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C M  t o  C M  C o - C h a n ne l  I n t e r fe r en ce  ( C C I )  I s s u e  i n  F D X  C a b l e  P l a n t

US Signal from a transmitting CM becomes interference to neighboring CMs

Noisy Neighbors
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C M - to - CM  C C I  M i t i ga t i on  S o l u t i on  :  I n t e r fe r en ce  G r o u p s

IG = Interference Group. Group of CMs that interfere with each other.
Sounding is used to measure all CM to CM interference and to sort CMs in IGs.
TG = Transmission Group. Group of IGs grouped together for scheduling
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I n t e r f e r e nce  M ea sur em en t  Te c h n i q ue  - S o u n d i n g

Sounding is used to pair CMs in terms 
of interference relationships.

During sounding, a CM transmits a test 
signal and other CMs listen and 
measure RxMERs.

Sounding can be done at multiple 
locations across the FDX frequency 
band.
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S p e c t r u m  R e s o u r ce  R e q u i r ed  f o r  S o u n d i ng

OUDP sounding: 
• CM pairing: D3.1/FDX CM Tx, FDX CM Rx
• Wide in spectrum, short in time
• Sounding subcarrier percentage: 100%
• Traffic is interrupted

CW sounding: 
• CM pairing: FDX Tx, D3.1/ FDX CM Rx
• Narrow in spectrum, long in time
• Sounding subcarrier percentage: adjustable
• Traffic is not interrupted



© 2017 SCTE•ISBE and NCTA. All rights reserved.   |   scte.org • isbe.org 7

Ti m e  t o  S o u n d  – t h e  C W  S o u n d i ng  M e tho d

The less number of test windows and shorter test duration, the faster to sound

𝑇𝑇𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠_𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 = 𝑇𝑇𝑝𝑝𝑝𝑝𝑐𝑐𝑝𝑝𝑝𝑝𝑝𝑝𝑐𝑐 + 𝑁𝑁 ∗ 𝑇𝑇𝑡𝑡𝑐𝑐𝑠𝑠𝑡𝑡_𝑤𝑤𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑤𝑤 + 𝑇𝑇𝑝𝑝𝑐𝑐𝑠𝑠𝑠𝑠𝑟𝑟𝑐𝑐
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S o u n d i ng  S p e c t r u m  O ve r h e ad  v. s .  T i m e  t o  S o u n d
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- 60 CMs
- 4k subcarriers every 50KHz
- 800ms per test

Sounding subcarrier percentage

No time 
advantage if >255 

CWs/CM @5%

< 6min: sound all 
subcarriers 
@20%, 255 

CWs/CM
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S o u n d i ng  O p t i m i z a t i on  C h a l l eng es

Time and spectrum constraints 
results in conflicted design 
considerations:
- Tx-RX CM pairing permutations
- Testing granularity in frequency 
- Measurement uncertainties

Sounding optimization objectives:
• Quick to detect
• Minimum traffic impact
• Sufficient resolution
• Adaptive to change
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T x - t o -R x  C M  P a i r i n g  O p t i o ns  – F u l l  M e sh  vs .  P a r t i a l  S o u n d i ng

Full Mesh Sounding Partial Sounding

Proactive but high cost Opportunistic but low cost

v.s.
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Te s t  O p p o r t un i ty P a r t i t i o n  O p t i o ns  – S e q u e nt i a l  vs .  P a r a l l e l  

All test opportunities allocated 
to one CM at a time
• Longer duration
• finer resolution

Test opportunities allocated to a group of CMs to 
test in parallel
- Shorter duration
- Lesser resolution

v.s.
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F u l l  S a m p l i n g  v. s .  S u b s a m pl i n g  Wi t h  I n t e r p o l a t i on s

Subsampling with 
Interpolations at given 
error margins

Approaching full sampling 
with cumulative samples
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I t e r a t i ve  I G  D i s c o ve r y f o r  O p t i m i z a t i on

Iteration Cycle: measurement – decision – monitoring – analytics
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1. The operational requirements for IG Discovery results in conflicting design 
considerations, in terms of spectrum budgeting, time to sound and the IG accuracies 

2. Optimization techniques exist by trading off performance impacting elements:
• Tx-to-Rx CM pairing 
• Frequency resolution
• Interference detection error margins

3. IG discovery needs to be iterative to reach to the optimum performance and to adapt 
to changes in the CM-to-CM interference environment

C o n c l u s i on s
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