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DAA

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

ANode evolution with remote PHY and remote MRBY

Arransition to digital optics, removing analog lasers
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Avigration to centralized data centers

Alexible advertising, channel lineups and bandwidth management
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What is Remote PHY?
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What is Remote PHY?

Less equipment here
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Remote PHY is an approach that takes the PHY chip out of a CMTS box and puts it at the edge of an
IP network.
Why? To put the least amount of hardware and software at the end point and keep the
complexity centralized.

Remote PHY works because it is built on top of open standards such as Ethernet, IP, L2ZTPv3 (Layer 2
Tunneling Protocol version 3) , and CableLabs MHA (Modular-Headend-Architecture




A Step into Layer 2 of the OSI Model

OSI MODEL S . : :
Historically, CATV outside plant techs were dealing with Layer
_’/ 1 only
A Layer 1 involves the physical communications medium
DATA 6 only
| A Fiber
S k A Nodes
SEGMENTS 47 A Coax
| R A Amplifiers
PACKETS | 35 A Passives
FRAMES 2 Signal levels were measured, signal quality evaluated, but
‘ , there was little or no effort to actually interpret the actual
BITS; [Woqohs WK fdnen gy | information being transported

With R-PHY, there will be a need to know how to understand
some of the exchanges between the F CCAP core and the R
PHY device

A That moves us also into Layer 2
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Advantages of a DAA approach

Network efficiency
A Increased network capacity and simpler outside plant maintenance
A Node evolution with remote PHY, remote MAREY and remote 10G EPON OLT
A Better endof-line signal quality, higher modulation rates, higher bit rates
A Better spectral efficiency, more wavelengths per fiber

Operational and capital expenditure benefits
A Reduced hea@nd power, space and cooling requirements
A Hub consolidation
A Ability to add QAMs without changing the RF combining network
ASAIAGFE FAOSNI aaSt YR F2NBSGE
IP convergence
A Extend IP network to the node
A Alignment withFT Tbuild-out
A Ability to leverage standardsased interconnectivity and economies of scale
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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

|-CCAP:Integrated Converged Cable Access Platform

A Current 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

A New 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

A Not 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.
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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 ROLT.

IEEE 1588 PTP:Precision Time Protocol -A pr ot ocol to establish a 3
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 t
hardware responsible for interaction with the wired, optical or wireless transmission medium.
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Why Is Remote PHY important to DOCSIS 3.17?

DOWNSTREAM EXAMPLE:

LiMmiTS OF CURRENT RF DATA TECHNOLOGY o
Existing plant

Histogram of Cable Modem Downstream conditions are not guite
[ron-mes good enough to support
’ ’ : ’ 4096QAM
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Downstream Signal to Noise Ratio indB

DOCSIS / ITU-T J.83 Annex A: 256 QAM
DOCSIS / ITU-T J.83 Annex B: 256 . w

Millions of Cable Modems

DOCSIS 3.1 : . ; , :
Possible 1024 QAM ~ 2048 QAM " 4096 QAM 3192 QAM ' 16384 QAM
Modulation 8/9Coded 89 Coded 8/9Coded 8/9Coded | 8/9 Coded
Req. Min Req. Min Req. Min Req. Min Req. Min
Formats 33dB 36dB 39dB 42dB 45dB

'”\‘/2?%’;’;;3“ ~30.4% ~43.6%  ~56.7% ~63.2% ~71.2%
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Closer Look at Ethernet Fabrics

Leaf

Converged I nterconnect Net V‘éBinrek
A Topology oRU| ™=

A Layer 2 and or Layer 3

A Physical & Logical Mesh

A Options for Fabric Networks

CITTT PP YPYY SRS CITTT

A Roles of Leaf, Spine, 9 _eaf
A Leaf terminates edges into Mesh
A Spine isa the backbone of Mesh

A Sleafda MACSEC i mpl ementation Leaf Switch serving RPD®&s
o Leaf Splne SLeaf =
A Authentication e mEmm—— ——:E_g
A S-Leaf is a NAS RPHY CCAP \__E '
A NAS in a Controller - (=" 3
A Discovery for RPD to CORE N =

A DHCP Based
A Relay in the SLeaf
A Relay in a Controller CIN Fabrics Enable Consolidation of all Remotes :
Remote PHY, Remote MAC, Wireless and Remote OLT PON Service
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DWDM Single Fiber Solution
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Some RPHY Drawbacks

A Not everything about RPHY is positive. There are a few things that will appear as
onegativeso.

A Boot process takes about 5 minutes

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

A Firmware updates will need applied
A Schedule in maintenance window
A Will require reboot

A Field troubleshooting is limited

A Only optical level, voltages and LED status are field checkable. If those
parameters are OK, then either provisioning is incorrect, or device is bad.
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Onboarding RPD Process Flow

vManager  DHCP CORE CIN
Power on to In Service . . . @
A RPD authent|cat|on at the L OptlonaIAuthentlcate EAP-TLS -~ 802.1x
Network * Auth Accept L L2 Forwarding ‘e
A _ o - CORE:RPD DHCPv6 Relay - DHCPv6 soLICIT -
D|SCOV9ry Of PrlnCIple & AUX ¥ LONOLI:ILljp | . DHCPv6 Advertise Walled Garden - .
Cores via DHCP - ~ DHCPV6 Reply

AddRPD @, D,

A L2TPv3 Tunnel
A Setup to CORE(S)
A Authentication
A Encryption
A Pseudo wires for DEPI and

Service Group ' -

Remote SSH/ Push Keys / Add Local Accounts / Reboot

CORE:RPD DHCPV6 Relay - DHCPv6 SOLICIT
Lookup i y

DHCPv6 Advertise incl Opt 17.61

L >

UEPI and ) ~ DHCPV6 Reply
OOB paths ) L2TPV3 Setup
A In Service * Barcode Scan RPD _ Cipher/PW Setup/DEPI/UEPI Capabilities/SSD

+ Select Service Group e ) s @
In Service
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Improving Throughput

DOWNSTREAM EXAMPLE:
LIMITS OF CURRENT RF DATA TECHNOLOGY

2]

% . Histogram of Cable Modem Downstream
If we go Node + 0, then 16384 QAM is S S e ' ' ' '
theoretically possible § o |
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DOCSIS / ITU-T J.83 Annex A: 256 QAM

. DOCSIS / ITU-T J.83 Annex B: 256 QAM

[ 1024 QAM ' 2048 QAM ' 4096 QAM 8192 QAM ' 16384 QAM
8/9Coded 8/9Coded 8/9Coded 8/9Coded 8/9 Coded

DOCSIS 3.1

Possible
Modulation
Formats

Improvement
~30.4% ~43.6%  ~56.7% ~63.2% ~71.2%

LiveLEARNING
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Req. Min Req. Min Req. Min Req. Min Req. Min
33dB 36 dB 39dB 42 dB 45dB
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CURRENT ACCESS NETWORK

RF coax cable
combiner network

QAM Video n
Processing B RN A Amplifier
Taps
IP Video
Processing Forward TX and
Return RX
Edge QAM Tx and
CMTS DOCSIS modem

Set Top Box
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