
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Technical Note 

 
WipLL 900 MHz 

Wireless IP-Based Local Loop System 
 
 
 

Hopping Algorithms and 
Compliance with  
FCC 15.247 (a) (1) 

 
 
 
 
 
 
 
 
 
 

Connecting the World with Wireless Access Solutions 

 



 

 

 
Revision Record:  Hopping Compliance 

Pub/ Rev Date Update Description 
01 Jul-03 Airspan. Author: InterDoc 
   

 
Publication No. 16110300-01 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Copyright by Airspan Networks LTD., 2003. All rights reserved worldwide. 

The information contained in this document is proprietary and is subject to all relevant copyright, patent and other laws 
protecting intellectual property, as well as any specific agreement protecting Airspan Networks LTD. rights in the aforesaid 
information. Neither this document nor the information contained herein may be published, reproduced or disclosed to third 
parties, in whole or in part, without the express, prior, written permission of Airspan Networks LTD. In addition, any use of this 
document or the information contained herein for any purposes other than those for which it was disclosed is strictly forbidden. 

Airspan Networks LTD. reserves the right, without prior notice or liability, to make changes in equipment design or 
specifications. 

Information supplied by Airspan Networks LTD. is believed to be accurate and reliable. However, no responsibility is assumed 
by Airspan Networks LTD. for the use thereof nor for the rights of third parties which may be effected in any way by the use 
thereof. 

Any representation(s) in this document concerning performance of Airspan Networks LTD. product(s) are for informational 
purposes only and are not warranties of future performance, either express or implied. Airspan Networks LTD. standard limited 
warranty, stated in its sales contract or order confirmation form, is the only warranty offered by Airspan Networks LTD.  in 
relation thereto. 

This document may contain flaws, omissions or typesetting errors; no warranty is granted nor liability assumed in relation 
thereto unless specifically undertaken in Airspan Networks LTD. sales contract or order confirmation. Information contained 
herein is periodically updated and changes will be incorporated into subsequent editions. If you have encountered an error, 
please notify Airspan Networks LTD. All specifications are subject to change without prior notice. 



Frequency Hopping Compl iance Contents 

13070311-03 Airspan Networks Ltd. iii 

Contents 
1. Introduction 4 

2. Hybrid System Algorithms 4 

3. Hopping Time 4 

4. Number of Channels 4 

5. Resolution 4 

6. Channel Distribution 4 

7. Pseudo-random Frequencies for Hybrid Mode 5 

8. Receiver and Transmitter Compliance 6 

8.1. Receiver Compliance with 15.247 (a) (1) /  2.1033 (a) (10) 6 

8.2. Transmitter Compliance with 15.247 (g),  15.247 (h) 6 
 
 

 

 

 



Frequency Hopping Compl iance Technical  Note  

13070311-03 Airspan Networks Ltd. 4 

1. Introduction 
This document provides a description of the Hybrid system (HS) for WipLL 900 MHz 
products. The HS is for 1 Mbps, 2 Mbps, and 3 Mbps, and 1.33 Mbps and 4 Mbps. 

2. Hybrid System Algorithms 
n The hopping algorithm is defined by a table of n frequencies, where n is equal to 25 when 

the system is configured for 1 Mbps, 2 Mbps, and 3 Mbps, and where n is equal to 13 
when the system is configured for 1.33 Mbps and 4 Mbps. The hopping sequence follows 
cyclically the frequencies in the table, remaining in each frequency for a constant period. 
The frequencies in the table are all in the 903 to 927 MHz range, with at least 1 MHz 
between any two frequencies in the table for systems configured for 1 Mbps, 2 Mbps, and 
3 Mbps; and at least 2 MHz for systems configured for 1.33 Mbps and 4 Mbps. The order 
of frequencies in the table is pseudorandom. 

n In Section Error! Reference source not found., “Error! Reference source not found.”, 
two modes (1 MHz-channel spacing and 2 MHz-channel spacing) are described in Error! 
Reference source not found.. 

3. Hopping Time 
The hopping time in a given is constant (typically WipLL uses 50 msec). 

4. Number of Channels 
The number of channels is determined by the table size n frequencies, depending on 
transmission speed configured for the WipLL system: 

n For 1 Mbps, 2 Mbps, and 3 Mbps, n is equal to at least 25 (i.e., WipLL uses n = 25)  

n For 1.33 Mbps and 4 Mbps, n is equal to 13 

5. Resolution 
The minimum difference between any two channels is: 

n 1 MHz for 1 Mbps, 2 Mbps, and 3 Mbps 

n 2 MHz for 1.33 Mbps and 4 Mbps 

6.  Channel Distribution 
Since any used channel is included once in the table, all the channels are equally used, each 
channel occupying 1/n of the time. 
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7. Pseudo-random Frequencies for Hybrid Mode 
The following tables provide an example of pseudo-random hopping frequencies for the 
Hybrid mode for 4 Mbps and 3 Mbps. 

Table 1:  Example of Hybrid Mode with Pseudo-Random Hopping 

4 Mbps  3 Mbps 
Frequency 

Assignment 
Frequency 

(MHz)  
 Frequency 

Assignment 
Frequency 

(MHz)  
F1 921  F1 908 

F2 913  F2 917 

F3 919  F3 903 

F4 905  F4 922 

F5 903  F5 909 

F6 917  F6 916 

F7 909  F7 907 

F8 925  F8 914 

F9 915  F9 923 

F10 927  F10 912 

F11 907  F11 927 

F12 923  F12 919 

F13 911  F13 926 

   F14 913 

   F15 925 

   F16 904 

   F17 910 

   F18 918 

   F19 905 

   F20 924 

   F21 911 

   F22 920 

   F23 906 

   F24 915 

   F25 921 
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8. Receiver and Transmitter Compliance 

8.1. Receiver Compliance with 15.247 (a) (1) /  
2.1033 (a) (10) 

The system receiver has an input bandwidth that matches the hopping bandwidth of the 
corresponding transmitters. The receiver shifts its frequency in accordance with the same 
frequency hopping table and pattern as the transmitters. 

8.2. Transmitter Compliance with 15.247 (g),  
15.247 (h) 

n 15.247 (g): 

The equipment fully complies with the requirements of this section. In our case, each 
transmission employs all available hopping channels, performed according to the 
requirements of 15.247. 

n 15.247 (h): 

The equipment fully complies with the requirements of this section. There is no 
coordination between the systems to avoid simultaneous occupancy of the hopping 
frequencies by multiple transmitters. Each transmitter operates independently and there is 
no synchronization with other transmitters. 


