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Report No: 11PRO009 Rev1 Date: 13 December 2011
3.65 GHz Fixed Wireless Transceiver
FCCID: XN3-QUANTUMG6636 IC: 8974A-QUANTUMO6636

1. TEST AND TEST LOCATION INFORMATION

COMPANY NAME: PureWave Networks, Inc.
2660-C Marine Way
Mountain View, CA 94043

EUT DESCRIPTION: FCC Part 90Z Base Station
Frequency Range: 3650-3675MHz
WiMax 6x6 MIMO Configuration
Channel Bandwidths: 5 MHz, 10 MHz
Modulations: QPSK, 16QAM, 64QAM

FCCID: XN3-QUANTUMO6636
IC: 8974A-QUANTUMO6636
MODEL: Quantum 6636 (6x6)
Quantum 2236 (2x2)
DATE TESTED: 26-29 September, 250ctober, 11 November 2011

Testing performed at:
PureWave Networks, Inc.

2660-C Marine Way
Mountain View, CA 94043

AN A

13 December 2011
T.N. Cokenias
Agent for PureWave Networks, Inc.
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Report No: 11PRO009 Rev1
3.65 GHz Fixed Wireless Transceiver
FCC ID: XN3-QUANTUM6636

Date: 13 December 2011

IC: 8974A-QUANTUMO6636

2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with EIA/TIA 603, FCC CFR 47 Part 2
and FCC CFR 47 Part 90Subpart Z.

3. EQUIPMENT UNDER TEST
3.1. DESCRIPTION OF EUT

The EUT is a WiMAX base station radio operating in the 3650-3675 MHz restricted contention-based
protocol frequency band. Modulation is 802.16d/e in 5 MHz and 10 MHz channel bandwidths. The EUT
is capable of operation in 2x2 MIMO and 6x6 MIMO modes. This report shows data taken on 6x6
MIMO configuration. A 2x2 MIMO configuration is also available, this configuration is identical to the
6x6 configuration but with only two of the chains populated. The maximum per chain output power of the
2x2 configuration is the same as that for the 6x6 configuration: 30 dBm setting for 5 MHz EBW channels
and 33 dBm for 10 MHz EBW channels.

3.2. MAXIMUM OUTPUT POWER

5 MHz EBW QPSK 16QAM | 64QAM
(MHz) (dBm) (@Bm) | (dBm)

High 3697.5 33.44 33.4 33.4
10 MHz EBW QPSK 16QAM | 64QAM
(MHz) (dBm) (dBm) | (dBm)

High 3695 35.5 35.3 35.4
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Report No: 11PRO009 Rev1 Date: 13 December 2011
3.65 GHz Fixed Wireless Transceiver
FCCID: XN3-QUANTUMG6636 IC: 8974A-QUANTUMO6636

3.3. ANTENNA SELECTION AND EIRP LIMITS

The licensee can select a variety of antenna types and gains from a variety of manufacturers in addition to PureWave
Networks. It is the responsibility of the licensee to adjust transmitter output power such that the eirp limits specified
in section 90.1321 (a) of the Rules are not exceeded:

90.1321(a) Base stations and fixed stations are limited to 25watts/25 MHz equivalent isotropic radiated power
(EIRP). In any event the EIRP power density shall not exceed 1 watt in any on-megahertz slice of spectrum.

The antenna port output powers for this product are calculated based on the following typical installation
parameters:

1. A minimum 6 dBi antenna for use with base stations,

2. 30m cable loss for TMC LMR-400 at 3.65 MHz = 8.3 dB

3. Effective antenna gain: 6 — 8.3 = -2.3 dBi

The PureWave installation manual provides the installer guidance on how to calculate the maximum input power to
the antenna so as to remain within the regulatory EIRP limits.

3.4. SOFTWARE AND FIRMWARE

The software controlling the EUT during testing was PureWave OS v1.1.1.

3.5. WORST-CASE CONFIGURATION AND MODE

Radiated and conducted emissions tests were performed for both 5 MHz and 10 MHz emission bandwidth
channels. Testing was performed for all available modulations: QPSK, 16QAM and 64QAM.
Worst-case emissions for both emissions bandwidths are reported.
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Report No: 11PRO009 Rev1 Date: 13 December 2011
3.65 GHz Fixed Wireless Transceiver
FCCID: XN3-QUANTUMG6636 IC: 8974A-QUANTUMO6636

3.6. DESCRIPTION OF TEST SETUP

SETUP DIAGRAM FOR TESTS

Quanta CPE Mini-Circuits
Dell Optiplex MLIWV202 ZN2PD-96-S
320 PC
AC/DC
63 dB
Atten.
1 10
Lamda EUT 2 dB
GENH60-12.5 3 D ]
48VDC/3.5A 4 C
5
6
D
¢ H
serial
Dell Optiplex 1 Mini-Circuits
2 ZN8PDI-53-5+
320 PC :
4  8-waycombiner
ethernet 5
50 ohm term. g
DC: Directional Coupler 780-10-3.000 50 ohm term. 8

3.7 Modifications to EUT

None.
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Report No: 11PRO009 Rev1 Date: 13 December 2011
3.65 GHz Fixed Wireless Transceiver
FCCID: XN3-QUANTUMG6636 IC: 8974A-QUANTUMO6636

TEST AND MEASUREMENT EQUIPMENT

PureWave: Antenna Port Conducted Tests

Description Manufacturer Model Asset/Serial Cal Due
Number
N9020A Signal Analyze Agilent N9020A MY46472174 07/09/12
LIMITS AND RESULTS

3.7. ANTENNA PORT CHANNEL TESTS
3.7.1. -26 dB and 99 % OCCUPIED BANDWIDTH

REQUIREMENT

2.1049 Measurements required: Occupied bandwidth.

The occupied bandwidth, that is the frequency bandwidth such that, below its lower and above its upper frequency
limits, the mean powers radiated are each equal to 0.5 percent of the total mean power radiated by a given emission
shall be measured.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to 1% to 3% of the 99%
bandwidth. The VBW is set to 3 times the RBW. The sweep time is coupled. The internal OCC BW
function of the spectrum analyzer was activated to display both 99% BW and -26 dB BW values.

TEST RESULTS

For each EBW and modulation, occupied bandwidth was measured for each chain. The values obtained
were very similar chain by chain, within 2% of each other. The same can be said for the different
modulations — for a given EBW, the measured value changed very little from modulation to modulation
or from chain to chain.

Spectrum analyzer plots for all chains and all modulations at 5 MHz EBW channel are presented below to
document the fact that there are only small variations in value from chain to chain (B).

The second set of spectrum analyzer plots (C) show only the highest value single chain occupied

bandwidth for each modulation at Low, Mid, and High channels. These values are summarized in the
table below (A).
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Report No: 11PRO009 Rev1
3.65 GHz Fixed Wireless Transceiver
FCC ID: XN3-QUANTUM6636

A. Occupied BW Summary

Date: 13 December 2011

IC: 8974A-QUANTUMO6636

SMHz EBW QPSK
Channel Frequency 99% Occupied -26 dB
MHz Bandwidth, MHz Bandwidth, MHz
High 3697.5 4.5714 4.792
5MHz EBW 16QAM
Channel Frequency 99% Occupied -26 dB
MHz Bandwidth, MHz Bandwidth, MHz
High 3697.5 4.5693 4.791
5MHz EBW 64QAM
Channel Frequency 99% Occupied -26 dB
MHz Bandwidth, MHz Bandwidth, MHz
High 3697.5 4.5738 4.768
10 MHz EBW QPSK
Channel Frequency 99% Occupied -26 dB
MHz Bandwidth, MHz Bandwidth, MHz
High 3695 9.1249 9.503
10 MHz EBW 16QAM
Channel Frequency 99% Occupied -26 dB
MHz Bandwidth, MHz Bandwidth, MHz
High 3695 9.1242 9.505
10 MHz EBW 64QAM
Channel Frequency 99% Occupied -26 dB
MHz Bandwidth, MHz Bandwidth, MHz
High 3695 9.1245 9.509
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Report No: 11PRO009 Rev1 Date: 13 December 2011
3.65 GHz Fixed Wireless Transceiver
FCCID: XN3-QUANTUMG6636 IC: 8974A-QUANTUMO6636

B. Chains 1-6, 5 MHz EBW, QPSK
Chain 1 Chain 2

o Agllent 89:02:19 Sep 27, 2011 | Sweep o Agllent 89:84:34 Sep 27, 2011 | BHW/Rvg
Sweep Tine Res BW
Ch Freq 3.6975 GHz Trig REB| 5151 s Ch Freq 3.8975 GHz Trig RF B| 51.0 kHz|
Occupled Bandwidth - e Hen { occupled Bandwidth Fverages: 10 | [ )
Sweep ket

Single Cont

*Hitten 28 dB 5 ~33.63 Auto Sweep VBH/RBM
Time I 3.00000
Narm _Reey Auto Man}
Average
10
On Off
Avg/VBH Type
Log-Pwr (Wdso)*
Man]

Occupied Bandvidth Occ BN % Pur ‘ | Occupied Bandwidth Occ BN % Pur
45551 MHz X% 45659 MHz i

Span/RBH
Transmit Freq Error -218. z Transmit Fraq Error 106
% dB Bandwidth y x dB Bandwidth Auto Man'

Copyright 2000-2006 Rgllent Technologies Copyright 2000-2006 Rgilent Technologies

Chain 3 Chain 4

[ Sweep i Agllent B3:56:50 Sep 27, 2811 Sweep
Sweep Time = Sweep Time|

Ch Freq  3.6975 GHz Trig B B 5151 s Ch Freq  3.6975 GHz I sisk

Occupled Bandwidth | S Mo | Occupied Bandridth Ruto Man

Single Cont Single Cont

Auto Sweep 1 dBn 20 d8 Ex Auto Sweep|
Time Time,

_Boey

21 Sep 27, 2811

Norm

; ; : 1 Points
Occupied Bandwidth Occ BN % Pur 1001 t

45621 MHz X8 45665 MHz
Transmit Freq Error 4 Transmit Freq Error
X dB Bandwidth 4 | % dB Bandwidth

Copyright 2000-2006 Rgllent Technologies Copyright 2000-2006 Agilent Technologies

Chain 5 Chain 6
% Agilent 08:58:44 Sep 27, 2011 [ Sweep Agilent 09:00:29 Sep 27, 2011 [ Sweep
Sweep Time| Sweep Time!
Ch Freq 3.6975 GHz 5151 s Ch Freq 3.6975 GHz Trig RF B 5151 s}
Occupied Bandwidth H”m—@; Occupied Bandwidth ,HUW—_M—E!

Sweep Sweep!
Single Cont Single Cont

Auto Sweep 1 dBm At dB Ext PG dB Auto Sweep

Time Time
Norm Accy Norm Accy!

YBH 1

Points: 5 . Points:
Occupied Bandvidth Occ BH % Pur il | Occupied Bandvidth Occ BH % Pur 1001

45714 MH 2t — 45652 MHz x d

Transmit Freq Error 12 Transmit Freq Error ) Hz
% dB Bandwidth . % dB Bandwidth 0 MHzX

Copyright 2000-2006 Agilent Technologies Copyright 2000-2006 Agilent Technologies

Highest Occ BW: 4.5714 MHz (Chain 5)
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Report No: 11PRO009 Rev1

3.65 GHz Fixed Wireless Transceiver

FCC ID: XN3-QUANTUM6636

B. Chains 1-6, SMHz EBW, 16QAM
Chain 1

¥ Agilent 09:31:34 Sep 27, 2011

Ch Freq
Occupied Bandwidth

3.6975 GHz

25.1 dBm

YBH 156

4.5616 MHz

Transmit Freq Error
% dB Bandwidth

BH/Avg

Res B/
51.0 kHz
Auto

Avg/VBH Type
l| Log-Pur (Video)
Auto Man|

Occ BH Z Pur
% dB

Span/RBM|
106,

Auto

Man|

Copyright 2000-2006 Agilent Technologies

Chain 3

Agilent 09:09:00 Sep 27, 2011

Ch Freq
Occupied Bandwidth

3.6975 GHz

UBH 150 K
Occupied Bandwidth
4.5666 MHz

Transmit Freq Error
% dB Bandwidth

Copyright 2000-2006 Agl

Chain 5

Agilent 09:28:09 Sep 27, 2011

Ch Freq  3.6975 GHz

Occupied Bandwidth

65 BH 51
Occupied Bandwidth
45647 MHz

Transmit Freq Error 4,
% dB Bandwidth

YBH 150

Res BH|

51.9 kHz|

Auto Man

VBMW/RBH|
3.00000

Auto Man;

Chain 2

% Agilent 09:06:54 Sep 27, 2011

Ch Freq
Occupied Bandwidth

3.6975 GHz

25.1 dBm

UBH 150 kHz
Occ BH % Pwr
45635 MHz x dB

Transmit Freq Error
% dB Bandwidth

Chain 4

Agilent 09:10:33 Sep 27, 2011

Ch Freq
Occupied Bandwidth

3.6975 GHz

.1 dBm

Average El:}

Avg/VBH Type

l| Log~Pur (Video)*| I8

Auto Man| |8

Occ BH Z Pur
% dB

Span/RBH|
106

|

Auto Man

BH/Avg

Auto

YBH 150 kHz

Occ BH Z Pwr
x dB

Occupied Bandwidth
45693 MHz

Transmit Freq Error
% dB Bandwidth

Chain 6

Agilent 09:30:00 Sep 27, 2011

Ch Freq 3.6975 GHz

—= | Occupied Bandwidth

Auto Man

Average

Avg/VBH Type
| Log-Pur (Video)»
Auto Man

Occ BH Z Puwr
x dB

Span/RBH|
166,

Auto Man|

Occupied Bandwidth
45532 MHz

Transmit Freq Error 1 k
% dB Banduidth

Date: 13 December 2011

Trig RF B

J ‘%ng—Pwr (Video)»

IC: 8974A-QUANTUMO6636

BH/Avg

Res B/
51.0 kHz
Auto Man

Vid

VBMW/RBH|
3.00000
Man)

Average
10

Auto

Avg/VBH Type
Log-Pur (Video)»
Auto Man|

Span/RBM|
106/

Auto

Man|

Copyright 2000-2006 Agilent Technologies

[ BuW/Avg
Res BW
51.0 kHz
Han
Video BW
150.0 kH

Auto

VBM/RBH|
3.00000
Man

Average
10

Auto

Avg/VBH Type|

Span/RBH|
166

Auto Man§

| BuW/Avg
Res BW
51.9 kHz

Auto Manj

VBW/RBH|
3.00000
Man

Average

10

On 0ff
Avg/VBH Type|

Log-Pur (Video)»
Auto Man;

Auto

Span/RBH|
106|

Auto Man|

Copyright 2000-2006 Agilent Technologies Copyright 2000-2006 Agilent Technologies

Highest Occ BW: 4.5693 MHz (Chain 4)
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Report No: 11PRO009 Rev1

3.65 GHz Fixed Wireless Transceiver

FCCID: XN3-QUANTUMG6636

B. Chains 1-6, SMHz EBW, High 64QAM

Chain 1

Agilent 09:33:04 Sep 27, 2011

Ch Freq 3.6975 GHz
Occupied Bandwidth

.1 dBm Atten 20 dB Ext PG

Average
10!
0ff

Avg/VBH Type/
Log-Pur (Video)»

Ruto Man| (@

Occupied Bandvidth Occ BH % Pur
4.5642 MHz

Transmit Freq Error
% dB Bandwidth

Chain 3

Agilent 09:36:55 Sep 27, 2611

Ch Freq 3.6975 GHz
Occupied Bandwidth

dB

Rveragle
0Off

Avg/VBH Type|
| Log—Pur (Uideu)"

Occupied Bandvidth Occ BH % Pur
4.5689 MHz mi

Transmit Freq Error 106/
% dB Bandwidth 4 Auto |

Agilent 09:44:20 Sep 27, 2611

Ch Freq 3.6975 GHz
Occupied Bandwidth

Rveragle
0Off
Avg/VBH Type|
Log-Pur (Video)»

Auto Man
Bl 2

Occupied Bandvidth Occ BH % Pur
45674 M xidb

Transmit Freq Error 1
% dB Bandwidth 4 Auto

Copyright 2000-2006 Agilent Technologies

Span/RBH|
106/

Y | Occupied Bandwidth

= | Occupied Bandwidth

= | Occupied Bandwidth

Chain 2

Agilent 09:35:01 Sep 27, 2611

Ch Freq  3.6975 GHz

1 dBm

Transmit Freq Error
X dB Bandwidth

Chain 4

Agilent 09:40:01 Sep 27, 2611

Ch Freq  3.6975 GHz

Occupied Bandvidth
45738 MHz

Transmit Freq Error H
% dB Bandwidth

Agilent 09:46:03 Sep 27, 2011

Ch Freq  3.6975 GHz

BH 51 kHz

Occupied Bandvidth
4.5589 MH

Transmit Freq Error
% dB Bandwidth

Copyright 2000-2006 Agilent Technologies

IC: 8974A-QUANTUMO6636

Occ BH 7% Pwr
% dB

Auto

Avg/VBH Type|

VBH/RBH|

3.00000
Man

Average
10
0ff

Log—Pur (Video)»

Auto

Auto

Auto

Avg/VBH Type|

| Log—Pur (Uideu)"
M

Auto

Span/RBW
106

Man,

Video BW

VBH/RBM|

3.00000
Man

Average
1
0ff

Span/RBW

Auto

Auto

Avg/VBH Type|
Log-

Auto

106

Res B!
51.0 kHz

Han

Date: 13 December 2011

[ BW/Avg
Res BH|
51.9 kHz|
Auto Man|

| BW/Avg
Res BH|
51.0 kHz|

Auto Man|

|

{
{

|
|

Hen|

BW

VBH/RBM|

3.00000
Man

Average
1
0ff

Pur (Video)

Span/RBW

Auto

106

{
{

Highest Occ BW: 4.5738 MHz (Chain 4)
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Report No: 11PRO009 Rev1 Date: 13 December 2011
3.65 GHz Fixed Wireless Transceiver

FCCID: XN3-QUANTUMG6636 IC: 8974A-QUANTUMG6636
C. OCC BW Highest Values

5MHz QPSK 5MHz 16QAM 5MHz 64QAM
Chain 5 Chain 4 Chain 4

5 Aghent 0555 , 2011 Sweep 1 Aghent B1 7. 2011 BH/Avg LA Sep 27, 2011

Ch Freq 26975 GHs Trig #F B

Occupmed Bandwith Jverazesiie 1]

Res.
Ch Freq  3.6975 6tz 1 4 Ch Froq 36975 itz Trig KF &

ugied Bandwid Foerages: 10 | A

{

RAverage|

18]

¥ - —
Avg/VBH Type| Av/VBH Type|
Leg-Pwr v.«.m';g Log-Prr lMen‘ﬂE
o Ma (R ) 1 Man]

Occupied Bandwidth Occ BN X Pur Occupied Bandwidth Occupied B:
A57 o 4 MHz |
45714 Miz 4.5693 MHz Span/RBH|

4,74 Tr Freq Error ]9‘.’ Transwit Froq Erre

Transait Freq Error
x ndwid indwidth Mo x Futs Rl x 68 Banduidth

ight 2000-2006 Agilent Tec 3 right 2000-2006 Agilent Tec! 3 Copyright 2000-2006 Rgilent 1

10MHz QPSK 10MHz 16QAM 10MHz 64QAM
Chain 2 Chain 2 Chain 2

4 Aghent 154 26, 2011 HeasSetup  © Aglost 14: S4p 26, 2011 HeasSetup  © Aglent 142507 Sep 26, Sweep
| Swoep Tine|

Ch Freq 3.6% Gz 1 C Freq  3.695 Gz 10 Ch Freq 16% Gz Trig RF B/ B .i
(ccupend Bandwidth g . 1 L futs L]

Occupied Bandwidth v 26 I Occupied Bandwidth < %P 261 j Occupied Bandwidth Occ BN X Pur

x d8

9.1249 MHz 1 9.1242 MHz 8.1245 MHz
Frea frtor 08 nf?f:?.':’ Transait Froq Erre 7 ki tiaize) Froa Error ;

opyright 2000-2006 Agilent Tec 3 Copyright 2000-2008 Rgileat Tochnologies
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Report No: 11PRO009 Rev1 Date: 13 December 2011
3.65 GHz Fixed Wireless Transceiver
FCCID: XN3-QUANTUMG6636 IC: 8974A-QUANTUMO6636

PEAK OUTPUT POWER

PEAK EIRP LIMIT

90.1321(a) Base stations and fixed stations are limited to 25watts/25 MHz equivalent isotropic radiated power
(EIRP). In any event the EIRP power density shall not exceed 1 watt in any on-megahertz slice of spectrum.

The maximum permitted antenna port output powers for this product are calculated based on the
following typical installation parameters:

-A minimum 6 dBi antenna for use with base stations,

-30m cable loss for TMC LMR-400 at 3.65 MHz = 8.3 dB

-Effective antenna gain: 6 — 8.3 =-2.3 dBi

TEST PROCEDURE

Channel power measurements were made using the spectrum analyzer built-in function. The settings and
procedures followed are found in FCC KDB document 965270 D01 Pwr Meas Part 90 Z Equipment v01.

Measurements were taken for each modulation and for each chain at High frequencies, and the results
summed algebraically to determine total output power and EIRP.

Power output calculations are found in the spreadsheet below. Spectrum analyzer plots of conducted
antenna port channel power are located in Annex A of this report for reference.

Note: Power output measurements were taken at same transmitter power settings that were used for PSD
tests, as PSD is the limiting factor.

Output Power High Channel eirp

Single Element Minimum Antenna Gain 6 dBi
Single Element Maximum Cable Loss 8.3 dB
Single Element Net Antenna Gain -2.3 dBi
NOTE: Power readings 1-6 below in units of dBm eirp NOTE: Power readings 1-6 below in units of watts eirp
5MHz EIRP
3697.5MHz Pout 30dBm setting PoutdBm
QPSK
1 2 3 4 5 6 1 2 3 4 5 6 Avg Combined
26.24 254 25.56 25.81 25.52 25.37 0.420727 0.346737 0.359749 0.381066 0.356451  0.34435 0.36817995  33.440¢
QAM16
1 2 3 4 5 6 1 2 3 4 5 6 Avg Combined
26.37 2547 24.7 25.94 25.57 25.48 0.433511 0.352371 0.295121 0.392645 0.360579 0.353183 0.364568237 33.3977¢
QAM64
1 2 3 4 5 6 1 2 3 4 5 6 Avg Combined
26.62 24.66 24.85 26 25.75 25.8 0.459198 0.292415 0.305492 0.398107 0.375837 0.380189 0.368539889 33.4448¢
10MHz
3695 Pout 33dBm setting
QPSK
1 2 3 4 5 6 1 2 3 4 5 6 Avg Combined
28.37 27.01 27.22 27.32 271 29.04 0.687068 0.502343  0.52723 0.539511 0.512861 0.801678 0.59511516 35.52601
QAM16
1 2 3 4 5 6 1 2 3 4 5 6 Avg Combined
27.72 27.06 27.29 27.32 26.66 28.67 0.591562 0.508159 0.535797 0.539511 0.463447 0.736207 0.562447062 35.2808:
QAM64
1 2 3 4 5 6 1 2 3 4 5 6 Avg Combined
27.83 27.3 27.29 27.76 27.13 28.51 0.606736 0.537032 0.535797 0.597035 0.516416 0.709578 0.583765701 35.4423¢
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Report No: 11PRO009 Rev1
3.65 GHz Fixed Wireless Transceiver
FCC ID: XN3-QUANTUM6636

Date: 13 December 2011

IC: 8974A-QUANTUMO6636

EIRP POWER DENSITY

PEAK EIRP POWER DENSITY LIMIT

90.1321(a) Base stations and fixed stations are limited to 25watts/25 MHz equivalent isotropic radiated power
(EIRP). In any event the EIRP power density shall not exceed 1 watt in any on-megahertz slice of spectrum.

TEST PROCEDURE

Peak PSD measurements were made using the settings and procedures in FCC KDB document 965270
D01 Pwr Meas Part 90 Z Equipment vO1.

Measurements were taken for each modulation and for each chain High frequencies, and the results
summed algebraically to determine total output power and EIRP.

Peak PSD EIRP calculations are found in the spreadsheet below. Spectrum analyzer plots of conducted
antenna port PSD measurements are located in Annex B of this report for reference.

Note: Power output measurements were taken at same transmitter power settings that were used for PSD

tests, as PSD is the limiting factor.

Effective antenna gain: -2.3 dBi

5MHz
3697.5MHz Pout 30dBm
QPSK PSD, watt
Sum 6
Chains Effective
Output antenna
1 2 3 4 5 6 1 2 3 4 5 6 Avg Power gain, dBi
23.52 24.18 22.48 23.51 22.83 23.99 0.224905 0.261818 0.177011 0.224388 0.191867 0.250611 0.221767 31.23896 -2.3
QAM16
Sum 6
Chains
Output
1 2 3 4 5 6 1 2 3 4 5 6 Avg Power
23.86 22.85 24.39 23.45 24.19 23.79 0.24322 0.192752 0.274789 0.221309 0.262422 0.239332 0.238971 31.56345 -2.3
QAM64
Sum 6
Chains
Output
1 2 3 4 5 6 1 2 3 4 5 6 Avg Power
23.22 21.85 22.46 22.53 22.52 23.18 0.209894 0.153109 0.176198 0.179061 0.178649 0.20797 0.184147 30.43164 -2.3
10MHz
3695 Pout 33dBm
QPSK
Sum 6
Chains
Output
1 2 3 4 5 6 1 2 3 4 5 6 Avg Power
23.75 26.01 21.95 25.29 2413 24.34 0.237137 0.399025 0.156675 0.338065 0.258821 0.271644 0.276895 32.20314 -2.3
QAM16
Sum 6
Chains
Output
1 2 3 4 5 6 1 2 3 4 5 6 Avg Power
22.87 24.27 21.89 24.77 24.07 254 0.193642 0.267301 0.154525 0.299916  0.25527 0.346737 0.252899 31.80946 -2.3
QAM64
Sum 6
Chains
Output
1 2 3 4 5 6 1 2 3 4 5 6 Avg Power
23.08 24.48 22.54 23.6] 25.49 23.49 0.203236 0.280543 0.179473 0.229087 0.353997 0.223357 0.244949 31.67076 -2.3
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Report No: 11PRO009 Rev1 Date: 13 December 2011

3.65 GHz Fixed Wireless Transceiver

FCCID: XN3-QUANTUMG6636 IC: 8974A-QUANTUMO6636

MAXIMUM PERMISSIBLE EXPOSURE

LIMITS

§1.1310 The criteria listed in Table 1 shall be used to evaluate the environmental impact of human
exposure to radio-frequency (RF) radiation as specified in §1.1307(b), except in the case of portable

devices which shall be evaluated according to the provisions of §2.1093 of this chapter.

TABLE 1—LIMITS FOR MAXIMUM PERMISSIBLE EXPOSURE (MPE)

Electric field Magnetic field . M
Frequency range Power density Averaging time
(MHz) St(e;'"g‘;h St(r:;'n?;h (mwWkm?2) (minutes)
(A) Limits for Occupational/Controlled Exposures
0.3-30 oo 614 1.63 *(100) 6
3.0-30 ... 18427 4.80% *(900v2) 6
30-200 ... 61.4 0.163 1.0 6
(B) Limits for General Population/Uncontrolled Exposure
0.3-134 614 1.63 *(100) 20
13420 e 824K 2.19% *(180/2) 30
TABLE 1—LIMITS FOR MAXIMUM PERMISSIBLE EXPOSURE (MPE)—Continued
Electric field Magnetic field ; N
Frequency range Power density Averaging time
(MHz) st(rs;\rg;h st(r:jnrg;h (mWkm?) (minutes)
30-200 .o 275 0.073 0.2 30
300-1500 ....... ) RN [T f11500 20

f = frequency in MHz

* = Plane-wave squivalent power density

NOTE 1 TO TABLE 1: Occupational/controlled limits apply in situations in which persons are exposed as a consequencs of their
employment provided those persons are fully aware of the potential for exposure and can exercise control over their exposurs.
Limits for occupationalicontrolled exposure also apply in situations when an individual is transient through a location whera occu-
pational/contralled limits apply provided he or she is made aware of the potential for exposure.

NOTE 2 TO TABLE 1. General population/uncontrolled exposures apply in situations in which the general public may be ex-
posed, orin which persons that are exposad as a consaquenos of their employment may not be fully aware of the potential for
exposure or can not exercise control over their exposurs.
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Report No: 11PRO009 Rev1 Date: 13 December 2011
3.65 GHz Fixed Wireless Transceiver

FCCID: XN3-QUANTUMG6636 IC: 8974A-QUANTUMG6636
CALCULATIONS

Given

E=V@0*P*G)/d
and
S=EA2/3770
where
E = Field Strength in Volts/meter
P = Power in Watts
G = Numeric antenna gain
d = Distance in meters
S = Power Density in milliwatts/square centimeter

Combining equations and rearranging the terms to express the distance as a function of the remaining
variables yields:
d =V ((30 * P *G) /(3770 * S))
Changing to units of Power to mW and Distance to cm, using:
P (mW) =P (W) /1000 and
d (cm) =100 * d (m)
yields
d =100 * vV ((30 * (P / 1000) * G) /(3770 * S))
d=0.282*V(P*G/S)
where
d = distance in cm
P = Power in mW
G = Numeric antenna gain
S = Power Density in mW/cmA2

Substituting the logarithmic form of power and gain using:

P (mW) =104 (P (dBm) / 10) and

G (numeric) = 10 A (G (dBi) / 10)
yields

d=0.282*10A((P+G)/20)/VS Equation (1)
where

d = MPE distance in cm

P = Power in dBm

G = Antenna Gain in dBi

S = Power Density Limit in mW/cmA2

Equation (1) and the measured peak power is used to calculate the MPE distance.
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3.65 GHz Fixed Wireless Transceiver

FCCID: XN3-QUANTUMG6636 IC: 8974A-QUANTUMO6636

LIMITS
From §1.1310 Table 1 (B), S = 1.0 mW/cmA2

RESULTS

RF exposure considerations will be addressed by the licensee at the time of installation. The maximum
eirp allowed under Part 90 for this product is 10 Watts/10 MHz channels, or 40 dBm EIRP. The MPE
distance for 40 dBm eirp calculated below:

Power Density Output Antenna MPE

Limit Power Gain Distance
(mW/cm*2) (dBm) (dBi) (cm)
1.0 40.00 0.00 28.20
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3.65 GHz Fixed Wireless Transceiver
FCCID: XN3-QUANTUMG6636 IC: 8974A-QUANTUMO6636

3.7.2. CONDUCTED SPURIOUS EMISSIONS

REQUIREMENT
2.1051 Measurements required: Spurious emissions at antenna terminals.

The radio frequency voltage or powers generated within the equipment and appearing on a spurious
frequency shall be checked at the equipment output terminals when properly loaded with a suitable
artificial antenna. Curves or equivalent data shall show the magnitude of each harmonic and other
spurious emission that can be detected when the equipment is operated under the conditions specified in
§2.1049 as appropriate. The magnitude of spurious emissions which are attenuated more than 20 dB
below the permissible value need not be specified.

90.1323(a) Emission limits.

(a) The power of any emission outside a licensee's frequency band(s) of operation shall be attenuated
below the transmitter power (P) within the licensed band(s) of operation, measured in watts, by at least 43
+ 10 log (P) dB. Compliance with this provision is based on the use of measurement instrumentation
employing a resolution bandwidth of 1 MHz or less, but at least one percent of the emission bandwidth of

the fundamental emission of the transmitter, provided the measured energy is integrated over a | MHz
bandwidth.

TEST PROCEDURE

The transmitter outputs are connected to a spectrum analyzer using a combiner. At the Low and High
channels, in the 1 MHz band immediately adjacent to the band edge, RBW=1% EBW, VBW=3xRBW.
Elsewhere RBW =1 MHZ, VBW=3 MHz.

RESULTS
No non-compliance noted:
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5 MHZ QPSK CONDUCTED SPURIOUS, HIGH CHANNEL P=30
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5 MHZ 16QAM CONDUCTED SPURIOUS, HIGH CHANNEL P=30
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5 MHZ 64QAM CONDUCTED SPURIOUS, HIGH CHANNEL P=30
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10 MHZ QPSK CONDUCTED SPURIOUS, HIGH CHANNEL, P=33
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10 MHZ 16QAM CONDUCTED SPURIOUS, HIGH CHANNEL, P=33
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10 MHZ 64QAM CONDUCTED SPURIOUS, HIGH CHANNEL, P=33
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3.8. RADIATED EMISSIONS

3.8.1. TRANSMITTER RADIATED SPURIOUS EMISSIONS

REQUIREMENT

2.1053 Measurements required: Field strength of spurious radiation

Information submitted shall include the relative radiated power of each spurious emission with reference
to the rated power output of the transmitter, assuming all emissions are radiated from half wave dipole
antennas.

90.1323(a) Emission limits.

(a) The power of any emission outside a licensee's frequency band(s) of operation shall be attenuated
below the transmitter power (P) within the licensed band(s) of operation, measured in watts, by at least 43
+ 10 log (P) dB. Compliance with this provision is based on the use of measurement instrumentation
employing a resolution bandwidth of 1 MHz or less, but at least one percent of the emission bandwidth of
the fundamental emission of the transmitter, provided the measured energy is integrated over a | MHz
bandwidth.

TEST PROCEDURE
Testing was performed using the substitution method.

1. The EUT is placed on a non-conducting table 80 cm above the ground plane. The antenna port was
terminated with a resistive non-radiating 50 ohm termination.

2. The spectrum from 30 MHz to 37 GHz was investigated with the transmitter set to the lowest, middle,
and highest channels in each 5 GHz band.

3. The frequency range of interest was monitored at a fixed antenna height and EUT azimuth. The EUT is
rotated through 360 degrees to maximize emissions received. The antenna is scanned from 1 to 4 meters
above the ground plane to further maximize the emission. Measurements are made with the antenna
polarized in both the vertical and the horizontal positions.

4. The EUT was replaced by a signal generator and antenna. The signal generator was set to produce
field strengths matching the levels obtained in step 3 above. The equivalent eirp was calculated from the
signal generator output and antenna gain with respect to isotropic.

Note: For emissions below 1 GHz, the field strength of the emission is also compared against the
EN55022 class A limits for digital devices

TEST RESULTS

TEST NOT PERFORMED AT 3697.5 MHz and 3695 MHz.

Refer to plots and tabulated data below from previous testing done on this product. All emissions below

1 GHz were at least 20 dB below -13 dBm limit and were determined to be from the digital section of the

product. For all modulations for 5/10 MHz bandwidths, worst-case emissions above 1 GHz are at least 24
dB below limits. Engineering judgement indicates that test results at the new high channels would exhibit
similar compliance levels. Data for previous test results are reproduced below.
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3.8.2. TRANSMITTER RADIATED EMISSIONS ABOVE 1 GHZ HARMONICS
AND SPURIOUS EMISSIONS

QPSK 5 MHz Channels

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement
Company: Purewave Networks, Inc.
Project #: 10U13276
Date: 6/22/10
Test Engineer: Thanh Nguyen
Configuration: EUT and remote support equipment
Mode: Tx QPSK, 5 MHz BW
Chamber ‘ Pre-amplifer Filter ’ Limit ‘
‘ 5m Chamber A - T144 8449B = -‘ o
f SAreading| Ant. Pol. Distance | Path Loss| Preamp Filter EIRP Limit Delta Notes
GHz (dBm) (HV) (m) (dB) (dB) (dB) (dBm) | (dBm) (dB)
Tx QPSK, 5 MHz BW
Low Ch 3.652.5GHz
1.08 -50.6 \' 3.0 31.4 39.4 -58.5 -13.0 -45.5
1.25 -49.3 \'4 3.0 32.9 38.9 -55.3 -13.0 -42.3
1.87 -56.5 Vv 3.0 39.3 37.9 -55.0 -13.0 -42.0
249 -58.6 \'4 3.0 41.8 37.5 -54.3 -13.0 -41.3
3.02 -60.3 \' 3.0 43.4 373 -54.3 -13.0 -41.3
Harmonis Spurious
-59.0 \' 3.0 51.7 36.6 -43.8 -13.0 -30.8
10.96 -59.7 \'4 3.0 56.2 36.9 -40.5 -13.0 -27.5
14.61 -65.9 \'4 3.0 59.9 35.0 -41.0 -13.0 -28.0 Noise floor
3.0
7.31 -59.8 H 3.0 52.8 36.6 -43.6 -13.0 -30.6
10.96 -58.6 H 3.0 55.9 36.9 -39.7 -13.0 -26.7
14.61 -64.0 H 3.0 60.1 35.0 -38.9 -13.0 -25.9 Noise floor
Mid Ch 3662.5MHZ
7.33 -57.9 \' 3. 51.7 6. -42.7 -13. -29.7
10.99 -61.3 v 3. 56.2 6. -42.0 -13. -29.0
14.65 -64.0 \' 3. 59.9 4. -39.1 -13. -26.1 Noise floor
7.33 -58.1 H 3. 52.8 6. -41.9 -13. -28.9
10.99 -56.0 H 3.0 55.9 36.9 -37.0 -13.0 -24.0
14.65 -63.5 H 3.0 60.2 34.9 -38.3 -13.0 -25.3 Noise floor
[High Ch 3672.5MHz
7.35 -57.1 \'4 3.0 51.8 36.6 -41.9 -13.0 -28.9
11.01 -61.7 \' 3.0 56.2 36.9 -42.4 -13.0 -29.4
14.68 -62.8 \' 3.0 59.9 34.9 -37.7 -13.0 -24.7 Noise floor
7.35 -63.4 H 3.0 52.8 36.6 -47.1 -13.0 -34.1
11.02 -57.8 H 3.0 55.9 36.9 -38.8 -13.0 -25.8
14.69 -64.0 H 3.0 60.2 34.9 -38.7 -13.0 -25.7 Noise floor
Rev. 03.03.09
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3.8.3. TRANSMITTER RADIATED EMISSIONS BELOW 1 GHZ SPURIOUS
AND DIGITAL SECTION EMISSIONS

64 QAMS MHz Channels (Worst case emissions)

Measurement ‘ Configuration [

Measurement Distance: 3 m Ant. Pol.: Horizontal CISPR22 ClassAat10 M

90.0

80.0

70.0

60.0

50.0

40.0

[ V]

Amplitude (dBu¥)
S
b
3

30.0 4 ! !

—_— L , AL | || gt il

10.0-

0.0

-10.0-- - - y
30.00 127.00 22400 321.00 418.00 51500 612.00 709.00 806.00  903.00  1000.00
Res. BW 120 kHz Freq. (MHz) VBW 120 kHz

Project No.: 10U13276

Measurement Configuration

Measurement Distance: 3 m Ant. Pol.: Vertical CISPR22 ClassAat10 M
90.0
80.0
70.0
60.0
)
é 50.0 5]
E I 4 s.- o
E 40.0 12 3 L 7 :
c -T- 4§ 3
E 30.0 . 'f" 1 |I
zo.o—ww | | y ]“ ' ‘ I ‘ '[I'
10.0
0.0
-10.0-" ]
30.00 127.00 224.00 321.00 418.00 515.00 612.00 709.00 806.00 903.00 1000.00
Res. BW 120 kHz Freq. (MHz) VBW 120 kHz

Project No.: 10U13276
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30-1000MHz Frequency Measurement
Compliance Certification Services, Fremont 5Sm Chamber
Test Engr: Thanh Nguyen
Date: 06/22/10
Project #: 10U13276
Company: PureWave Networsks Inc.
EUT Description: 6X6 3.65GHz WIMAX Base Station
EUT M/N: Quantum 6600
Test Target: EN55022 Class A
Mode Oper: Tx 64QAM 5MHz BW, Low Ch 3652.5MHz

f Measurement Frequency Amp Preamp Gain Margin Margin vs. Limit

Dist Distance to Antenna D Corr  Distance Correct to 3 meters

Read Analyzer Reading Filter Filter Insert Loss

AF Antenna Factor Corr. Calculated Field Strength

CL Cable Loss Limit Field Strength Limit

f Dist Read AF CL Amp D Corr Filter Corr. Limit Margin Ant. Pol. Det.
MHz (m) dBuV dB/m dB dB dB dB dBuV/m dBuV/m dB V/H P/A/QP

98.163 3.0 58.3 9.5 0.9 28.3 -10.5 0.0 29.9 40.0 -10.1 \% P
136.684 3.0 55.5 13.3 1.1 28.3 -10.5 0.0 31.2 40.0 -8.8 \% P
215.528 3.0 57.8 11.9 1.3 28.2 -10.5 0.0 324 40.0 -7.6 \ P
249.969 3.0 60.5 11.8 1.4 28.2 -10.5 0.0 35.0 47.0 -12.0 \ P
336.013 3.0 61.5 14.0 1.6 28.1 -10.5 0.0 38.6 47.0 -8.4 \4 P
340.933 3.0 66.8 14.0 1.6 28.1 -10.5 0.0 43.9 47.0 -3.1 \4 P
599.904 3.0 50.5 18.4 2.2 275 -10.5 0.0 33.1 47.0 -13.9 v P
733.349 3.0 49.4 20.0 2.5 27.3 -10.5 0.0 34.3 47.0 -12.7 \% P
212.768 3.0 53.4 11.9 1.3 28.2 -10.5 0.0 28.0 40.0 -12.0 H P
250.089 3.0 56.7 11.8 1.4 28.2 -10.5 0.0 31.2 47.0 -15.8 H P
340.933 3.0 61.9 14.0 1.6 28.1 -10.5 0.0 39.0 47.0 -8.0 H P
600.024 3.0 52.0 18.4 2.2 27.5 -10.5 0.0 34.7 47.0 -12.3 H P
733.349 3.0 55.4 20.0 2.5 27.3 -10.5 0.0 40.2 47.0 -6.8 H P
Rev. 1.27.09
Note: No other emissions were detected above the system noise floor.
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S. SETUP PHOTOS

ANTENNA PORT CONDUCTED RF MEASUREMENT SETUP

END OF REPORT
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