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Accuracy

While reasonable efforts have been made to assure the accuracy of this document, Motorola, Inc. assumes no liability resulting from any inaccuracies or omissions in this document, or
from use of the information obtained herein. Motorola, Inc. reserves the right to make changes to any products described herein t0 improve reliability, function, or design, and reserves
the right to revise this document and to make changes from time to time in content hereof with no obligation to notify any person of revisions or changes. Motorola, Inc. does not
assume any liability arising out of the application or use of any product, software, or circuit described herein; neither does it convey license under its patent rights or the rights of
others. It is possible that this publication may contain references to, or information about Motorola products (machines and programs), programming, or services that are not
announced in your country. Such references or information must not be construed to mean that Motorola intends to announce such Motorola products, programming, or services in
your country.

Copyrights
This document, Motorola products, and 3! Party Software products described in this document may include or describe copyrighted Motorola and other 3 Party supplied computer
programs stored in semiconductor memories or other media. Laws in the United States and other countries preserve for Motorola, its licensors, and other 3" Party supplied software
certain exclusive rights for copyrighted material, including the exclusive right to copy, reproduce in any form, distribute and make derivative works of the copyrighted material.
Accordingly, any copyrighted material of Motorola, its licensors, or the 3' Party software supplied material contained in the Motorola products described in this document may not be
copied, reproduced, reverse engineered, distributed, merged or modified in any manner without the express written permission of Motorola. Furthermore, the purchase of Motorola
products shall not be deemed to grant either directly or by implication, estoppel, or otherwise, any license under the copyrights, patents or patent applications of Motorola or other 3rd
Party supplied software, except for the normal non-exclusive, royalty free license to use that arises by operation of law in the sale of a product.

Restrictions
Software and documentation are copyrighted materials. Making unauthorized copies is prohibited by law. No part of the software or documentation may be reproduced, transmitted,
transcribed, stored in a retrieval system, or translated into any language or computer language, in any form or by any means, without prior written permission of Motorola, Inc.

License Agreements

The software described in this document is the property of Motorola, Inc and its licensors. It is furnished by express license agreement only and may be used only in accordance with
the terms of such an agreement.

High Risk Materials

Components, units, or 3'! Party products used in the product described herein are NOT fault-tolerant and are NOT designed, manufactured, or intended for use as on-line control
equipment in the following hazardous environments requiring fail-safe controls: the operation of Nuclear Facilities, Aircraft Navigation or Aircraft Communication Systems, Air
Traffic Control, Life Support, or Weapons Systems (High Risk Activities). Motorola and its supplier(s) specifically disclaim any expressed or implied warranty of fitness for such High
Risk Activities.

Trademarks

@ MOTOROLA

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.

3

The CE mark confirms Motorola, Inc. statement of compliance with EU directives applicable to this product. Copies of the Declaration of Compliance and installation information in
accordance with the requirements of EN50385 can be obtained from the local Motorola representative or by contacting the Customer Network Resolution Center (CNRC). The 24—
hour telephone numbers are listed at in the overview section of this manual or visit www.motorola.com/pmp.

. . @ MOTOROLA
PMP 320 Link Budget Details - ver 2.0 - May 11, 2010



Overview

The following tables reflect a guideline for the PMP320 performance in varying RF conditions reflecting changing RSSI and CINR. This is
a guideline only and the information must be used in conjunction with prior experience in deploying wireless solutions. The focus of the
information below is the product’s RF performance, and therefore, for all tests, UDP traffic was utilized to characterize throughput over
varying conditions. A separate paper is available from Motorola that provides guidelines to achieve maximum TCP and UDP throughput
for a PMP320 system.

For each channel bandwidth and downlink/uplink ratio that is supported, this document provides tables that show the typical throughput
that can be achieved, the coverage (in miles) and the CINR that is required. This information is listed for each modulation and coding
state (MCS). The received signal strength indicator (RSSI) levels that are shown are representative of what will be required in a noise-free
environment although external sources of in-band noise, at the AP or CPE, can require this RSSI to be higher. Therefore, for coverage
planning purposes, CINR and RSSI should be used together.

This data was collected in a lab environment using connectorized radios. Extensive testing has been performed in an outdoor
environment to validate these lab data points.

The PMP320 supports MIMO B and MIMO A technology in the downlink via its two transmitters on the AP and two receivers on the CPE.
The uplink operates in SISO mode and employs receive diversity. It uses one transmitter on the CPE and two receivers on the AP. MIMO
B provides increased throughput by sending independent data streams over the main and diversity paths. On the other hand, MIMO A
provides an increased level of link robustness by sending the same data stream over the two paths (transmit diversity).

When the CPE switches from MIMO B to MIMO A, the downlink will achieve some additional gain due to the redundant data streams (DL
transmit diversity) and this will be reflected by an improved CINR reported on the CPE GUI. At this transition point, the CPE’s RSSI will
not show a similar improvement because, per the WiMax standard, the CPE’s RSSI measurement is only based off of the AP’s pre-amble.
The AP only transmits the pre-amble on the main port. Therefore, the MIMO A (downlink) transmit diversity that occurs with data does not
occur with the pre-amble. (Although the pre-amble is not transmitted with diversity, per the WiMax standard, it is transmitted at about 4dB
increased power relative to the data. Measured average data indicates that this is typically 3.5 dB.)

In some cases where QAM 64 5/6 and MIMO B are used in the downlink, the AP's aggregate downlink throughput capability exceeds the
capacity of an individual CPE. In these cases, the tables only list the single-CPE downlink throughput but a note is added, indicated by an
asterisk (*), stating the total sector downlink throughput available when multiple CPEs are used. For example, when using 10 MHz
channel bandwidth and a 75/25 downlink/uplink ratio, the maximum downlink single-CPE throughput is 25.8 Mbps but the maximum
downlink sector throughput is about 40 Mbps.

In the lab setup, a traffic generator was used to create uplink/downlink traffic and variable attenuators were used to incrementally vary the
attenuation so that radio performance could be characterized from very strong-signal conditions down to sensitivity.

RF cables were used to connect the AP’s MAIN RF port to the CPE’s MAIN RF port via RF attenuators. Similarly, the AP’s DIVERSITY

RF port was connected to the CPE’s DIVERSITY RF port via RF attenuators. There was no Main-to-Diversity path coupling. In real field
deployments with rich LOS multipath that can be converted to MRC gain, the PMP 320’s dual-receiver architecture can achieve the same
level of performance at greater distances since the RSSI and CINR levels at the radios can better by 3dB or more than those listed in the
table, which was measured in an environment with no multipath. Note that the CINR required for a given MCS state will remain constant.

The tables also include four estimates of the coverage (in miles) that can be achieved. One column lists the coverage in a line-of-sight
(LOS) environment with the AP and CPE antennas pointing directly at each other and at near equal height. The other three estimates
increase the assumed level of obstruction with the same alignment described above: near line-of-sight (nLOS, 5dB obstruction), Non line-
of-sight (NLOS1: assuming a 15dB obstruction) and severe Non-Line-of-Sight (NLOS2: 25dB obstruction).

The column labeled “Link Budget Margin to Sensitivity” indicates how much margin (dB) remains before the link will be dropped.
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AP Ant Gain (dB)| 16.5 AP max TX (dBm) 25
CPE Ant Gain (dB) 14.5 CPE max TX (dBm) 27
Antenna Cable Losses (dB) 0.7 Preamble/data (dB) 35
10MHz CHANNEL BANDWIDTH  (75% Downlink / 25% Uplink)
Maximum Supported Distance (km) 11
Maximum Supported Distance (miles) 6.9
Minimum [ Minimum Link Budget nLOS NLOS1 | NLOS2 Minimum | *Minimum Link Budget nLOS NLOS1 NLOS2
Required | Required Link Margin to LOS distance | distance | distance Required | Required Link Margin to LOS distance | distance | distance
Throughput | UL CINR| AP Rx Budget | Sensitivity | distance max max max Throughput | CPE Zone | CPE Rx Budget | Sensitivity distance max max max
MCS (Mbps) (dB) (dBm) (dB) (dB) (miles) (miles) (miles) [ (miles) N MCS (Mbps) CINR (dB) (dBm) (dB) (dB) (miles) (miles) (miles) (miles)
' gam64-ctc-5/6 5.0 25 -73 130.3 21 6.90 6.90 2.46 0.78 =Z | gam64-ctc-5/6 MIMO B *25.8 28 -69 127.5 25 6.90 5.62 1.78 0.56
Z game64-ctc-3/4 4.5 22 -75 132.3 19 6.90 6.90 3.10 0.98 3 game64-ctc-5/6 215 27 -71 130.2 23 6.90 6.90 2.42 0.77
i gam64-ctc-2/3 4.0 21 -77 134.3 17 6.90 6.90 3.90 1.23 Pz gam64-ctc-3/4 19.4 25 -74 132.4 20 6.90 6.90 3.13 0.99
=) game64-ctc-1/2 3.0 19 -78 135.3 16 6.90 6.90 4.37 1.38 ; game64-ctc-2/3 17.2 24 -75 134.2 19 6.90 6.90 3.87 1.22
gam16-ctc-3/4 3.0 17 -81 138.3 13 6.90 6.90 6.18 1.95 @] gam64-ctc-1/2 13.0 20 -79 137.4 15 6.90 6.90 5.58 1.77
gam16-ctc-1/2 2.0 14 -84 141.3 10 6.90 6.90 6.90 2.76 & gam16-ctc-3/4 13.0 19 -80 138.4 14 6.90 6.90 6.28 1.99
gpsk-ctc-3/4 1.5 11 -87 144 7 6.90 6.90 6.90 3.90 gam16-ctc-1/2 8.6 15 -83 142.2 11 6.90 6.90 6.90 3.06
qpsk-ctc-1/2 1.0 5 -93 150.3 1 6.90 6.90 6.90 6.90 gpsk-ctc-3/4 6.5 12 -86 145.3 8 6.90 6.90 6.90 4.35
Sensitivity 1.0 4 -94 151.3 0 6.90 6.90 6.90 6.90 gpsk-ctc-1/2 4.3 6 -93 151.8 1 6.90 6.90 6.90 6.90
Sensitivity 1.6 5 -94 152.8 0 6.90 6.90 6.90 6.90
ALL DISTANCE ESTIMATES SHOWN ASSUME AP and CPE at equal elevation with 0 degree azimuth
nLOS - used additional 5dB of loss * DL T-put shown to one CPE. MIMO-B to multiple CPEs can produce 43.0Mbps
NLOS1 - used additional 15dB of loss All values shown are typical as measured measured in a lab environment with no MRC or Rx Diversity gain included.
NLOS?2 - used additional 25dB of loss In a field deployment, MRC / Diversity gains can improve the Minimum Required Rx levels by 3dB.
10MHz CHANNEL BANDWIDTH  (65% Downlink / 35% Uplink)
Maximum Supported Distance (km) 11
Maximum Supported Distance (miles) 6.9
Minimum [ Minimum Link Budget nLOS NLOS1 | NLOS2 Minimum | **Minimum Link Budget nLOS NLOS1 NLOS2
Required | Required Link Margin to LOS distance | distance | distance Required | Required Link Margin to LOS distance | distance | distance
Throughput [ UL CINR| AP Rx Budget | Sensitivity [ distance max max max Throughput | CPE Zone [ CPE Rx Budget | Sensitivity distance max max max
MCS (Mbps) (dB) (dBm) (dB) (dB) (miles) (miles) (miles) [ (miles) ¢ MCS (Mbps) CINR (dB) (dBm) (dB) (dB) (miles) (miles) (miles) (miles)
X game64-ctc-5/6 8.4 25 -74 131.3 21 6.90 6.90 2.76 0.87 Z | qam64-ctc-5/6 MIMO B *25.2 28 -68 126.9 26 6.90 5.26 1.66 0.53
Z gam64-ctc-3/4 7.5 22 -75 132.3 20 6.90 6.90 3.10 0.98 3 gam64-ctc-5/6 17.2 27 -71 129.9 23 6.90 6.90 2.35 0.74
i game64-ctc-2/3 7.1 21 -76 133.3 19 6.90 6.90 3.47 1.10 Z game64-ctc-3/4 15.5 25 -74 132.8 20 6.90 6.90 3.29 1.04
=) gam64-ctc-1/2 5.0 19 -79 136.3 16 6.90 6.90 4.91 1.55 ; gam64-ctc-2/3 13.7 24 -76 134.7 18 6.90 6.90 4.08 1.29
gam16-ctc-3/4 5.0 17 -82 139.3 13 6.90 6.90 6.90 2.19 @] game64-ctc-1/2 10.4 20 -79 137.8 15 6.90 6.90 5.82 1.84
gam16-ctc-1/2 3.3 14 -85 142.3 10 6.90 6.90 6.90 3.10 & gam16-ctc-3/4 10.4 19 -80 138.9 14 6.90 6.90 6.61 2.09
qpsk-ctc-3/4 2.5 11 -88 145.3 7 6.90 6.90 6.90 4.37 gam16-ctc-1/2 6.9 15 -84 142.7 10 6.90 6.90 6.90 3.26
gpsk-ctc-1/2 1.7 5 -94 151.3 1 6.90 6.90 6.90 6.90 gpsk-ctc-3/4 5.2 12 -87 145.8 7 6.90 6.90 6.90 4.63
Sensitivity 0.04 4 -95 152.3 0 6.90 6.90 6.90 6.90 gpsk-ctc-1/2 3.4 6 -93 151.8 1 6.90 6.90 6.90 6.90
Sensitivity 34 5 -94 152.8 0 6.90 6.90 6.90 6.90
ALL DISTANCE ESTIMATES SHOWN ASSUME AP and CPE at equal elevation with 0 degree azimuth
nLOS - used additional 5dB of loss * DL T-put shown to one CPE. MIMO-B to multiple CPEs can produce 34.6 Mbps
NLOSL1 - used additional 15dB of loss All values shown are typical as measured measured in a lab environment with no MRC or Rx Diversity gain included.
NLOS?2 - used additional 25dB of loss In a field deployment, MRC / Diversity gains can improve the Minimum Required Rx levels by 3dB.
10MHz CHANNEL BANDWIDTH  (55% Downlink / 45% Uplink)
Maximum Supported Distance (km) 11
Maximum Supported Distance (miles) 6.9
Minimum | Minimum Link Budget nLOS NLOS1 | NLOS2 Minimum | *Minimum Link Budget nLOS NLOS1 NLOS2
Required | Required Link Margin to LOS distance | distance | distance Required | Required Link Margin to LOS distance | distance | distance
Throughput | UL CINR | AP Rx Budget | Sensitivity | distance max max max Throughput | CPE Zone | CPE Rx Budget | Sensitivity distance max max max
MCs (Mbps) (dB) (dBm) (dB) (dB) (miles) | (miles) | (miles) | (miles) N MCs (Mbps) CINR (dB) (dBm) (dB) (dB) (miles) (miles) [ (miles) (miles)
X game64-ctc-5/6 8.7 25 -72 129.3 22 6.90 6.90 2.19 0.69 Z | gqam64-ctc-5/6 MIMO B *25.4 28 -68 126.9 27 6.90 5.29 1.67 0.53
Z game64-ctc-3/4 7.4 22 -75 132.3 19 6.90 6.90 3.10 0.98 - game64-ctc-5/6 14.4 27 -72 131.1 23 6.90 6.90 2.68 0.85
i gam64-ctc-2/3 7.2 21 -77 134.3 17 6.90 6.90 3.90 1.23 Z gam64-ctc-3/4 13.0 25 -74 132.8 21 6.90 6.90 3.28 1.04
=) game64-ctc-1/2 5.5 19 -79 136.3 15 6.90 6.90 4.91 1.55 ; game64-ctc-2/3 11.5 24 -76 135.0 19 6.90 6.90 4.25 1.34
gam16-ctc-3/4 6.0 17 -80 137.3 14 6.90 6.90 5.51 1.74 ©) gam64-ctc-1/2 8.6 20 -79 137.7 16 6.90 6.90 5.75 1.82
gam16-ctc-1/2 4.0 14 -84 141.3 10 6.90 6.90 6.90 2.76 a gam16-ctc-3/4 8.6 19 -80 139.0 15 6.90 6.90 6.68 2.11
gpsk-ctc-3/4 2.6 11 -89 146.3 5 6.90 6.90 6.90 4.91 gam16-ctc-1/2 5.8 15 -84 142.8 11 6.90 6.90 6.90 3.27
qpsk-ctc-1/2 2.0 5 -93 150.3 1 6.90 6.90 6.90 6.90 gpsk-ctc-3/4 4.3 12 -87 145.8 8 6.90 6.90 6.90 4.63
Sensitivity 2.0 4 -94 151.3 0 6.90 6.90 6.90 6.90 gpsk-ctc-1/2 2.9 6 -94 152.8 1 6.90 6.90 6.90 6.90
Sensitivity 0.1 5 -95 153.8 0 6.90 6.90 6.90 6.90

ALL DISTANCE ESTIMATES SHOWN ASSUME AP and CPE at equal elevation with 0 degree azimuth

nLOS - used additional 5dB of loss
NLOS1 - used additional 15dB of loss
NLOS?2 - used additional 25dB of loss

* DL T-put shown to one CPE. MIMO-B to multiple CPEs can produce 28.8 Mbps
All values shown are typical as measured measured in a lab environment with no MRC or Rx Diversity gain included.
In a field deployment, MRC / Diversity gains can improve the Minimum Required Rx levels by 3dB.
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AP Ant Gain (dB) 16.5 AP max TX (dBm) 25
CPE Ant Gain (dB) 14.5 CPE max TX (dBm) 27
Antenna Cable Losses (dB) 0.7 Preamble/data (dB) 35
7MHz CHANNEL BANDWIDTH  (75% Downlink / 25% Uplink)
Maximum Supported Distance (km) 16
Maximum Supported Distance (miles) 10
Link
Minimum [ Minimum Budget nLOS NLOS1 | NLOS2 Minimum | *Minimum Link Budget nLOS NLOS1 NLOS2
Required | Required Link Margin to LOS distance | distance | distance Required | Required Link Margin to LOS distance | distance | distance
Throughput | UL CINR | AP Rx Budget | Sensitivity | distance max max max Throughput |CPE Zone| CPE Rx Budget | Sensitivity distance max max max
N MCS (Mbps) (dB) (dBm) (dB) (dB) (miles) (miles) (miles) (miles) % MCS (Mbps) CINR (dB)| (dBm) (dB) (dB) (miles) (miles) (miles) (miles)
zZ game64-ctc-5/6 3.3 25 -74 131.3 22 10.00 8.73 2.76 0.87 <= | gam64-ctc-5/6 MIMO B *24.9 28 -69 127.5 27 10.00 5.64 1.78 0.56
3 gam64-ctc-3/4 2.9 22 -77 134.3 19 10.00 10.00 3.90 1.23 2‘ gam64-ctc-5/6 13.0 27 -73 131.5 23 10.00 8.97 2.84 0.90
o game64-ctc-2/3 2.5 21 -78 135.3 18 10.00 10.00 4.37 1.38 ; gam64-ctc-3/4 11.7 25 -75 133.4 21 10.00 10.00 3.54 1.12
) game64-ctc-1/2 2.0 19 -79 136.3 17 10.00 10.00 4.91 1.55 o) game64-ctc-2/3 10.4 24 -76 135.3 20 10.00 10.00 4.36 1.38
gam16-ctc-3/4 1.6 17 -83 140.3 13 10.00 10.00 7.78 2.46 e gamé64-ctc-1/2 7.8 20 -80 138.4 16 10.00 10.00 6.28 1.99
gam1i6-ctc-1/2 1.3 14 -85 142.3 11 10.00 10.00 9.79 3.10 gam1i6-ctc-3/4 7.8 19 -81 139.5 15 10.00 10.00 7.09 2.24
gpsk-ctc-3/4 0.8 11 -89 146.3 7 10.00 10.00 10.00 4.91 gami6-ctc-1/2 5.2 15 -85 143.5 11 10.00 10.00 10.00 3.54
gpsk-ctc-1/2 0.6 5 -95 152.3 1 10.00 10.00 10.00 9.79 gpsk-ctc-3/4 3.9 12 -89 147.8 7 10.00 10.00 10.00 5.83
Sensitivity 0.6 4 -96 153.3 0 10.00 10.00 10.00 10.00 qpsk-ctc-1/2 2.6 6 -95 153.8 1 10.00 10.00 10.00 10.00
Sensitivity 0.1 5 -96 154.8 0 10.00 10.00 10.00 10.00
ALL DISTANCE ESTIMATES SHOWN ASSUME AP and CPE at equal elevation with 0 degree azimutt
nLOS - used additional 5dB of loss * DL T-put shown to one CPE. MIMO-B to multiple CPEs can produce 26.0 Mbps
NLOSL1 - used additional 15dB of loss All values shown are typical as measured measured in a lab environment with no MRC or Rx Diversity gain included
NLOS?2 - used additional 25dB of loss In a field deployment, MRC / Diversity gains can improve the Minimum Required Rx levels by 3dB
7MHz CHANNEL BANDWIDTH  (65% Downlink / 35% Uplink)
Maximum Supported Distance (km) 16
Maximum Supported Distance (miles) 10
Link
Minimum [ Minimum Budget nLOS NLOS1 | NLOS2 Minimum | *Minimum Link Budget nLOS NLOS1 NLOS2
Required | Required Link Margin to LOS distance | distance | distance Required | Required Link Margin to LOS distance | distance | distance
Throughput | UL CINR | AP Rx Budget | Sensitivity | distance max max max Throughput |CPE Zone| CPE Rx Budget | Sensitivity distance max max max
N MCS (Mbps) (dB) (dBm) (dB) (dB) (miles) (miles) (miles) (miles) % MCS (Mbps) CINR (dB)| (dBm) (dB) (dB) (miles) (miles) (miles) (miles)
pd gam64-ctc-5/6 5.0 25 -73 130.3 22 10.00 7.78 2.46 0.78 = | gam64-ctc-5/6 MIMO B 22.8 28 -69 127.3 27 9.79 5.51 1.74 0.55
3 gam64-ctc-3/4 4.5 22 -77 134.3 18 10.00 10.00 3.90 1.23 2‘ gam64-ctc-5/6 11.5 27 -72 131.3 23 10.00 8.72 2.76 0.87
o game64-ctc-2/3 4.0 21 -78 135.3 17 10.00 10.00 4.37 1.38 ; game64-ctc-3/4 10.3 25 -74 133.2 21 10.00 10.00 3.45 1.09
) game64-ctc-1/2 3.0 19 -79 136.3 16 10.00 10.00 4.91 1.55 o) game64-ctc-2/3 9.2 24 -76 135.2 19 10.00 10.00 4.35 1.37
gam16-ctc-3/4 3.0 17 -81 138.3 14 10.00 10.00 6.18 1.95 e gamé64-ctc-1/2 6.9 20 -79 138.1 16 10.00 10.00 6.07 1.92
gam1i6-ctc-1/2 2.0 14 -85 142.3 10 10.00 10.00 9.79 3.10 gam1i6-ctc-3/4 6.9 19 -80 139.3 15 10.00 10.00 6.91 2.19
gpsk-ctc-3/4 1.5 11 -88 145.3 7 10.00 10.00 10.00 4.37 gami6-ctc-1/2 4.6 15 -84 143.3 11 10.00 10.00 10.00 3.46
gpsk-ctc-1/2 1.0 5 -94 151.3 1 10.00 10.00 10.00 8.73 gpsk-ctc-3/4 3.4 12 -87 146.2 8 10.00 10.00 10.00 4.85
Sensitivity 0.9 4 -95 152.3 0 10.00 10.00 10.00 9.79 qpsk-ctc-1/2 2.3 6 -94 152.8 1 10.00 10.00 10.00 10.00
Sensitivity 0.8 5 -95 153.8 0 10.00 10.00 10.00 10.00
All values shown are typical as measured measured in a lab setup.
nLOS - used additional 5dB of loss
NLOSL1 - used additional 15dB of loss All values shown are typical as measured measured in a lab environment with no MRC or Rx Diversity gain included
NLOS?2 - used additional 25dB of loss In a field deployment, MRC / Diversity gains can improve the Minimum Required Rx levels by 3dB
7MHz CHANNEL BANDWIDTH  (55% Downlink / 45% Uplink)
Maximum Supported Distance (km) 16
Maximum Supported Distance (miles) 10
Link
Minimum [ Minimum Budget nLOS NLOS1 | NLOS2 Minimum | *Minimum Link Budget nLOS NLOS1 NLOS2
Required | Required Link Margin to LOS distance | distance | distance Required | Required Link Margin to LOS distance | distance | distance
Throughput | UL CINR | AP Rx Budget | Sensitivity | distance max max max Throughput |CPE Zone| CPE Rx Budget | Sensitivity distance max max max
N MCS (Mbps) (dB) (dBm) (dB) (dB) (miles) (miles) (miles) (miles) % MCS (Mbps) CINR (dB)| (dBm) (dB) (dB) (miles) (miles) (miles) (miles)
pd gam64-ctc-5/6 6.6 25 -74 131.3 22 10.00 8.73 2.76 0.87 = | gam64-ctc-5/6 MIMO B 17.2 28 -69 128.2 27 10.00 6.12 1.93 0.61
3 gam64-ctc-3/4 5.9 22 -77 134.3 19 10.00 10.00 3.90 1.23 2‘ gam64-ctc-5/6 8.6 27 -72 131.3 24 10.00 8.70 2.75 0.87
o game64-ctc-2/3 5.3 21 -78 135.3 18 10.00 10.00 4.37 1.38 ; gam64-ctc-3/4 7.8 25 -74 133.2 22 10.00 10.00 3.45 1.09
) game64-ctc-1/2 4.0 19 -79 136.3 17 10.00 10.00 4.91 1.55 o) game64-ctc-2/3 6.9 24 -76 135.0 20 10.00 10.00 4.24 1.34
gam16-ctc-3/4 4.0 17 -81 138.3 15 10.00 10.00 6.18 1.95 e gamé64-ctc-1/2 5.2 20 -80 139.0 16 10.00 10.00 6.71 2.12
gam1i6-ctc-1/2 2.7 14 -86 143.3 10 10.00 10.00 10.00 3.47 gam1i6-ctc-3/4 3.9 19 -81 140.0 15 10.00 10.00 7.53 2.38
gpsk-ctc-3/4 2.0 11 -88 145.3 8 10.00 10.00 10.00 4.37 gami6-ctc-1/2 3.0 15 -85 144.0 11 10.00 10.00 10.00 3.78
gpsk-ctc-1/2 1.3 5 -95 152.3 1 10.00 10.00 10.00 9.79 gpsk-ctc-3/4 2.6 12 -88 147.3 8 10.00 10.00 10.00 5.49
Sensitivity 0.3 4 -96 153.3 0 10.00 10.00 10.00 10.00 qpsk-ctc-1/2 1.7 6 -95 153.8 1 10.00 10.00 10.00 10.00
Sensitivity 1.6 5 -96 154.8 0 10.00 10.00 10.00 10.00

All values shown are typical as measured measured in a lab setup.
nLOS - used additional 5dB of loss

NLOSL1 - used additional 15dB of loss

NLOS?2 - used additional 25dB of loss

All values shown are typical as measured measured in a lab environment with no MRC or Rx Diversity gain included
In a field deployment, MRC / Diversity gains can improve the Minimum Required Rx levels by 3dB
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AP Ant Gain (dB) 16.5 AP max TX (dBm) 25

CPE Ant Gain (dB) 14.5 CPE max TX (dBm) 27
Antenna Cable Losses (dB) 0.7 Preamble/data (dB) 3.5
5MHz CHANNEL BANDWIDTH  (75% Downlink / 25% Uplink)
Maximum Supported Distance (km) 11
Maximum Supported Distance (miles) 6.9
Minimum | Minimum Link Budget nLOS NLOS1 | NLOS2 Minimum [ *Minimum Link Budget nLOS NLOS1 NLOS2
Required [ Required Link Margin to LOS distance | distance | distance Required | Required Link Margin to LOS distance | distance | distance
Throughput | UL CINR [ AP Rx Budget | Sensitivity | distance max max max Throughput |CPE Zone| CPE Rx Budget | Sensitivity distance max max max
N MCS (Mbps) (dB) (dBm) (dB) (dB) (miles) (miles) (miles) (miles) X MCS (Mbps) CINR (dB)| (dBm) (dB) (dB) (miles) (miles) (miles) (miles)
zZ gamé4-ctc-5/6 2.3 25 -76 133.3 21 6.90 6.90 3.47 1.10 P gamé4-ctc-5/6 MIMO B 215 28 -71 129.8 26 6.90 6.90 2.33 0.74
3 gamé4-ctc-3/4 1.9 22 -79 136.3 18 6.90 6.90 4.91 1.55 2‘ gam6é4-ctc-5/6 10.8 27 -74 132.9 23 6.90 6.90 3.32 1.05
o gam64-ctc-2/3 1.7 21 -80 137.3 17 6.90 6.90 5.51 1.74 ; gam64-ctc-3/4 9.7 25 -76 134.7 21 6.90 6.90 4.07 1.29
2 gamé4-ctc-1/2 1.5 19 -81 138.3 16 6.90 6.90 6.18 1.95 o) gamé4-ctc-2/3 8.6 24 -78 136.8 19 6.90 6.90 5.22 1.65
gam16-ctc-3/4 1.4 17 -83 140.3 14 6.90 6.90 6.90 2.46 e gamé4-ctc-1/2 6.5 20 -82 140.8 15 6.90 6.90 6.90 2.62
gam16-ctc-1/2 0.8 14 -87 144.3 10 6.90 6.90 6.90 3.90 gam16-ctc-3/4 6.5 19 -83 142.3 14 6.90 6.90 6.90 3.10
gpsk-ctc-3/4 0.7 11 -89 146.3 8 6.90 6.90 6.90 4.91 gam16-ctc-1/2 4.3 15 -87 145.9 10 6.90 6.90 6.90 4.67
gpsk-ctc-1/2 0.4 5 -96 153.3 1 6.90 6.90 6.90 6.90 gpsk-ctc-3/4 3.2 12 -90 148.9 7 6.90 6.90 6.90 6.62
Sensitivity 0.4 4 -97 154.3 0 6.90 6.90 6.90 6.90 gpsk-ctc-1/2 2.1 6 -96 154.8 1 6.90 6.90 6.90 6.90
Sensitivity 0.0 5 -97 155.8 0 6.90 6.90 6.90 6.90
ALL DISTANCE ESTIMATES SHOWN ASSUME AP and CPE at equal elevation with 0 degree azimuth
nLOS - used additional 5dB of loss
NLOSL1 - used additional 15dB of loss All values shown are typical as measured measured in a lab environment with no MRC or Rx Diversity gain included.
NLOS2 - used additional 25dB of loss In a field deployment, MRC / Diversity gains can improve the Minimum Required Rx levels by 3dB.
5MHz CHANNEL BANDWIDTH  (65% Downlink / 35% Uplink)
Maximum Supported Distance (km) 11
Maximum Supported Distance (miles) 6.9
Minimum [ Minimum Link Budget nLOS NLOS1 | NLOS2 Minimum | *Minimum Link Budget nLOS NLOS1 NLOS2
Required | Required Link Margin to LOS distance | distance | distance Required | Required Link Margin to LOS distance | distance | distance
Throughput | UL CINR [ AP Rx Budget | Sensitivity | distance max max max Throughput |CPE Zone[ CPE Rx Budget | Sensitivity distance max max max
N MCS (Mbps) (dB) (dBm) (dB) (dB) (miles) (miles) | (miles) [ (miles) % MCS (Mbps) CINR (dB)[  (dBm) (dB) (dB) (miles) (miles) | (miles) (miles)
zZ gam6é4-ctc-5/6 4.1 25 -74 131.3 23 6.90 6.90 2.76 0.87 = | gam64-ctc-5/6 MIMO B 17.5 28 -71 130.2 26 6.90 6.90 244 0.77
] gameé4-ctc-3/4 3.6 22 -77 134.3 20 6.90 6.90 3.90 1.23 2‘ game64-ctc-5/6 8.6 27 -74 133.1 23 6.90 6.90 3.40 1.08
o gamé4-ctc-2/3 3.3 21 -78 135.3 19 6.90 6.90 4.37 1.38 ; gamé4-ctc-3/4 7.8 25 -76 135.1 21 6.90 6.90 4.29 1.36
2 gamé4-ctc-1/2 2.5 19 -81 138.3 16 6.90 6.90 6.18 1.95 o) gamé4-ctc-2/3 6.9 24 -78 137.0 19 6.90 6.90 5.32 1.68
gam16-ctc-3/4 2.0 17 -85 142.3 12 6.90 6.90 6.90 3.10 a) gamé4-ctc-1/2 5.2 20 -81 140.2 16 6.90 6.90 6.90 242
gam16-ctc-1/2 1.6 14 -87 144.3 10 6.90 6.90 6.90 3.90 gam16-ctc-3/4 5.2 19 -82 141.2 15 6.90 6.90 6.90 2.73
gpsk-ctc-3/4 1.2 11 -89 146.3 8 6.90 6.90 6.90 4.91 gam16-ctc-1/2 3.4 15 -86 145.2 11 6.90 6.90 6.90 4.34
gpsk-ctc-1/2 0.8 5 -95 152.3 2 6.90 6.90 6.90 6.90 gpsk-ctc-3/4 2.4 12 -90 149.2 7 6.90 6.90 6.90 6.88
Sensitivity 0.57 4 -97 154.3 0 6.90 6.90 6.90 6.90 gpsk-ctc-1/2 1.7 6 -96 155.1 1 6.90 6.90 6.90 6.90
Sensitivity 1.4 5 -97 156.1 0 6.90 6.90 6.90 6.90
ALL DISTANCE ESTIMATES SHOWN ASSUME AP and CPE at equal elevation with 0 degree azimuth
nLOS - used additional 5dB of loss
NLOSL1 - used additional 15dB of loss All values shown are typical as measured measured in a lab environment with no MRC or Rx Diversity gain included.
NLOS?2 - used additional 25dB of loss In a field deployment, MRC / Diversity gains can improve the Minimum Required Rx levels by 3dB.
5MHz CHANNEL BANDWIDTH  (55% Downlink / 45% Uplink)
Maximum Supported Distance (km) 11
Maximum Supported Distance (miles) 6.9
Minimum | Minimum Link Budget nLOS NLOS1 NLOS2 Minimum [ *Minimum Link Budget nLOS NLOS1 NLOS2
Required | Required Link Margin to LOS distance | distance | distance Required | Required Link Margin to LOS distance | distance | distance
Throughput | UL CINR [ AP Rx Budget | Sensitivity | distance max max max Throughput |CPE Zone| CPE Rx Budget | Sensitivity distance max max max
N MCS (Mbps) (dB) (dBm) (dB) (dB) (miles) (miles) | (miles) [ (miles) é MCS (Mbps) CINR (dB)[  (dBm) (dB) (dB) (miles) (miles) | (miles) (miles)
zZ gameé4-ctc-5/6 4.8 25 -75 132.3 22 6.90 6.90 3.10 0.98 <= [ gam64-ctc-5/6 MIMO B 14.4 28 -72 131.2 25 6.90 6.90 2.73 0.86
] gameé4-ctc-3/4 3.8 22 -78 135.3 19 6.90 6.90 4.37 1.38 2‘ gamé4-ctc-5/6 7.2 27 -76 134.3 22 6.90 6.90 3.90 1.23
o gamé4-ctc-2/3 35 21 -80 137.3 17 6.90 6.90 5.51 1.74 ; gamé4-ctc-3/4 6.5 25 -77 136.3 20 6.90 6.90 4.89 1.55
) gamé4-ctc-1/2 2.9 19 -81 138.3 16 6.90 6.90 6.18 1.95 o) gamé4-ctc-2/3 5.8 24 -79 137.3 19 6.90 6.90 5.51 1.74
gam16-ctc-3/4 25 17 -84 141.3 13 6.90 6.90 6.90 2.76 a) gam64-ctc-1/2 4.4 20 -82 141.1 15 6.90 6.90 6.90 2.71
gam16-ctc-1/2 1.9 14 -86 143.3 11 6.90 6.90 6.90 3.47 gam16-ctc-3/4 35 19 -83 142.3 14 6.90 6.90 6.90 3.10
gpsk-ctc-3/4 1.4 11 -89 146.3 8 6.90 6.90 6.90 4.91 gam16-ctc-1/2 25 15 -87 146.3 10 6.90 6.90 6.90 4.89
gpsk-ctc-1/2 1.0 5 -96 153.3 1 6.90 6.90 6.90 6.90 gpsk-ctc-3/4 2.2 12 -91 150.2 6 6.90 6.90 6.90 6.90
Sensitivity 0.2 4 -97 154.3 0 6.90 6.90 6.90 6.90 gpsk-ctc-1/2 1.4 6 -96 154.8 1 6.90 6.90 6.90 6.90
Sensitivity 1.3 5 -97 155.8 0 6.90 6.90 6.90 6.90

ALL DISTANCE ESTIMATES SHOWN ASSUME AP and CPE at equal elevation with 0 degree azimuth

nLOS - used additional 5dB of loss

NLOS1 - used additional 15dB of loss All values shown are typical as measured measured in a lab environment with no MRC or Rx Diversity gain included.
NLOS2 - used additional 25dB of loss In a field deployment, MRC / Diversity gains can improve the Minimum Required Rx levels by 3dB.
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nLOS - used additional 5dB of loss
NLOSL1 - used additional 15dB of loss
NLOS?2 - used additional 25dB of loss

AP Ant Gain (dB) 16.5 AP max TX (dBm) 25
CPE Ant Gain (dB) 14.5 CPE max TX (dBm) 27
Antenna Cable Losses (dB) 0.7 Preamble/data (dB) 35
3.5MHz CHANNEL BANDWIDTH  (75% Downlink / 25% Uplink)
Maximum Supported Distance (km) 16
Maximum Supported Distance (miles) 10
Minimum | Minimum Link Budget nLOS NLOS1 | NLOS2 Minimum [ **Minimum Link Budget nLOS NLOS1 NLOS2
Required | Required Link Margin to LOS distance | distance | distance Required [ Required Link Margin to LOS distance | distance | distance
Throughput | UL CINR [ AP Rx Budget | Sensitivity | distance max max max Throughput |CPE Zone| CPE Rx Budget | Sensitivity distance max max max
N MCS (Mbps) (dB) (dBm) (dB) (dB) (miles) (miles) (miles) (miles) % MCS (Mbps) CINR (dB) (dBm) (dB) (dB) (miles) (miles) (miles) (miles)
pd gam64-ctc-5/6 1.6 25 -77 134.3 21 10.00 10.00 3.90 1.23 = | gam64-ctc-5/6 MIMO B 13.0 28 -71 129.9 26 10.00 7.44 2.35 0.74
3 gam64-ctc-3/4 1.4 22 -79 136.3 19 10.00 10.00 4.91 1.55 2‘ gam64-ctc-5/6 6.5 27 -74 132.9 23 10.00 10.00 3.31 1.05
o gam64-ctc-2/3 1.1 21 -81 138.3 17 10.00 10.00 6.18 1.95 ; game64-ctc-3/4 5.8 25 -76 134.8 21 10.00 10.00 4.12 1.30
o gam64-ctc-1/2 0.9 19 -84 141.3 14 10.00 10.00 8.73 2.76 o) gam64-ctc-2/3 5.2 24 -78 136.8 19 10.00 10.00 5.17 1.64
gam16-ctc-3/4 1.0 17 -85 142.3 13 10.00 10.00 9.79 3.10 e gamé64-ctc-1/2 3.9 20 -81 139.9 16 10.00 10.00 7.39 2.34
gam1i6-ctc-1/2 0.8 14 -87 144.3 11 10.00 10.00 10.00 3.90 gaml6-ctc-3/4 3.9 19 -82 140.9 15 10.00 10.00 8.29 2.62
gpsk-ctc-3/4 0.4 11 -91 148.3 7 10.00 10.00 10.00 6.18 gami6-ctc-1/2 2.5 15 -87 145.9 10 10.00 10.00 10.00 4.67
gpsk-ctc-1/2 0.3 5 -97 154.3 1 10.00 10.00 10.00 10.00 gpsk-ctc-3/4 1.9 12 -90 148.9 7 10.00 10.00 10.00 6.60
Sensitivity 0.3 4 -98 155.3 0 10.00 10.00 10.00 10.00 gpsk-ctc-1/2 1.3 6 -96 154.8 1 10.00 10.00 10.00 10.00
Sensitivity 1.3 5 -97 155.8 0 10.00 10.00 10.00 10.00
ALL DISTANCE ESTIMATES SHOWN ASSUME AP and CPE at equal elevation with 0 degree azimutt
nLOS - used additional 5dB of loss
NLOSL1 - used additional 15dB of loss All values shown are typical as measured measured in a lab environment with no MRC or Rx Diversity gain included
NLOS?2 - used additional 25dB of loss In a field deployment, MRC / Diversity gains can improve the Minimum Required Rx levels by 3dB
3.5MHz CHANNEL BANDWIDTH  (65% Downlink / 35% Uplink)
Maximum Supported Distance (km) 16
Maximum Supported Distance (miles) 10
Minimum | Minimum Link Budget nLOS NLOS1 | NLOS2 Minimum [ **Minimum Link Budget nLOS NLOS1 NLOS2
Required | Required Link Margin to LOS distance | distance | distance Required [ Required Link Margin to LOS distance | distance | distance
Throughput | UL CINR [ AP Rx Budget | Sensitivity | distance max max max Throughput |CPE Zone| CPE Rx Budget | Sensitivity distance max max max
N MCS (Mbps) (dB) (dBm) (dB) (dB) (miles) (miles) (miles) (miles) % MCS (Mbps) CINR (dB) (dBm) (dB) (dB) (miles) (miles) (miles) (miles)
pd gam64-ctc-5/6 2.4 25 -76 133.3 22 10.00 10.00 3.47 1.10 = | gam64-ctc-5/6 MIMO B 10.0 28 -73 131.7 25 10.00 9.12 2.88 0.91
3 gam64-ctc-3/4 2.2 22 -78 135.3 20 10.00 10.00 4.37 1.38 2‘ gam64-ctc-5/6 5.6 27 -76 134.7 22 10.00 10.00 4.09 1.29
o game64-ctc-2/3 1.9 21 -79 136.3 19 10.00 10.00 4.91 1.55 ; game64-ctc-3/4 5.2 25 -78 136.6 20 10.00 10.00 5.10 1.61
) game64-ctc-1/2 1.5 19 -82 139.3 16 10.00 10.00 6.93 2.19 ®) gam64-ctc-2/3 4.6 24 -80 138.6 18 10.00 10.00 6.40 2.02
gam16-ctc-3/4 1.4 17 -84 141.3 14 10.00 10.00 8.73 2.76 la) gamé64-ctc-1/2 3.4 20 -83 141.7 15 10.00 10.00 9.12 2.88
gam1i6-ctc-1/2 0.8 14 -89 146.3 9 10.00 10.00 10.00 4.91 gam16-ctc-3/4 34 19 -84 142.6 14 10.00 10.00 10.00 3.22
gpsk-ctc-3/4 0.6 11 -91 148.3 7 10.00 10.00 10.00 6.18 gami6-ctc-1/2 2.3 15 -88 146.7 10 10.00 10.00 10.00 5.14
gpsk-ctc-1/2 0.5 5 -97 154.3 1 10.00 10.00 10.00 10.00 gpsk-ctc-3/4 1.7 12 -91 149.7 7 10.00 10.00 10.00 7.25
Sensitivity 0.1 4 -98 155.3 0 10.00 10.00 10.00 10.00 gpsk-ctc-1/2 1.1 6 -97 156.3 0 10.00 10.00 10.00 10.00
Sensitivity 1.1 5 -98 156.7 0 10.00 10.00 10.00 10.00
ALL DISTANCE ESTIMATES SHOWN ASSUME AP and CPE at equal elevation with 0 degree azimutt
nLOS - used additional 5dB of loss
NLOSL1 - used additional 15dB of loss All values shown are typical as measured measured in a lab environment with no MRC or Rx Diversity gain included
NLOS?2 - used additional 25dB of loss In a field deployment, MRC / Diversity gains can improve the Minimum Required Rx levels by 3dB
3.5MHz CHANNEL BANDWIDTH  (55% Downlink / 45% Uplink)
Maximum Supported Distance (km) 16
Maximum Supported Distance (miles) 10
Minimum | Minimum Link Budget nLOS NLOS1 | NLOS2 Minimum [ *Minimum Link Budget nLOS NLOS1 NLOS2
Required | Required Link Margin to LOS distance | distance | distance Required [ Required Link Margin to LOS distance | distance | distance
Throughput | UL CINR [ AP Rx Budget | Sensitivity | distance max max max Throughput |CPE Zone| CPE Rx Budget | Sensitivity distance max max max
N MCS (Mbps) (dB) (dBm) (dB) (dB) (miles) (miles) (miles) (miles) % MCS (Mbps) CINR (dB) (dBm) (dB) (dB) (miles) (miles) (miles) (miles)
zZ game64-ctc-5/6 3.0 25 -77 134.3 21 10.00 10.00 3.90 1.23 <= | gam64-ctc-5/6 MIMO B 8.0 28 -73 131.7 25 10.00 9.09 2.88 0.91
3 gam64-ctc-3/4 2.9 22 -79 136.3 19 10.00 10.00 4.91 1.55 2‘ gam64-ctc-5/6 4.3 27 -76 134.6 22 10.00 10.00 4.06 1.28
o gam64-ctc-2/3 2.3 21 -81 138.3 17 10.00 10.00 6.18 1.95 ; game64-ctc-3/4 3.9 25 -78 136.6 20 10.00 10.00 5.10 1.61
) game64-ctc-1/2 2.0 19 -82 139.3 16 10.00 10.00 6.93 2.19 ®) gam64-ctc-2/3 3.4 24 -80 138.6 18 10.00 10.00 6.40 2.02
gam16-ctc-3/4 1.6 17 -85 142.3 13 10.00 10.00 9.79 3.10 la) gamé64-ctc-1/2 2.6 20 -83 141.6 15 10.00 10.00 9.05 2.86
gam1i6-ctc-1/2 1.1 14 -88 145.3 10 10.00 10.00 10.00 4.37 gam1l6-ctc-3/4 2.6 19 -84 142.6 14 10.00 10.00 10.00 3.21
gpsk-ctc-3/4 1.0 11 -90 147.3 8 10.00 10.00 10.00 5.51 gami16-ctc-1/2 1.7 15 -88 146.7 10 10.00 10.00 10.00 5.12
gpsk-ctc-1/2 0.6 5 -97 154.3 1 10.00 10.00 10.00 10.00 gpsk-ctc-3/4 1.3 12 -91 149.7 7 10.00 10.00 10.00 7.26
Sensitivity 0.2 4 -98 155.3 0 10.00 10.00 10.00 10.00 gpsk-ctc-1/2 0.8 6 -97 156.2 0 10.00 10.00 10.00 10.00
Sensitivity 0.8 5 -98 156.6 0 10.00 10.00 10.00 10.00

ALL DISTANCE ESTIMATES SHOWN ASSUME AP and CPE at equal elevation with 0 degree azimutt

All values shown are typical as measured measured in a lab environment with no MRC or Rx Diversity gain included
In a field deployment, MRC / Diversity gains can improve the Minimum Required Rx levels by 3dB
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