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What Is ACR?
Adjacent channel rejection (ACR)

is a measure of how well a receiver performs on its frequency channel when there is an
interfering system in the vicinity operating on a nearby channel.
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H ACR i M dHow ACR is Measured 
It is defined as follows:

“6.5.3.4 Receiver jamming resistance
The adjacent channel is one on either side of the desired channel that is closest in frequency to the desired channel and the alternate channel is one moreThe adjacent channel is one on either side of the desired channel that is closest in frequency to the desired channel, and the alternate channel is one more 

removed from the adjacent channel. For example, when channel 13 is the desired channel, channel12 and channel 14 are the adjacent channels, and 
channel11 and channel15 are the alternate channels. The adjacent channel rejection shall be measured as follows. The desired signal shall be a compliant 

IEEE 802.15.4 signal of pseudo-random data. The desired signal is input to the receiver at a level 3 dB above the maximum allowed receiver sensitivity given 
in 6.5.3.3. In either the adjacent or the alternate channel, an IEEE 802.15.4 signal is input at the required min performance level. The test shall be performed 

for only one interfering signal at a time. The receiver shall meet the error rate criteria defined in 6.1.6 under these conditions.”

It is possible to stack the deck in your favor by using heavily filtered IEEE 802.15.4-2003 interferer signal to measure ACR. 
This has the result of removing all energy from the interferer’s side lobes that would other wise fall in-band.

Most 802.15.4 ICs exceed the standard’s requirements by a long way.

ACR  
Additional Interferer amplitude 

i S i i i h h ld i h

3db Test Offset

p
required to block intended signal 
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Smart Licensed Band Utility Network DataSmart Licensed Band Utility Network Data  
licensed band 5dbi antenna 30ft elevation 

Proposed ACR Performance

3db > RX Threshold 
MIN Alternate Channel Reject 
Min Adjacent Channel Rejection 
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Li d B d I t ll d S t ACR I tLicensed Band Installed System ACR Impact

40% I i40% Increase in 
Record Count  

16 000 Battery Powered End Points16,000 - Battery Powered End Points 

12 - Data Collectors
Average Number of End Points Received Daily 
over a 7 day period at Data Collector “DC1271” 

using a receiver rated at g
25 db ACR   = 1131 

Average Number of End Points Received Daily 
over a 7 day period at Data Collector “DC1271” 

using a receiver rated at 
50 db ACR 183550 db ACR   = 1835 

All other receiver specifications
were identical 
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S t Utilit ISM N t k D tSmart Utility ISM Network Data  
ISM band 3 dBi antenna 30ft elevation 

Proposed ACR Performance

3db > RX Threshold3db > RX Threshold 
MIN Alternate Channel Reject 
Min Adjacent Channel Rejection 

Submission Mark Wilbur Collaboritive Wireless Strategies Slide 7



IEEE 802.15  DOC # 15-11-0165 -00-004gMarch 6, 2011

Example Transceiver ACR PerformanceExample Transceiver ACR Performance 
Brand W Brand X

Brand Y

Brand Z
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?Questions ??Questions ?
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