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Ag e n d a

• Top  Se ve n  Ste p s to  Ad d re ss Ca p a c ity Con ce rn s

• CMTS Su g g e st ion s

• La se r Clip p in g  Th e ory

• Ad d in g  More  Ca p a c ity

• Goin g  Forw a rd  & P la n n in g  fo r Ne xt  In e vita b le  Eve n t

• Note : Over 1 year of traffic growth in less than 1 month!
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First  Fou r Ste p s to  Ad d re ss Ca p a c ity Con ce rn s

Top  Se ve n  Ste p s to  Ad d re ss Ca p a c ity Con ce rn s

1. Se rvice  Grou p  (SG) = 1 Fib e r 
Nod e  (FN)

2. Ve rify No Un corr FEC a n d  
“Cle a n ” P la n t

3. Ru n  Hig h e st  US a n d  DS 
Mod u la t ion  a n d  Ch  Wid th s

4. Elim in a te  Ove rh e a d
- Elim in a te  som e  p rim a ry DSs
- Le ss US ch s p e r MAC d om a in  (m ore  MAC d om a in s)
- Re m ove  “sta le ” se rvice  flow s

- US Se g m e n ta t ion
- Ph ysica l Nod e  Sp lit s (m xn  RPD)

- Fix ca u se s o f p ost -FEC e rro rs first , th e y = p a cke t  loss
- Note : OK to ignore D3.1 correctable codeword errors

- Utilize D3.1 as much as possible
- More spectrum allocation –maybe “steal” from video
- Utilize/exploit “Powerboost tm ”; DS and US
- Good time to evaluate VoIP modulation!

- Ack suppression
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Top  Se ve n  Ste p s to  Ad d re ss Ca p a c ity Con ce rn s

• Ca n  e xp lo it  Pow e rb oost tm a n d  p e a k-ra te  TLV to  sa t isfy sp e e d  te st  w ith ou t  ove r-
p rovision in g  th e  typ ica l 10 % (som e  syste m s cou ld  b e  a t  20 %!)

• CM file  w ith  510  Mb p s m a x ra te , 6 0 0  Mb p s p e a k ra te , a n d  70  MB DS m a x b u rst
Ap p roxim a te ly 6  se c  Pow e rb oost  a ch ie ve d

DOCSIS 3.0 /3.1 DS Ca p a c ity

Exa m p le  o f 50 0 x50  Mb p s Offe rin g
• Typ ica lly se t  fo r 550 x55 Mb p s
• Pow e rb oost  cou ld  a llow : 
50 0 x50  m a x ra te
550 x6 0  p e a k ra te
50 x10  MB DS/US m a x b u rst

• Provid e s ~ 8  se c  Pow e rb oost
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La st  Th re e  Ste p s to  Ad d re ss Ca p a c ity Con ce rn s

Top  Se ve n  Ste p s to  Ad d re ss Ca p a c ity Con ce rn s

5 . Con t ro l Ab u se rs a n d  
DoS At ta cks

6 . Op t im ize  CMTS Effic ie n cy
& Provid e  Tra ffic  Prio rity

- Loa d  b a la n c in g
- D3.1 g ra ce fu l p ro file  m a n a g e m e n t
- US & DS re silie n cy/p a rt ia l m od e  

7. Im p le m e n t /Exp a n d  
Ca ch e  Se rve rs

- Clon in g  – DMIC, BPI+, “Hot list”
- Ove r-Use /Ab u se  - De e p  Pa cke t  In sp e c t ion  (DPI) & 

Su b sc rib e r Tra ffic  Ma n ag e m e n t  (STM)
- Arp  At ta cks, IGMP Jo in s? - Filte rs/Acce ss Lists (ACLs), SBRL
- Exp irin g  Ce rts - Allow /De n y Lists

- Work w ith  con te n t  p rovid e rs to  
st ra te g ica lly p la ce  con te n t  sto ra g e
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OSI La ye r 1 – Ph ysica l La ye r

Top  Se ve n  Ste p s to  Ad d re ss Ca p a c ity Con ce rn s

Sp lit  Nod e

• BDR/EDR m a ke s th is e a sie r
• Ma y n e e d  to  d ou b le  m a c  d om a in s fo r 1:2 a rch ite c tu re s

Se g m e n t  US

Ad d  More  DOCSIS Ch a n n e ls

• In c re a se  DS OFDM ch  w id th  & im p le m e n t  h ig h e r m od u la t ion
• Ac t iva te  D3.1 US OFDMA

Ad d /In c re a se  D3.1

• Dig ita l fib e r lin ks im p rove  US & DS RxMER
• No la se r c lip p in g !

Dist rib u te d  Acce ss 
Arch ite c tu re s (DAA) 
Com p le m e n t  D3.1

Th a n ks, Ca p ta in  Ob viou s

Th a n ks, Ca p ta in  Se m i-Ob viou s
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CMTS Glob a l Con fig  & Ge n e ra l Su g g e st ion s

CMTS Su g g e st ion s

Th ro t t le

CM Ra n g in g
•[no] cable throttle-
modem init-rate 32 
holdoff-time 45 flush-
rate 300

•cab up rate-limit-
bwreq exempted-
priority <priority>

•Sh cab throttle-modem

Prio rit ize

Pre -Re g ist ra t ion  
Tra ffic

•(config)#cable qos 
pre-registration us-
priority [0-7]

• Note : Setting all BE 
flows > priority 0 can 
lead to issues

• D3.1 CMs may have 
AQM

Utilize

nRTPS for Call 
Signaling

• Non -contention 
request guarantees call 
signaling during high 
congestion
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CMTS Su g g e st ion s (con t )

CMTS Su g g e st ion s

“Sta le ” Se rvice  Flow s
- cab service flow activity-timeout 300
- Ad d  to  CMTS g lob a l con fig  so  flow s w ith  n o  

a c t ivity > 30 0  se con d s a re  to rn  d ow n  if 
CM/e MTA d oe s n o t  d o  it  a u tom a t ica lly

DOCSIS 3.0  Voice  
Tra ffic  Ste e rin g

Ma n a g e  Se rvice  Tie rs

- cab docsis30-voice downstream req-attr-mask 0 forb-
attr-mask 80000000

- By d e fa u lt  D3.0  DS VoIP  is b on d e d  & m a y ca u se  DS la te n cy o r jit t e r
- Note : Some CPE exhibit low speed test if VoIP flow also present
- Note : US voice traffic is never bonded (nor are other scheduled flows)

- When adding faster service tiers be sure to delete old slower 
ones that are obsolete!

- Warning : Slow to fast ratio cannot be more than 1:1000.  If it is, 
the slower rate could constrain the faster rate!
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Ca b le  In te rfa ce  Con fig  Su g g e st ion s

CMTS Su g g e st ion s

• VoIP Ca lls to  Sta y On lin e  if CM En te rs US Pa rt ia l Mod e
cab upstream resiliency sf-move UGS (NRTPS & RTPS)Allow

• Fa ir Sh a rin g  o f US Tra ffic  Be tw e e n  D3.1 & 3.0  CMs
cable upstream qos fairnessAllow

• US Pa rt ia l Mod e  Ba se d  on  Da ta  Bu rst  MER Re a d in g s
cab up resil data-burst snr 24 ufec 1 cfec 0 hys 4Act iva te

• CM In se rt ion  In te rva l & CM Ra n g in g  Op p ortu n it ie s
cab insertion-interval auto 120 1000 or (60 480)Ad ju st

• US Collision s w / Ra n g e  & Da ta  Ba ck-off Ch a n g e s
cab up x range-backoff 3 6
cab up x data-backoff 3 5 (lookin g  a t  4 6)

Minimize
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Hig h  US Ut iliza t ion , Typ e s o f Ap p lica t ion s & La se r Clip p in g

La se r Clip p in g  Th e ory

More  US u t iliza t ion  (Rin g  d oorb e ll, g a m in g , b a d  CMs…) cou p le d  w ith  a p p lica t ion s n o t  u sin g  
UGS; Von a g e , Skyp e , Zoom , We b e x, WIFI ca llin g … w ill in c re a se  p rob a b ility o f Re q  co llision s

Cu stom e rs w ith  a u d io -on ly w ill h a ve  m ore  
Con te n t ion  Re q u e sts vs P ig g yb a ck Re q u e sts

Vid e o  ca lls w ou ld  in c re a se  US th rou g h p u t  
re q u ire m e n ts a n d  p ig g yb a ckin g  w ou ld  
p rob a b ly occu r m ore  o fte n

DS OTT vid e o  a n d  it s TCP a cks th a t  m u st  b e  se n t  on  US cou ld  b e  e xa ce rb a t in g  th e  issu e

Th e se  co llision s cou ld  le a d  to  la se r c lip p in g  a n d  d rop p e d  p a cke ts

Note : Laser clipping would not occur on digital fiber links in distributed access architectures 
(DAA) like remote -PHY
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• CM on  low  va lu e  ta p  w ill n orm a lly on ly n e e d  to  t ra n sm it  m a yb e  35  d Bm V 
a n d  if it  ra n g e s it  cou ld  g o  a s h ig h  a s 57 d Bm V
 HE te st  CMs n o to riou s fo r th is if p rop e r a t te n u a t ion  n o t  a d d e d

• Utilize  con d it ion e d  ta p s w / b u ilt -in  EQs to  h e lp  a lle via te  th is sin ce  CMs a ll 
Tx b e tw e e n  40 -50  d Bm V a n d  w ill n o t  h a ve  la rg e  ra n g e  to  ra m p  u p

• Work-a rou n d  to  la se r c lip p in g
 In sta ll RPD 😊😊 – Dig ita l op t ica l lin k h a s n o  la se r c lip p in g
 De cre a se  le ve ls in to  la se r b y 3-6  d B w ith  e xp e c te d  low e r MER!
 CMTS con fig  ch a n g e  (-3 to  -6  d Bm V vs d e fa u lt  o f 0 )
 Pa d  m ove m e n t  from  HE to  n od e
 Com p rom ise  w ith  Pa d  a n d  CMTS ch a n g e
 3 d B p a d  m ove m e n t  from  HE to  n od e  & -3 d Bm V on  CMTS

CM Ra n g in g  Ca u sin g  Pow e r Sp ike s

La se r Clip p in g  Th e ory
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On e  Cu stom e r’s P la n

Ad d in g  More  Ca p a c ity

Ad d  Ext ra  3.2 MHz, 6 4-QAM Ch

Sp lit  MAC Dom a in s - Cu m b e rsom e  d u e  to  ou tsid e  
p la n t /n od e  & h u b  ca b lin g

Con ve rt  1 o r 2 ATDMA to  OFDMA - Cou ld  b e  issu e  w ith  la ck o f D3.1 CPE

Im p le m e n t  Su b scrib e r Tra ffic  
Ma n a g e m e n t  (STM)

- Ca n  t ra ck “h e a vy” u se rs
- Po te n t ia lly lim it  sp e e d  fo r e ve ryon e  

a u tom a t ica lly d u rin g  ce rta in  t im e s

- Ad d s ~13 Mb p s



© 2020 SCTE•ISBE, CableLabs & NCTA. All rights reserved.   |   scte.org • isbe.org 14

Ad d in g  D3.1 OFDMA US

Ad d in g  More  Ca p a c ity

Te ste d  3 SC-QAM US ca rrie rs w ith  14 MHz OFDMA

Pla ce d  OFDMA a s h ig h  a s p ossib le  in  low -sp lit

Te ste d  la rg e r ca rrie r w ith  
e xc lu sion  for SC-QAMs

- De c id e d  th a t  14 MHz of con t in u ou s sp e c t ru m  w a s b e st  
d u e  to  ove rh e a d  o f 2 ch s a n d  ove ra ll p e rfo rm a n ce
- Also  te ste d  w ith  8 -10  a c t ive s d e e p
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An o th e r Cu stom e r’s Goa ls & P la n s

Ad d in g  More  Ca p a c ity

Pe rfo rm  a s fe w  n od e  sp lit s a s 
p ossib le

• Note : OK to ignore correctable codeword errors
Deployed 96 MHz D3.1 DS 

OFDM and will add another 
96 MHz in congested nodes

• With exclusion band for DSGAdded OFDMA at bottom 
end of US spectrum

• Advise extreme caution with analog!Considering 204 MHz split 
with analog or DAA

Considering DMIC to reduce 
theft of service
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• US Ma x Tx d rop s b y 3 d B on ce  you  e xce e d  4 US ch s in  TCS
 Note :  Max Tx is based on modulation of first ch ranged

• Assuming large amount of 8 -ch US capable CMs, suggest 5 -ch US BG and just 1, 4 -
ch BG with 4 best US freqs (chs)

• Things to Keep in Mind
 More USs in mac domain creates more DS map overhead
 ~.4 Mbps per US; moving to every 4 th DS as Primary helps

• Note : D3.1 TaFDM not advised because of inefficiencies
• CM US Frequency Limit
 Abandon SC -QAMs above expected freq cutoff & allocate for D3.1 OFDMA
 Still potential issue for D3.1 CMs in house with external bad devices
 Setting initial ranging (IR) for D3.1 OFDMA much higher than expected freq 

cutoff may help it not range and relegate it to D3.0 lower US BG
 Not guaranteed since IR is BPSK!

 Solution : US partial mode based on uncorr FEC

Adding 5 th US Channel

Adding More Capacity
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• Im p le m e n t  su b sc rib e r-b a se d  su b sc rip t ion  m od e l
 For q u ick a c t iva t ion  of m ore  ch a n n e ls/ca p a c ity

• Ha ve  se g m e n ta b le  n od e s
 Fu tu re  se g m e n ta t ion  fo r q u ick a c t iva t ion

 Im p le m e n t  DAA
• Be t te r p e rform a n ce  a n d  com p le m e n ta ry to  D3.1

• Wh e n  a va ila b le , im p le m e n t  D4.0  LLD fe a tu re s
 PGS
 Cisco  DPS fe a tu re  –cab upstream dps
 He lp s US la te n cy in  lon g  CIN d e la y DAA, low e rs la te n cy for DS TCP
 Note : Intel/TI Puma 5 CMs don’t seem to benefit

Planning for Next Inevitable Event

Going Forward & Planning for Next Inevitable Event
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• If you  b u ild  it , th e y w ill u se  it
 Big g e r “p ip e s” a re  a lw a ys b e t te r

• Alw a ys sta rt  w ith  La ye r 1 fo r 
t rou b le sh oo t in g
 Elim in a te  a s m a n y va ria b le s a s p ossib le  

– WiFi, VPN, sp e e d  te st  site

• Ta ke  a d va n ta g e  o f a ll CMTS fe a tu re s to  
p rovid e  m ost  e ffic ie n t  se rvice  to  you r 
cu stom e rs w ith  se lf-h e a lin g  ca p a b ilit ie s
 Don ’t  “cu t  o ff you  n ose  to  sp ite  you r 

fa ce ” - “I d on ’t  w a n t  to  m a ke  it  too  g ood  
o r m y te ch s w on ’t  fix a n yth in g ”!
 Mon ito r m ore  a n d  e d u ca te  e ve ryon e

Top  Closin g  Po in ts

Goin g  Forw a rd  & Pla n n in g  fo r Ne xt  In e vita b le  Eve n t

• Be  p roa c t ive  vs re a c t ive
 Use  a ll a va ila b le  too ls like  PNM, FBC, 

CMTS & CM in fo , IPDR/SNMP, Fla p list , 

• Bu ild  in  h e a d room  & con t in g e n cy p la n s

• Good  t im e  to  e d u ca te  cu stom e rs on  
a d va n ta g e  o f u sin g  e MTA for a u d io  
p ort ion  o f th e ir ca lls & n o ise  su p p re ssion !

• “Hop e  for th e  b e st , b u t  p la n  fo r th e  
w orst”



John J. Downey
Sr. CMTS Technical Leader
Cisco Systems
jdowney@cisco.com

Thank You!
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