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Å OM6000 Forward/Return Path

1



DAA

HFC networks are defined by their analog fiber plumbing. DAA replaces analog fiber with IP 
connections (digital fiber) and creates a software-defined network that supports:

ÅNode evolution with remote PHY and remote MAC-PHY

ÅTransition to digital optics, removing analog lasers

Å5ƛƎƛǘŀƭ ŦƛōŜǊ ŎƭƻǎŜǊ ǘƻ ǘƘŜ ǎǳōǎŎǊƛōŜǊΩǎ ƘƻƳŜ

ÅMigration to centralized data centers

ÅFlexible advertising, channel lineups and bandwidth management
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PHY & MAC

A PHY, an abbreviation for "physical layer", is an electronic circuit, usually implemented as 
an integrated circuit, required to implement physical layer functions of the OSI model in a 
network interface controller.

A PHY connects a link layer device (often called MAC as an acronym for medium access 
control) to a physical medium such as an optical fiber or copper cable. A PHY device 
typically includes both Physical Coding Sublayer (PCS) and Physical Medium Dependent 
(PMD) layer functionality. 



A Step into Layer 2 of the OSI Model

Historically, CATV outside plant techs were dealing with Layer 

1 only

ÅLayer 1 involves the physical communications medium 
only

ÅFiber

ÅNodes

ÅCoax

ÅAmplifiers

ÅPassives

Signal levels were measured, signal quality evaluated, but 

there was little or no effort to actually interpret the actual 

information being transported

With R-PHY, there will be a need to know how to understand 

some of the exchanges between the I-CCAP core and the R-

PHY device

ÅThat moves us also into Layer 2
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Advantages of a DAA approach

Network efficiency 

ÅIncreased network capacity and simpler outside plant maintenance

ÅNode evolution with remote PHY, remote MAC-PHY and remote 10G EPON OLT

ÅBetter end-of-line signal quality, higher modulation rates, higher bit rates

ÅBetter spectral efficiency, more wavelengths per fiber

Operational and capital expenditure benefits 

ÅReduced head-end power, space and cooling requirements

ÅHub consolidation

ÅAbility to add QAMs without changing the RF combining network

Å5ƛƎƛǘŀƭ ŦƛōŜǊ άǎŜǘ ŀƴŘ ŦƻǊƎŜǘέ

IP convergence 

ÅExtend IP network to the node

ÅAlignment with FTTxbuild-out

ÅAbility to leverage standards-based interconnectivity and economies of scale



Acronyms
RPD: Remote PHY Device

Note:  Not to be confused with Return Path Demodulator that was also referred to as an RPD 
and has since been replaced with the Advanced Return Path Demodulator (ARPD).

RMD: Remote MAC and PHY Device

I-CCAP: Integrated Converged Cable Access Platform
ÅCurrent architecture which brings DOCSIS and video modulation into a single converged 

chassis.  Provides space savings as well as simplification of wiring.

DAA: Distributed Access Architecture
ÅNew approach distributing signals throughout the network. QAM modulation/demodulation 

for DOCSIS and video is moved deeper into the network (formerly node location). This 
approach lessens space, power and HVAC demands at hub location. A significant 
improvement in signal quality will be realized.

FDX: Full Duplex
ÅNot a new term to communications, but a new approach being explored in DOCSIS 3.1. In 

this scheme, upstream and downstream signals share the DOCSIS channel and can enable 
dynamic configuration of upstream and downstream capacity.



Acronyms
GCP: Generic Control Protocol - GCP is used to pass configuration between cores (principal and 
auxiliary) and RPDs. 

CIN: Converged Interconnect Network - Data network architecture interconnecting various 
servers (DOCSIS, video, etc.) to the RPD, RMD and R-OLT.

IEEE 1588 PTP: Precision Time Protocol -A protocol to establish a Ɉgrandmaster clockɉ and 
maintain synchronization with various slave clocks distributed along a network which is spread 
physically over a large geographic area.

MLSR-Multi Layered Switch Router

MAC- the medium access control (also called Media Access Control) sublayer is the layer that controls the 
hardware responsible for interaction with the wired, optical or wireless transmission medium.



Why is Remote PHY important to DOCSIS 3.1?

Existing plant 

conditions are not quite 

good enough to support 

4096QAM



Closer Look at Ethernet Fabrics

Leaf

Converged Interconnect Network òCINó

ÅTopology
Å Layer 2 and or Layer 3
ÅPhysical & Logical Mesh

ÅOptions for Fabric Networks

ÅRoles of Leaf, Spine, S-Leaf
Å Leaf terminates edges into Mesh

ÅSpine is a the backbone of Mesh
ÅS-Leaf ða MACSEC implementation Leaf Switch serving RPDõs

ÅAuthentication
ÅS-Leaf is a NAS 

ÅNAS in a Controller

ÅDiscovery for RPD to CORE
ÅDHCP Based

Å Relay in the S-Leaf

Å Relay in a Controller
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DWDM Single Fiber Solution
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RPD Nodes
Headend

ITU CH14

ITU CH15
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Up to 24 RPD Nodes

Mux/Demux available in : 

12 Channel

24 Channel

48 Channel 

Multiplexor De-Multiplexor

(splice closure)
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Some RPHY Drawbacks

ÅNot everything about RPHY is positive. There are a few things that will appear as 
ònegativesó.

ÅBoot process takes about 5 minutes

ÅWhen an RPD goes down, the entire onboarding process must occur. That 
will take as much as 5 minutes

ÅFirmware updates will need applied

ÅSchedule in maintenance window

ÅWill require reboot

ÅField troubleshooting is limited

ÅOnly optical level, voltages and LED status are field checkable. If those 
parameters are OK, then either provisioning is incorrect, or device is bad. 



Onboarding RPD Process Flow

Power on to In Service

ÅRPD authentication at the 
Network

ÅDiscovery of Principle & AUX 
Cores via DHCP

ÅL2TPv3 Tunnel

ÅSetup to CORE(s)

ÅAuthentication

ÅEncryption

ÅPseudo wires for DEPI and 
UEPI and 
OOB paths

ÅIn Service
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Improving Throughput

From earlier, we saw that the mean 
downstream SNR of millions of cable 
modems was 36.6.

The goal is to get performance as 
high as possible to take advantage of 
higher orders of QAM modulation.

If we make some reasonable 
assumptions on headend and optical 
performance, then it is implied that 
the RF plant is performing at a 39.8 
contribution.

Using the data in the chart, this level of 
performance would support 2048 OFDM QAM, 
but just barely.

If the analog optical portion is removed and 
cascades shortened or RFplant otherwise 
improved, then 4096 QAM is useable.

Now 4096 QAM can be used with some safety 
margin
If we go Node + 0, then 16384 QAM is 
theoretically possible



CURRENT ACCESS NETWORK ς

RF coax cable 
combiner network

Edge QAM Tx and 
CMTS

Fiber Node
Amplifier

QAM Video 
Processing

IP Video 
Processing

Data

Taps

Drop

Set Top Box

Forward TX and 
Return RX

DOCSIS modem


