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• Ba ckg rou n d

• Be n e fit s

• Sp a ce  a n d  Pow e r Sa vin g s

• Pow e r o f Dig ita l & IP
• RF Com b in e r & Nod e  Sp lit t in g  Con u n d ru m  Solve d
• Ad va n ce d  D3.1 Profile s & FDX Ach ie ve d  for Hig h e r Sp e e d s
• Se rvice  Ac t iva t ion , SDN, Orch e st ra t ion , Virtu a l Fu n c t ion a lity

• “Re a l-Life ” Te st in g  & Re su lt s

• Con c lu sion  & Su m m a ry

Ag e n d a
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D3.1 DS u p p e r b a n d e d g e  o f 1.218  GHz

DS low e r b a n d e d g e  d ic ta te d  b y d ip le x filte r; 54, 10 8 , 258

US u p p e r e d g e  o f 42, 6 5 , 8 5 , &/or 20 4 MHz

D4.0  FDX w ith  10 8 -6 8 4 US/DS OFDMA/OFDM ove rla p

D4.0  FDD (ESD) w ith  1.8  GHz DS b a n d e d g e

D4.0  US e xte n d s a s h ig h  a s 6 8 4 MHz w ith  8 34 MHz DS sta rt

Re m ote  Ph y De vice  (RPD) – Nod e  Mod u le  o r Sh e lf

Ba ckg rou n d  - MHAV2
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Me a n t  to  g e n e ra te  m u lt ip le  sim u lta n e ou s DS sig n a ls
• CW ca rrie rs fo r le a ka g e  te st  sig n a ls, AGC p ilo ts, a n d  a lig n m e n t  ton e s

• Fou r le a ka g e  e q u ip m e n t  ve n d ors’ p rop rie ta ry te st  sig n a ls
• Tw o sim u lta n e ou sly (e .g ., 138  MHz & 6 12 MHz)

• Ab ility fo r p la ce m e n t  on  visu a l ca rrie r fre q  & le ve ls ~6  d B > SC-QAMs
• DOCSIS SC-QAMs (1.1, 2.0 , 3.0 ) & D3.1 OFDM (m u lt ip le  19 2 MHz b locks)
• MPEG vid e o ; DVB a s w e ll
• Ou t-of-b a n d  (OOB) sig n a lin g  fo r le g a cy STB; 55-1 = Motoro la ; 55-2 = SA/Cisco

Fu ll US su p p ort
• 8  SC-QAMs (ATDMA/TDMA)
• 2 OFDMA 9 6  MHz b locks

Re m ote  Ph y De vice  Sig n a ls

Ba ckg rou n d
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De p loym e n t  Sce n a rios

Ba ckg rou n d

10 GE link
(DWDM - 40 wavelengths)

Ethernet
Switch

10GE

R- PHY NodeDistributed 
Access

cBR-Core + R-PHY Node

1550 nm DWDM
(16 wave le ngths)

Prisma II
Analog optics

RF

HFC NodeI-CCAP
cBR-8 + HFC Node

Hub 3

Hub 1Ethe rne t
Switch HFC Node

Prisma II
Analog optics

R- PHY She lf
RF

10/100GE DWDM

Small Hub 
Consolidation

cBR-Core + R-PHY Shelf

* Also port/SG expansion in HE
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Be t te r MER
• D3.1 h ig h e r m od u la t ion  sch e m e s p ossib le
No la se r c lip p in g
• US of 20 4 MHz a n d  g re a te r - p rob a b ly a  re q u ire m e n t
Mu ch  lon g e r d ista n ce
• He lp s con so lid a te  re a l e sta te  (h u b s)
More  op t ica l w a ve le n g th s p ossib le
• 40  vs 16  (cost /w a ve le n g th  m ile )
Note : Assumes analog video retired or some type of overlay & US RF 
testing and spectrum analyzer now required at RPD

Digital Optics Benefits

Benefits
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En a b le s h u b  site  con so lid a t ion

Low e r p ow e r p e r SG in  Hu b

En a b le s Eth e rn e t  to  th e  n od e

Low e r op t ic s costs (10 G)

En a b le s sh a rin g  com m e rc ia l 
a n d  re sid e n t ia l p la n ts

En a b le s HFC fib e r to  b e com e  a  
fu ll- se rvice  IP  n e tw ork

R-PHY Op e ra t ion a l Be n e fit s

Be n e fit s

More  SG p e r w a ve le n g th

Low e r p la n t  m a in te n a n ce  costs

Sim p le r fib e r d e sig n  ru le s

Re p la ce s RF com b in in g  w ith  
sw itch in g

Note : N+0 not required
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RF com b in in g  g oe s a w a y, b u t  op t ica l sp lit t in g /com b in in g  
h a p p e n s
• Sw itch e s, rou te rs, t im in g  se rve rs

Tw o, 13 RU ch a ssis ca n  b e  co lla p se d  in to  1 ch a ssis
• Le ss CMTSs = le ss:

• Pow e r
• HVAC
• Ra ck sp a ce

Sp a ce  Sa vin g s

Sp a ce  a n d  Pow e r Sa vin g s
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cBR-8#sh environment power
===============================
R0       FRU Power     709 W
2        FRU Power     390 W  <<< Re g u la r RF lin e ca rd  w ith  RF PIC
9        FRU Power     150 W  <<< RPHY sp e c ific  lin e ca rd
9/1      FRU Power      18 W  <<< DPIC w ith  8  SFP+ (SR)

-------------------------------
• Note : Even though PHY moved to node, node < 160 W

• Typical fully loaded chassis with 56 SGs drops from 5 kW to 4 kW

• If Video incorporated, much more power and rack savings!

Power Output Comparison

Space and Power Savings
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Nod e  sp lit s = m ore  SGs = m ore  con n e c t ion s = m ore  CMTSs 
• More  RF ca b lin g , ra ck sp a ce , p ow e rin g
Dig ita l op t ic s a llow  sp lit t in g /com b in in g  in  t im e  d om a in  w ith  fa ste r d ig ita l lin ks
• RF d oe s n o t  a llow  th a t

RF Sp lit t in g /Com b in in g  Con u n d ru m

Pow e r o f Dig ita l & IP

Analog Optics
Tx & Rx

cBR- 8 CMTS

RF Link

Digital Switch

cBR- 8 Core

Digital 
Link Switch Switch

RPHY-
Node

RF Link

Analog Optics
Tx & Rx

cBR- 8 CMTS

Analog Link

US & DS
HFC Node
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Top o log y Dia g ra m

“Re a l-Life ” Te st in g  & Re su lts

CM4

CM3

STB1

RPD1

DHCP
(CM)

TFTP

Coax

Switch1

CCAP-Core (cBR-8) DOCSIS, Video, OOB

Fiber

CM1

CM2

STB2

RPD2
Corporate

Cisco 
Network

RTP, NC

LWR, GA

DHCP
(RPD)

Switch2
7609

IPERF1
SLA#3

IPERF2

IXIA

IXIA

ASR903
1588

ASK9K
(Core 

Router)

D-PIC
Supervisor

~ 350 miles = 565 km
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Rou n d t rip  t im e  d e la y b e tw e e n  CMTS in  RTP & LWC RPD: 18  m s (a vg )

20 0 0  km  of fib e r = ~ 10  m s
• Ou r fib e r d e la y w a s on ly ~ 3 m s
• Rou te r & sw itch  d e la y cou ld  b e  ve ry h ig h  & u n p re d ic ta b le !

Lin u x b ox MTU p a cke t  se t  to  1434 b yte s, MTU a cross IT lin k se t  to  150 0
• If BPI+ e n a b le d , MTU on  Un ix b oxe s ch a n g e d  to  1428  in  o rd e r to  

a ccom m od a te  e xt ra  b yte s u se d  in  DOCSIS Exte n d e d  He a d e r

PTP sta b ility/re lia b ility o f u tm ost  im p orta n ce

D3.0  CM cou ld  re g iste r D2.0  m od e  (US a n d /or DS) w ith  con se q u e n ce s
• DPS m a y b e  w a rra n te d

DLM a ffe c ts MAP Ad va n ce

Su m m a ry a n d  Ob se rva t ion s

“Re a l-Life ” Te st in g  & Re su lts
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Corre c t  Fib e r a n d  SFPs
• Tx & Rx c riss-c ross
• Sin g e  m od e  vs m u lt i-m od e

• Ye llow , o ra n g e , b lu e
• Pow e r a n d  op t ica l a t te n u a tors

• 20 (SR), 40 (LR), & 8 0  km (ZR) op t ic s
• UPC vs APC

• Bla ck/re d  vs g re e n
• LC vs SC

DWDM - Prop e r ITU
• Ha rd -se t
• Ad ju sta b le  (m a n u a l o r a u tom a t ic )

Th e  Lit t le  Th in g s - Don ’t  Forg e t /Ne g le c t  La ye r 1

Con c lu sion  & Su m m a ry

Pa tch  Pa n e ls
• Fib e r (AOC) or cop p e r (tw in a x), 

b re a k ou t  fib e rs (QSFP)
• Re p la c in g  RF com b in in g /sp lit t in g  

w ith  rou t in g /sw itch in g

Re d u n d a n cy a n d  Da isy-Ch a in in g
• Eth e rn e t  rin g  t ra n sla te s to  2 

d iffe re n t  le n g th  re d u n d a n t  p a th s

CIN t ra ffic  cost /ove rh e a d
• No ove rsu b sc rip t ion
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It ’s sim p le  a n d  it  w orks
Min  com p on e n ts in  RPD yie ld s 
• Be st  cost
• Low e st  n od e  & p la n t  p ow e r
• Ma x SG d e n sity fo r g ive n  p ow e r b u d g e t
• Be st  a va ila b ility
Sa m e  con siste n t  a p p roa ch  fo r DOCSIS, 
Vid e o , & OOB
DAA n e e d e d  fo r 
• US e xp a n sion  to  20 4 MHz & b e yon d
• Virtu a liza t ion
• FDX

Re m ote  Ph y - Se p a ra t in g  Fa c ts from  Fic t ion

Con c lu sion  & Su m m a ry

MAC a n d  Sch e d u le r ca n  b e  sca le d  a s 
n e e d e d  sin ce  th e y a re  ce n t ra l
Mu ch  b e t te r visib ility o f n od e  w ith  RPD vs 
o ld  t ra n sp on d e r te ch n o log y/n o th in g
DOCSIS & Vid e o  t ra ffic  e n c ryp te d  on  fib e r
Ce n tra lize d  so ftw a re
Se cu rity; CMTS SW ke p t  in  se cu re  loca t ion
In te rop e ra b ility
• Su p p orte d  b y m u lt ip le  silicon  ve n d ors
• Op e n RPD Foru m



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

Thank You!
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