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FDX DOCSIS – Continuing Innovation

E c h o  C a n c e l l a t i o n  Te c h n i q u e s  f o r  S u p p o r t i n g  F D X  D O C S I S
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• Allows DS and US to use the same 
RF spectrum at the same time,
doubling spectral efficiency.

• 10x more US capacity; 10 Gbps x 5 
Gbps throughput design target.

• Works best with fiber deep (N+0) 
with remote PHY node; FDX and 
RPD are a match-made-in-heaven.

• Currently FDX is in specification; 
base design was contributed by 
Cisco.
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FDX DOCSIS – The Challenges

E c h o  C a n c e l l a t i o n  Te c h n i q u e s  f o r  S u p p o r t i n g  F D X  D O C S I S

Both co-channel and adjacent 
channel interference 

Large transmitted signal 
coupled/reflected back to receiver 
– co-channel interference 

Interference at RPD node Interference at CM and among CMs



© 2017 SCTE•ISBE and NCTA. All rights reserved.   |   scte.org • isbe.org 5

Interference Suppression/Avoidance

E c h o  C a n c e l l a t i o n  Te c h n i q u e s  f o r  S u p p o r t i n g  F D X  D O C S I S

Self-interference suppressed 
through echo cancellation (EC)

Interference among CMs avoided 
through intelligent scheduling
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E c h o  C a n c e l l a t i o n  Te c h n i q u e s  f o r  S u p p o r t i n g  F D X  D O C S I S

Interference at node comes 
from multiple sources with 
various levels

Self-Interference at Node
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Self-Interferences at CM

E c h o  C a n c e l l a t i o n  Te c h n i q u e s  f o r  S u p p o r t i n g  F D X  D O C S I S

ACI: Adjacent channel
interference

ALI: Adjacent leakage 
interference 

Self-interference at 
CM comes from 
adjacent channels
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EC Performance Target - Node

E c h o  C a n c e l l a t i o n  Te c h n i q u e s  f o r  S u p p o r t i n g  F D X  D O C S I S

• Interference could be 15 
dB higher than desired US 
signal in power

• 32 dB achievable SNR 
without analog EC

• 47 dB achievable SNR 
with analog EC (15 dB 
gain of analog EC)
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EC Performance Target - CM

E c h o  C a n c e l l a t i o n  Te c h n i q u e s  f o r  S u p p o r t i n g  F D X  D O C S I S

• 25 dB cancellation 
required for both ALI 
and ACI in order to 
support DS 4096-QAM.



© 2017 SCTE•ISBE and NCTA. All rights reserved.   |   scte.org • isbe.org 10

EC Lab Prototype System

E c h o  C a n c e l l a t i o n  Te c h n i q u e s  f o r  S u p p o r t i n g  F D X  D O C S I S

TCP = 73.8 dBmV
>37 dB post EC MER achieved
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Live FDX DOCSIS PoC System Demo

E c h o  C a n c e l l a t i o n  Te c h n i q u e s  f o r  S u p p o r t i n g  F D X  D O C S I S

Cisco GS7000 node
RPD w/ Intel FPGA
Cisco EC IP  

Average length plant 
model, 6 taps Intel – CM

CTAO – TF
FDX APP FDX - MAC FDX RPHY HFC PLANT FDX CM

CABU
High-
Split

Low-
Split

Cisco UCS Cisco cBR-8 Intel Puma 7 SoCs
FDX emulation 

Series 6 cable, L1=L2=80 ft, tap 
type: 4 ports, Cisco taps (Surge 
Gap taps, no equalizer)



© 2017 SCTE•ISBE and NCTA. All rights reserved.   |   scte.org • isbe.org 12

Live FDX DOCSIS PoC System Demo

E c h o  C a n c e l l a t i o n  Te c h n i q u e s  f o r  S u p p o r t i n g  F D X  D O C S I S

CMs are separated into different 
IGs based on RF isolation 

One FDX channel (108 MHz to 204 MHz) 
used as DS or US channel for different TGs 
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Live FDX DOCSIS PoC System Demo

E c h o  C a n c e l l a t i o n  Te c h n i q u e s  f o r  S u p p o r t i n g  F D X  D O C S I S

Post-EC MER = ~37 dB. DS throughput = ~940 Mbps, US throughput = ~620 Mbps
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