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@ The Ultimate Connected Home
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@ Why New Methods are Needed

Limitations to current connectivity options

Ethernet (IEEE 802.3u) — Oldest wired standard available
— Most existing homes are not pre-wired
— Difficult and timely to pull new wires
— This equals large cost to service providers

Wi-Fi (IEEE 802.11g) — Most used Wireless Technology
— Easy to install (no wires), but harder to configure and secure
— Dead spots or low connection rates inhibit Video delivery
— QoS not in place to ensure Video Quality

MoCA & HPNA — Most used Coax Technologies
— Promising networking technologies
— Coax connections are not in every room
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@ The Playing Field

5-42 & 5-65Mhz Data UP

50-54 & 300-864Mhz Data DOWN
55-1000Mhz Bro‘e\dcast Wi-Fi Wi-Fi
802.11 802.11
AR blg/n an
2.4Ghz 5Ghz
[ HRNA Y ———— N UWB Continuous Wave I
Coax | Caple) [P0 Isatellite 3.3-4.7Ghz
COAX 2-52Mhz - ||mEs Ku/Ka UWB OFDM
3.1-4.8Ghz
N e
Plug AV : G HN ;
POWER | |18-28Mhz | | oot (ITU G.9960) Impulse noise
T z 300-2500Mhz : Electric Motprs
PHase ransversing
e 1V 150 v Gl s B el Bl el e e el
1.8-28Mhz
PHONE || *PP APNA
Phone
2-28Mhz R
Mhz 01 2 25 50 100 1Ghz 2 3 4 5

MOTOROLA and the Stylized M Logo are registered in the US Patent & Trademark Office.
All other product or service names are the property of their respective owners. © Motorola, Inc. 2010



@ Factors to consider

Bandwidth — How fast is it?

Placement — Where can you locate it?

Medium — What connects it to your network?
Backers — Who or how many will build or use it?
Setup — How is it configured and secured?

Quality — How stable is the bit stream?

Security — How safe is the bit stream?

Timeline — Is it real? If not, project.

Compatibility — Will it work with what is there today?
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@ |EEE 802.11N (Wi-Fi)

Superset of 802.11b/g/a standards
— 100mW using both 2.4GHz and 5GHz bands
— Channel bonding allows much higher throughput as well
— Packet aggregation allows data throughput optimization
— Theoretically >600Mbps (today around 300Mbps real world avg)
Uses Beam Steering and MIMO techniques
— Directional transmission increases signal arriving at client
— Multiple antennae means multiple signals to increase data rate
— Transmit up to 3 streams and receive up to 2 streams
Ease of installation & Enhanced Quality of Service
— Not part of Standard, but one touch setup is marketing must
— Standard requires better QoS (WMM) and Security (WPAZ2)
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@ MoCA
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Uses OFDM variant transmission
— OFDM Variant (Adaptive Constellation Multi-Tone)
— .001mW to 4mW power managed in 1db steps

Uses .85-1.5GHz Frequency Band

— 50Mhz wide channel with >250Mbps carrier bit rate
— 4~8ms packet latency depending on packet mix
— Channels can avoid Cable or Satellite spectrum

Designed to transverse Coax and associated splitters
— Sub-carrier power and bit-loading are managed per link
— Packet error rates <1 in 1,000,000 packets
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@ MoCA 2.0

MF
Adds additional 100MHz channel support
Targeted performance 400Mbps

Adds support for bonding in dual chip design

Would increase performance to 800Mbps

Adds additional frequency band support
425 - 625MHz

Improved Quality of Service and Forward Error
Correction
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@ HPNA (ITU G.9954)

Uses QAM transmission over coax and phone line
— O0dmv with about 1db loss per 100 foot of Coax
— >10 bits per symbol
Uses 4-52Mhz Frequency Band
— 16 or 32MHz wide channel with 160 or 320Mbps carrier bit rate
— <bms packet latency depending on packet size
— Channels can avoid some disturbers
Designed to transverse Coax and associated splitters
— Packet error rates <1 in 1,000,000 packets
— Lower frequency is ideal for longer reach on wired mediums
— Frequency is inside splitter pass band
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@ Homeplug AV

Uses OFDM transmission over powerline and coax
— ~280mW (<.00001mW/Hz average notched for HAM bands)
— Meets FCC unintentional emitter requirements

Uses 2-30MHz Frequency Band
— 28MHz wide channel with 200Mbps carrier bit rate
— 10~20ms packet latency depending on TDMA allocations

Designed to avoid noise in powerline circuits
— Packet error rates <1 in 1,000 packets on powerline

— 1024 QAM bit loading improves multi path coax environment
— Frequency is inside splitter pass band
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@ MediaXtream

Uses OFDM transmission over powerline and coax
— <.00001mW average notched for HAM bands
— Meets FCC unintentional emitter requirements

Uses 2-30MHz or 50-2000MHz Frequency Band
— 28/250MHz wide channel with 200/>500Mbps carrier bit rate
— ~bms and up packet latency depending on nodes in mesh
Designed to avoid noise in powerline circuits
— Packet error rates <1 in 1,000 packets on powerline

— 1024 QAM bit loading improves multi path coax environment
— Frequency is inside splitter pass band

MOTOROLA and the Stylized M Logo are registered in the US Patent & Trademark Office.
All other product or service names are the property of their respective owners. © Motorola, Inc. 2010



@ G.hn (G.9960)

Uses OFDM transmission over powerline, coax & phone
— <.00001mW average notched for HAM bands
— Meets FCC unintentional emitter requirements
Uses 80MHz-2.5GHz Frequency Band
— 50/100Mhz wide channel with 500/1000Mbps carrier bit rate
— ~bms and up packet latency depending on nodes in mesh
Designed to avoid interference in all wired mediums
— Packet error rates <1 in 1,000 packets on powerline
— 4096 QAM bit loading improves multi path coax environment
Designed to be compatible with legacy technologies
— Senses most common legacy technologies
— Either avoids their space/time or bridges & manages them
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@ Comparison

Speed

190Mbps

120Mbps

Backers Timeline

Quality

Very good

2+ big carriers

400Mbps
800Mbps

2+big carriers

144Mbps

2+ big carriers

80Mbps

800Mbps
400Mbps

3+ big carriers have interest good

800Mbps
650Mbps

unknown good

1+ big carrier unknown
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@ Conclusions

No single technology meets 2010 requirements

Hybrid networks are the reality short term
Technology selection determined by application delivered

Bandwidth alone can’t solve the issues

G.hn (ITU G.9960) promises any wired medium in 2011

MoCA 2.0 designed as logical evolution for installed MoCA 1.x
deployments

Placement and mobility will become ever more important
Best solutions will combine wired/wireless components
Whole-home mesh may be the only complete solution
QoS and Latency are just as important
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