NI
CISCO

Ron Hranac

Cisco

C97-484593-00 © 2008 Cisco Systems, Inc. All rights reserved. Cisco Public 1



Agenda

What is DOCSIS 3.0?
New Services with DOCSIS 3.0
Deploying DOCSIS 3.0

Conclusions




DOCSIS 1.x and 2.0 Limitations

Despite the improvements that have occurred as
DOCSIS has evolved, maximum data rates to and from
cable modems are pretty much topped out. Competition
and the desire to provide new services are driving the
need for even greater throughput in our DOCSIS
networks.

We're limited by the fact that the maximum raw data
rate to or from cable modems is ultimately constrained
by what a single 6 MHz wide channel can carry in the
downstream, or what a single 6.4 MHz wide channel
can carry in the upstream.

Enter DOCSIS 3.0 and something called channel
bonding



Channel Bonding

Channel bonding? What the heck is that?

In a nutshell, channel bonding means that data is
transmitted to or from modems using multiple individual
RF channels instead of just one channel. No, the
channels aren't physically bonded into a gigantic
digitally modulated signal. Rather, the bonding is
logical.

With DOCSIS 1.x & 2.0, data is
transmitted to modems using one channel

With DOCSIS 3.0, data is transmitted to
modems using multiple channels




Channel Bonding

Let's say you want to increase the downstream data
rate between the CMTS and modems from today's
single 6 MHz wide channel limit of 42.88 Mbps.

If you were to spread your downstream data payload
across four 6 MHz wide channels, the combined raw
data rate using 256-QAM on each channel would be
42.88 Mbps x 4 = 171.52 Mbps.

A DOCSIS 3.0 modem incorporates a special tuner
capable of simultaneously receiving data from those
four channels. To the modem, the four channels are the
logical equivalent of one large bonded channel, even
though we're using four physically separate channels.
They don't even have to be adjacent channels!



Channel Bonding

Want more? Bonding, say, 10 channels,
will yield 42.88 Mbps x 10 = 428.8
Mbps, and bonding 24 channels works
out to 24 x 42.88 Mbps = 1,029.12
Mbps, or just over 1 Gbps. Yikes!

The same channel bonding concept is
applicable to the upstream, giving us
the ability to go far beyond DOCSIS
2.0's per-channel limit of 30.72 Mbps.
How does 4 x 30.72 Mbps = 122.88
Mbps—or more—sound?
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What is DOCSIS 3.07?

= DOCSIS 3.0 CMTS
DS + US channel bonding
IPv6 (3.4 x 1038 addresses versus IPv4’s ~4.2 billion
IP multicast with IGMPv3 SSM
DOCSIS DRFI
AES and other security enhancements
Network management enhancements
Integrated or modular CMTS
Supports DOCSIS 1.x/2.0/3.0 CMs

= DOCSIS 3.0 Cable Modem
Minimum 4 DS + 4 US channels
DS + US channel bonding
IPv6
IP multicast
Security enhancements
Works with DOCSIS 1.x/2.0/3.0 CMTS
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Cisco DOCSIS 3.0 Solution

Cable Modem
4X4 DOCSIS 3.0

RF Gatewa;
Universal Edge QAM

4X4 DOCSIS 3.0
2 Phone Lines

== Modular DS channel

Residential Gateway
= Integrated DS channel 4X4 DOCSIS 3.0
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<= |Integrated US channe 802.11 Wireless
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DOCSIS 3.0 Benefits to Cable Operators

New services to generate more revenue

Improved bandwidth efficiency

Increased service velocity

Enables all-IP converged network

Lower Capex and Opex

Targeted upgrades

Telepresence

IP Video
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Connecting Customers with a New Generatlon of Cable Serwcs
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New serwces changes in traffic & consumer trends..
Internet Video Growing Rapidly
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Video in the Internet is driving data
throughput at 41% compound annual
growth rate.

By 2012, 50% of internet traffic is
expected to be video

Source: Cisco

To address these trends, SPs need arobust IP pipe with more throughput to and
from the home — DOCSIS 3.0 provides the robustness & the needed speeds
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Plant Considerations

Avallable spectrum for bonded channels

In the downstream, bonded channels don’t have to be adjacent,
but they must fall within a contiguous “window” (typ. 50~80 MHz
wide) that is compatible with the cable modem in use

Clean plant—downstream and upstream!

In the upstream, if you plan to deploy more than one or
two 64-QAM signals, forget Fabry Perot (FP) lasers.

Distributed feedback (DFB) or digital return lasers are a
must.



Recommended Network Performance
Specifications

The first is the technical requirements in Part 76 of the
FCC Rules (or equivalent government cable technical
regulations)

The second is the assumed RF channel transmission
characteristics outlined in the DOCSIS® 3.0 Physical
Layer Specification



Plant Considerations

DOCSIS 3.0 Assumed Downstream RF Channel
Transmission Characteristics
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Plant Considerations

DOCSIS 3.0 Assumed Upstream RF Channel
Transmission Characteristics

Parameter Value

Frecuency range 5 to 42 MHz edze o edze or
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Deploying Downstream Channel Bonding
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Deploying Upstream Channel Bonding

C97-484593-00

DS Bonding
Group 1

Fiber Node 1

US Bonding
Group 1
N\

\ 4

DS Bonding
Group n

Fiber Node n

US Bonding
Group n
N\

© 2008 Cisco Systems, Inc. All rights reserved.

\J

Cisco Public

28




Broadcast IPTV with RF Spanning
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Conclusions

DOCSIS 3.0 enables a media-rich user experience with:

Faster speeds
More devices
Service convergence

DOCSIS 3.0 provides the tools required to build a
scalable, efficient, cost-effective access network

Cisco DOCSIS 3.0 solutions provide industry-leading
scalability, density and cost performance
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