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People move. Networks must follow.™

Aggregate Throughput for Mixed Clients
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Throughput per Client
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Data Rate and SNRData Rate and SNR
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Cell Radius Varies with Data Rate
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AP Coverage
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IEEE 802.11 - WiFi

The basic 802 11 MAC layer uses the Distributed• The basic 802.11 MAC layer uses the Distributed
Coordination Function (DCF) to share the medium 
between multiple stations. DCF relies on CSMA/CA and
optional 802 11 RTS/CTS to share the medium betweenoptional 802.11 RTS/CTS to share the medium between
stations. This has several limitations:

if many stations communicate at the same time, many collisions 
will occur which will lower the available bandwidth (just like inwill occur, which will lower the available bandwidth (just like in
Ethernet, which uses CSMA/CD)
there are no Quality of Service (QoS) guarantees. In particular, 
there is no notion of high or low priority traffic. g p y
once a station "wins" access to the medium, it may keep the 
medium for as long as it chooses. If a station has a low bit rate (1 
Mbit/s, for example), then it will take a long time to send its packet, 

d ll th t ti ill ff f th tand all other stations will suffer from that
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2.4GHZ WLAN channels 

Channels
Power

Frequencies

20+Mhz 20+Mhz 20+Mhz

WLAN signal is spread over 20+Mhz so adjacent channels are not 
usable in the same physical area.
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Capacity is limited in 2.4GHz

And many interferers in 2.4GHz, like
microwave, bluetooth, cordless 
phone etcphone, …etc.

3 Channels
1 HT channel

24 Channels
11 HT channels
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Understanding Association Capacity
• Association capacity means the number of devices that 

the HD WiFi network can “carry”.the HD WiFi network can carry .

==
• To add association capacity, all we have to do is add APs

=
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Understanding Transmit Capacity
• Transmit capacity is the number of lanes on the road
• “Stacking” APs on the same channel will block on uplinkStacking APs on the same channel will block on uplink

pipe before channel capacity.

2.4GHz 5GHz
36 40 44 48 149 153 157 161 165

1 6 11
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Mismatched Client and AP Power Output
• The worst combination is high power APs with low power 

clients. A symptom of this problem is having “5 bars” on the y p p g
client device, but still having a a poor connection. The client 
can hear the AP but the AP cannot hear the client. This 
condition is illustrated in Figure 35condition is illustrated in Figure 35.
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When low-power devices are present
• When reduced-power client devices are present in a coverage zone, 

higher AP density is required. Lowering AP output power to match the 
l t bl li t i t h i k th ff ti ll i f ll d t tleast capable client is to shrink the effective cell size for all data rates
on each AP. 

• To minimize unnecessary rate adaptation due to higher collision 
activity, it is a requirement to reduce the number of supported rates.
This may be accomplished by just enabling 24-54-Mbps legacy OFDM 
rates.
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CCI and ACI
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ACI Effects
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Antenna SelectionAntenna Selection
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Antenna Pattern
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Antenna Patterns
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Dipole Antenna
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Dipole Antenna
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High Gain Omni Antenna ( Elevation View)

mounted at a 40 ft ceiling height
High Gain Omni 

Coverage does not reach 
the clients on the floor
Interfere with other APs on 
the same channel
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Antenna Pattern
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Antenna Patterns
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Downtilt Antenna
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Downtilt Antenna
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RF Coverage StrategiesRF Coverage Strategies
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Coverge Strategies
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Overhead Coverage
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Side Coverage
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Side Coverage
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Floor Coverage (Picocell Coverage)
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Floor Coverage
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WiFi FeaturesWiFi Features
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AP Wi-Fi Spectrum Analysis
- Non-WiFi

Non Wi-Fi 

Cost Effective
•Integrated to Wi-Fi chipset in all 
Cost Effective
•Integrated to Wi-Fi chipset in all 
Aruba 802.11n APs
•Does not require specialized AP or 
external laptop for monitoring

Aruba 802.11n APs
•Does not require specialized AP or 
external laptop for monitoring

Always On
•No specialized chip in AP
Always On
•No specialized chip in AP
•No need to spare scanning time
•Record and Playback on Demand
•No need to spare scanning time
•Record and Playback on Demand

Detailed Charts
•14 simultaneous views within the 
Aruba Mobility Controller

Detailed Charts
•14 simultaneous views within the 
Aruba Mobility Controller
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•No need for external laptop•No need for external laptop
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Band Steering Improves the Network Performance

• 1x11b + 1x11g + 1x11a + 1x11n client mix
• 108% increase in 802.11b throughput, 162% 

increase in 802.11g throughput
• 217% increase in 802 11n throughput 70%217% increase in 802.11n throughput, 70%

increase in total throughput
Effect of Band Steering on Client Throughput

70 0
80.0

40.0
50.0
60.0
70.0

0.0
10.0
20.0
30.0
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0.0
.11n Total

w/o Band Steering w/ Band Steering

Load Balancing across Channels

Better Client DistributionBetter Client Distribution220

230

4x 11n AP Throughput in 2.4GHz 
(Mbps)

Better Client Distribution
•Cisco load balances 6 clients on ch1, 

3 on ch6, 3 on ch11
•Aruba load balances 4 clients on

Better Client Distribution
•Cisco load balances 6 clients on ch1, 

3 on ch6, 3 on ch11
•Aruba load balances 4 clients on

190

200

210

220

•Aruba load balances 4 clients on 
each of ch1, ch6, ch11

•Aruba load balances 4 clients on 
each of ch1, ch6, ch11

Higher Total ThroughputHigher Total Throughput
160

170

180

TCP Download
Higher Total Throughput
•Cisco delivers 186Mbps total 
•Aruba delivers 221Mbps total 

(20% higher)

Higher Total Throughput
•Cisco delivers 186Mbps total 
•Aruba delivers 221Mbps total 

(20% higher)70
80
90

Per Channel Throughput (Mbps)

(20% higher)(20% higher)

Similar Channel Throughput
•Cisco delivers 40+66+79 Mbps

Similar Channel Throughput
•Cisco delivers 40+66+79 Mbps20

30
40
50
60

•Cisco delivers 40+66+79 Mbps
•Aruba delivers 71+72+78 Mbps
•Cisco delivers 40+66+79 Mbps
•Aruba delivers 71+72+78 Mbps

0
10
20

Channel 1 Channel 6 Channel 11
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Airtime Fairness
-Mix Type Client Performance Protectionyp

100

11b+11g+11n 2.4GHz Mix and 11a+11n 5GHz Mix 
TCP Download Throughput (Mbps) 

Higher 11n Throughput
• 2x to 3x better 11n 

f d t

Higher 11n Throughput
• 2x to 3x better 11n 

f d t
20

40

60

80

performance compared to
competition
performance compared to
competition

0
2.4GHz 5GHz

Aruba AP-105 Cisco AP-1140
Aerohive AP-340 Rcukus 7963

802.11b Awareness
• Only Aruba offers 11b 

awareness – hence greater 

802.11b Awareness
• Only Aruba offers 11b 

awareness – hence greater 

Aerohive AP-340 Rcukus 7963

11b+11g+11n 2.4GHz Mix
TCP Download Throughput (Mbps) 

peak mix type throughputpeak mix type throughput

Higher Total ThroughputHigher Total Throughput25
30
35
40
45
50

Higher Total Throughput
• 10-30Mbps higher throughput 

compared to competition

Higher Total Throughput
• 10-30Mbps higher throughput 

compared to competition
0
5

10
15
20
25

A b AP 105 Ci AP 1140 A hi AP R k 7963
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Aruba AP-105 Cisco AP-1140 Aerohive AP-
340

Ruckus 7963

802.11n 802.11g 802.11b

ArubOS Features
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802.11ac Wave 2 Technology Deep Dive 
andand

Deployment Recommendations

Video for 802.11ac Wave 2 Technology Deep Dive

More Detail Please See

http://community.arubanetworks.com/t5/Airheads-
Conference-Vegas-2015/Breakout-802-11ac-Wave-2-

2 CONFIDENTIAL © Copyright 2015. Aruba Networks, Inc. All rights reserved

g
technology-deep-dive-and-deployment/td-p/218559
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What is Wave 2?

33

802.11ac Technology Overview

Think of 11ac as an 
extension of 11n 11ac Wave 1 introduced:

• Even wider channels (80 MHz)• 11n specification 
introduced/leveraged:
• 2.4 and 5 GHz supported

Wid h l (40 MH )

• Even wider channels (80 MHz)
• Better modulation (256 QAM)
• Additional streams (up to 8)

• Wider channels (40 MHz)
• Better modulation (64-QAM)
• Additional streams (up to 4 

streams)

• Beam forming (explicit)
• Backwards compatibility with
11a/b/g/nstreams)

• Beam forming (explicit and 
implicit)

• Backwards compatibility with 
11a/b/g

/ /g/
• Refer to http://www.802
11.ac.net for in depth
information

4 CONFIDENTIAL © Copyright 2015. Aruba Networks, Inc. All rights reserved

11a/b/g
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Wave 2 of 11ac

• What will wave 2 802.11ac offer?
• MU-MIMO

• Use AP MIMO resources more effectively
• Transmit data to multiple devices simultaneously: for example 4SS AP 

streaming data to four 1SS clients simultaneously
• 4x4:4SS

• Benefit of additional stream mostly for MU-MIMOy
• Not anticipating any 4x4:4SS client devices
• Adds 33% to max data rate in SU-MIMO

• VHT160
• Doubles max datarate• Doubles max datarate
• Practical problem: only 2 VHT160 channels available in entire 5GHz band

• Max 5GHz radio data rates increases again!
• 450 (11n 3x3 HT40) 1 300 (11ac 3x3 VHT80) 3 467 (11ac 4x4

5 CONFIDENTIAL © Copyright 2015. Aruba Networks, Inc. All rights reserved

• 450 (11n 3x3 HT40), 1,300 (11ac 3x3 VHT80), 3,467 (11ac 4x4
VHT160)

Implementation Evolutions

11n Initial APs
• 2 SS

11n Mature
• Up to 3 SS2 SS

• 40 MHz

• 64 QAM

Up to 3 SS
• 40 MHz

• 64 QAM

11ac Wave 1 (Initial)
• 3 SS

11ac Wave 2
• Up to 4 SS

• 80 MHz

• 256 QAM

• Up to 160 MHz
• 256 QAM

MU MIMO

6 CONFIDENTIAL © Copyright 2015. Aruba Networks, Inc. All rights reserved

• MU-MIMO
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Channel Allocations

77

802.11ac Channels (FCC)

UNII I and UNII II
2x 80 MHz 
4x 40 MHz 
8 20 MH

Channel

Freq (MHz)

8x 20 MHz

UNII II extended
3x 80 MHz

36 4844 5240 56 6460 Band
Edge

5180 5200 5220 5240 5260 5280 5300 5320 5350

Band
Edge
5150

Weather 

Channel

Freq (MHz)

3x 80 MHz
6x 40 MHz 
12x 20 MHz 

100 112108 116104 120 128124

5500 5520 5540 5560 5580 5600 5620 5640

Band
Edge
5470

136 140 Band
Edge

5680 5700 5725

132

5660

144

5720

Radar

Band

US UNII III
1x 80 MHz
2x 40 MHz
5 20 MH

Freq (MHz)

149 161157153Band 165

8 CONFIDENTIAL © Copyright 2015. Aruba Networks, Inc. All rights reserved

Band
Edge

Channel
Freq (MHz) 5850

5x 20 MHz149 161157153

5745 5765 5785 5805

Band
Edge
5725

165

5825
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Potential Future 5GHz FCC Channel plan

23dBm 30dBm 30dBm 36dBmTBD 30dBm

9 CONFIDENTIAL © Copyright 2015. Aruba Networks, Inc. All rights reserved

Current 5GHz ETSI Channel plan

23dBm 30dBm 30dBm

10 CONFIDENTIAL © Copyright 2015. Aruba Networks, Inc. All rights reserved
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Practical Coverage

1111

Coverage Example

1. Sample coverage for 3x3:3 11n AP (or 3x3:3 11ac AP 
with 11n clients) in HT40 mode

360
405450

Coverage area sustains MCS5 and up

12 CONFIDENTIAL © Copyright 2015. Aruba Networks, Inc. All rights reserved
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Coverage Example

2. Upgrade to 3x3:3 11ac AP with 11ac clients, still using 
40Mhz channels (VHT40)

360
405450

540540
600

13 CONFIDENTIAL © Copyright 2015. Aruba Networks, Inc. All rights reserved

Radius for 600Mbps (MCS9) area is 1/4 of that for 450Mbps (MCS7)

Coverage Example

3. Equivalent range for clients using 80MHz channels 
(VHT80)

780
878
975
1170

585

1170
1300

Rates roughly double, relative range for each of the MCS rates does not 
change, but 80MHz range is ~70% of equivalent (same MCS) 40MHz range

14 CONFIDENTIAL © Copyright 2015. Aruba Networks, Inc. All rights reserved
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Relative Range 802.11ac Rates
Si l l l d l iSignal level and relative range

dB r %
MCS0 87 63
MCS1 85 50
MCS2 83 40
MCS3 79 25MCS3 79 25
MCS4 76 18
MCS5 71 10
MCS6 66 5.6
MCS7 63 4.0
MCS8 58 2 2

Datarate
40MHz 80MHz

MCS0 45 97.5
MCS1 90 195

MCS8 58 2.2
MCS9 51 1.0

MCS1 90 195
MCS2 135 292.5
MCS3 180 390
MCS4 270 585
MCS5 360 780
MCS6 405 877.5

15 CONFIDENTIAL © Copyright 2015. Aruba Networks, Inc. All rights reserved

MCS7 450 975
MCS8 540 1,170
MCS9 600 1,300

What about Wave 2 coverage?

About the same-
• 160 MHz is just two 80 MHz sandwiched together

• No increase in noise floor
• No new modulations are introduced

• No new circles in the bulls eye
Additi l t d t h• Additional streams do not change coverage area

16 CONFIDENTIAL © Copyright 2015. Aruba Networks, Inc. All rights reserved
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BASIC BEAMFORMING

1717

Antenna Basic Physics

• When the charges 
oscillate the waves go 
up and down with the 
charges and radiate 
awayaway

• With a single element 
the energy leaves 

if luniformly.
• Also known as omni-

directionally

18 CONFIDENTIAL © Copyright 2015. Aruba Networks, Inc. All rights reserved

directionally
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Building Arrays: 2 Elements

• By introducing additional antenna elements we 
can control the way that the energy radiates

• 2 elements excited in phase

45

60
7590105

120

135

/2

0

15

30150

165

180

195

210

225 315

330

345

dB Plot
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240
255 270 285

300

Building Arrays: 4 Elements

• By introducing additional antenna elements we 
can control the way that the energy radiates

• 4 elements excited in phase

45

60
7590105

120

135

p
Equal amplitude

0

15

30150

165

180

195

210

225 315

330

345

dB Plot
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Building Arrays: 4 Elements

• By shaping the amplitude we can control 
sidelobes

• 4 elements excited in phase

45

60
7590105

120

135

p
Amplitude 1, 3, 3, 1

0

15

30150

165

180

195

210

225 315

330

345

dB Plot
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240
255 270 285

300

Building Arrays: 4 Elements Phase

• By altering phase we can alter the direction 
that the energy travels

• 4 elements excited with phase slope

45

60
7590105

120

135

p p
Equal amplitude

0

15

30150

165

180

195

210

225 315

330

345dB Plot
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240
255 270 285

300
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802.11ac Beamforming

2323

11ac Beamforming: Notes

Works with clients that support 11ac beamforming function
This is at a minimum all 11ac client devices using Broadcom chipsets
Support will have to come to all devices to compete with Broadcom offeringSupport will have to come to all devices to compete with Broadcom offering

11ac beamforming is standards based
first standard that is doing this the “right” way
11ac beamforming represents the consensus view of the 1000’s of contributors to11ac beamforming represents the consensus view of the 1000 s of contributors to
the standards process

11ac beamforming is implemented in baseband. 
It works with all antenna subsystemsy
The total number of beamforming combinations is effectively infinite

11ac actively tracks users so has a recent channel estimate between 
the AP and client that is updated frequently

24 CONFIDENTIAL © Copyright 2015. Aruba Networks, Inc. All rights reserved
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Background
11n/11ac MIMO
• 1 Stream

• All antenna elements send same data with time delay
• 3 Streams• 3 Streams

• 1 Stream is sent on each antenna

11ac Beamforming
• 1 Stream

• Stream is spatially multiplexed across the three antennasp y p
• Same info but phase and amplitude differences

• 3 Streams
• All three streams are spatially multiplexed across the 

th t

25 CONFIDENTIAL © Copyright 2015. Aruba Networks, Inc. All rights reserved

three antennas

Sounding process

sounding  frames
Beamformer Beamformee

E li it f db k f b f i (802 11 )

Beamformed frames

feedback from sounding

Explicit feedback for beamforming (802.11ac)
1 (Beamformer) Here’s a sounding frame
2 (Beamformee) Here’s how I heard the sounding frame
3 Now I will pre-code to match how you heard me

Explicit feedback for beamforming 

26 CONFIDENTIAL © Copyright 2015. Aruba Networks, Inc. All rights reserved
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802.11ac MU-MIMO

2727

MU-MIMO

MU-MIMO is the defining feature for “Wave 2”
Enables simultaneous transmissions of data from AP to multiple clients (downstream
only) optimizing the use of AP resourcesonly), optimizing the use of AP resources

1SS 1SS

1SS

1SS

CONFIDENTIAL © Copyright 2015. Aruba Networks, Inc. All rights reserved 28
SU-MIMO (2 wasted streams) MU-MIMO (Wave 2 clients)
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3 Clients: 4x4 AP

Room Width: 10m
Room Length: 10m
Room Height: 7m

AP Antenna Pattern

Room Height: 7m
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Stream 1 to Client 1
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20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
0.01

Wavelengths
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Stream 2 to Client 2

Stream 2 Antenna Pattern
10
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d 

A
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Stream 3 to Client 3

Stream 3 Antenna Pattern
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Stream 3 Antenna Pattern
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20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
0.01

Wavelengths
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MU-MIMO Challenges

• There is overhead in sounding the channel
• If sounding is required too frequently, gains are reduced.

S di i i d if i i f ti b t th th i• Sounding is required if previous information about the over-the-air
channel is stale (the client moved, something around it moved)

• >500us (6 SIFS + NDPA/NDP + 2 Polls + 3 BF Reports >400us, 2x(SIFS + BAR) 
= 100us)= ~100us)

• Clients that would benefit most from MU-MIMO are the most likely to require 
frequent soundingfrequent sounding.

• Phones, handhelds are typically not held totally still
• Failure to sound the channel frequency enough leads to undesired inter-

stream interference and lower supportable PHY rates.

33 CONFIDENTIAL © Copyright 2015. Aruba Networks, Inc. All rights reserved

stream interference and lower supportable PHY rates.

Practical Applications of Wave 2

3434
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Wave 2 Data Rates

1 SS 2 SS 3 SS 4 SS
3 SS VHT 80 MHz 433 867 1300 N/A3 SS VHT 80 MHz 433 867 1300 N/A
4 SS VHT 80 MHz 433 867 1300 1733

3 SS VHT 160 MHz 867 1733 2600 N/A

4 SS VHT 160 MHz 867 1733 2600 34664 SS VHT 160 MHz 867 1733 2600 3466

35 CONFIDENTIAL © Copyright 2015. Aruba Networks, Inc. All rights reserved

TCP Throughputs

1 SS 2 SS 3 SS 4 SS

3 SS VHT 80 AP 303 607 910 N/A

4 SS VHT 80 AP 303 607 910 1213

3 SS VHT 160 AP 607 1213 1820 N/A

4 SS VHT 160 AP 607 1213 1820 2426

• 70% of data rate is best case throughput for wireless TCP traffic.
• Throughput is lost to:

• TCP traffic
• Management traffic

36 CONFIDENTIAL © Copyright 2015. Aruba Networks, Inc. All rights reserved

• FEC
• Assuming best SNR and single client
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MU-MIMO  Best Case 5 GHz Throughputs

MU-MIMO
1 SS 

clients
2 SS 

clients

3 SS VHT 80

• ~75% efficiency for 1 SS clients
• ~65% efficiency for 2 SS clients
• Efficiency goes down from there 3 SS VHT 80

AP 683 622

4 SS VHT 80 
AP 910 789

• Efficiency goes down from there.
• 3 SS + 1 SS is less efficient than 

separately serving to 3 SS and 1 SS
• MU-MIMO has client side dependencies AP 910 789• MU-MIMO has client side dependencies

max 1 SS 
Max 2 

SS
MU-MIMO clients clients
3 SS VHT 

160 AP 910 1213
4 SS VHT

37 CONFIDENTIAL © Copyright 2015. Aruba Networks, Inc. All rights reserved

4 SS VHT
160 AP 910 1213

What does that mean for 11ac wave 2?

MU-MIMO efficiency means we see pretty much the same max real-world 
throughputs as wave 1

MU-MIMO allows the network to reach max throughput much more often

FCC opening up spectrum is critical to realize the potential of 160 MHz channelsFCC opening up spectrum is critical to realize the potential of 160 MHz channels

Real world throughputs will be brought down from best case by:
• Client capability mix (11n and non MU MIMO devices)• Client capability mix (11n and non-MU-MIMO devices)
• Client location distribution (weak SNR)
• Client count (air contention increases with number of clients)

38 CONFIDENTIAL © Copyright 2015. Aruba Networks, Inc. All rights reserved
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Do I need 2.5 gbps for wireless?

Short answer: No.

Long Answer:
• > 1gbps will likely be needed at some point, but we aren’t there yet.
• No IEEE standard for 2.5 gbps

Li i d i i• Limited investment protection
• Potential wired and wireless interop issues

• Real world throughputs with 80 MHz channels will not require >1 gbps
Wi d t ffi i f ll d l i l i h lf• Wired traffic is full duplex, wireless is half

• 2.5 gbps carries a large price premium today

39 CONFIDENTIAL © Copyright 2015. Aruba Networks, Inc. All rights reserved

Deployment recommendations

VRDs are the place to start
• RF and Roaming Optimization for 11ac

40 CONFIDENTIAL © Copyright 2015. Aruba Networks, Inc. All rights reserved
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Deployment recommendations
Feature Recommended Value
Transmit Power (dBm) Open Office:

5 GHz: Min 12/Max 15
2 4 GHz: Min 6/Max 9

Walled office or Classroom:
5 GHz: Min 15/Max 18
2.4 GHz: Min 6 /Max 92.4 GHz: Min 6/Max 9

Channels 80 MHz channels can be used in green field deployments.
U-NII-2 and U-NII-2e (DFS) channels must be used when operating on 80 
MHz channels.
R h l 144 f li tRemove channel 144 from list.

AirTime Fairness Fair Access

Data Rates 802.11 a & g: Basic rates:12,24
802.11 a & g transmit rates:g
12,24,36,48,56

Beacon Rate (Mbps) For both 802.11a and g
radio use 12 or 24.

Multicast rate optimization Enable
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Multicast rate optimization Enable

A-MSDU 2

Introducing MU-MIMO on 320 Series

MU-MIMO is the defining feature for “Wave 2”
Enables simultaneous transmissions of data from AP to multiple clients (downstream 
only) optimizing the use of AP resourcesonly), optimizing the use of AP resources

1SS 1SS

1SS

1SS
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SU-MIMO (2 wasted streams) MU-MIMO (Wave 2 clients)
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Introducing MU-MIMO on 320 Series

MU-MIMO is the defining feature for “Wave 2”
Enables simultaneous transmissions of data from AP to multiple clients (downstream 
only) optimizing the use of AP resourcesonly), optimizing the use of AP resources

320 Series Access Points have 4x4 MIMO radios
But there are no 4SS client devices (now or planned)
Enabling the use of 3SS for MU MIMO (4SS only for SU MIMO)Enabling the use of 3SS for MU-MIMO (4SS only for SU-MIMO)

Send data to three 1SS clients or one 2SS + one 1SS simultaneously
Could theoretically triple the performance or capacity, but there’s overhead and 
i ffi i i d i th i E t t 2 finefficiencies reducing the gain. Expect to see 2x performance.

Important: MU-MIMO needs to be supported by the client as well
Requires new client hardware (chipset) 
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Not supported/enabled on any current client devices

Enhanced ClientMatch™ with MU-MIMO awareness

With Enhanced ClientMatch (3 clients)Without Enhanced ClientMatch (3 clients)

Aggregate Downstream Throughput

With t WithWith t With

W1 AP1 W2 AP2

Without
ClientMatch

With
ClientMatch

AP1 300 Mbps

AP 300 Mb

Without
ClientMatch

With
ClientMatch

AP1 300 Mbps 300 Mbps

AP 300 Mb 450 MbAP2 300 Mbps

Network 600 Mbps

AP2 300 Mbps 450 Mbps

Network 600 Mbps 750 Mbps

ClientMatch boost 25%

W1 C1

W2 C2

W2 C4 Efficiency of MU-MIMO 
• 1SS clients deliver ~75%
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• 2SS clients deliver ~65%ClientMatch
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THANK YOU 
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