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New 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).

CCAP: 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
iImprovement 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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New Acronyms

GCP: Generic Control Protocol

Generic Control Plane 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.

IEEE 1588 PTP: Precision Time Protocol

AA protocol to establish a Jgrandmaster <cl oc
slave clocks distributed along a network which is spread physically over a large
geographic area.
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Why Is Remote PHY important to DOCSIS 3.17

DOWNSTREAM EXAMPLE:
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What is Remote PHY?
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Additional reasons for Remote PHY:

Higher bit -rates for DOCSIS 3.1: If the DOCSIS 3.1 PHY is located in the optical node, then:

-Transmission impairments from the optical path and the laser and receiver are removed
-Thus allowing DOCSIS 3.1 to operate at one or two higher levels of modulation.

-Customer can hopefully see a 10% to 20% increase in throughput for a given spectrum.

Longer reach:  Analog fiber cannot reach as far as switched digital fiber network allowing deeper fiber
deployments.

Scaling: R-PHY allows the vCMTS chassis tecale down as well asscale up
Scale UP: Higher Service Group(SG) density per chassis
_ Multiple RPDs per SG: Better utilization of SG processing power for nodes with sparse
subscriber penetration

Scale DOWN: A centralized vCMTS Core can serve nodes from multiple smaller hubs; removes the need for
dedicated equipment per hub.
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Why Remote PHY?

DAA with Remote -PHY in the Node

A Save space and power in the HE

A Mining the coax _ extending its life
ABypass t he oanaakbers lty uding digikad
A Bring Headend performance to the Node

U 45-47 dB MER at the Node

A Digital Optics Long Distance capabilities
A Performance at the Node Independent of Distance

A More wavelengths 8 more capacity - on the fiber

A>>4016s
A Potential: 80 km 10G Tunable DWDM SFP+ , 50 GHz spacing for 90 -100 channels/fiber
Fiber Deep
A Only one active location between HE and subscribers
AbOEasyd6 system upgrades from the Node only, only whe.]

Remote PHY applications
A Downstream R-PHY& Edge QAM moved to the Node, digital HE to the Node
A Remote upstream Receiverd Move CMTS burst receiver to the Node, payload data only to the HE

A FDXd Full Duplex 8 CommScope developing
A High-speed bi-directional symmetrical on passive coax
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A Step into Layer 2 of the OSI Model
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Historically, CATV outside plant techs were dealing with Layer
1 only

A Layer 1 involves the physical communications medium
only
A Fiber
A Nodes
A Coax
A Amplifiers
A Passives

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 F CCAP core and the R
PHY device

A That moves us also into Layer 2

COMMSCOPE
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Centralized & Distributed HFC Access Architectures
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Centralized & Distributed HFC Access Architectures
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Closer Look at Ethernet Fabrics

Leaf

rn v
Converged I nterconnect Netvspine
A Topology oRU
A Layer 2 and or Layer 3
A Physical & Logical Mesh
A Options for Fabric Networks

A Roles of Leaf, Spine, 9 _eaf
A Leaf terminates edges into Mesh
A Spine is a the backbone of Mesh
A Sleafda MACSEC i mpl ementation Leaf Switch serving
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A Authentication
A S Leafis a NAS RPHY CCAP
A NAS in a Controller

L xan INN /XN NN\

A Discovery for RPD to CORE
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 Services
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Timing is Critical

A With I-CCAP all of the timing was in that box in the Headend. The node did
not require a timing signal

A With Remote PHY we are taking some of the hardware from the Headend and
moving it to the Node .

A It is important to have precise timing between the Node and Headend so
that DOCSIS and Video services flow correctly
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DWDM Single Fiber Solution ...
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Remote PHY Timing Dependencies

PTP Packet PDV impact
Remote PHY Timing through non -participant hops
A |IEEE 1588 Precision Time Protocol (PTP).

A Types of Clocks.

RPHY CCAP
A Grandmaster Clock (Ultimate Source) 1588 Grand _
A Boundary Clock (Slave to Grandmaster) Master Leaf Spine S-leaf 3 o, A mm— -
A Transparent Clock (Independent Compensation)? ~—~_ — EEOrrR dQrT z §—=hﬂ
A Packet Delay Variation (PDV) is critical \ R |P—— N———=
\ | — &
Both CCAP Core and RPD N sl __ amSien @ ;| OF é—=35__ﬁﬁ
A OC slaves to an external Grand Master. = \:=n.5
The network path e N
A Between the GM and Core/RPD is 1588 unaware T e o
(not a BC nor a TC) Periodic Sync Messages =~ ====--- ’@Boundary

Max of ~2-3 hops (1588 unaware) between the
GM and Core/RPD

The 1588 packets must be placed in the highest QoS flow
(e.g. DSCP value of 46) in order to maintain reasonable PDV.

For routed L3 networks, it is a must to ensure that the forward and reverse paths have similar delays between each
slave and its master (GM or BC) to ensure accurate 1588 delay calculation.
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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.
(Great opportunity for finger -pointing)
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Onboarding RPD Process Flow

vManager  DHCP CORE CIN

... >
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17 | PRIVATE AND CONFIDENTIAL © 2019 CommScope, Inc | v19 COMMSCOPE’




Example of successful GCPP(Generic Control Protocol Principal)

Core Initialization overview
RPD powers up

RPD gets its IPv6 Address and Principal CCAP core address from DHCP server

RPD Connects to TOD server

RPD sends TCP SYN to Principal CCAP core to see if it is there

If RPD gets a response it sends a GCPP NOTIFY to Principal CCAP core announcing it is alive
| f the RPD i1 s i n iPsendyitEDDtaatinclodes: e 6s confi g

- read request for RPD capabilities

- write request for CCAP core capabilities _ _ _ S

- write request for software version RPD should be at (if RPD is NOT at this version is will do
a Secure Software Download.

abhwbhE

6. Principal CCAP core will then send the RPD the IP address of the Grand Master Clock (PTP)

7. Principal CCAP core can send down OOB, Dedicated Tone and other channel configuration

8. Principal CCAP core will then send down aux core table listing the aux cores

9. Principal CCAP core send downs initial configuration complete

10. Principal CCAP core sends down move to operational

11. The RPD sends the aux cores a NOTIFY with a cold reset status and a startup notification

12. The RPD sends the Principal core a NOTIFY with a s
13. The RPD starts to receive 1Its configuration i nfor
14. The RPD sends the AUX core a NOTIFY with a state of
15. The RPD sends the Principal core a NOTIFY it is connected to the AUX Core

16. The RPD sends the Principal and AUX cores a NOTIFIES indicating PTP lock status and when locked

18 | PRIVATE AND CONFIDENTIAL © 2019 CommScope, Inc | v19 COMMSCOPE’






