
 Next generation of wireless networks, 5th generation (5G), is expected to provide large bandwidths to

support the emerging interactive services and multimedia. To prevent spectral congestion and to

meet the 5G bandwidth requirements, these systems will eventually need to operate in the millimeter

wave (mm-Wave) region.

 Optical generation of carriers introduces nonlinearities that degrade the system’s performance. By

applying digital predistortion based on Memory Polynomials, we can mitigate the nonlinearities.
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Modeling the inverse of the system:

Determine coefficients 𝑎𝑘𝑞 using Minimum Squares Method
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Achievements
 For the simulated system, the performance improvement has been analyzed in terms of EVM,

showing 6 dB of improvement

 In the experimental setup, the performance improvement in EVM was 4 dB

 We have successfully demonstrated that memory polynomials can be applied to 5G

Future Work in this Topic
 Analyze the improvement in performance when using  Memory Polynomials in different systems.

 Study of other distortion compensation techniques.
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General System Parameters: 

60 𝐺𝐻𝑧, 𝑓𝐼𝐹 = 5 𝐺𝐻𝑧, 5𝐺𝑏𝑖𝑡/𝑠

Modulation Parameters: O𝐹𝐷𝑀,
64 𝑐𝑎𝑟𝑟𝑖𝑒𝑟𝑠, 16 − 𝑄𝐴𝑀, 25% 𝑐𝑦𝑐𝑙𝑖𝑐 𝑝𝑟𝑒𝑓𝑖𝑥

Optical System Parameters: 

C𝑊 𝑙𝑎𝑠𝑒𝑟 𝑤𝑖𝑡ℎ 𝑛𝑜𝑖𝑠𝑒, 𝜆 = 1552.5 𝑛𝑚,
𝐷𝑢𝑎𝑙 − 𝐷𝑟𝑖𝑣𝑒 𝑀𝑎𝑐ℎ − 𝑍𝑒ℎ𝑛𝑑𝑒𝑟
𝑤𝑖𝑡ℎ 𝑉𝜋 = 3,5 𝑉

Experimental Results
General System Parameters: 𝑓𝐼𝐹 = 625 𝑀𝐻𝑧, 625 𝑀𝑏𝑖𝑡/𝑠

Modulation Parameters: O𝐹𝐷𝑀, 128 𝑐𝑎𝑟𝑟𝑖𝑒𝑟𝑠, 16 − 𝑄𝐴𝑀, 25% 𝑐𝑦𝑐𝑙𝑖𝑐 𝑝𝑟𝑒𝑓𝑖𝑥

Optical System Parameters: C𝑊 𝑙𝑎𝑠𝑒𝑟, 𝜆 = 1552.5 𝑛𝑚,𝐷𝑢𝑎𝑙 − 𝐷𝑟𝑖𝑣𝑒 𝑀𝑎𝑐ℎ −
𝑍𝑒ℎ𝑛𝑑𝑒𝑟 𝑤𝑖𝑡ℎ 𝑉𝜋 = 4 𝑉
Number of samples = 3200; Number of iterations = 20;

EVM without predistortion: -26 dB

EVM with predistortion: -30 dB
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