-45   

-50   

-55   

-60   

-65

   

-70   

-75   

-80   

Start 700 MHz 150 MHz/ Stop 2.2 GHz     

Date: 11.SEP.2008  16:26:29     

Analogue TV channels are in the lower frequencies rage.  
Pick your selected TV carrier to check that the position is correct       

Now reduce your elevation until you see the carrier levels reduce  
significantly virtually to the noise floor             
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Point to ASTRA/Eurobird 1 position 28.5° East    

Stand behind the antenna and move the antenna about 10° to the left until the following  
spectrum appears (lower antenna Elevation as necessary):  
28 east Verticall High band  

* RBW 100 kHz 

* VBW 1 kHz  

-27 dBm Att  10  

-30 

UNCAL  B  

-40 
1 AP 
CLRWR 

-50  

-60  

-70

  

-80  

-90  

-100  

-110  

-120  

Center 1.5 GHz 150 MHz/ Span 1.5 GHz   

Date: 16.SEP.2008 15:29:20   

Now reduce your elevation until you see the carrier levels reduce    

Point to Eurobird 3 position 33° East    

Stand behind the antenna and move the antenna about 5° to the left until the following  
spectrum appears (lower antenna Elevation as necessary):  

* RBW 3 MHz 

* VBW 30 kHz 

Ref -62.2 dBm Att  10 dB   

-64  

B   

1 SA 

AVG -66   

-68   

-70   

-72  

-74   

-76   

-78   

-80

  

-82 

Start 700 MHz 130 MHz/ Stop 2 GHz    

D a t e : 1 1 . S E P . 2 0 0 8  1 6 : 0 0 : 0 8        
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8.4.4 Pointing optimisation                                                                           

Once got the correct satellite position, tighten the antenna fixation screws so that the antenna  
can be moved in Azimuth and Elevation but with minimum unnecessary movement.      

2 x Azimuth bolts securing antenna to pole or mount                                      

4 x Elevation bolts which secure antenna when you have found satellite    
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1 x Elevation adjustment bolt                          

  

Adjust roughly the AZ pointing by slowly moving the entire antenna    

  

Adjust the Elevation pointing (Make sure that the screws for adjusting Elevation are  
not tight)    

  

Depending on the service r 
Sat Meter and identify either DVB Carrier Spot A or DVB Carrier Spot D.  

  

The Sat Meter carrier i   

  

Skylogic 33° East EB3 “Spot A” or “Spot D”    

  

Read the BER of the carrier.    

  

Turn the Outdoor Electronics and the Feed to optimise the BER Value.    

(Please note the BER Value should be as low as possible 10 e-3 10 e-4 10 e-5 or better)  
The value shall be at the minimum XX x 10 e-4 that means values like XX x 10 e-5 or XX x  
10 e-6 are better.         

If it is not possible to reach a value of XX x 10 e-4 (that means the value is at XX x10e-3) It is  
necessary to change the place of installation or go for a bigger antenna.    

The accuracy of the polarisation adjustment should be within 1°. Once the best value is found  
fix the screws that hold the feed.             
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8.4.5 Vertica Polarization   

-20° marked on  
Vertical -20°                                   

Once polarization  
is,maximised  
please tighten  
both of these  
screws      

  

On the satellite Meter go back to the spectrum display and readout the level of the  
carrier selected for the polarisation.    

  

Fine adjust the AZ by slowly turning  
mum readout of the  

carrier level is reached.    

  

Fix the AZ screws tightly and verify that the value does not decrease by more than 0.3  
dB.    

  

Fine adjust the Antenna Elevation Angle until the maximum readout of the carrier  
level.    

  

Fix the El screws tightly and verify that the value does not decrease by more than 0.3  
dB.  

  

Make sure that the antenna is not moving       
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Disconnect the satellite meter cable form the RX connector of the transceiver,  
Connect the TX cable to transceiver and satellite modem,  
Connect the RX cable to transceiver and satellite modem,  
Connect you laptop to the satellite modem with an Ethernet cable and  
Power up the laptop and satellite modem.   

Configure Network Connections of laptop to get IP address from DHCP server.    

Wait for about 15 minutes maximum until the RX LED is on steady.    

Important at the end of this step the RX LED needs to be on steady, If not refer to the  
section troubleshooting of the satellite terminal   

After finishing the work, please make sure that you leave the customer’s place tidy and clean  
and that you have all your tools and waste produced either with you or at the customer’s bin.                                                    
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9  The carrier acquisition process and log in to the network      

9.1 Pre adjusted parameters by Skylogic    

1                                                                

Command 
downstream- 
frequency          

last-ds-freq       

downstream- 
symbol-rates            

last-ds-sym       

upstream- 
search   

Parameter  

Start Frequency in  

MHz (FS)  
(default: 950)   
End Frequency in MHz  

(FE) (default: 1700)   
Frequency Increment  

in MHz (FINC)  
(default: 10)   
Last Locked  
(Downstream)  

Frequency in Hz (FLL)  
(default: 0 )     

Min. Symbol Rate in  

Msps (SRMIN)  
(default: 5)   
Max. Symbol Rate in  

Msps (SRMAX)  
(default: 15)   
Symbol Rate  
Increment in Msps  

(SRINC)  
(default: 10)   
Last Locked  
(Downstream) Symbol  
Rate in symbols-per- 

second (SRLL)  
(default: 0)     

Frequency Search  

Offset in MHz (FMAX)  
(default: 0.045)   
Number of Frequency  

Search Steps (FN)  
(default: 19)   
Max . Power in dBm  

(PMAX)  
(default: 0)   
Min. Power in dBm  

(PMIN)  
(default: -10)   
Number of Power  

Search Steps (PN)  
(default: 2)   

Purpose  

Specifies the downstream (SM receive) start frequency limit used  
in search. Also see the last -ds-freq command.    

The end frequency limit used in search    

The frequency step size used in search    

Specifies the last locked downstream frequency. May be used to  
reduce s earch time if downstream frequency is known. The search  
for downstrea m frequ ency will start with this frequency unless a  
value of “0” is entered. If “0” is entered, the SM starts the search  
with the downstream-frequency entered with the downstream-  
frequency | Enter start frequency in MHz comma nd.  
Specifies the downstream (SM receive) minimum symbol rate limit  
used in search. Also see the last-ds-sym command.    

The maximum symbol rate limit used in search    

The symbol rate step size used in search     

Specifies the last locked downstream symbol rate. May be used to  
reduce s earch time if downstream symbol rate is known. The 
s earch for downstream symbol rate will start with this rate unless  
a value of “0” is en tered. If “0 ” is entered, the SM starts the 
s earch with the downstrea m -symbol rate entered with the 
downstream-symbol rates | Enter Min. Symbol Rate in Msps  
command.  
The maximum offset frequency in MHz from nominal frequency  
that the SM will use in its search for upstream lock.    

The total number of frequency appraisals to be made over ± FMAX  

range.   

The highest power to be used in the upstream search, in dBm  
(This is not necessarily equal to the highest possible SM power  
output).  

The lowest power to be used in the upstream search, in dBm (This  
is not necessarily equal to the lowest possible SM power output).     

The total number of power levels to be appraised between PMIN a n d  

PMAX during upstream search.              
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9.2 Searching for the Channels and Registering the SM       

Each time the SM is powered on, the p rogram au tom atically search es for the downstream an d upstream  
chann els. The program first search es for the downst ream chann el and then search es for the upstream  
channel. The first time the SM is powered on from the factory, it u s es th e factory defa u lt values a s 
indicated   

9.2.1 Downstream Search  
Th e first time the SM is powered on from the factory, the program uses the defa ult values to  
automatically scan over th e fu ll  rr aa nn ggee  ooff  rr ee ccee iivvee  ffrr eeqquu eenn cc iiee ss  bb ee tt wweeeenn  99 55 00  aa nn dd  11 77 00 00  MMHH zz  iinn  11 00  MMHH zz 
iinn cc rr ee mm ee nn tt ss  ((ss tt ee pp ss ))..  AAtt  ee aa cc hh  dd oowwnn ss tt rr eeaa mm  ffrr ee qquu ee nn cc yy  tt ee ss tt ee dd ,,  tt hh ee  SS MM  wwiillll  aa tt tt eemm pp tt  tt oo  aa cc qquu iirr ee  aa  dd oowwnn ss tt rr ee aa mm   
ffrr ee qquu ee nn cc yy  aa tt  pp rr ee dd ee ffiinn ee dd  ss yymm bb ooll  rr aa tt ee ss  oovvee rr  tt hh ee  ee nn tt iirr ee  ffrr ee qquu eenn cc yy  bb aa nn dd ..  TThh ee  pp rr oocceess ss  rr eepp ee aa tt ss  uu nn tt iill  tt hh ee 
dd oowwnn ss tt rr eeaa mm  cchh aa nn nn ee ll  iiss  ffoouu nn dd ..                                    

The SM-1100 (Ku-Band) will look for predefined symbol rates of: 25, and 20 Msps. If the cannot find the predefined  
symbol rates it also look for 5, 10 and Msps.                        
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9.2.2 Upstream Search  

After the downstream channel is found, the SM program attempts to register with the ga teway on an  
upstream chann el. Th e program waits to acquire Upstream Chann el Descriptors (UCDs) on th e 
down stream chann el a n d builds a list of upstream chann el frequ encies and symbol rates from thos e 
m essages .  

Th e p rogram th en ch ooses on e of th e frequencies from th e list as th e n ominal frequen cy, tu n es th e  
transmitter, and attempts to range and register on that frequen cy. If th e p rogram is u n a b le to range on 
a frequ ency, it attem pts to range and register on various n eighbouring frequencies within a ± 45 kHz  
range using a default step size of ± 5 kHz.                                                                
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10  Trouble shooting Satellite Terminal                        

10.1 PWR Indicator – Does not light         

Check that Sate Modem is Power connected.        => OK?  
Unplug Power connection, wait for one Minute and plug it again  => OK?  
Change Modem or call Help Line      

10.2 RX indicator – 1flash continuously  => Terminal not acquiring  
downstream  

(more than 20 minutes)   

Check cables Satellite Modem and ODU and swap cables     => OK?  
Check DC Power at the RX input of Transceiver    => OK?  
Check antenna Pointing   => OK?  
Check weather conditions   => OK?  
Unplug Power connection, wait for one Minute and plug it again  => OK?  
Change Modem or Transceiver or call Help Line      

10.3 RX indicator – 2flash continuously=> Downstream acquired, trying  
to range    

Check antenna Pointing   => OK?  
Check weather conditions   => OK?  
Change Transceiver   => OK?  
Unplug Power connection, wait for one Minute and plug it again  => OK?  
Change Modem or call Help Line    

RX indicator – 3flash continuously  => Ranging OK, Terminal tries to register   

Unplug Power connection, wait for one Minute and plug it again  => OK?      
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Change Modem or call Help Line      

10.4 TX indicator - Does not Flash during Upstream Transmission    

TX indicator flashed shortly during power up    => No, change modem  
Possible to surf the Internet   => Yes, change modem  
Unplug Power, wait for one Minute and plug it again   => No, call Help Line       

10.5 LAN indicator does not flash or light    

Check Ethernet Cable   => OK?  
Check computer network configuration    => OK?  
All other indicators as for nominal operation?    => YES  
Unplug Power, wait for one Minute and plug it again   => OK?  
Change Modem or call Help Line        

10.6 RX indicator On but cannot access internet    

Check that only one computer is connected to satellite modem  => OK?  
Unplug Power, wait for one Minute and plug it again    => OK?  
Change Modem or call Help Line       

10.7 RX indicator flashing very fast   => Terminal boot failure    

Unplug Power connection, wait for one Minute and plug it again   => OK?  
Change Modem or call Help Line                            
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11 Terminal Self activation pre-registration    

The Tooway service procedures are focussing on supporting a big amount of terminals and  
installations per distributor with standard service accounts in a low cost automated way.      

Pre-registration    

Satellite terminals  
Upon arrival of the bulk, of ordered terminal hardware the distributor pre-registers at Skylogic  
the MAC address of all satellite modems received.  
This gives information about the modems that will be installed in the next time and is  
imperatively required for the self activation process. The MAC pre-registration has no further  
commitment nor any associated cost for the distributor.    

Service accounts       
In relation to the number of terminals pre-registered and the distributors market assumptions the  
distributor requests Skylogic to open a number of accounts for the different service classes he  
offered. The maximum number should not exceed the number of service classes’ times the  
number of terminals pre-registered. As the service accounts are still not activated this has no  
further commitment nor any associated cost for the distributor.   

For each service account, the distributor receives two numbers form Skylogic:  
the Satellite Account Identifier (SAI) and the PIN number.  
The PIN number consists of a prefix (identifier  of the distributor) and a Serial Number.   

The SAI number is for the distributors internal account administration whereas the PIN number  
is necessary for the terminal self-activation. Consequently, either the final customer and/or the  
installer need to have this number.    

Skylogic can allow the distributor to choose the format and length of both numbers. Only  
characters and numbers are allowed.    

In this stage, the terminal MAC address is not jet linked to a service account, the terminal  
modem is in the state “Unprovisioned”.  

The self-activation process links a terminal MAC address to a service account, the satellite  
modem is than in the state “Provisioned”, the account activated and from that moment,  
Skylogic bills for the service.                  
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12. Self Activation Procedure         

The SelfActivation procedure allows for the activation of tooway™ accounts on unprovisioned Terminal;  
this procedure is based on automatic operations between the Terminal and the tooway™ platform, and  
requires a very minimal intervention from end user (or installer) through a self guided web interface.   

SelfActivation can be performed either at first activation, or in other cases (e.g. Terminal swap).   

Aim of the SelfActivation is to:    
• to verify a series of connectivity parameters;  

• to bind an unprovisioned Terminal to a tooway™ account and its service class through end  
user authentication.     

SelfActivation pre-requirements are:    
• a valid account is already created on OSS, and its Locking Status is “Not Locked”;1 

• Equipment installation (antenna, cabling, terminal) on end user site meet specifications.     

1 By default, for tooway™ standard products, all “free” Accounts are set on “Not Locked”       

12.1 The Satellite Terminal Activation Interface     

The SelfActivation procedure can be initiated through the Satellite Terminal Activation Interface, a web  
interface automatically available to any CPE (Customer Premise Equipment) connected via Ethernet to  
an un-provisioned Terminal; end users are not required to install any specific software.   

In order to access to this interface, it is necessary to check the following conditions:   

-  
Tooway™ terminal must be synchronized (online) into the tooway™ network; this requires:   

• a proper ODU (Outdoor Unit) installation and pointing,   

• that the Terminal is properly connected to the ODU;      

• that the Terminal is properly connected to a DC supplier;      

• that the Terminal RX led is stable.   

- Then it is needed to verify that end user CPE is properly connected to the Terminal through an  
Ethernet straight cable (please verify that TCP/IP configuration on the CPE is in automatic mode for both  
IP and DNS); end user CPE must have installed an internet browser (e.g., IExplorer, Firefox, or Opera).         
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Then, as soon as the end user tries to reach any web site, he/she will be automatically redirected to the 
Satellite Terminal Activation Interface (see Figure 1), and the SelfActivation procedure starts.        

NB: once in the Satellite Terminal Activation Interface, end users may change the language through the  
options on the top-right of the page; it is possible to change as needed between English, German, 
French, Italian, and Spanish.      

12.2 Step 1    

SelfActivation procedure initiates when the end user clicks on the “Activate” button on the Satellite 
Terminal Activation Page:    

• if the antenna dish is well pointed and SNR (Signal to noise Ratio) values are acceptable, it will  
then appear the message shown in screenshot at Figure 1.    

• If not so, it will be displayed a message informing on the bad SNR value; in these cases end  
users are suggested to contact their distributor contact point to request for further assistance.                              

     

Figure 1 – Satellite Terminal Activation Interface – Step 1    

If needed to have details on current RF (Radio Frequency) details, such as, RX and TX power in dBm 
and Upstream SNR value, it is now possible to click on the “Show Details” button.   

If the terminal has been properly registered in advance in Skylogic OSS (Terminal Registration), the  
“Company ID” (previously known as Prefix) field will be already pre-filled and it will be grey back  
grounded, otherwise this field will be empty and, in order to proceed, it will be needed to insert the  
“Company ID” string manually.          
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After typing the “Activation Code” (previously known as Serial Number)  in the text field, end user shall  
click on the “Activate” button, so that all information can be sent to Skylogic OSS for verification.    

12.3 Step 2 and 3   

If all data are confirmed to be valid, the end user will be displayed of  a confirmation page (Figure 2); to 
proceed it is now needed to click on “Next” button in order to reboot the terminal and let it load the new  
service configuration file sent remotely by the system (see Figure 3):  
If, diversely, the end user has inserted a wrong “Company ID”, or “Activation Code” the message shown 
at Figure 4 will appear.                            

Figure 2 – Confirmation Page  
                          

Figure 3 – Terminal Reboot             
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12.4 Step 4                      

Figure 4 - Error Message Page        

After the reboot, the following page will appear (see Figure 5): service has been properly activated; end 
user may commence to browse the internet, and SelfActivation procedure has been successfully  
completed.                              

Figure 3 – Activation Confirmation Page                    
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13 List of literature used:    

Surf beam satellite modem Installation and configuration guide, Release 3.2, Viasat   

System Integration installation documents   

Eutelsat and Skylogic internal presentations                                                                 
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