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From the access layer to the core, build end-to-end wireless networks with

Motorola Wireless Broadband and Motorola Wireless LAN solutions

ONE POINT

WIRELESS SUITE
Design, Deploy, 

Manage, Protect

Motorola Wireless Broadband Portfolio



ÁThe 802.11n standard was developed by the IEEE 802.11 
Working Group to improve network throughput over the previous 
two standards ï802.11a and 802.11g.

Á802.11n is categorized as WiFi, but unlike other standards it can 
operate in the 5 GHz band as well as in the 2.4 GHz band. 

ÁAfter seven years of development the 802.11n standard was 
formally ratified on Sept 11th 2009.

Á802.11n products are backwards compatible with 802.11 a/b/g 
solutions and even improve throughput of legacy clients.

Defining the 802.11n Standard

http://www.ieee.org/portal/site/iportals?WT.mc_id=hplogo_upleft


Key 802.11n Technology Features

802.11n has a number of components all of 
which require tuning and design when building 
an outdoor 802.11n product;

ÅMIMO (Multi In Multi Out)

ÅSpatial Multiplexing (Multiple Data Streams)

ÅPacket Aggregation (ie Video - Large Packets)

ÅMaximal Ratio Combining (clients can hear better)

ÅChannel Bonding (20MHz - 40MHz)

Just having a MIMO scheme does not mean 
you have a high capacity outdoor product. 

YOU NEED THEM ALL



MIMO 

(Multiple Input Multiple 

Output)

More receivers, more 

transmitters offer more 

opportunities to make a link

SISO 

(Single Input Single Output)

As an example a traditional 

802.11b/g chip has one 

transmit and receive
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Understanding MIMO



Access 

Point

Access 

Point 

or Client

Multiple Transmitted Data Streams

Cyclic Shift Diversity (CSD)

Á Delivers multiple data streams

Á Does not require MIMO AP and MIMO
client

Multiple Received Data Streams

Maximum Ratio Combining (MRC)

Á Increases receiver sensitivity

Á Works with MIMO and legacy clients

3 x3 : 2

Multiple Unique Data Streams

Spatial Multiplexing (SM)

Simultaneous transmission of multiple unique

data streams 

Á Increases data rate

Á In a 40 MHz channel data rate:

Single Stream ïMax 157 Mbps

Dual Stream ïMax 300 Mbps

Understanding MIMO



Industrial Markets
Data Voice Video Applications

Transportation 

Video to/from buses / trains
ωHotspot downloads in terminal
ωIn car vehicle mobility

Public Safety

Police, EMS and Fire
ωMobile Office
ωe-Citations / e-Ticketing
ωField Reporting / Database Access
ωLicense Plate Recognition

Education

Outdoor Campus Coverage

Multi Use Networks
Cities, Parks, Apartment 

Buildings

Video Surveillance
Wireless backhaul for camera monitoring
ωFixed Camera Connectivity
ωRed Light Cameras
ωPublic Transit Surveillance
ωIncident Scene / Event Management

More Users & More Applications 
Require More Capacity

Enabling Applications within a Mesh Network

Target Markets for 802.11n Mesh Outdoors



Outdoor Multi-Radio Mesh 802.11n Solution ïAP 7181

AP 7181
Á802.11 a/b/g/n at 2.4, 5.X 

Á300 Mbps capable in every band

ÁADEPT integrated antenna system

ÁBeautiful design ïñNo Porcupinesò

ÁMeshConnexÊ mobility routing

ÁOne Point Wireless Suite

ÁSeamless indoor/outdoor



Integrated 

Antenna

Zero Antenna Sticks

Higher performance,

better coverage

and no ñporcupines.ò

Motorola has designed the AP 7181 to be the best solution 

for municipal, transit and enterprise deployments.

Seamless 

Network

One network, 

Indoor and Out

Seamless indoor and 

outdoor network with 

single screen network

management.

TRUE 11n 

Mesh Layer 

300 Mbps Mesh Rates

Supports more high 

bandwidth clients so 

you wonôt outgrow 

your network.

3000 1

AP 7181 ïThe Right Solution



Vs

ADEPT Antenna 

System

Vertical Dipole Stick 

Antenna System

VS.

ADEPTïADvanced Element Panel Technology
ÁIntegrated vertical and horizontal polarization for every band

ÁSoftware-controlled electronic down tilt without antenna replacement or bucket truck

ÁNo coverage gaps from multi-antenna ñshadowingò or ñnotchingò

ÁMore compact and aesthetic ïgives more choices for mounting locations

0ADEPT VS. Vertical Dipole Stick Antennas



Polarization Diversity

Self Shadowing Avoidance

Software Electronic Down-Tilt

Dynamic Interference Avoidance

Advantages of ADEPT Antenna Technology 0



Multiple Stick Antennas Cause Self-Shadowing

Competitor AP 7181

Nearby antennas ñshadeò or ñnotchò the 

desired omni-directional antenna pattern 

leading to unpredictable coverage holes. 

AP 7181 provides true omni-directional

coverage for predictable deployments 

and reliable connections.

0



Dynamic Interference Avoidance for Polarization

Dynamic Interference Avoidance for Chains 0



Dynamic Interference Avoidance for Polarization

Dynamic Interference Avoidance for Polarization 0


