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Remote PHY (R- PHY) Evolution

BRKSPG- 2505

GS7000
Node

cBR- 8 w/o R - PHY
(CCAP)

D3.0 D3.1

D3.0

D3.0

D3.1

D3.1

D3.1

D3.0

D3.1 D3.0

D3.1D3.0

Coax

Prisma II
Analog 
Optics Linear Fiber

...

...
Coax

...

...

... ...

... ...

...

Å With HA limited to 56 SGs 
due to limit of 56 DS ports 
and 112 US ports

Å Linear fiber limits 
achievable MER 
(max 35 - 38 dB)

Å Linear fiber distance limited 
and supports fewer usable 
wavelengths

Å DOCSIS 3.1 
modems may be 
unable to use higher 
order modulations
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Remote PHY (R- PHY) Evolution

BRKSPG- 2505

GS7000
RPDs

cBR- 8 w/ R - PHY
(CCAP core)

D3.0 D3.1

D3.0

D3.0

D3.1

D3.1

D3.1

D3.0

D3.1 D3.0

D3.1D3.0

Coax

...

...

Å cBR- 8 RF PICs replaced 
with digital optics PICs 

Å No longer port 
constrained 

Å Space & power savings

Digital 
Fiber

Layer 2 or Layer 3
Converged Interconnect 

Network (CIN) 

Å Digital fiber enables 
higher MER

Å Supports 3 - 5x more 
wavelengths

Å Links could be over 
a L2 or L3 CIN

Å DOCSIS 3.1 
modems now 
able to use 
higher order 
modulations 

Å RPD ðRemote 
PHY Device

Å R- PHY module 
added to 
GS7000 nodes

1588 Timing
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Remote PHY (R- PHY) Evolution

BRKSPG- 2505

Node

cBR- 8 w/ R - PHY
(CCAP core)

D3.0 D3.1

D3.0

D3.0

D3.1

D3.1

D3.1

D3.0

D3.1 D3.0

D3.1D3.0

CoaxLinear Fiber

...

...

... ...

...

Digital
Fiber

Layer 2 or 
Layer 3

CIN 

R- PHY Shelves

...

Å Digital optics PICs used 
to enable 2x ð4x SG 
scaling

Å R- PHY Shelf enables cBR- 8 port capacity increase while 
keeping existing outside plant equipment

Å Could be used in smaller sites for hub consolidation or co -
located with cBR - 8 to augment capacity

1588 Timing

Prisma II
Optics
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RPD Initialization

BRKSPG- 2505

RPD CIN DHCP ToD

802.1x A uthentication (Optional)

init(auth)Mutual Authentication (Optional)

init(gcp)GCP Session to Principal Core

init(l2tp)DEPI & UEPI Establishment

onlineOperational with Principal Core

PTP

Address Assignment (DHCP)
DHCP helper could be CCAP core

CCAP 
core

Time of Day (ToD)

Initial Steps 
unseen by 

cBR- 8

!init(clock)PTP Timing Synchronization
Status sent to cBR - 8 

via GCP

Auxiliary Core (Optional) online
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Initial RPD Provisioning Steps ðDHCP & ToD

BRKSPG- 2505

ÅEach RPD can provision via either IPv4 or IPv6 

ÅDuring DHCP initialization the RPD learns about CCAP core(s) via a new DHCP 
option òccap-coresó (43.61 for IPv4, 17.61 for IPv6) which needs to be 
configured in the provisioning server (CPNR IPv4 screen shot example below) 

ÅTime of Day (ToD ðRFC 868) establishment occurs after DHCP; used for 
logging timestamps & certificate validation

DPIC 10GE 
IP(s)
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Generic Control Plane (GCP)

BRKSPG- 2505

ÅImitates major functionality existing over a 
HW bus between CPU and peripheral chip 
(e.g. read/write registers, power up/down)

ÅGCP Messages: 
Notify, GCP Device Management (GDM - REQ/RSP), 
Exchange Data Structure (EDS - REQ/RSP)

ÅApplication of GCP ðR- PHY Control Protocol (RCP)

ÅRCP Messages: 
Notification (NTF), Identification and Resource 
Advertising (IRA), and RCP Object Exchange (REX)

ÅRCP REX messages consist of a series of TLVs which 
can leverage existing specs (e.g. DOCSIS MULPI)

Slave

TCP Session (8190) 

Master 

EDS- REQ (IRA)

EDS- RSP (IRA)

Notify (NTF)

GDM- REQ/RSP 
(Keep- Alive)

EDS- REQ (REX)

EDS- RSP (REX)
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Timing in R- PHY (IEEE 1588 & PTP)
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ÅIEEE 1588 - Standard for a Precision Clock Synchronization 
Protocol for Networked Measurement and Control Systems

ÅPrecision Time Protocol (PTP) is the implementation of 1588

Master clock ð
root of PTP tree; 
an ordinary clock

Boundary clock ð
multiple interfaces;
syncs with master 

supports sync of clients Slave clock ð
ordinary 

clock that 
relies on a 

master clock 
for sync

Transparent clock ð
correct delay; doesnõt 

terminate or originate PTP
11
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cBR- 8 & RPD as PTP Slaves  
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PTP SlavePTP Slave PTP Master

Combination of BC, TC and passive network 
devices for interconnection to Master

SYNC (t1)

DELAY REQ 

t1

t4

t2

t3

DELAY RSP (t4)

SYNC (t1õ)
t1õ

t2õ
é..

Computes 
offset

SIGNALING

SYNC (t1)

DELAY REQ 

t1

t4

t2

t3

DELAY RSP (t4)

SYNC (t1õ)
t1õ

t2õé..

Computes 
offset

RPD learns about 
PTP master from 
cBR- 8 (R- DTI)

SIGNALING
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Downstream External PHY Interface (DEPI)
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DS MAC DS PHY
CM

é éMPEG Packet 
Transport (MPT) 

Pseudowire

Can be used for 
DOCSIS SC-
QAM, Video & 
Out- Of- Band 

(OOB) channels

Control Channel (series of AVPs)

é éMulti- Channel 
MPT (MCM) 
Pseudowire

Up to 10 MPEG packets/L2TP packet

Can be used by 
for DOCSIS SC-

QAM & Video 
channels 

Packet Streaming 
Protocol (PSP) 

Pseudowire

A B CB D A B
Can be used by 

DOCSIS SC- QAM 
channels; used 

for OFDM, OFDM 
PLC, and UEPISegments of the same DOCSIS frame
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Upstream External PHY Interface (UEPI)
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US PHY
CM

US MAC

CM

CM

UEPI  PSP 
PWs:

MAP (M)
RNG- REQ (R)

DATA (D)
Unique per 
US channel

UEPI PSP PWs:
BW- REQ (B)

Spec Mgmt (S)
Can be 
grouped

OFDMA also 
uses a Probe 

PW and a 
PNM PW 
instead of 
Spectrum 

Management 

S S S

Contains data from 
RPDõs Spectrum 

Management function  

M(G1, G2) MAP (CM CM) (CM CM CM) M(G1, G2, G3)M(G1, G2)

Data DataDataDH T DH TDH T

RNG- REQ RNG- REQ RNG- REQ RH TRH TRH T

B(R) REQ REQREQREQ REQB(R1, R2, R3)B(R) B(R) B(R)

OOB also use 
UEPI PWs
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ASR 903
(PTP clocks)

Remote PHY Architecture Components

NCS 5502 - SE

D9485
(Video OOB Core)

cBR- 8

NCS 5501 - SE

NCS 5501 - SE

GS7k 
w/RPD

(Smart PHY 120)

GS7k 
Analog

Smart PHY

GS7k 
Analog

Coax & Linear 
Optics10GE

10GE

10GE

100GE

CPCP, CPNR
(DHCP/ToD)

BPA

GS7k 
w/RPD 

(Smart PHY 120)

DWDM

...

...
NCS 5502 - SE

NCS 5504

NCS 5504

Compact Shelf 
(Smart PHY 300/600)

GS7k 
Analog

...

iNode Mgr

IPAM, Asset Mgt, 
Ticketing, NMS, 

etc.

... HA Shelf
(Smart PHY 7200)
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cBR- 8 Remote PHY PIC (Digital PIC) 

17BRKSPG- 2505

ÁDPIC can work with an integrated 
CCAP Line Card 
(CBR- CCAP- LC- 40G) or
R- PHY CCAP LC w/o PHY modules 
(CBR- CCAP- LC- 40G- R)

ÁDPICs used with active & standby 
CCAP LCs (no special Protect DPIC)

DPIC
CBR- DPIC- 8x10G
8x10G SFP+

PHY Modules  
on Line Card 
no longer 
used

CBR- CCAP- LC- 40G

Air Baffle in 
place of PHY 
modules to 
maintain airflow

CBR- CCAP- LC- 40G- R
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Second Generation Cable Line Card

Å2nd Gen R- PHY LC now available  (PID - CBR- CCAP- LC- G2- R)
(faster CPU, more memory, more advanced MAC FPGAs)  

BRKSPG- 2505

G1 LC G2 LC

# DS SC- QAMs (6 MHz) 768 1024

# US ATDMAs 128 256

# Video QAMs (6 MHz) 384 512

# Video QAMs (> 6 MHz) 288 384

# Active Video Sessions 5,760 7,680

# Encrypted Video Sessions 1,920 2,560

Cable LC Comparison

18
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Remote PHY Device in a GS7000 Node

BRKSPG- 2505

ÅThe RPD occupies the middle 6 slots in the GS7000 lid 

Pair of 10GE interfaces

Adapters for SC connectivity

Forward Control SW:
RPhy or RPhy + 
Overlay options 

Reverse Control SW: 
4x1 or 4x2 options 

Ability to include Optical Transmitter & Receiver for Overlay
19
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GS7000 SHO & BAU nodes
ÅInitial GS7000 node supporting the RPD is 

the SHO (Super High Output) node 
capable of supporting fiber deep 
deployments with longer coaxial runs 
without amplification

ÅThere is also a BAU (Business As Usual) 
GS7000 RPD capable node supporting 
traditional deployments with amplifier 
cascades

ÅThe BAU node supports different RPD DS 
& US to RF port mappings depending 
upon the Forward & Reverse Configuration 
Modules (FCM/RCM) installed

BRKSPG- 2505

Forward & 
Reverse 
Configuration 
Modules
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Nodes & RPDs

BRKSPG- 2505

Smart PHY 120 (1x2) RPD

ÅSupports 1 Service Group 
(1x1 or 1x2)

ÅCan be used in either SHO or BAU 
GS7K node

ÅFull Spectrum D3.1 HW capable :

Å160 SC- QAMs or 6 x 192 OFDMs 
or a mix on the DS port

Å12 ATDMA or 2x96 OFMDA or a 
mix per US port

ÅVideo & OOB support 

Smart PHY 220 (2x2) RPD

ÅSupports 2 Service Groups (2x2)

ÅCan only be used in 2x2 mode in a 
BAU GS7K node

ÅDesigned for BAU deployment:

Å384 MHz of narrowcast DS (e.g. 64 
Annex B or 48 Annex A/C SC -
QAMs) per port

Å1 OFDM channel up to 192 MHz

Å384 MHz of broadcast video to both 
DS ports & OOB support

Å4 ATDMA/TDMA US per port
21
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GS7000 Intelligent Node

BRKSPG- 2505

Streamlined setup (no pads, EQs, etc.)

Configure/Adjust/Measure parameters 
locally or remotely

GS7K iNode is a full - featured configurable 
node capable of touchless provisioning

22
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iNode Manager
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iNode Manager
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iNode Manager
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Compact (1RU) Remote PHY Shelf

ÅSmart PHY 600 ð6 (1x2) SG support
Smart PHY 300 ð3 (1x2) SG support

ÅPackages 6 (or 3) 1x2 RPDs

ÅTotal Power Budget: 
480W max

ÅStackable for greater SG 
densities

BRKSPG- 2505

Pair of 10GE Interfaces 
(SFP+) per RPD

Similar UCH8 
header blocks 
(1 DS & 2 US) as 
cBR- 8 RF PIC

0
12

345

N+1 Modular Fans

1+1 Modular Power 
Supplies (AC or DC)

26



© 2019  Cisco and/or its affiliates. All rights reserved.   Cisco Public

High Availability Shelf
(Smart PHY 7200)

Å13 linecards (12 active) ðLC 6 is the 
protect

ÅEach LC has 8 SFP+ backhaul ports

ÅEach LC consists of 6 1x2 RPDs for a 
chassis capacity of 72 RPDs

ÅThe back of the 
chassis has 6 RF 
PICs each 
supporting a RPD 
from each front LC

BRKSPG- 2505

0 1 2 3 4 5 6 7 8 9 10 11 12

LC0 
RPD0

LC0 
RPD5

LC12 
RPD0

LC12 
RPD5

Front

Rear
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10GE10/
100GE

C
o
re

 A
g

g

100GE

cBR8

RPD

RPD

RPD

RPD

10GE

DWDMDWDM

Converged Interconnect Network (CIN)

BRKSPG- 2505

Å High capacity / Low power?

Å Optics used in CIN?  DWDM support?

Å Layer 3 or Layer 2?  BVI, VRRP capabilities?

Å Multicast Support?  IPv6?

Å PTP Support?  CIN support for 802.1x? MACsec? 

Å CIN Provisioning?  Automation capabilities?

C
o
re

 A
g

g

R
P

D
 A

g
g

 

R
P

D
 A

g
g

 

RPD

RPD

RPD

RPD

10GE

DWDM

10GE

DWDM

100GE
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NCS 5500 Product Family

BRKSPG- 2505

NCS 5502/5502 - SE
4.8 Tbps ð2 RU

NCS 5504
3.6Tbps per slot
14.4 Tbps ð7 RU

NCS 5508
3.6Tbps per slot
28.8 Tbps ð13 RU

Å Modular and Fixed IOS- XR OS based 
platforms for high - scale WAN aggregation

Å Flexible 10/25/40/100GE interface support 
Å Low power, high performance
Å Automation, Telemetry, Programmability

R- PHY Core Aggregation, Spine

NCS 5501/5501 - SE
800 Gbps ð1 RU

RPD Aggregation, Leaf

NCS 540
300 Gbps ð1 RU

29
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R- PHY Controllers & PIC Ports

ÅAs of 16.7.1 up to 16 DOCSIS SGs & 64 RPDs per LC supported

BRKSPG- 2505

Rear
DPIC
Slot 9

DS0 US14US0

Controller  

Downstream - Cable 

9/0/16

Controller  

Downstream - Cable 

9/0/31

Controller  

Upstream - Cable 

9/0/32

é

Controller  

Upstream - Cable 

9/0/63
é

Controller  

Downstream - Cable 

9/0/0

Controller  

Downstream - Cable 

9/0/15

Controller  

Upstream - Cable 

9/0/0

é

Controller  

Upstream - Cable 

9/0/31
é

Interface

TenGigabitEthernet 9/1/0 - 3

Interface

TenGigabitEthernet 9/1/4 - 7
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R- PHY Configuration Flowchart

BRKSPG- 2505

Downstream - Cable controllers
(Downstream PHY)

Upstream- Cable controllers
(Upstream PHY)

Cable interfaces 
(MAC domains)

Downstream - Cable interfaces
(Primary channels)

Wideband - Cable interfaces
(Bonding groups)

Cable fiber - nodes
(Topology)

Å RPD to fiber- node 
relationship may not be 1:1

RPD Downstream - > 
Controller Profile(s)

RPD Upstream - > 
Controller Profile

Core 10GE 
Interface(s) (CIN)

PTP Configuration
(R- DTI)

Cable RPD

PTP Configuration
(Core)

RPD Event Profile
55- 1 DS &  US- > 

Out- of- Band Profiles
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PTP & R- DTI Configuration

BRKSPG- 2505

ptp clock boundary domain 44

servo tracking - type R - DTI

clock - port slave - from - ADVA profile g8275.2

delay - req interval - 4

sync interval - 5

sync one - step

transport ipv4 unicast interface Lo0 negotiation

clock source 188.188.188.188

Å Currently only one PTP domain 
is supported

Å The òservo ..ó configuration 
allows the cBR- 8 clock to synch 
much faster

Å Ensure the cBR- 8 loopback has 
IP connectivity to the clock 
source

ptp r - dti 1

profile G.9275.2

ptp - domain 44

clock - port 1

clock source ip 188.188.188.188 Å Ensure the domain number matches 
with the cBR - 8 PTP configuration

Å If the clock is connected via an L2 
CIN specify the gateway option with 
the clock source configuration line

ptp r - dti 2

profile G.8275.2

ptp - domain 44

clock - port 1

transport ipv6

clock source ipv6 2001:DB8::1588
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Controller Profile Configuration

BRKSPG- 2505

cable downstream controller - profile 1

rf - chan 0 31

type DOCSIS

frequency 489000000

rf - output NORMAL

qam- profile 1

docsis - channel - id 1

rf - chan 158

docsis - channel - id 159

ofdm channel - profile 1 start - frequency 

684000000 width 192000000 plc 777000000

cable upstream controller - profile 1

us - channel 0 channel - width 6400000 6400000

us - channel 0 docsis - mode atdma

us - channel 0 equalization - coefficient

us - channel 0 frequency 17500000

us - channel 0 minislot - size 2

us - channel 0 modulation - profile 221

...

us - channel 3 channel - width 6400000 6400000

us - channel 3 docsis - mode atdma

us - channel 3 equalization - coefficient

us - channel 3 frequency 37500000

us - channel 3 minislot - size 2

us - channel 3 modulation - profile 221

Å Define profiles one time for common 
RPD downstream and upstream 
configurations

Å Such as 32 downstream DOCSIS SC -
QAM channels; 4 upstream DOCSIS 
channels; etc.
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RPD Configuration

BRKSPG- 2505

cable rpd RPD_1

description Test GS7K RPD

identifier 0000.abcd.1234

core - interface Te1/1/0

principal

rpd - ds 0 downstream - cable 1/0/0 profile 1

rpd - us 0 upstream - cable 1/0/0 profile 1

r - dti 1

rpd - event profile 5

cable rpd RPD_2

description Test Compact Shelf RPD

identifier 0000.abcd.5678

type shelf

rpd - ds 0 max - carrier 32

rpd - ds 0 base - power 36

core - interface Te1/1/0

principal

rpd - ds 0 downstream - cable 1/0/1 profile 1

rpd - us 0 upstream - cable 1/0/1 profile 1

r - dti 1

rpd - event profile 5

Å Identifier is the RPD MAC address
Å For RPHY Shelves set the type to expand power related ranges
Å Core Interface is the DPIC port used to communicate to the RPD
Å Define the RPD RF ports by assigning controllers and associating to profiles
Å R- DTI configuration enables the core to send required PTP timing information 

to the RPD
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DEPI Latency Measurement (DLM)
ÅMeasurement of the CIN latency between the CCAP Core and RPD 

enabling the DOCSIS scheduler to accurately adjust MAP advance

BRKSPG- 2505

T1
T2

DLM- EI- RP

CCAP Core places current 32 - bit DTI Timestamp 
the DOCSIS Timestamp Start field 

RPD inserts DTI timestamp (T2) in 
the DOCSIS Timestamp End field

cable rpd GS7K- LWR

description RPD located in Lawrenceville

identifier badb.ad13.1476

core - interface Te1/1/2

principal

rpd - ds 0 downstream - cable 1/0/5 profile 2

rpd - us 0 upstream - cable 1/0/5 profile 1

network - delay dlm 1

r - dti 2

rpd - event profile 0

[no] network - delay dlm [interval in secs] {measure - only}
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Downstream Channel Splitting
ÅDoes it make sense to dedicate Downstream Channels per RPD?

ÅAs fiber moves deeper the number of subs per node decreases

ÅInefficient use of CCAP core MAC layer resources

ÅStill constrained to 768/576 SC - QAM & 16 OFDM DS channels per line 
card

ÅSolution: DS Splitting via Multicast DEPI

BRKSPG- 2505

CIN

RPD1

US 3/0/0

DS 3/0/0

DPIC

10G

RPD2

UEPI

DEPI

US 3/0/1 UEPI
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DS Splitting Configuration Flowchart

BRKSPG- 2505

Create multicast DEPI 
pool(s)

cable depi multicast pool 1

ip address 232.232.232.0 255.255.255.0 

Enable multicast 
under DS controller 

profile

cable downstream controller - profile 10

multicast - pool 1

...

Enable multicast on 
CBR- 8

ip multicast - routing distributed

Configure RPDs with 
same DS controller # 

AND profile

cable rpd RPD_1

core - interface Te1/1/0

rpd - ds 0 downstream - cable 1/0/0 profile 10

rpd - us 0 upstream - cable 1/0/0 profile 1

cable rpd RPD_2

core - interface Te1/1/0

rpd - ds 0 downstream - cable 1/0/0 profile 10

rpd - us 0 upstream - cable 1/0/1 profile 1

Enable multicast in 
CIN

A Layer 2 CIN may require 
IGMP/MLD snooping to be 

enabled

A Layer 3 CIN requires 
IGMP/MLD, PIM, SSM to be 

enabled
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Upstream Channel Combining
ÅVirtual Combining is the complimentary upstream feature to DS 

Splitting

ÅMultiple RPDs US ports are combined/shared by the same US 
controller MAC resources on the cBR - 8

ÅcBR- 8 MAC scheduler treats cable modems across these RPDs as 
if they were on common physical upstream channels

BRKSPG- 2505

CIN

RPD1

US 3/0/0

DPIC

10G

RPD2

UEPI

UEPI
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Video & Auxiliary Cores

ÅNarrowcast video services (e.g. Video on Demand (VoD), Switched Digital 
Video (SDV)) CAN be specified on the same DS controller as the DOCSIS 
channels 

ÅIf DOCSIS and Video service groups arenõt 1:1 aligned they can be defined 
on different controllers which may or may not be serviced by the same 
DPIC port (Best practice to have them on the same DPIC port if possible)

ÅBroadcast video services can be specified by a single controller from any 
LC and DPIC port and be used by several or all of the RPDs 

ÅThe video cores become auxiliary cores and are associated to RPDs.  
Video out - of- band (OOB) cores are also defined as auxiliary cores.

ÅMulticast addressing is used to deliver the same auxiliary core to multiple 
RPDs as with Downstream Channel Splitting

BRKSPG- 2505 40
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DS 1/0/7

DS 1/0/15

R- PHY Video Architecture Example

BRKSPG- 2505

RPD7

RPD8

RPD3

RPD4

RPD1

RPD2

RPD5

RPD6

DS 1/0/8

DS 1/0/0

DS 1/0/1

DS 1/0/9

Å4 DOCSIS 
SGs with 2 
RPDs each

Å2 Narrowcast 
Video SGs 
with 4 RPDs 
each

Å1 Broadcast 
Video SG 
with 8 RPDs

DS 9/0/31
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Video Configuration Flowchart

BRKSPG- 2505

Configure RPDs with auxiliary core(s) for video

cable rpd RPD_1

identifier 0000.abcd.1234

core - interface Te1/1/0

principal

rpd - ds 0 downstream - cable 1/0/0 profile 10

rpd - us 0 upstream - cable 1/0/0 profile 1

core - interface Te9/1/6

rpd - ds 0 downstream - cable 9/0/31 profile 20

r - dti 1

rpd - event profile 5

In the cable video configuration the 
Service Distribution Groups (SDGs) 
now reference RPD downstreams

cable video

...

service - distribution - group sdg1 id 1

rpd downstream - cable 1/0/0

service - distribution - group sdg2 id 1

rpd downstream - cable 1/0/1

...

service - distribution - group bcast id 1

rpd downstream - cable 9/0/31

...

Configure 
DS 

controller 
profile(s) 

with video 
channels

cable downstream controller - profile 10

multicast - pool 1

rf - chan 0 31

type DOCSIS

<snip>

rf - chan 32 39

type VIDEO SYNC

frequency 405000000

rf - output NORMAL

qam- profile 5

cable downstream controller - profile 20

multicast - pool 1

rf - chan 40 63

type VIDEO SYNC

frequency 261000000

rf - output NORMAL

qam- profile 5
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R- PHY Configuration with OpSimp Flowchart

BRKSPG- 2505

RPD Downstream - > 
Controller Profile(s)

RPD Upstream - > 
Controller Profile

Core 10GE 
Interface(s) (CIN)

PTP Configuration
(R- DTI)

Cable RPD

PTP Configuration
(Core)

RPD Event Profile
55- 1 DS &  US- > 

Out- of- Band Profiles

Service 
Group Profile

Wideband
ProfilePrimary DS

Profile
MAC Domain

Profile

Cable 
Fiber- node

Can be auto - generated

using OpSimp

Downstream - Cable controllers
(Downstream PHY)

Upstream- Cable controllers
(Upstream PHY)

Cable interfaces 
(MAC domains)

Downstream - Cable interfaces
(Primary channels)

Wideband - Cable interfaces
(Bonding groups)
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Smart PHY - RPD Deployment Automation

BRKSPG- 2505

Remote PHY 
Devices

CCAP/Video
Cores

Automated 
Resource 
Mapping

Request Network
Access Network 

configuration 
change

Smart PHY

RPD Configuration

Deployment Simplified
Å Resource Selection 

Å DOCSIS & Video

Å cBR- 8 and RPD 
orchestration

Unified Provisioning
Å Common DHCP Policy

Å Flexible RPD to SG 
mapping without 
managing one - offs

Cloud Native Platform
Å Common Infrastructure

Å API- Centric Design

Advanced Monitoring 
& Troubleshooting
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Smart Phone Application

BRKSPG- 2505

Å RPD bar codes can be scanned via the Smart Phone App to automatically add the RPDs to the 
Smart PHY inventory

Å Can also include the phoneõs GPS coordinates to automatically populate the RPDõs location

Å App can be used for both staging and installation workflows
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Smart PHY Inventory

BRKSPG- 2505

CCAP cores 
can be 
imported via 
CSV file or 
manually added 
to Smart PHY 
inventory

Credential Profiles 
defined for CCAP 
core access 
information
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Smart PHY Service Definitions

BRKSPG- 2505

Parameters include:

Å RPD event profile

Å RPD R- DTI profile

Å Service group profile

Å Primary service RPD DS 
controller profile

Å Primary service RPD US 
controller profile

Å Narrowcast & broadcast video 
DS controller profile(s)

Å Video out - of- band DS & US 
profiles (55 - 1)

Service Definitions for 
grouping common RPD 
deployment parameters
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Smart PHY RPD Assignment

BRKSPG- 2505

RPD to CCAP core pairings and service 
template associations can be imported 
via CSV file or manually added

Å RPDs anchored by RPD Name

Å Fields include Service Definition, CCAP Core, and interfaces used for cores

Å òService Groupó fields used indicate Virtual Splitting & Combining, Video 

Å Additional Cores used for 55 - 2 OOB
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Smart PHY Overview Dashboard

BRKSPG- 2505

The Overview 
Dashboard provides a 
view into the 
association of RPDs 
with cBR- 8 cores and 
their current status
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RPD Initialization with Smart PHY

BRKSPG- 2505

R- PHY#show dhcp

Interface IP - Address Subnet - Mask

vbh0 13.52.0.19 255.255.255.240

Details:

-----------------------------------------------------------

Interface: vbh0

TimeServers : 172.18.98.57

TimeOffset : - 18000

LogServers : 172.18.98.57, 172.18.98.59

CCAPCores: 172.18.99.97

DHCP server CCAP cores 
option changed to point to 
Smart PHY

R- PHY#show provision all

ID Interface IP Name State Role HA- Mode Initiated - By 

CORE- 1230641727 vbh0 13.13.0.238 CCAPCORE init(gcp) Principal Active GCP_Redirect

The RPD initially establishes 
GCP with Smart PHY which 
then redirects to the 
appropriate CCAP core(s) 
based upon defined pairings
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SmartPHY RPD States

BRKSPG- 2505

Pre- provision RPD 
name on SmartPHY 

(no MAC)

Defined

RPD 
Order 
Entry

MAC to RPD 
association set 
in SmartPHY

Inventory
Installed

Configuration 
pushed to 

cBR- 8

Configured

SmartPHY 
receives

GCP Notify

GcpUp

SmartPHY redirects 
RPD; RPD contacts 

cBR8

GcpRedirectStarted
GcpRedirected

RPD MAC 
Association

RPD 
Powered 

On

RPD 
Provisions; 
cBR8 tells 
SmartPHY

RPD completes 
GCP, PTP, 
DEPI/UEPI

PartialOnline
Online

If the RPD is configured with multiple cores it will 
go PartialOnline once the Principal core is up and 
then Online when all cBR - 8 based cores are up

Status will be Installed if GPS info included; 
if no GPS the status will be Inventory
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Automation Use Case Examples

BRKSPG- 2505

CIN

CIN 
Devices

CCAP
Cores RPDs

OS Upgrades

Security Policy 
Enforcement

RPD 
Deployment

Capacity 
Optimization

CCAP & CIN 
Onboarding

Service Addition / 
Modification / 

Deletion 

Disaster  
Recovery

Network / Service 
Health Checking

Configuration 
Compliance 

RMAs / Device 
Migration

Node Splits
Configuration 

Changes/Updates
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Business Process Automation (BPA)

ÅScalable microservices based platform with standards based workflow 
engine

ÅWorkflows allow business processes to be defined by a series of tasks

ÅPre- integrated with Cisco NSO (Network Services Orchestrator) but can 
integrate with other controllers (e.g. Ansible) as well

ÅContainerized application layer to host use cases

ÅCustomized templates for MOP automation

ÅConfigurable user/group to application access and API access

54BRKSPG- 2505



© 2019  Cisco and/or its affiliates. All rights reserved.   Cisco Public

Business Process Automation Dashboard
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DAA Automation Platform

Automated RPD Deployment

56BRKSPG- 2505

CM

CM

CM

CIN

BPA

Smart PHYNSO

RPD

cBR-8

RPD Activated by 

Operator

Inventory Mgmt. App 
activates RPD provisioning 
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Automated RPD Deployment Process

57BRKSPG- 2505

Automated Task 
Manual Task

RPD Provisioned Automatically after Barcode Scan
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EPN- M: Single Pane of Operation for Cable SPs

E2E Connectivity Information
ÅPhysical Connectivity 

(Underlay)
ÅL2TP Connectivity (Overlay)

cBR- 8, Switches and RPD
ÅPrecise Geo Location

RPD Quick Snapshot
ÅBasic Inventory Information
ÅDEPI Information

L2TP Link Health
ÅL2TP Link Status (Faults)
ÅLink Overview

Topology

cBR- 8 Device Management
ÅcBR- 8 Chassis View: Card, 

Port, DPIC, Fan, Sensor 
information real time
ÅCable Interface Status, 

Utilization
ÅVarious Performance 

Statistics (Upstream, 
Downstream)
ÅConsolidated Summary of 

RPDs and Modems
ÅExport Inventory Data

ÅcBR- 8 Software Image 
Management
ÅFault Management

NCS5x00 management
ÅChassis view

Device Management

Analytics Exec Dashboards
ÅSoftware Version, License, 
HA, Cable Modem, RPD 
FPGA dashlets

Cable Modem Dashboard
ÅVendor and Capability, 
Cable Count with Status

cBR- 8 Alarm Dashboard
ÅHeat Map for cBR - 8 alarms 
based on group location

Service Group Utilization
Å Fiber Node, Mac Domain, 

RPD and Modem Mapping 
Channel utilization etc.

Analytics

ÅAdd, Edit, Delete RPD
ÅBulk Import, Export 
ÅRPD state change history
ÅOne click Pairing removal
ÅRPD Service Profile 

Management
ÅIPV6 support
ÅRPD Global Configuration
ÅRPD Mac Domain Splitting 
ÅRPD US port configuration
ÅSmart PHY Integration
ÅRPD Auto discovery from 

cBR- 8
ÅGeneric dashboards for RPD 

MIBs

RPD Management

Single Pane of Operation from EPNM to manage and monitor cBR - 8 and Remote PHY
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Management in EPN- M

Topology & Device Discovery

Metrics

Link details

Northbound Interfaces

Virtual 
Circuits

Device details, Installed 
options, Configured 
Services

Performance 
Mgmt.

Software Image 
Management

Config Version Control, 
Distribution, Rollback

Alarm Management

Chassis & Interface 
views
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EPN- M Dashboards

RPD Metrics

Alarm Dashboard

Cable Modem Metrics

Cable Topology & CIN View
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Fiber Node Utilization 

Geo Map View with Filtering
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Skylineõs DataMiner Assurance Platform
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DataMiner CPE Solution
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DataMiner CIN Topology
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Cloud Native Broadband Router (cnBR)

Cloud Native Broadband Router

DOCSIS APP Services DOCSIS CP Services DOCSIS Real Time

DOCSIS DP Services é é

High Performance Container Networking

Cloud Native Infrastructure: Kubernetes, Docker, etc

Host OS

Server HW / FW
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OperatorVendor

Legacy vs. Cloud Native Broadband Router 

New Functions Develop Deploy

Cloud 
Native  
Dev & 
Operations 

Develop Deploy

Monitor Test

ProvisionNew Service
Container 

Legacy 
Dev & 
Operations 

ÅHighly efficient way to run 
workloads

ÅGranular and elastic scaling

ÅContinuous integration and 
continuous development 
(CI/CD) 

ÅNew features/services in 
weeks vs. years

Monitor

JAN

Retest ProvisionTest

JUL
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Summary
ÅMoving to a Remote PHY architecture enables hub consolidation, full benefits of 

D3.1, an improved usage of cBR - 8 MAC resources, increased usability of 
DWDM wavelengths, service consolidation in the CIN, future technologies such 
as Cloud Native Broadband Router (cnBR) and Full Duplex DOCSIS, and more

ÅIncrease expertise by knowing the RPHY protocols (GCP/RCP, DEPI/UEPI, PTP) 
and components (CCAP cores, RPD nodes & shelves, CIN routers)

ÅDeploy full RPHY services and at scale via virtual splitting & combining, 
narrowcast & broadcast video services, out - of- band signaling, etc.

ÅAutomation is vital to deploying Remote PHY at scale ; solutions based on Smart 
PHY & BPA address this need

ÅcnBR is a transformational product bringing the best in cloud technology to the 
cable industry
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Cisco Webex Teams 

Questions? 
Use Cisco Webex Teams (formerly Cisco Spark) 
to chat with the speaker after the session

Find this session in the Cisco Events Mobile App

Click òJoin the Discussionó

Install Webex Teams or go directly to the team space

Enter messages/questions in the team space

How

1

2

3

4

cs.co /ciscolivebot#BRKSPG- 2505
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