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Important Notice 
Due to the nature of wireless communications, transmission and reception of data can never be 
guaranteed. Data may be delayed, corrupted (i.e., have errors) or be totally lost. Although significant 
delays or losses of data are rare when wireless devices such as the Sierra Wireless modem are used 
in a normal manner with a well-constructed network, the Sierra Wireless modem should not be used 
in situations where failure to transmit or receive data could result in damage of any kind to the user or 
any other party, including but not limited to personal injury, death, or loss of property. Sierra Wireless 
accepts no responsibility for damages of any kind resulting from delays or errors in data transmitted or 
received using the Sierra Wireless modem, or for failure of the Sierra Wireless modem to transmit or 
receive such data. 

Safety and Hazards 
Do not operate the Sierra Wireless modem in areas where cellular modems are not advised without 
proper device certifications. These areas include environments where cellular radio can interfere such 
as explosive atmospheres, medical equipment, or any other equipment which may be susceptible to 
any form of radio interference. The Sierra Wireless modem can transmit signals that could interfere 
with this equipment. Do not operate the Sierra Wireless modem in any aircraft, whether the aircraft is 
on the ground or in flight. In aircraft, the Sierra Wireless modem MUST BE POWERED OFF. When 
operating, the Sierra Wireless modem can transmit signals that could interfere with various onboard 
systems. 

Note: Some airlines may permit the use of cellular phones while the aircraft is on the ground and the door 
is open. Sierra Wireless modems may be used at this time. 

The driver or operator of any vehicle should not operate the Sierra Wireless modem while in control of 
a vehicle. Doing so will detract from the driver or operator’s control and operation of that vehicle. In 
some states and provinces, operating such communications devices while in control of a vehicle is an 
offence. 

Limitations of Liability 
This manual is provided “as is”. Sierra Wireless makes no warranties of any kind, either expressed or 
implied, including any implied warranties of merchantability, fitness for a particular purpose, or 
noninfringement. The recipient of the manual shall endorse all risks arising from its use.   

The information in this manual is subject to change without notice and does not represent a 
commitment on the part of Sierra Wireless. SIERRA WIRELESS AND ITS AFFILIATES 
SPECIFICALLY DISCLAIM LIABILITY FOR ANY AND ALL DIRECT, INDIRECT, SPECIAL, 
GENERAL, INCIDENTAL, CONSEQUENTIAL, PUNITIVE OR EXEMPLARY DAMAGES INCLUDING, 
BUT NOT LIMITED TO, LOSS OF PROFITS OR REVENUE OR ANTICIPATED PROFITS OR 
REVENUE ARISING OUT OF THE USE OR INABILITY TO USE ANY SIERRA WIRELESS 
PRODUCT, EVEN IF SIERRA WIRELESS AND/OR ITS AFFILIATES HAS BEEN ADVISED OF THE 
POSSIBILITY OF SUCH DAMAGES OR THEY ARE FORESEEABLE OR FOR CLAIMS BY ANY 
THIRD PARTY. 

Notwithstanding the foregoing, in no event shall Sierra Wireless and/or its affiliates aggregate liability 
arising under or in connection with the Sierra Wireless product, regardless of the number of events, 
occurrences, or claims giving rise to liability, be in excess of the price paid by the purchaser for the 
Sierra Wireless product. 



 

 

41113106 Rev 1.1 March 22, 2019 3 

RF Test with Test Commands  

Patents 
This product may contain technology developed by or for Sierra Wireless Inc. 

This product is manufactured or sold by Sierra Wireless Inc. or its affiliates under one or more patents 
licensed from MMP Portfolio Licensing. 

Copyright 
© 2019 Sierra Wireless. All rights reserved. 

Trademarks 
Sierra Wireless®, AirPrime®, AirLink®, AirVantage®, WISMO®, ALEOS® and the Sierra Wireless and 
Open AT logos are registered trademarks of Sierra Wireless, Inc. or one of its subsidiaries. 

Watcher® is a registered trademark of NETGEAR, Inc., used under license. 

Windows® and Windows Vista® are registered trademarks of Microsoft Corporation. 

Macintosh® and Mac OS X® are registered trademarks of Apple Inc., registered in the U.S. and other 
countries. 

QUALCOMM® is a registered trademark of QUALCOMM Incorporated.  Used under license. 

Other trademarks are the property of their respective owners. 

Contact Information 
Sales information and technical support, including 
warranty and returns 

Web: sierrawireless.com/company/contact-us/ 
Global toll-free number: 1-877-687-7795 
6:00 am to 5:00 pm PST 

Corporate and product information Web: sierrawireless.com 

  

http://www.sierrawireless.com/company/contact-us/
http://www.sierrawireless.com/
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1. Overview
This document helps Sierra Wireless customers develop a production RF test procedure for HL78xx 
embedded modules using test commands. 

Note: Procedures and values specified in this document are intended for room temperature testing. 

Table 1. Supported Bands 

LTE Band 
Transmit Band (Tx) Receive Band (Rx) Cat-M1 

(HL7800 
and 
HL7800-M) 

Cat-NB1 
(HL7800 
only) Minimum Maximum Minimum Maximum 

B1 1920 MHz 1980 MHz 2110 MHz 2170 MHz  * 
B2 1850 MHz 1910 MHz 1930 MHz 1990 MHz  * 
B3 1710 MHz 1785 MHz 1805 MHz 1880 MHz  * 
B4 1710 MHz 1755 MHz 2110 MHz 2155 MHz  * 
B5 824 MHz 849 MHz 869 MHz 894 MHz  * 
B8 880 MHz 915 MHz 925 MHz 960 MHz  * 
B9 1749.9 MHz 1784.9 MHz 1844.9 MHz 1879.9 MHz * * 
B10 1710 MHz 1770 MHz 2110 MHz 2170 MHz * * 
B12 699 MHz 716 MHz 729 MHz 746 MHz  * 
B13 777 MHz 787 MHz 746 MHz 756 MHz  * 
B14 788 MHz 798 MHz 758 MHz 768 MHz  * 
B17 704 MHz 716 MHz 734 MHz 746 MHz * * 
B18 815 MHz 830 MHz 860 MHz 875 MHz  * 
B19 830 MHz 845 MHz 875 MHz 890 MHz  * 
B20 832 MHz 862 MHz 791 MHz 821 MHz  * 
B25 1850 MHz 1915 MHz 1930 MHz 1995 MHz  * 
B26 814 MHz 849 MHz 859 MHz 894 MHz  * 
B27 807 MHz 824 MHz 852 MHz 869 MHz  * 
B28 703 MHz 748 MHz 758 MHz 803 MHz  * 
B66 1710 MHz 1780 MHz 2110 MHz 2200 MHz  * 

* Will be supported in a future release. 

Note: RF bands supported are configurable through AT command. The software-based radio allows for 
the ability to support extra bands for worldwide connectivity. 
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2. Test Procedure
Use an appropriate test station for your testing environment and use AT commands to control the 
integrated module. 

Note: Assuming that your test computer is in a disassembled state, your test location must be protected 
from ESD to avoid interference with the module and antenna(s). Consider using an RF shielding 
box; local government regulations may prohibit unauthorized transmissions. 

2.1. Suggested Testing Equipment 
To perform production tests, you will need the following test equipment: 

• 1 PC with Windows 7 OS

• 1 NI GPIB connection

• 1 Power supply, e.g. Agilent 66311

• 1 Call box, e.g. CMU200 

Note: You can also use one power meter and one signal generator to replace the call box, e.g. Power 
Meter Gigatronics 8651A (with Option 12 and Power Sensor 80701), and Signal Generator Agilent 
8648C. 

2.2. Test Commands 
Use AT commands +WMTXPOWER and +WMRXPOWER to test the module’s RF. Refer to document [2]
AirPrime HL78xx AT Commands Interface Guide for command details. 

2.3. RF Transmission Test 
The suggested test procedure that follows uses the parameters in the following table. 

Table 2. Transmission Path Test Settings 

Mode Band Number Band ID TX Channel* TX Frequency (MHz) 

LTE 

B1 1 18300 1950 
B2 2 18900 1880 
B3 3 19575 1747.5 
B4 4 20175 1732.5 
B5 5 20525 836.5 
B8 8 21625 897.5 
B9 9 21975 1767.4 
B10 10 22450 1740 
B12 12 23095 707.5 
B13 13 23230 782 
B14 14 23330 793 
B17 17 23790 710 
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Mode Band Number Band ID TX Channel* TX Frequency (MHz) 

LTE 

B18 18 23925 822.5 
B19 19 24075 837.5 
B20 20 24300 847 
B25 25 26365 1882.5 
B26 26 26865 831.5 
B27 27 27125 815.5 
B28 28 27435 725.5 
B66 66 132322 1745 

*  Channel values shown are at the center of the corresponding bands. 

 

Caution: Do not to transmit at a power too high which will possibly damage the module. 

To test the DUT’s transmission path: 

1. Set up the CMU200. 

 
 

a. Press “Menu Select” and select “Basic Functions” → “RF” → “Analyzer/Generator”. 
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b. Press “Application” → “Pow.MeterFreq.Seq”. 

 
 

c. Press “Analyzer Level”. 

i. Set “RF Max Level” to 39dBm. 

ii. Set “RF Mode” to Auto. 

iii. Set “Attenuator” to Normal. 

iv. Set “Trigger Source” to Free Run. 
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d. Press “Analyzer Settings”. 

i. Set “RBW” to CDMA. 

ii. Set “Frequency” (see Table 4 for the appropriate value). 

 
 

2. Prepare the DUT using the following AT commands: 

a. AT+WMTXPOWER=1,1,18300,2300,0,0 to start transmission with the specified band, 
channel, power level, Tx type and bandwidth. 

b. Take the measurement. 

c. Use AT+WMTXPOWER=0 to turn off the transmission. 

d. Test limits - run ten or more good DUTs through this test procedure to obtain a nominal 
output power value. 

e. Apply a tolerance of ± 5 to 6 dB to each measurement (assuming a good setup design). 

 
 

Note:  Ensure that an RF load is connected to the antenna port before turning on the RF transmission. The 
expected output power will be +21dBm in LTE mode. However, the value measured is significantly 
influenced by the test setup (host RF cabling loss and choice of shield box). 
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2.4. RF Reception Test 
The suggested test procedure that follows uses the parameters in the following table. 

Table 3. Reception Path Test Settings 

Mode Band Number Band ID RX Channel* RX Frequency (MHz)** 

LTE 

B1 1 300 2141 
B2 2 900 1961 
B3 3 1575 1843.5 
B4 4 2175 2133.5 
B5 5 2525 882.5 
B8 8 3625 943.5 
B9 9 3975 1863.4 
B10 10 4450 2141 
B12 12 5095 738.5 
B13 13 5230 752 
B14 14 5330 764 
B17 17 5790 741 
B18 18 5925 868.5 
B19 19 6075 883.5 
B20 20 6300 807 
B25 25 8365 1963.5 
B26 26 8865 877.5 
B27 27 9125 861.5 
B28 28 9435 781.5 
B66 66 66886 2156 

*  Channel values shown are at the center of the corresponding bands. 

**  Receive frequencies shown are 1 MHz offset from center. 

 

To test the DUT’s reception path: 

1. Set up the CMU200. 
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a. Press “Menu Select” and select “Basic Functions” → “RF” → “Analyzer/Generator”. 

 
 

b. Press “GeneratorTx”. 

i. Set “RF Level” to -70 dBm and press “ON/OFF” to turn it ON. 

ii. Set “Modulation” to OFF. 

iii. Set “Frequency” (See Table 5 for the appropriate value). 

 
 

2. Prepare the DUT using the following AT command: 

a. AT+WMRXPOWER=1,1,300 to start reception with the specified band and channel. The 
module then responds with: 
+WMRXPOWER: -67.0 

OK 

b. Take the measurement. 

c. Test limits - run ten or more good DUTs through this test procedure to obtain a nominal 
output power value. 

d. Apply a tolerance of ± 5 to 6 dB to each measurement (assuming a good setup design). 

e. Make sure the measurement is made at a level high enough that it is not influenced by 
DUT-generated and ambient noise. 

Note:  The value measured from the DUT is significantly influenced by the test setup and DUT design 
(host RF cabling loss and choice of shield box). 
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