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Key Benefits of 802.11n

= Better overall end-user experience for high bandwidth
data, voice and video applications

9X higher throughput

More reliable and predictable coverage

= Backwards compatibility with 802.11a/b/g clients

Clients will co-exist for a long time

Primary 802.11n Components




Evolution to New MIMO Technology
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MIMO Overview
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MIMO Increases PHY Data Rates

for all clients
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More Reliable, Predictable Connectivity

for all clients

= Higher mean throughput, more reliable connections for each client
Better reliability, better user experience
Predictable throughput and coverage

Fewer help desk calls

Traditional
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40-MHz Channels and Packet Aggregation
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802.11n Interoperability

= Standard guarantees backwards Compatibility with
Existing 802.11a/b/g clients

= Support for all 802.11n draft 2 compliant client devices

= Wi-Fi Alliance has selected the Cisco Aironet AP1250

as the benchmark for the Wi-Fi Alliance 802.11n test
bed

= Cisco has conducted extensive testing with Intel to
ensure client to access point compatibility
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802.11n Standard Update

= |EEE 802.11n standard is still under development

Changes to the standard are still being made (base features are mostly
stable, optional features are in flux)

Architectural and Security reviews are still underway
Letter Ballot passed in Mar '07 (Draft 2.0)
WFA certification of 802.11n Draft 2.0 products planned for mid-2007

Official ratification date is Sep 08
Ratified 802.11n

Letter Ballot passes  Draft 2.0 products products available 2 years into a 4 year

Draft 2.0 available in the IEEE  (assumes no major laptop refresh cycle

rat 2. g WFA market 802.11n changes in (50% of users have

spteci_rr;;)ve begins draft standard standard) 802.11n)
o Letter 2.0 mter -op ratified
Ballot | |_\ |—\
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Summary of 802.11n Key Benefits

= More Predictable Coverage
= More Reliable Coverage
= Higher Throughput

= Interoperability
Backwards Compatibility with Existing 802.11a/b/g
WEFA Certification Utilizing Cisco Aironet AP1250
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Deployment Considerations

= Providing Power to the 802.11n AP
= Planning for Additional Network Capacity

= 802.11n Deployment Considerations



AP1250 Powering Options

* Poll: Is there interest in this product?



Planning for Additional Network Capacity:

802.11n Aggregation

11N 11N
Packet | PHY Payload | 445G 11N Aaarogation Aggregation
Size Rate (Mbps) (Mbps) (Mbps) (Mbps)
5 Mbps 1.8 1.6 3.0 5.6
54 Mbps 3.5 2.6 7.1 44
13 Mbps 2.1 4.7 12
64 Bytes
65 Mbps 2.7 7.1 50
150 Mbps 2.8 8.1 90
300 Mbps 2.8 8.5 140
5 Mbps 5.5 5.4 5.8 5.6
54 Mbps 33 29 42 51.5
1500 13 Mbps 10.7 12 12.2
Bytes 5 Mbps 325 48 62
150 Mbps 48 87 143
300 Mbps 55 121 287
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Planning for Additional Network Capacity:
So just how fast is fast?!?

Case 1: Point to point bi-directional traffic (50% up and 50% down)

PHY Rate (Mbps)

w/ A-MSDU (Mbps)

w/o A-MSDU (Mbps)

130 (20Mhz Channels)

68

30

300 (40Mhz Channels)

100

35

Case 2: 8 Clients data only, Cisco packet mix

PHY Rate (Mbps)

w/ A-MSDU (Mbps)

w/o A-MSDU (Mbps)

130 (20Mhz Channels)

32

12

300 (40Mhz Channels)

48

14

Case 3: 5 voice calls, 1 video and 5 data clients

PHY Rate (Mbps)

w/ A-MSDU (Mbps)

w/o A-MSDU (Mbps)

130 (20Mhz Channels)

8

7.5

300 (40Mhz Channels)

9.5

7.5




802.11n Throughput Potential
Not Optimized for Small Packets
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Planning for Additional Network

Capacity: Controller Readiness for 11n

802.11a/b/g Only | Mixed 802.11a/b/g Pure 802.11n
and 802.11n
Provisioning Factor 1x 1-1.2x 1-1.5x
Controller WIiSM, 4402, 4404, WIiSM, 4402, 4404, WIiSM, 4402, 4404,
Recommendations Catalyst 3750G, 2106, | Catalyst 3750G, 2106, Catalyst 3750G
WLCM WLCM

= Cisco WLAN Controllers with 4.1 support line-rate throughput

= Real world 802.11n rates will be much lower than the theoretical
maximums

= Cisco Unified WLAN Architecture is the designed to scale easily and as
needed - most flexible scalability in the industry

= Cisco Aironet AP1250 has 10/100/1000 Ethernet: additional throughput
may require 1Gbps switch ports



802.11n Deployment Considerations

Enterprise risk tolerance in deploying draft-802.11n products
No guaranteed software-only upgrade path to ratified 802.11n
Interoperability not yet assured

= Availability of enterprise-class “ratified” 802.11n clients and APs
802.11n will not be ratified until Sep 2008 at the earliest
Standards based products will appear close to ratification of standard
Enterprise move to 802.11n will not occur until clients are widely available
Synchronization with laptop refresh cycle

= Availability of PoE+

Dual-band products will require greater than 13W and can not be powered by 802.3af.
Requires 802.3at, which is still under definition.

= Availability of GigE switches

GigE ports may be required in wiring closets to aggregate traffic from high throughput
clients

= Higher throughput benefits will only be realized under certain conditions (traffic
type, proximity to AP, etc.)



Dynamic Frequency Selection

= Software Defined Radio (SDR) or ‘smart radios’ dramatically
increase capabilities and time-to-market.

= Superior DFS implementation allows operation in channels
5250-5350 MHz. Atheros chips do not allow this.

= Ability to detect bin-5 radar signal and adjust channels
accordingly.
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Introducing the

Cisco Aironet
AP1250







