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Preface Material 
This Calculator Instructions Guide describes how to estimate performance of VBA 3.0/E in a 
Cascaded Topology.  
 

Copyright, Patents, Warranties and Disclaimers 

Copyright © 2021 Actelis Networks, Inc. All Rights Reserved. All specifications are subject to 
change without notice.  
 

Notice  
This publication is protected by International copyright law. No part of this publication may be 
copied or distributed, transmitted, transcribed, stored in a retrieval system, or translated into any 
human or computer language in any form or by any means, electronic, mechanical, magnetic, 
manual or otherwise, or disclosed to third parties without the express written permission of Actelis 
Networks, Inc., 47800 Westinghouse Drive, Fremont, CA 94539, USA. 

Disclaimer of Warranties and limitation of Liabilities 
Actelis Networks, Inc. (hereafter referred to as Actelis Networks, Inc. or Actelis Networks), makes 
no representation or warranties with respect to the contents hereof and specifically disclaims any 
implied warranties of merchantability or fitness for a particular purpose. Further, in no event, shall 
Actelis Networks be liable for incidental or consequential damages in connection with or arising 
from the use of the BBA Single and Dual Slot Enclosure, cards and modules, accessories kits, this 
manual or any related materials. 

Actelis Networks reserves the right to revise this publication from time to time and to make 
changes in the content hereof without obligation to notify any person of such revisions or 
changes. 

Trademarks 
Actelis, Actelis Networks, BBA, VBA, ABA and related logos and icons are the registered 
trademarks or copyrights of Actelis Networks. Other identifiers may be trademarks or marks of 
their respective owners. 
 

Patents 
The products described in this document are protected by U.S. Patent No. 7,110,528; 7,706,526; 
7,587,042 and other U.S. patents, foreign patents, and/or pending applications. 
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1  How to use  

This "how to use" instructions are for VBA 3.0/E product line cascaded applications. 
This calculator estimates the achievable performance for different placements between DSLAM 
and CPE of VBA 3.0 amplifiers placed one after the other, as shown on the figure below.  
 
BBA 3.0 and 2.0 calculators for a single hop as well as “how to use" instruction documents are 
available on the Actelis website.  Please note Credentials are required to access the documents 
and calculators.  

2  Cascaded topology – Introduction  

 

Legend and Notes:  

Span – Distance from the DSLAM to the customer includes three parts:  
• D1 = Distance between the DSLAM and the first VBA location (VBA 1). 

D2 = Distance between the first VBA location (VBA 1) and second VBA location (VBA 2) 
• D3 = Distance between the second VBA location (VBA 2) and the customer CPE 

VBAs 
• VBA 1 =  VBA card #1.  
• VBA 2 =  VBA card #2  
• All VBA cards support 2 ports for bonded applications  
• Each VBA would be installed in its own enclosure. 

Powering – No POTS (VoIP can be supported ) 
• VBA 1 Can be line powered by “POTS” or 48V on the line  
• VBA 2 Can be powered by express power, i.e. via a separate line  
• Express power can be cascaded to feed the 2 VBAs.  
• If Express power is used VBA 3.0E is required.  
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3  Performance Estimation     

All loop distances are listed for 26 awg unless otherwise specified. 
Optional conversion ratio listed in 3.3, could be used to convert segment length for mix gauge 
spans.  SNR used for calculation is 6 dB 

 

The table below shows performance expected for various placement of VBA 3.0/E in cascaded 
topology for loop spans of 4 to 7kft (26 awg) / 5 to 9 kft (24 awg). Other placements can be 
supported. These are only examples to allow initial planning.  

 

****Amplified performance may vary based on the DSLAM, CPE, cable plant and other 
services in the binder *** 

 

3.1 Recommended placement planning rules  
 

Below are Actelis recommendation for placement of the VBAs in the cascaded topology  
 

• Total span should be >= 4000 ft (26 awg) / 5300 ft (24 awg) 
• D1 should be >= 2000 ft (26 awg) / 2600 ft (24 awg) 
• D1 >=D2   
• D2 >= 1000 ft (26 awg) / 1300 ft (24 awg) 
• D3 >= 1000 ft and 1500 ft for the longer spans (6000+ ft) (26 awg) 

           1300 ft  and 2000 ft for longer spans (8000+ ft) (24 awg) 
 

3.2 Performance estimator per placement  

The following tables indicate what would be the expected performance for various placements per 
loop for distances from 4 to 7 kft of 26 awg or for 5 to 9 of 24 awg.  

When following the engineering rules above, performance variance per specific loop and various 
placement is expected to be small. Amplified performance detailed on Figure 1 below is therefore  
the average VBA rate achieved for DS and US for the various placements.   
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Table 1: Cascaded VBA 3.0 Performance  Estimator – 26 awg 
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Table 2:Cascaded VBA 3.0 Performance  Estimator – 24 awg 

LOOP D1 D2 D3 DS US DS US DS US
5333 2667 1333 1333 21.8 2.1 35 8 59% 290%
6000 2667 1333 2000
6000 2667 2000 1333 34.0 8
6000 3333 1333 1333
6667 2667 1333 2667
6667 2667 2000 2000
6667 2667 2667 1333 18.1 1.1 28.9 5.6 60% 408%
6667 3333 1333 2000
6667 3333 2000 1333
6667 4000 1333 1333
7333 2667 1333 3333
7333 2667 2000 2667
7333 2667 2667 2000
7333 3333 1333 2667
7333 3333 2000 2000 15.5 1.1 25.4 4.5 64% 306%
7333 3333 2667 1333
7333 4000 1333 2000
7333 4000 2000 1333
8000 2667 1333 4000
8000 2667 2000 3333
8000 2667 2667 2667
8000 3333 1333 3333
8000 3333 2000 2667 13.7 1.1 21.3 4.5 55% 309%
8000 3333 2667 2000
8000 3333 3333 1333
8000 4000 1333 2667
8000 4000 2000 2000
8000 4000 2667 1333
8667 2667 2000 4000
8667 2667 2667 3333
8667 3333 1333 4000
8667 3333 2000 3333
8667 3333 2667 2667 12.0 1.1 20.4 3.3 71% 201%
8667 3333 3333 2000
8667 4000 1333 3333
8667 4000 2000 2667
8667 4000 2667 2000
8667 4000 3333 1333
9333 2667 2667 4000
9333 3333 2000 4000
9333 3333 2667 3333
9333 3333 3333 2667 11.3 1.1 19.6 1.8 73% 68%
9333 4000 1333 4000
9333 4000 2000 3333
9333 4000 2667 2667
9333 4000 3333 2000
9333 4000 4000 1333

24 awg RAW VBA Gain with VBA

19.8 1.1 72% 606%
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3.3 Optional Conversion between gauges  

3.3.1 24 awg to 26 awg  
To convert a loop span from 24 awg to 26 awg , please multiply the loop length in 24 awg by 
0.75. See a few examples below: 

• A 6 kft/24 awg loop would be considered equivalent to 6*0.75= 4 kft of 26 awg 

• A 2 kft/24 awg segment would be considered equivalent to 2*0.75= 1.5 kft of 26 awg 

3.3.2 22 awg to 26 awg  
To convert a loop span from 22 awg to 26 awg , please multiply the loop length in 22 awg by 0.6. 
See a few examples below: 

• A 6 kft/22 awg loop would be considered equivalent to 6*0.6= 3.6 kft of 26 awg 

• A 2 kft /22 awg segment would be considered equivalent to 2*0.6= 1.2 kft of 26 awg 

4  Contacts  
Warranty, Sales, Service and Training Information 
Please contact your local sales representative, service representative or distributor directly for any 
help needed. For additional information concerning warranty, sales, service, repair, installation, 
documentation, training or distributor locations, use one of the following: 

WWW 

Visit the Actelis Networks web site at www.actelis.com 

E-mail 
techsupport@actelis.com 

Customer Support 
Contact Actelis Networks Customer Support directly at one of the following numbers: 

• Belgium:  (0) 800 71180 

• Denmark:  80 887 771 

• France:  (0) 800 918 450 

• Germany:   (0) 800 183 3504 

• Netherlands: (0) 800 022 5982 

• UK:   (0) 800 917 9049 

• USA:  +1 866 638 2544 or +1 510 545 1071 

For all other inquiries please call: +1 866 ACTELIS (+1 866 228 3547) or +1 510 545 1071 or 
contact by mail:  Actelis Networks Corporate Headquarters, 47800 Westinghouse Drive, Fremont, 
CA 94539. 

http://www.actelis.com/
mailto:techsupport@actelis.com
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Document Feedback 
We welcome your comments and suggestions about this document. Please mail them to Technical 
Publications, Actelis Networks, Inc., 47800 Westinghouse Drive, Fremont, CA 94539, USA or mail 
to: userdoc@actelis.com. Include the document number, revision number and title of this 
document in your correspondence. Please include your name and phone number if you are willing 
to provide additional clarification. 
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