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• Motivation:  Close the TBD status of Error Vector Magnitude in clause 156
• This presentation is in support of a comment against draft 1.0
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• See https://grouper.ieee.org/groups/802/3/cn/public/adhoc/19_0207/lecheminant_3cn_01_190207.pdf
• See https://grouper.ieee.org/groups/802/3/cn/public/adhoc/19_0509/lecheminant_3ct_01_190509.pdf
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No signifciant technical changes in two years since the above 
contributions were made

https://grouper.ieee.org/groups/802/3/cn/public/adhoc/19_0207/lecheminant_3cn_01_190207.pdf
https://grouper.ieee.org/groups/802/3/cn/public/adhoc/19_0509/lecheminant_3ct_01_190509.pdf


Quality metrics for phase modulated data signals

Measured
constellation 

point
I (in-phase or real part)

Q (quadrature, imaginary part)

Phase φ

Reference 
constellation 

pointError vector

The Error Vector connects the measured vector and the reference 
vector! An Error Vector = 0 means we have an ideal signal!



Multiple EVM values provide an overall quality metric 
for complexly modulated data signals

𝐸𝐸𝐸𝐸𝐸𝐸 𝑛𝑛 = 𝐼𝐼𝑒𝑒𝑒𝑒𝑒𝑒 𝑛𝑛 2 + 𝑄𝑄𝑒𝑒𝑒𝑒𝑒𝑒 𝑛𝑛 2

where n = symbol index
𝐼𝐼𝑒𝑒𝑒𝑒𝑒𝑒 = 𝐼𝐼𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 − 𝐼𝐼𝑟𝑟𝑟𝑟𝑟𝑟
𝑄𝑄𝑒𝑒𝑒𝑒𝑒𝑒 = 𝑄𝑄𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 − 𝑄𝑄𝑟𝑟𝑟𝑟𝑟𝑟

𝐸𝐸𝐸𝐸𝐸𝐸𝑟𝑟𝑟𝑟𝑟𝑟 =

1
𝑁𝑁∑𝑛𝑛=1

𝑁𝑁 𝐸𝐸𝐸𝐸𝐸𝐸 𝑛𝑛 2

𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 𝑟𝑟𝑟𝑟𝑟𝑟. 𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣
where N is the number of EVM points
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• Common mathematics have been used in both ITU and OIF to achieve the previously described 
processes for computing EVM
• Used in ITU-T G.698.2 (Q6/SG15)
• Used in OIF 400ZR
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• Update 156.9.9 to include a reference to the OIF 400ZR document 

• https://www.oiforum.com/wp-content/uploads/OIF-400ZR-01.0_reduced2.pdf (Appendix C 20.1 through) 
20.4.  

• OIF also has a Password protected Matlab script that executes the EVM mathematics.

• ITU: Currently an EVM script (along with example data and corresponding results) is used but 
accessible only for members

•
• What makes sense for 802.3cw? 
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