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Report No: 10PROO11 Rev 1
2.5 GHz Fixed Wireless Transceiver
FCC ID: XN3-QUANTUM6625

1. TEST AND TEST LOCATION INFORMATION

COMPANY NAME:

EUT DESCRIPTION:

FCC ID:
IC:

MODEL:

DATE TESTED:

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

BRS/EBR 2.5 GHz Base Station Radio
Frequency Range: 2496-2690 MHz
WiMax 6x6 MIMO

Channel Bandwidths: 5 MHz, 10 MHz
Modulations: QPSK, 16QAM, 64QAM

XN3-QUANTUMO6625
8974A-QUANTUMO6625

Quantum 6600

14-16 April 2010

Radiated and antenna port conducted tests were performed by

Compliance Certification Services

47173 Benicia Street
Fremont, CA 94538

Frequency stability tests were performed at

PureWave Networks, Inc.

2660-C Marine Way

Mountain View, CA 94043

o L (AT .

T.N. Cokenias

Agent for PureWave Networks, Inc.
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Report No: 10PROO11 Rev 1 Date: 20 May 2010
2.5 GHz Fixed Wireless Transceiver
FCC ID: XN3-QUANTUM6625 IC: 8974A-QUANTUMO6625

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 27 Subpart M.

3. EQUIPMENT UNDER TEST

3.1.DESCRIPTION OF EUT

The EUT is a 6x6 MIMO WiMAX base station radio operating in the 2496-2690 MHz BRS/EBR
frequency bands. Modulation is 802.16d/e in 5 MHz and 10 MHz channel bandwidths.

3.2. MAXIMUM OUTPUT POWER

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

Low 24985 4257 4257 42.74
Low +1 2500 50.26 50.27 50.15
Middle 2600 50.76 50.5 50.56
High-1 2682.5 50.43 50.27 50.54
High 2687.5 42.91 428 42.83
10 MHz EBW QPSK 16QAM | 64QAM
(MHz) (dBm) (dBm) | (dBm)

Low 2501 42.07 41.72 42.05
Low +1 2504 49.84 49.86 49.78
Middle 2600 50.04 49.98 49.86
High-1 2682.5 50.05 50.23 50.13
High 2685 42.23 42.38 42.28
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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 27.50(h) of the Rules are not exceeded:

5 MHz channels: 33 + 10 log (4.85/5.5) dBW =32.5 dBW EIRP = 62.5 dBm EIRP
10 MHz channels: 33 + 10 log (9.67/5.5) dBw = 35.4 dBW EIRP = 65.4 dBm EIRP

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.

For all operating modes, Part 27 peak eirp limits apply. The 6x6 CDD mode is considered the worst-case mode for
emissions because all 6 transmitter chains are operating simultaneously at the maximum available output from each
power amplifier, for each of the channel band widths and modulations tested. All six chains are carrying the same
data, but delayed per the CDD protocol. The resultant combined signal is more complex, as shown in combiner
output measurements, with nulls and peaks that would not be present with completely uncorrelated data streams.
Other WiMAX modes have the same or fewer transmitter chains being activated.
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2.5 GHz Fixed Wireless Transceiver
FCC ID: XN3-QUANTUM6625

3.6. DESCRIPTION OF TEST SETUP

SETUP DIAGRAM FOR TESTS

Dell Optiplex
320 PC

Lamda
GENHG60-12.5
48VDC/3.5A

Date: 20 May 2010

IC: 8974A-QUANTUMO6625

Dell Optiplex
320 PC

serial

ethernet

Quanta CPE Mini-Circuits
MLIWV202 ZN2PD-96-S
AC/DC
63 dB
Atten.
1 10
EUT 2 dB 5
43 C H
5
6
D
c H
1 Mini-Circuits
2 ZN8PD1-53-5+
3
4  8-waycombiner
5
50 ohm term. (75
50 ohm term. 8

DC: Directional Coupler 780-10-3.000

3.7 Modifications to EUT

Shielded internal DC cable
FairRite 264350002 ferrite bead on internal DC cable (one turn)
Shielding added CAT5 cable connector to bond to chassis ground (metal tape)
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Report No: 10PROO11 Rev 1
2.5 GHz Fixed Wireless Transceiver
FCC ID: XN3-QUANTUM6625

TEST AND MEASUREMENT EQUIPMENT

The following test and measurement equipment was utilized for the tests documented in this report

Radiated Emissions

Date: 20 May 2010

IC: 8974A-QUANTUMO6625

TEST EQUIPMENT LIST

Description Manufacturer Model Asset Number Cal Due
Spectrum Analyzer, 26.5 GHz Agilent / HP E4440A C01179 08/24/10
Antenna, Bilog, 2 GHz Sunol Sciences JB1 C01011 07/14/10
Antenna, Horn, 18 GHz EMCO 3115 C00945 07/29/10
Preamplifier, 1300 MHz Agilent / HP 8447D C00885 07/06/10
Preamplifier, 26.5 GHz Agilent / HP 8449B C01052 08/04/10
Antenna Port Conducted Emissions
TEST EQUIPMENT LIST
Description Manufacturer Model Asset Number Cal Due
Spectrum Analyzer, 44 GHz Agilent / HP E4446A C01069 01/05/11
Vector signal generator, 20GHz Agilent / HP E8267C C01066 11/16/10
RF Power Meter Boonton 4541 C01189 02/26/11
Peak Power Sensor Boonton 57318 C01202 02/23/11
Frequency Stability Test Equipment
TEST EQUIPMENT LIST
Description Manufacturer Model Asset Number Cal Due
Wireless Networking Test Set Agilent N8300A GB47350121 20Sept2010
Variable Voltage Source Lambda GENH60-12.5 27MA950F N/A
Associated
Envoronmental
Temperature Chamber Systems ZBD-108 6381 N/A
Multi meter GW Instek GDM-8245 CH881834 N/A
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FCC ID: XN3-QUANTUM6625 IC: 8974A-QUANTUMO6625

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.

27.53(m)6 ... The emission bandwidth is defined as the width of the signal between two points, one below
the carrier center frequency and one above the carrier center frequency, outside of which all emissions are
attenuated at least 26 dB below the transmitter power.

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.
Test results were obtained for the following configurations:

a. 6 chain Combiner - Low, Mid, High channel for 5 MHz EBW: QPSK, 16QAM, 64QAM

b. 6 chain Combiner - Lo, Mid, High channel for 10 MHz EBW: QPSK, 16QAM, 64QAM

c. Individual chains 1-6: 64QAM, High channel only for 5 MHz and 10 MHz EBW

d. Chain 3 only — Low, Mid, High for 5 MHz and 10MHz EBW QPSK, 16QAM, 64QAM
TEST RESULTS

Tabular data and spectrum analyzer plots are located below. Worst-case readings were for the combiner
measurements.
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Date: 20 May 2010

IC: 8974A-QUANTUMG6625
A. OCC BW 6 Chain Combiner

SMHz EBW QPSK
Channel Frequency 99% Occupied -26 dB
MHz Bandwidth, MHz Bandwidth, MHz
Low 2498.5 4.6028 4.807
Middle 2600 4.6232 4.797
High 2687.5 4561 4,783
5MHz EBW 16QAM
Channel Frequency 99% Occupied -26 dB
MHz Bandwidth, MHz Bandwidth, MHz
Low 2498.5 4.643 4.829
Middle 2600 4574 4.860
High 2687.5 4.545 4,794
5MHz EBW 64QAM
Channel Frequency 99% Occupied -26 dB
MHz Bandwidth, MHz Bandwidth, MHz
Low 2498.5 4.574 4.796
Middle 2600 4.575 4,794
High 2687.5 4.567 4.851
B. OCC BW 6 Chain Combiner
10 MHz EBW QPSK
Channel Frequency 99% Occupied -26 dB
MHz Bandwidth, MHz Bandwidth, MHz
Low 2501 9.197 9.523
Middle 2600 9.172 9.542
High 2685 9.104 9.553
10 MHz EBW 16QAM
Channel Frequency 99% Occupied -26 dB
MHz Bandwidth, MHz Bandwidth, MHz
Low 2501 9.177 0.648
Middle 2600 9.24 9.608
High 2685 9.114 9.598
10 MHz EBW 64QAM
Channel Frequency 99% Occupied -26 dB
MHz Bandwidth, MHz Bandwidth, MHz
Low 2501 9.247 9.506
Middle 2600 9.181 9.629
High 2685 9.158 9.668
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2.5 GHz Fixed Wireless Transceiver
FCCID: XN3-QUANTUMG6625

A. COMBINER RESULTS: 5 MHz EBW

Combiner: 5 MHz QPSK Low Channel

Agilent 10:18:20 Apr 16,2010

R T |Freg/Channel |

Center Freq

Ch Freq 2.4985 GHz Trig  Free 2 49850000 GHz
Occupied Bandwidth
| Start Freq
2.48600000 GHz
Project: 10U13113
Ref 50 dBm Atten 20 dB
#Peak Stop Freq
Log 251100000 GHz
o A
10 i i
dB/ > < CF Step
Offst . 250000000 MHz
1 - |Auto Man|
T v |
Freq Offset
Center 2.498 50 GHz Span 25 MH || 000000000 Hz
ZRes BW 51 kHz ZVBW 150 kHz #Sweep 100 ms (601 pts)
N - Signal Track
Occupied Bandwidth Occ BW % Pwr  99.00% |llon off
4.6028 MHz xdB  -26.00 dB
Transmit Freq Eror 15.105 kHz
% dB Bandwidth 4.807 MHz

Combiner: 5 MHz QPSK Mid Channel

© Agilent 10:17:35 Apr 16,2010

R T [FregiChannel |

=

Center Freq

Ch Freq 26 GHz Trig  Free > 80000000 GHz
Occupied Bandwidth I I |
| Start Freq
- 2.58750000 GHz
Project: 10U13113
Ref 50 dBm Atten 20 dB
=Peak Stop Freq
Log S 2.61250000 GHz
10 BT E—
dB/ > « CF Step
Offst . L 2.50000000 MHz
%, ; Auto Man
41 & A
A a0 ’ " e i 0
B L LA
Freq Offset

Center 2.600 00 GHz

#Res BW 51 kHz Z#VBW 160 kHz

#Sweep 100 ms (601 pts)

Span 25 MHz 0.00000000 Hz

Occupied Bandwidth

4.6232 MHz
Transmit Freq Error 24667 kHz
% dB Bandwidth 4.797 MHz

Occ BW % Pwr
x dB

Signal Track
99.00 % |||lon off

-26.00 dB

Copyright 2000-2009 Agilent Technologies

Combiner: 5 MHz QPSK High Channel

i Agilent 10:16:34 Apr 18, 2010

R T [FregiChannel |

=

Center Freq

Ch Freq 2.6875 GHz Trig  Free 2 88750000 GHz
Occupied Bandwidth I I |
| Start Freq
267500000 GHz
Project: 10U13113
Ref 50 dBm Atten 20 dB
=Peak Stop Freq
Log . 270000000 GHz
10 . i
dB/ > IES CF Step
Offst s . 2.50000000 MHz
11 T Y . Auta Man
[ | AT ¥ -
dB Yek = e |
Freq Offset
Center 2.687 50 GHz Span 25 MHz || 000000000 Hz
ZRes BW 51 kHz #VBW 160 kHz #Sweep 100 ms (601 pts)
- - Signal Track
Occupied Bandwidth Occ BW % Pwr 99.00% |lon off
4.5614 MHz xdB  -26.00 dB
Transmit Freq Error 11.548 kHz
% dB Bandwidth 4.783 MHz

Copyright 2000-Z

9 Agilent Technologies
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FCCID: XN3-QUANTUMG6625 IC: 8974A-QUANTUMG6625
Combiner: 5 MHz 16QAM Low Channel

© Agilent 10:20:59 Apr 16, 2010 R T [Freg/Channel |
l
Ch Freq 2.4985 GHz Trig  Free Py .%ggg;gg': E;e'_g
Occupied Bandwidth | I I
| Start Freq
- 2.48600000 GHz
Project: 10U13113
Ref 50 dBm Atten 20 dB
=Peak Stop Freq
Log 1 251100000 GHz
10 Y i
dB/ > 3 CF Step
Offst L 250000000 MHz
11 R " Auto Man
B et g A i N T -1
e . M Freq Offset
Center 2.498 50 GHz Span 25 MH || 000000000 Hz
ZRes BW 51 kHz ZVBW 150 kHz ZSweep 100 ms (601 pts)
- - Signal Track
Occupied Bandwidth Occ BW % Pwr 93.00% |lon off
4.6432 MHz xdB  -26.00 dB
Transmit Freq Error -14.330 kHz
x dB Bandwidth 4.829 MHz
Copyright 2000-2003 Agilent Technologies |

Combiner: 5 MHz 16QAM Mid Channel

© Agilent 10:23:33 Apr 16,2010 R T [FregiChannel |
l
- Center Freq
Ch Freq 26 GHz Trig  Free 60000000 GHz
Occupied Bandwidth I I |
| Start Freq
258750000 GHz
Project: 10U13113
Ref 50 dBm Atten 20 dB
ZPeak Stop Freq
Log N 261250000 GHz
10 SR T
a8/ 51 < CF Step
Offst . 2.50000000 MHz
41 7 Mo e Auto Man
B - |y ;‘~" ’ Li s Ny N -
S T Freq Offset
Center 2.600 00 GHz Span 25 MHz 0.00000000 Hz
ZRes BW 51 kHz ZVBW 150 kHz ZSweep 100 ms (601 pts)
- - Signal Track
Occupied Bandwidth Occ BW % Pwr 99.00% |lon off
4.5735 MHz xdB -26.00dB
Transmit Freq Error 17.464 kHz
% dB Bandwidth 4.860 MHz
Copyright 2000-2009 Agilent Technologies |

Combiner: S MHz 16QAM High Channel

i Agilent 10:24:26 Apr 16,2010 R T [FregiChannel |
l
- Center Freq
Ch Freq 26875 GHz Trig  Free 2 68750000 GHz
Occupied Bandwidth I I |
| Start Freq
267500000 GHz
Project: 10U13113
Ref 50 dBm Atten 20 dB
#Peak Stop Freq
Log 2.70000000 GHz
e
10 o
dB/ > < CF Step
Offst 0 o 2.50000000 MHz
1 T Sl N b Auto Man|
4B e [ e |
Wi 7 L AT
Freq Offset
Center 2.687 50 GHz Span 25 MHz 0.00000000 Hz
ZRes BW 51 kHz ZVBW 160 kHz ZSweep 100 ms (601 pts)
- - Signal Track
Occupied Bandwidth Occ BW % Pwr 99.00% |lon off
4.5450 MHz xdB -26.00dB
Transmit Freq Error 26.862 kHz
% dB Bandwidth 4.794 MHz
Copyright 2000-2009 Agilent Technologies |
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Combiner: 5 MHz 64QAM Low Channel

Agilent 10:26:21 Apr 16,2010

R T [Freg/Channel |

Center Freq

Ch Freq 2.4985 GHz Trig  Free 2 49850000 GHz
Occupied Bandwidth
| Start Freq
2.48600000 GHz
Project: 10U13113
Ref 50 dBm Atten 20 dB
“Peak Stop Freq
Log 251100000 GHz
10 - e !
dB/ > < CF Step
Offst » 250000000 MHz
iy ; - oo Man
4B — RN IW..,nL A =
e e Freq Offset

Center 2.498 50 GHz

#Res BW 51 kHz #VBW 160 kHz

#Sweep 100 ms (601 pts)

Span 25 MHz 0.00000000 Hz

Occupied Bandwidth

4.5735 MHz
Transmit Freq Error 19.662 kHz
3 dB Bandwidth 4.796 MHz

Oce

Signal Track
99.00 % off

-26.00 dB

BW % Pwr
x dB

On

Copyright 2000-2009 Agilent Technologies

Combiner: 5 MHz 64QAM Mid Channel

Agilent 10:27:00 Apr 16,2010

R T [Freg/Channel |

Center Freq

Ch Freq 26 GHz Trig  Free 260000000 GHz
Occupied Bandwidth
| Start Freq
2.58750000 GHz
Project: 10U13113
Ref 50 dBm Atten 20 dB
2Peak Stop Freq
Log R 261250000 GHz
10 Y, T
dB/ > < CF Step
Offst 250000000 MHz
41 il (TN |Auto Mar]
= SN Freq Offset
Center 2.600 00 GHz Span 25 MH || 0-00000000 Hz
#Res BW 51 kHz =VBW 160 kHz #Sweep 100 ms (601 pts)
- N Signal Track
Occupied Bandwidth Occ BW % Pwr 99.00% [[fon off
4.5748 MHz xdB  -26.00 dB
Transmit Freq Error 18.912 kHz
3 dB Bandwidth 4.794 MHz

2009 Agilent Technologies

Copyright 2000

Combiner: S MHz 64QAM High Channel

Agilent 10:28:22 Apr 16,2010

R T [Freg/Channel |

Center Freq

Ch Freq 26875 GHz Trig  Free 2 68750000 GHz
Occupied Bandwidth
| Start Freq
267500000 GHz
Project: 10U13113
Ref 50 dBm Atten 20 dB
2Peak Stop Freq
Log 1 270000000 GHz
10 Preget 4
dB/ > < CF Step
Offst Py e, 2.50000000 MHz
11 W R Auto Man)
B et i T | |
] Freq Offset

Center 2.687 50 GHz

#Res BW 51 kHz #VBW 160 kHz

Span 25 MHz 0.00000000 Hz

#Sweep 100 ms (601 pts)

Occupied Bandwidth

4.5673 MHz
Transmit Freq Error 22.495 kHz
3 dB Bandwidth 4.851 MHz

Oc

Signal Track
99.00 % off

-26.00 dB

c BW % Pwr
x dB

On

Copyright 2000-2009 Agilent Technologies
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2.5 GHz Fixed Wireless Transceiver
FCCID: XN3-QUANTUMG6625

B. COMBINER RESULTS:

10 MHz EBW

Combiner: 10 MHz QPSK Low Channel

Agilent 09:12:00 Apr 16,2010

R T [Freg/Channel |

Ch Freq 2501 GHz

Occupied Bandwidth

- Center Freq
Trig _Free || 5 50100000 GHz

| Start Freq
2.47600000 GHz
Project: 10U13113
Ref 50 dBm Atten 20 dB
#Peak Stop Freq
Log 252600000 GHz
10 S
dB/ > < CF Step
Offst rabi ' 5.00000000 MHz
41 b | Auto Man|
B P R T T O I ||
- M Freq offset

Center 2.501 00 GHz

Span 50 MHz 0.00000000 Hz

#Res BW 100 kHz =VBW 300 kHz #Sweep 100 ms (601 pts)
- " Signal Track
Occupied Bandwidth Occ BW % Pwr 99.00% [[fon off
9.1969 MHz xdB  -26.00 dB
Transmit Freq Error 8.305 kHz
3 dB Bandwidth 9.523 MHz

Copyright 2000-2009 Agilent Technologies

Combiner: 10 MHz QPSK Mid Channel

Agilent 09:13:17 Apr 16,2010

R T [Freg/Channel |

Ch Freq 26 GHz

Occupied Bandwidth

- Center Freq
Trig Free || 5 0000000 GHz

| Start Freq
2.57500000 GHz
Project: 10U13113
Ref 50 dBm Atten 20 dB
#Peak Stop Freq
Log 2.62500000 GHz
10 o ‘
dB/ > < CF Step
Offst 5 5.00000000 MHz
41 o s - “'; Ty o I;m Mar|
dB M 2 B : - e i i |
Freq Offset

Center 2.600 00 GHz

Span 50 MHz 0.00000000 Hz

#Res BW 100 kHz ZVBW 300 kHz #Sweep 100 ms (601 pts)
Occupied Bandwidth Occ BW % Pwr 99.00% [[fon
9.1716 MHz xdB  -26.00 dB
Transmit Freq Error 12.233 kHz
3 dB Bandwidth 9.542 MHz

Signal Track
Off

Copyright 2000-2003 Agilent Technologies

Combiner: 10 MHz QPSK High Channel

Agilent 09:14:40 Apr 16,2010

R T [Freg/Channel |

Ch Freq 2685 GHz
Occupied Bandwidth

- Center Freq
Trig Free || 5 6ag00000 GHz

Start Freq
2.66000000 GHz

Project: 10U13113
Ref 50 dBm Atten 20 dB

“Peak Stop Freq
Log 1 271000000 GHz
10 S i
dB/ > < CF Step
Offst 5,00000000 MHz
It e e e | Auto Man|
dB e RN N - ]
} Freq Offset

Center 2.685 00 GHz

#Res BW 100 kHz #VBW 300 kHz

Span 50 MHz 0.00000000 Hz

#Sweep 100 ms (601 pts)

Occupied Bandwidth

9.1035 MHz
Transmit Freq Error 33.870 kHz
3 dB Bandwidth 9.553 MHz

Signal Track
Occ BW % Pwr 99.00 % |||on off

xdB  -26.00 dB

Copyright 2000-2003 Agilent Technologies
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Combiner: 10 MHz 16QAM Low Channel

Agilent 09:08:00 Apr 16, 2010 R T [FregiChannel |
: ChFreq 2501 GHz Tig Free ] Center Freq
9 : g 2.50100000 GHz
Occupied Bandwidth I I |
| Start Freq
2.47600000 GHz
Project: 10U13113
Ref 50 dBm Atten 20 dB
EPeak Stop Freq
Log . 252600000 GHz
10 S
dB/ > < CF Step
Offst s y 5.00000000 MHz
11 L ] N Auto Man|
B . ek TR i Sg” = =
Freq Offset
Center 2.501 00 GHz Span 50 MH || 000000000 Hz
ZRes BW 100 kHz #VBW 300 kHz #Sweep 100 ms (601 pts)
- - Signal Track
Occupied Bandwidth Occ BW % Pwr 99.00% |lon off
9.1774 MHz xdB  -26.00 dB
Transmit Freq Error 17.721 kHz
% dB Bandwidth 9.648 MHz
Copyright 2000-2009 Agilent Technolagies |

Combiner: 10 MHz 16QAM Mid Channel

Agilent 09:09:00 Apr 18, 2010 R T [FregiChannel |
I i] Center Freq
Ch Freq 26 GHz Trig  Free > 80000000 GHz
Occupied Bandwidth I I |
| Start Freq
- 257500000 GHz
Project: 10U13113
Ref 50 dBm Atten 20 dB
=Peak Stop Freq
Log 4 262500000 GHz
10 I
dB/ > K CF Step
Offst " ) 5.00000000 MHz
11 A e [Auta Man)
" e L
dB o e |
Freq Offset
Center 2.600 00 GHz Span 50 MHz || 000000000 Hz
ZRes BW 100 kHz #VBW 300 kHz #Sweep 100 ms (601 pts)
- - Signal Track
Occupied Bandwidth Occ BW % Pwr 99.00% |lon off
9.2398 MHz xdB  -26.00 dB
Transmit Freq Error 37.381 kHz
% dB Bandwidth 9.608 MHz
Copyright 2000-2009 Agilent Technologies |

Combiner: 10 MHz 16QAM High Channel

i Agilent 09:10:32 Apr 16,2010 R T [FregiChannel |
l
- Center Freq
Ch Freq 2.685 GHz Trig  Free 68500000 GHz
Occupied Bandwidth | I I
| Start Freq
- 266000000 GHz
Project: 10013113
Ref 50 dBm Atten 20 dB
“Peak Stop Freq
Log . 271000000 GHz
10 T
dB/ > = CF Step
Offst " » 5.00000000 MHz
41 A R ST Auta Man
4B B YN ? ", N —_—
i Freq Offset
Center 2.685 00 GHz Span 50 MHZ || 000000000 Hz
ZRes BW 100 kHz #VBW 300 kHz ZSweep 100 ms (601 pts)
- - Signal Track
Occupied Bandwidth Oce BW % Pur  99.00% llon off
9.1137 MHz xdB  -26.00 dB
Transmit Freq Error 37.493 kHz
x dB Bandwidth 9.598 MHz
Copyright 2000- Agilent Technologies |
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2.5 GHz Fixed Wireless Transceiver
FCCID: XN3-QUANTUMG6625 IC: 8974A-QUANTUMO6625

Combiner: 10 MHz 64 QAM Low Channel

i Agilent 08:59:24 Apr 16,2010 R T [FregiChannel |
I i] Center Freq
Ch Freq 2.501 GHz Trig  Free 50100000 GHz
Occupied Bandwidth I I |
| Start Freq
2.47600000 GHz
Ref 50 dBm Atten 20 dB
=Peak Stop Freq
Log i 252600000 GHz
10 A A
dB/ > < CF Step
Offst N 5.00000000 MHz
41 - i Auto Man)
o o TN 1)
aB SN e M e L e
- I Freq Offset
Center 2.501 00 GHz Span 50 MHz || 000000000 Hz
ZRes BW 100 kHz #VBW 300 kHz #Sweep 100 ms (601 pts)
- - Signal Track
Occupied Bandwidth Occ BW % Pwr 99.00% |lon off
9.2470 MHz xdB  -26.00 dB
Transmit Freq Error 38.961 kHz
% dB Bandwidth 9.506 MHz
Copyright 2000-2009 Agilent Technologies |

Combiner: 10 MHz 64 QAM Mid Channel

i Agilent 09:02:57 Apr 16,2010 R T [FregiChannel |
l
- Center Freq
Ch Freq 26 GHz Trig  Free 60000000 GHz
Occupied Bandwidth | I I
| Start Freq
- 257500000 GHz
Project: 10013113
Ref 50 dBm Atten 20 dB
“Peak Stop Freq
Log » 262500000 GHz
10 - e i
dB/ > < CF Step
Offst . ] 5.00000000 MHz
41 ot \_atds ! Auto Man
P, v Lk n, ———
dB - e =
Freq Offset
Center 2.600 00 GHz Span 50 MHz || 000000000 Hz
ZRes BW 100 kHz #VBW 300 kHz ZSweep 100 ms (601 pts)
. . Signal Track
Occupied Bandwidth Oce BW % Pur  99.00% (llon off
9.1810 MHz xdB  -26.00 dB
Transmit Freq Error 59.738 kHz
x dB Bandwidth 9.629 MHz
Copyright 2000- Agilent Technologies |

Combiner: 10 MHz 64 QAM High Channel
i Agilent 09:04:53 Apr 18,2010 R T [Freg/Channel |

Center Freq
268500000 GHz

Ch Freq 2,685 GHz Trig  Free

Occupied Bandwidth I I |

Start Freq
2.66000000 GHz

Project: 10U13113

Ref 50 dBm Atten 20 dB
#Peak Stop Freq
Log 271000000 GHz
10 e
aB/ > K3 CF Step
Offst - ) 5.00000000 MHz
11 et W, e, Auto Man
T J SO S L T T
- Il FreqOffset
Center 2.685 00 GHz Span 50 MHz 0.00000000 Hz
ZRes BW 100 kHz #VBW 300 kHz ZSweep 100 ms (601 pts)
- - Signal Track
Occupied Bandwidth Occ BW % Pwr 99.00% |lon off
9.1577 MHz xdB -26.00dB
Transmit Freq Error 16.124 kHz
% dB Bandwidth 9.668 MHz

Copyright 2000-2009 Agilent Technologies |
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Report No: I0PROO11 Rev 1
2.5 GHz Fixed Wireless Transceiver
FCCID: XN3-QUANTUMG6625

C. Chains 1-6, 5 MHz EBW, High Channel 64QAM

Chain 1

Chain 2

Date: 20 May 2010

IC: 8974A-QUANTUMO6625

R T [Freg/Channel |

it Agilent 09:51:34 Apr 16,2010
Freg/Channel

© Agilent 09:48:14 Apr 16,2010 R T [
[ ChFreq 26875 GHz Tig Fres || , Center Freq
- Center Freq 268750000 GHz
Ch Freg 2.6875 GHz Trig Free || 5 Ga750000 GHz || Occupied Bandwidth
Occupied Bandwidth
I | Start Freq
Start Freq 2.67500000 GHz
- 267500000 GHz ||Project: 10U13113
Project: 10U13113 Ref 50 dBm Atten 30 dB
Ref 50 dBm Atten 30 dB zPeak Stop Freq
£Peak StopFreq |f, o 270000000 GHz
Log 2.70000000 GHz 10
Red T Y
. j ‘ CF Ste
1B/ P
B/ f CF Step|* = <«
o > e 2.50000000 MHz || Offst i 250000000 hHz
31 St Wi nd, | [Auto Man|
31 ol g [Auto Man] i e, —_—
B PTG | Bl Y | B R Ui i
W Lo i il Ereq Offset : Freq Offset
I I q Lisel 0.00000000 Hz
Center 2.687 50 GHz Span 25 MHz 0.00000000 Hz ||Center 2.687 50 GHz Span 25 MHz .
“Res BW 51 kHz #VBW 150 kHz #Sweep 100 ms (601 pts) #Res BW 51 kHz ZVBW 160 kHz #Sweep 100 ms (601 pts) S N
- - Signal Track f : ignal Track
Occupied Bandwidth OccEW%Pwr  9900% lon * orf||| Occupied Bandwidth Oce BW % Pwr 9900 % |llon off
4.5691 MHz xdB  -26.00 dB 4.5452 MHz «dB  -26.00 dB
Transmit Freq Error 6.157 kHz Transmit Freq Error 6.074 kHz
% dB Bandwidth 4.811 MHz % dB Bandwidth 4.882 MHz
Copyright 2000-2009 Agilent Technologies ][Copyright 2000-2009 Agilent Technologies |
Chain 3 Chain 4
s Agilent 09:50:43 Apr 16,2010 R T [Freq/Channel | * Agilent 09:54:09 Apr 16,2010 R_T _|Freg/Channel
I Center Fre: l . Center Freq
ChFreq 26075 Ghz Tig_Free (| 5 eoeponn Gqu ChFreq 26875 GHz TrigFree || 5 srenonn oHe
Occupied Bandwidth Occupied Bandwidth
i || 230
2.67500000 GHz s z
Project: 10U13113 Project: 10U13113
Ref 50 dBm Atten 30 dB Ref 50 dBm Atten 30 dB
#Peak Stop Freq |[#Peak Stop Freq
Log 2.70000000 GHz [|Log 2.70000000 GHz
10 9 10 =0
a8/ f i CF Step||as/ I i CF Step
Offst d €« 250000000 MHz | offst > € 2,50000000 MHz
31 o] At Aut Man) |31 e e |Auto Man|
aB B PO AT I e _ aB e et B M el . ]
v I | Freq Offset iy AT yford *I Freq Offset
0.00000000 Hz

Center 2.687 50 GHz Span 25 MHz

0.00000000 Hz || center 2.687 50 GHz

#Res BW 47 kHz #VBW 150 kHz #Sweep 100 ms (601 pts)

#Res BW 51 kHz #VBW 150 kHz

Span 25 MHz
#Sweep 100 ms (601 pts)

Signal Track
On Off

Signal Track
On Off

Occupied Bandwidth Occ BW % Pwr 99.00 % Occupied Bandwidth Occ BW % Pwr 99.00 %
4.5661 MHz xdB  -26.00 dB 4.5300 MHz xdB  -26.00 dB
Transmit Freq Error 1.767 kHz Transmit Freq Eror -5.082 kHz
x dB Bandwidth 4.858 MHz x dB Bandwidth 4.865 MHz
Copyright 2000-2009 Agilent Technologies |{Copyright 2000-2009 Agilent Technolagies |
Chain 5 Chain 6
i Agilent 09:55:13 Apr 16, 2010 R T |FregiChannel i Agilent 09:56:35 Apr 16, 2010 R T |FregiChannel |
I Center Freq ||| Center Freq
Ch Freq 26875 GHz Trig Free || 5 eo780000 GHz Ch Freq 28875 GHz Trig Free [ 5 =2720000 GHz
Occupied Bandwidth Occupied Bandwidtl
Start Freq | Start Freq
- 2.67500000 GHz 2.67500000 GHz
Project: 10U13113 Project: 10U13113
Ref 50 dBm Atten 30 dB Ref 50 dBm Atten 30 dB
zPeak Stop Freq |[zpeak Stop Freq
Log 2.70000000 GHz Log 2.70000000 GHz
10 T ¢ 10
aB/ T i CF Step||gs/ f 1 CF Step
Offst > K3 2.50000000 MHz |] st > & 2.50000000 MHz
31 | T~ Auto @ 31 g v, Auto Man|
B e 7 I T R ] B Sl et f KRR & N |
g/ : “ell - Freq Offset R i — || _ Freq Offset
Center 2.687 50 GHz Span 25 MHz 0.00000000 Hz Center 2.687 50 GHz Span 25 MHz 000000000 Hz
ZRes BW 47 kHz #VBW 150 kHz #Sweep 100 ms (601 pts) #Res BW 51 kHz #VBW 150 kHz #Sweep 100 ms (601 pts)
- - Signal Track - - Signal Track
Occupied Bandwidth Occ BW % Pwr 93.00 % llon off||| Occupied Bandwidth Occ BW % Pwr 99.00 % llon off
4.5490 MHz xdB  -26.00 dB 45748 MHz «dB  -26.00 ¢B
Transmit Freq Error 15.422 kHz Transmit Freq Error 9.688 kHz
x dB Bandwidth 4.806 MHz x dB Bandwidth 4.855 MHz

Copyright 2000-2009 Agilent Technologies

|[Copyright

0-2003 Agilent Technologies
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Report No: I0PROO11 Rev 1
2.5 GHz Fixed Wireless Transceiver
FCCID: XN3-QUANTUMG6625

C. Chains 1-6, 10MHz EBW, High Channel 64QAM

Chain 1

Agilent 03:37:56 Apr 16,2010 R T

Chain 2

IC: 8974A-QUANTUMO6625

Date: 20 May 2010

Center 2.685 00 GHz
#Res BW 91 kHz

Span 50 MHz

#VBW 300 kHz #Sweep 100 ms (601 pts)

0.00000000 Hz

Freg/Channel © Agilent 09:32:34 Apr 16,2010 R T |Freg/Channel
L Center Freq L Center Freq
Ch Freq 2685 GHz Trig Free || 5 53500000 GHz Ch Freq 2685 GHz Trig  Free )| 5 saro0000 GHz
Occupied Bandwidth Occupied Bandwidth
Start Freq Start Freq
- 266000000 GHz 266000000 GH!
Project: 10U13113 Project: 10U13113 :
Ref 50 dBm Atten 30 dB Ref 50 dBm Atten 30 dB
ZPeak Stop Freq ||zpeak Stop Fre
Log 271000000 GHz [ o 271000000 GHz
10 i 10 s “1
B/ CF Step||q4g/ CF Step
Offst > [ 5.00000000 MHz || gt K4 A 5.00000000 MHz
31 A I [Auto Many |31 Tt Mar|
B | =t { { B B B | s I S, |
i i Freq Offset ‘[ Freq Offset

Center 2.685 00 GHz

#Res BW 100 kHz #VBW 300 kHz

Span 50 MHz
#Sweep 100 ms (601 pts)

0.00000000 Hz

- N Signal Track - N Signal Track
Occupied Bandwidth Oce BW % Pwr 93.00% |[fon off||| Occupied Bandwidth Oce BYW % Pwr 93.00 % |[fon off
9.1322 MHz xdB  -26.00 dB 9.1009 MHz xdB  -26.00 dB
Transmit Freq Error 21.877 kHz Transmit Freq Error 16.905 kHz
% dB Bandwidth 9.745 MHz % dB Bandwidth 9.560 MHz
Copyr Technologies |[Copyright 2000-2003 Agilent Technologies |
Chain 3 Chain 4
* Agilent 09:30:41 Apr 16,2010 R T Alignments Agilent 09:33:57 Apr 16,2010 R T |Freg/Channel
L c
- enter Fre
YTy T e o /;\iet;) A”%_':f ChFreq 2605 GHz Tig_Free | 5 shenoonn oo
Occupied Bandwidth Occupied Bandwidth
Start Freq
Align All Now 266000000 GHz
Project: 10U13113 Project: 10U13113
Ref 50 dBm Atten 30 dB Ref 50 dBm Atten 30 dB Stop
“Peak #Peak op Freq
Lo;’ Align Subsys [ 271000000 GHz
10 10 i 0
dB/ dB/ 1 CF Step
Offst > < Offst > © 5.00000000 MHz
3 e 3 - Stk [futo Lar)
S S P i i i ALY ISR T J S i N E—
{ Freq Offset

Center 2.685 00 GHz
#Res BW 100 kHz

Span 50 MHz

#VBW 300 kHz #Sweep 100 ms (601 pts)

Center 2.685 00 GHz

#Res BW 100 kHz #VBW 300 kHz

Span 50 MHz
#Sweep 100 ms (601 pts)

0.00000000 Hz

Signal Track
off

Occupied Bandwidth Occ BW % Pwr 99.00 % Occupied Bandwidth Occ BW % Pwr 99.00% ([fon
9.1757 MHz xdB  -26.00 dB 9.0875 MHz xdB  -26.00 dB
Transmit Freq Error 36.131 kHz RQSIOE)Q 'f‘l‘hgln Transmit Freq Error 12.024 kHz
x dB Bandwidth 9.635 MHz Sfaults || 48 Bandwidth 9.555 MHz
Copyright 2000-2008 Agilent Technologies 1[Copyright 20 ent Technologies
Chain 5 Chain 6
Agilent 09:35:36 Apr 16, 2010 R T |Freg/Channel Agilent 09:36:26 Apr 16, 2010 R T |Freg/Channel
L L
- Center Freq - Center Freq
ChFreq 2685 GHz Trig Free | o 2200000 GHe ChFreq  2685GHz Tig Free || 5 gaso0000 GHz
Occupied Bandwidth I Occupied Bandwidth
Start Freq Start Freq
- 266000000 GHz - 266000000 GHz
Project: 10U13113 Project: 10U13113
Ref 50 dBm Atten 30 dB Ref 50 dBm Atten 30 dB
#Peak Stop Freq ||£Peak Stop Freq
Log 271000000 GHz |[Log 271000000 GHz
10 A M e 10 st !
B/ t CF Step||as/ t CF Step
Offst > < 500000000 MHz || ogret i « 5.00000000 MHz
3 | [ Auto Man] |34 | |V Auto Man)
N N N £ ] VO PR T O N PO ] { P,
i Freq Offset i i Freq Offset

Center 2.685 00 GHz
#Res BW 100 kHz

Span 50 MHz

#VBW 300 kHz #Sweep 100 ms (601 pts)

0.00000000 Hz

Occupied Bandwidth Oce BW % Pwr 99.00 %
9.1498 MHz xdB  -26.00 dB

Transmit Freq Error -1.249 kHz

x dB Bandwidth 9.744 MHz

Signal Track
On Off

Center 2.685 00 GHz

#Res BW 100 kHz #VBW 300 kHz

Span 50 MHz
#Sweep 100 ms (601 pts)

0.00000000 Hz

Occupied Bandwidth

9.1013 MHz
Transmit Freq Error -7.718 kHz
x dB Bandwidth 9.617 MHz

Occ BW % Pwr
x dB

99.00 %
-26.00 dB

Signal Track
On Off

ent Technologies

ent Technologies
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Report No: 10PRO011 Rev 1 Date: 20 May 2010
2.5 GHz Fixed Wireless Transceiver
FCC ID: XN3-QUANTUMG6625 IC: 8974A-QUANTUMG6625

D. OCC BW Chain 3 Only
Occupied Bandwidth Chain 3 Only

5SMHz QPSK
Low Channel Mid Channel High Channel

Aglent 1007 58 Ape 16, 2010 R 1 [FregChamel Aglont 100858 Apr 1. 2000 R 1 [FragChame
. Agiont 101418 Aw %. 2010 R T [Fegchwn
- - Carton Fre - — Cantor Frex
ThTwa 2490 Ghr Ta_Trve | 3 sonvones o Thfea 2601 g B vl ! — — octw Freq
Ocpied Bamdwichts IR0000 G
Stat Freq
2 4000000 G
T —
[Ret %0 dBo lae & LT ]
[ePeat T T Sop Freq T T Anew 20 40
hes 2501000 o [fy e pt |
o L
o CF Step) o
— 2 S0000000 Mz
n
w0 = i " |
E ] i = Eroq Cftat
[Covmer 2,69 % Gtz Span 25 M, Span 25 WE estet 2587 58 GHE 000000000 H¢
fpeewsiin VEN DML Seep 990 e 401 g SVBW 0 A2 $Sweep 100 me 641 on B 51 A0t
Signal Track 2 Sigrad Track
Occupied Bandwidth e nPw W% fon 2| Occupied Bandwidth CccBW AP WIN Occupied Bandwidth g ol
@ XNS 4.5608 MHz 8 X 4.5720 MHz - Nme
Travarse Fieq Evee Trarame Freq Ense a6 e Tanues Frog Enw 0435 e
e 48 Earmih 4533 e e <o ez

5SMHz 16QAM
Low Channel Mid Channel High Channel

Aptent 10037 Aps 16, 2010 7 1 (Fragihome ] = Apent 10064 A 16,2010 7 1 [Fegchona Aptent 100548 Ap 16, 2010 71 [Fegchona
[ [ [ §
- - Certor Erec - - Certor Erec e Cortor Freq
Chia 2605 @G rg_troe [l 3 cmonnn oy Chima  2hGHG rg_troe [l 3 conoones ooy ChTrq 26875 94 Tra_Trew | 3 gevenorn i
Occupied Dandwides [ I [ | - Oxcapind Damduides [ I
StatFreq StrtFreq JoSmFre
2 490000 vz 2 e e 26500 G
Froecs 3013113 zoec Froecs 3013113 700 G gt VOSITS
210 dte Py — [t 4t ey - 150 don taen
S0 7109 [leeask ; T T T S2p Froq [lwpest T T 7
26110000 5% [|yeg =1t —t— 2617000 5% [|uag

oF 5260 |ap
250000000 M2 ([

oF S0
250000000 M2 (o

Froq Crtset
000000 He

= FregOtsu $
evtes 2500 00 i1z Wity | 0 OO0 42 Nl apans 2687 5 Span 25 e ||

Spants 7
Bas B 51 W SVIW 160 MG #Swaey 190 s K01 A VN VM Swaep 990 e €01 g

Signal Trac Signal Trac Sepnel Track
e Occupied Bandwidth LI S Occupied Bandwidth O ON NP WO fon o
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Traearst Froq e Nt Traearst Froq Eres 3w Tisearn Froq Eves 42 708 s
6 Bstns 450wt L & Sty 4531 vtz 46 Szt 478 v
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L DR [ - L r
T T | St Frea T T T | L ot Frea T e o o T |, et Fiea
Ocupied Bamdwidts [ I 14 1
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[Propecs V13113 - 20 B2 || 267500000 vz
19010 dtm PRy 10 dtoe Py
press  —— T 5200 Froq [feress T Swp Freq
=™ 1 261750000 5% [l og | | | 2 20000000 G
L Qe
v T e CF St ||ag: CF D)
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ey ¥ : Frog Offset o et : Froq Offset
o " P [l e e — Sy || 0000 e
|2 SV M+ Seep 90 s 501t | SV 10t sSveep 90 s 601t
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Report No: 10PRO011 Rev 1 Date: 20 May 2010
2.5 GHz Fixed Wireless Transceiver

FCC ID: XN3-QUANTUMG6625 IC: 8974A-QUANTUMO6625
Occupied Bandwidth Chain 3 Only

10MHz QPSK

Low Channel Mid Channel High Channel

Aglent 092223 Ap 16, 2010 R

Fregihomne: Aplent 092027 Ap 16, 2010 7 1 [Frghons Aglent (5 18 Apt 16, 2010
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Report No: 10PROO11 Rev 1 Date: 20 May 2010
2.5 GHz Fixed Wireless Transceiver
FCC ID: XN3-QUANTUM6625 IC: 8974A-QUANTUMO6625

PEAK OUTPUT POWER

PEAK POWER LIMIT
27.50 Power and Antenna Height Limits

(h) The following power limits shall apply in the BRS and EBS:

(1) Main, booster and base stations. (i) The maximum EIRP of a main, booster or base station shall not
exceed 33 dBW + 10log(X/Y) dBW, where X is the actual channel width in MHz and Y is either 6 MHz
if prior to transition or the station is in the MBS following transition or 5.5 MHz if the station is in the
LBS and UBS following transition, except as provided in paragraph (h)(1)(ii) of this section.

Based on occupied bandwidth measurements, EIRP limits are as follow:

5 MHz channels: 33 + 10 log (4.85/5.5) dBW =32.5 dBW EIRP = 62.5 dBm EIRP
10 MHz channels: 33 + 10 log (9.67/5.5) dBw = 35.4 dBW EIRP = 65.4 dBm EIRP

TEST PROCEDURE

The transmitter output is connected to the Boonton power meter sensor head. The Boonton meter was set
to measure both PEAK and AVERAGE power during the TX burst output only (gated).

Power was measured at Low channel, Mid channel and High channels. In addition, test were performed
at the next to the lowest channel (Low +1) and the next to the highest channel (High -1).

The Low and High channel power settings were for lower output power than all other channels in order to
keep out of band emissions within the specification limits (Software power setting = 28). All other
channels meet all requirements at maximum power setting (Software power setting = 36).

Refer spread sheets below for maximum Peak and Average power measurements for 5 MHz and 10 MHz
channels.
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Report No: 10PROO11 Rev 1 Date: 20 May 2010
2.5 GHz Fixed Wireless Transceiver
FCC ID: XN3-QUANTUM6625 IC: 8974A-QUANTUMO6625

Power Output, 5 MHz channels

5 MHZ QPSK F, MHz Chain 1 Chain 2 Chain 3 Chain 4 Chain 5 Chain 6 Total, dBm Total, Watts

Low Peak 2498.5 34.7 35.0 34.9 34.3 34.9 34.9 42.57 18.076
Low Average 2498.5 24.9 25.0 24.9 24.3 25.2 24.8 32.64 1.837

Low+1 Peak 2500 42.6 42.5 42.6 41.9 42.7 42.5 50.26 106.069
Low+1 Averag 2500 32.6 32.5 32.4 31.8 32.7 32.4 40.19 10.449
Mid Peak 2600 43.2 43.4 43.1 41.9 43.1 43.0 50.76 119.046
Mid Average 2600 32.9 33.4 32.8 32.1 33.2 32.5 40.62 11.532
High-1 Peak  2682.5 42.7 43.1 42.5 42.4 42.1 43.0 50.43 110.370
High-1 Averag 2682.5 32.6 33.5 32.7 32.4 32.7 32.9 40.60 11.470
High Peak 2687.5 35.2 36.0 35.2 34.2 34.9 35.1 42.91 19.560
High Average 2687.5 25.2 26.1 25.4 25.0 25.2 25.1 33.13 2.056

5 MHz 16QAMN F, MHz Chain 1 Chain 2 Chain 3 Chain 4 Chain 5 Chain 6 Total, dBm Total, Watts

Low Peak 2498.5 35.0 34.7 35.0 34.6 34.8 34.6 42.57 18.064
Low Average 2498.5 24.9 24.9 25.0 24.3 25.3 24.9 32.67 1.851

Low+1 Peak 2500 42.6 42.7 42.6 41.6 42.9 42.4 50.27 106.346
Low+1 Averag 2500 32.7 32.6 32.5 31.7 32.9 32.3 40.25 10.587
Mid Peak 2600 42.4 43.0 42.5 42.1 42.9 43.3 50.50 112.210
Mid Average 2600 32.6 33.3 32.7 32.1 33.0 32.5 40.50 11.215
High-1 Peak  2682.5 42.6 42.8 42.5 42.0 42.4 42.6 50.27 106.458
High-1 Averag 2682.5 32.6 33.5 32.7 32.4 32.8 32.9 40.61 11.514
High Peak 2687.5 35.0 35.2 35.0 34.9 35.0 35.0 42.80 19.051
High Average 2687.5 25.1 25.9 25.3 24.9 25.4 25.3 33.11 2.046

5MHz 64QAN F, MHz Chain 1 Chain 2 Chain 3 Chain 4 Chain 5 Chain 6 Total, dBm Total, Watts

Low Peak 2498.5 35.8 34.7 35.0 34.1 35.0 35.0 42.74 18.810
Low Average 2498.5 25.0 24.8 25.1 24.3 25.3 24.9 32.69 1.859

Low+1 Peak 2500 42.9 42.1 42.4 41.5 42.5 42.7 50.15 103.624
Low+1 Averag 2500 32.4 32.4 32.5 31.8 32.9 32.6 40.23 10.537
Mid Peak 2600 42.8 43.1 43.0 42.1 43.0 42.6 50.56 113.792
Mid Average 2600 32.8 33.3 32.8 31.9 33.1 32.4 40.52 11.277
High-1 Peak 2682.5 42.6 43.1 42.8 42.3 42.6 43.1 50.54 113.266
High-1 Averag 2682.5 33.5 33.4 32.7 32.4 32.8 33.1 40.78 11.974
High Peak 2687.5 35.1 35.3 35.0 34.8 35.1 35.0 42.83 19.205
High Average 2687.5 25.2 25.9 25.2 24.9 25.2 25.3 33.08 2.030
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Power Output, 10 MHz Channels

10 MHz QPSkK F, MHz Chain 1 Chain 2 Chain 3 Chain 4 Chain 5 Chain 6 Total, dBm Total, Watts

Low Peak 2501 34.1 34.3 34.2 34.0 34.9 34.2 42.07 16.125
Low Average 2501 24.3 24.3 24.5 23.7 24.8 24.4 32.13 1.632
Low+1 Peak 2504 42.3 42.0 42.1 41.6 42.2 42.1 49.84 96.318
Low+1 Averag 2504 32.1 31.9 31.9 31.3 32.2 31.8 39.66 9.242
Mid Peak 2600 42.2 42.4 42.3 41.9 42.5 42.2 50.04 100.823
Mid Average 2600 32.2 32.7 32.1 31.4 32.6 31.8 39.94 9.857
High-1 Peak  2682.5 42.3 43.0 42.1 41.9 42.0 42.2 50.05 101.086
High-1 Averag 2682.5 32.0 32.9 32.1 31.8 32.3 32.3 40.03 10.067
High Peak 2685 34.2 35.2 34.4 34.0 34.3 34.5 42.23 16.718
High Average 2685 24.4 25.3 24.7 24.3 24.6 24.7 32.46 1.762

10 MHz 16Q# F, MHz Chain 1 Chain 2 Chain 3 Chain 4 Chain 5 Chain 6 Total, dBm Total, Watts

Low Peak 2501 34.0 34.0 34.0 33.6 34.0 34.0 41.72 14.850
Low Average 2501 24.3 24.2 24.2 23.6 24.6 24.1 31.96 1.570
Low+1 Peak 2504 42.1 42.2 42.2 40.7 42.4 42.6 49.86 96.734
Low+1 Averag 2504 31.9 32.0 31.8 31.0 32.2 31.9 39.60 9.115
Mid Peak 2600 42.4 42.7 42.2 41.7 42.3 41.8 49.98 99.504
Mid Average 2600 32.3 32.7 32.1 31.6 325 31.8 39.96 9.919
High-1 Peak  2682.5 42.3 43.0 42.3 42.0 42.1 42.9 50.23 105.483
High-1 Averag 2682.5 31.9 32.9 32.1 32.0 32.4 32.6 40.11 10.263
High Peak 2685 34.1 35.2 34.3 34.2 34.7 35.0 42.38 17.317
High Average 2685 24.4 25.3 24.7 24.3 24.7 24.9 32.51 1.783

10MHz 64QA F, MHz Chain 1 Chain 2 Chain 3 Chain 4 Chain 5 Chain 6 Total, dBm Total, Watts

Low Peak 2501 34.1 34.2 34.6 34.1 34.3 34.3 42.05 16.038
Low Average 2501 24.3 24.3 24.4 23.6 24.5 24.3 32.02 1.594
Low+1 Peak 2504 42.1 42.1 42.3 41.2 42.1 42.1 49.78 95.037
Low+1 Averag 2504 32.2 32.1 32.1 31.3 32.2 31.8 39.74 9.425
Mid Peak 2600 41.8 42.4 42.1 41.7 42.3 42.1 49.86 96.723
Mid Average 2600 32.1 32.7 32.1 31.5 32.5 31.8 39.92 9.810
High-1 Peak  2682.5 42.3 42.9 42.5 41.9 42.3 42.1 50.13 102.952
High-1 Averag 2682.5 32.0 32.9 32.1 31.8 324 324 40.06 10.146
High Peak 2685 34.2 35.5 33.9 34.3 34.1 34.8 42.28 16.915
High Average 2685 24.4 25.2 24.5 24.3 24.6 24.7 32.41 1.741
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3.7.2. 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 fisld Magnetic field . .
Frequency range t h t Power density Averaging tims
iMHz) 8 ('3;'"2; 8 (’?Aj'nﬁ';“ (mW/em?) {minutes)
(A) Limits for Occupational/Controlled Exposures
0.3-3.0 oo 614 1.63 *(100) 6
3.0-30 .. 18424 4.89% *(900vF2) 6
30-200 .. 61.4 0.163 1.0 6
300-1500 ... - fr200 6
1500-100,000 ..o 5 6
(B) Limits for General Population/Uncontrolled Exposure

614 1.63 *(100) 20
8247 2.19% *{180F2) 20

TABLE 1—LIMITS FOR MAXIMUM PERMISSIBLE EXPOSURE (MFPE)—Continued

Electric field Magnetic fiekd " P
Frequency range Power densi Averaging time
B 5‘(’3};2;“ S‘[’:}‘g)‘h Wiome (minuias)
30=200 oo e 27.5 0.073 0.2 20
300-1500 ... . 1500 20
1500-100,000 ..ooiiieeieecee e 1.0 20

f = frequency in MHz

* = Plane-wave aquivalent power densi

NOTE 1 TO TABLE 1: Occupational/contrclled limits apply in situations in which persons are exposed as a consequencs of their
employment provided thoss perscns are fullr aware of the potential for exposure and can exercise control over their exposurs.
Limits for occupationalcontrolled exposure also apply in situations when an individual is transient through a location where occu-
pational/contralled limits apply provided he or she is made aware of the Fotential for exposure,

NOTE 2 1O 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 conssquenocs of their employment may not be fully aware of the potential for
exposurs or can not exercise control over their exposure.
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FCC ID: XN3-QUANTUM6625 IC: 8974A-QUANTUMO6625
CALCULATIONS

Given

E=V@B0*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 * v ((30 * (P/ 1000) * G) /(3770 * S))
d=0282*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) =107 (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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LIMITS

From §1.1310 Table 1 (B), S =1.0 mW/cm”2

RESULTS

RF exposure considerations will be addressed by the licensee at the time of installation. The maximum
eirp allowed under Part 27 for this product is 65.4 dBm eirp (10 MHz channels). The MPE distance for

65.4 dBm eirp calculated below:

Power Density Output Antenna MPE
Limit Power Gain Distance
(mMW/cm~2) (dBm) (dBi) (cm)
1.0 65.40 0.00 525.11
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3.7.3. CONDUCTED SPURIOUS EMISSIONS

REQUIREMENT

27.53(m) Emission limits.

(2) For digital base stations, the attenuation shall be not less than 43 + 10 log (P) dB
(v) For all fixed digital user stations, the attenuation factor shall be not less than 43 + 10 log (P) dB at the
channel edge.

(6) Measurement procedure. Compliance with these rules is based on the use of measurement
instrumentation employing a resolution bandwidth of 1 MHz or greater. However, in the 1 MHz bands
immediately outside and adjacent to the frequency block a resolution bandwidth of at least one percent of
the emission bandwidth of the fundamental emission of the transmitter may be employed. A narrower
resolution bandwidth is permitted in all cases to improve measurement accuracy provided the measured
power is integrated over the full required measurement bandwidth (i.e. 1 MHz or 1 percent of emission
bandwidth, as specified). The emission bandwidth is defined as the width of the signal between two
points, one below the carrier center frequency and one above the carrier center frequency, outside of
which all emissions are attenuated at least 26 dB below the transmitter power. With respect to television
operations, measurements must be made of the separate visual and aural operating powers at sufficiently
frequent intervals to ensure compliance with the rules.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. 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, MID CHANNEL, P=36
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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.

27.53(m) Emission limits.
(2) For digital base stations, the attenuation shall be not less than 43 + 10 log (P) dB

(v) For all fixed digital user stations, the attenuation factor shall be not less than 43 + 10 log (P) dB at
the channel edge.

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

Refer to plots and tabulated data below. 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.

Worst-case emissions above 1 GHz are at least 8 dB below limits.
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3.8.2. TRANSMITTER RADIATED EMISSIONS ABOVE 1 GHZ HARMONICS
AND SPURIOUS EMISSIONS

5 MHz Channels

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Purewave Networks, Inc.

Project #: 10U13113

Date: 04/14/10

Test Engineer: Doug Anderson

Configuration: EUT and Support Equipment

Mode: Transmit 5MHz BW, Three Modulation Modes

Chamber ‘ Pre-amplifer Filter Limit
‘ 5m Chamber A - ‘ T144 84498 i ‘ i -
f SAreading| Ant. Pol. Distance | Path Loss| Preamp Filter EIRP Limit Delta Notes
GHz (dBm) (HIV) (m) (dB) (dB) (dB) (dBm) (dBm) (dB)
16QAM:
Low Channel 2498.5MHz
5.00 -43.8 \ 3.0 48.2 36.3 -31.9 -13.0 -18.9
5.00 -39.8 H 3.0 48.8 36.3 -27.4 -13.0 -14.4
Mid Channel 2600MHz
5.20 -46.2 \ 3.0 48.8 36.2 -33.7 -13.0 -20.7
5.20 -38.9 H 3.0 49.3 36.2 -25.8 -13.0 -12.8
High Channel 2.6875GHz
5.38 -45.9 Vv 3.0 49.0 36.3 -33.2 -13.0 -20.2
5.38 -37.9 H 3.0 49.6 36.3 -24.5 -13.0 -11.5
64QAM:
Low Channel 2498.5MHz
5.00 -45.4 \ 3.0 48.3 36.3 -33.5 -13.0 -20.5
5.00 -36.2 H 3.0 48.8 36.3 -23.8 -13.0 -10.8
Mid Channel 2600MHz
5.20 -46.1 \ 3.0 48.8 36.2 -33.5 -13.0 -20.5
5.20 -35.0 H 3.0 49.3 36.2 -21.9 -13.0 -8.9
High Channel 2.6875GHz
5.37 -41.6 Vv 3.0 49.0 36.3 -28.9 -13.0 -15.9
5.38 -38.4 H 3.0 49.6 36.3 -25.0 -13.0 -12.0
QPSK:
Low Channel 2498.5MHz
5.00 -55.9 Vv 3.0 48.2 36.3 -44.0 -13.0 -31.0
5.00 -36.7 H 3.0 48.8 36.3 -24.3 -13.0 -11.3
Mid Channel 2600MHz
5.20 -43.9 \ 3.0 48.8 36.2 -31.3 -13.0 -18.3
5.20 -34.1 H 3.0 49.3 36.2 -21.0 -13.0 -8.0
High Channel 2.6875GHz
5.36 -44.4 \ 3.0 49.0 36.3 -31.6 -13.0 -18.6
5.36 -39.0 H 3.0 49.6 36.3 -25.6 -13.0 -12.6
Rev. 03.03.09
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10 MHz Channels

Date: 20 May 2010

IC: 8974A-QUANTUMO6625

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Purewave Networks, Inc.

Project #: 10U13113

Date: 04/14/10

Test Engineer: Doug Anderson

Configuration: EUT and Support Equipment

Mode: Transmit 10MHz BW, Three Modulation Modes

Chamber ‘ Pre-amplifer Filter \ Limit
‘ 5m Chamber A v‘ T144 84498 [~ ad| ‘ -
f SA reading | Ant. Pol. Distance | Path Loss| Preamp Filter EIRP Limit Delta Notes
GHz (dBm) (HIV) (m) (dB) (dB) (dB) (dBm) | (dBm) (dB)
16QAM:
Low Channel 2501MHz
5.00 -50.6 v 3.0 48.2 36.3 -38.7 -13.0 -25.7
5.00 -47.3 H 3.0 48.7 36.3 -34.8 -13.0 -21.8
Mid Channel 2600MHz
5.21 -48.4 v 3.0 48.8 36.2 -35.8 -13.0 -22.8
5.19 -40.5 H 3.0 49.3 36.2 274 -13.0 -14.4
High Channel 2.685GHz
5.37 -50.0 \ 3.0 49.0 36.3 -37.2 -13.0 -24.2
5.36 -41.8 H 3.0 49.6 36.3 -28.4 -13.0 -15.4
64QAM:
Low Channel 2501MHz
5.00 -56.3 v 3.0 48.2 36.3 -44.3 -13.0 -31.3
5.00 -43.6 H 3.0 48.7 36.3 -31.1 -13.0 -18.1
Mid Channel 2600MHz
5.20 -49.8 v 3.0 48.8 36.2 -37.3 -13.0 -24.3
5.20 -40.4 H 3.0 49.4 36.2 -27.3 -13.0 -14.3
High Channel 2.685GHz
5.37 -49.7 \ 3.0 49.0 36.3 -36.9 -13.0 -23.9
5.36 -44.5 H 3.0 49.6 36.3 -31.1 -13.0 -18.1
1.27 -50.2 v 3.0 33.1 38.9 -56.0 -13.0 -43.0
1.27 -52.6 H 3.0 335 38.9 -57.9 -13.0 -44.9
QPSK:
Low Channel: 2.501
5.00 -53.8 v 3.0 48.2 36.3 -41.8 -13.0 -28.8
5.00 -44.2 H 3.0 48.8 36.3 -31.8 -13.0 -18.8
Mid Channel: 2.600
5.20 -47.0 Vv 3.0 48.8 36.2 -34.4 -13.0 -21.4
5.20 -41.4 H 3.0 49.3 36.2 -28.3 -13.0 -15.3
High Channel: 2685
5.37 -48.8 \ 3.0 49.0 36.3 -36.0 -13.0 -23.0
5.36 -42.9 H 3.0 49.6 36.3 -29.5 -13.0 -16.5
Rev. 03.03.09
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3.8.3. TRANSMITTER RADIATED EMISSIONS BELOW 1 GHZ SPURIOUS
AND DIGITAL SECTION EMISSIONS

5 MHz Channels ( Worst case emissions)

Measurement l Configuration ]

Measurement Distance: 3 m Ant. Pol.: Vertical CISPR22ClassAat10 M
90.0
80.0
70.0
60.0
g
g 50.0 =
3 | 4 : +
z 40.0 1 >34 o
a -u—n-f-
E 30.0 +
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Measurement Configuration ]

Measurement Distance: 3 m Ant. Pol.: Horizontal CISPR22ClassAat10 M
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Res. BW 100 kHz Freq. (MHz) VBW 100 kHz

Amplitude (dBu¥)

F

Project No.: 10U13113

Page 49 of 55



Report No: 10PROO11 Rev 1

2.5 GHz Fixed Wireless Transceiver
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Date: 20 May 2010

IC: 8974A-QUANTUMO6625

Date: 04/14/10

Project #: 10U13113
Company: PureWave Networks, Inc.
EUT Description: 6x6 2.5GHz WiMax Base Station
EUT M/N: Quantum 6600

Test Target: EN55022 Class A
Mode Oper: Transmit 64 QAM / 5MHz BW/Low Channel (2498.5MHz)

30-1000MHz Frequency Measurement
Compliance Certification Services, Fremont 5m Chamber

Test Engr: Doug Anderson

Note: No other emissions were detected above the system noise floor.

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. Ant. High Table Angle '
MHz (m) dBuVvV dB/m dB dB dB dB dBuV/m dBuV/m dB V/H P/AIQP cm Degree
Vertical:
54.250 3.0 614 8.2 0.7 284 -10.5 0.0 314 40.0 -8.6 \ P
340.400 3.0 56.3 14.0 16 28.1 -10.5 0.0 334 47.0 -13.6 \ P
359.800 3.0 56.3 14.3 17 28.1 -10.5 0.0 337 47.0 -133 \ P
374.350 3.0 56.4 14.5 1.7 28.1 -10.5 0.0 34.1 47.0 -12.9 \Y P
466.500 3.0 58.4 16.1 2.0 27.9 -10.5 0.0 38.1 47.0 -8.9 \Y P
600.683 3.0 59.6 18.4 2.2 275 -10.5 0.0 42.3 47.0 -4.7 \Y P
Horizontal:
199.750 3.0 54.5 12.0 13 28.2 -10.5 0.0 29.0 40.0 -11.0 H P
340.400 3.0 58.2 14.0 16 28.1 -10.5 0.0 353 47.0 -117 H P
359.800 3.0 615 14.3 17 28.1 -10.5 0.0 39.0 47.0 -8.0 H P
374.350 3.0 62.1 14.5 17 28.1 -10.5 0.0 39.8 47.0 7.2 H P
466.500 3.0 60.4 16.1 2.0 279 -10.5 0.0 40.1 47.0 -6.9 H P
600.683 3.0 575 18.4 2.2 275 -10.5 0.0 40.2 47.0 -6.8 H P
Rev. 1.27.09 |
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4. FREQUENCY STABILITY TEST

REQUIREMENT

2.1055 Measurements required: Frequency stability

(a) The frequency stability shall be measured with variation of ambient temperature as follows:

(1) From -30° to +50° centigrade

(d) The frequency stability shall be measured with variation of primary supply voltage as follows:

(1) Vary primary supply voltage from 85 to 115 percent of the nominal value for other than hand carried battery

equipment.

27.54 Frequency Stability
The frequency stability shall be sufficient to ensure that the fundamental emissions stay within the
authorized bands of operation.

Test Set-up
| EUT.™ 7 7 7 "jtemperature chamber
1 | Wireless
1 ! Networking Test
1 ! Set
1 |
1 |
1 |
Variable
DC sunplv

Test Procedures
1. Wireless Networking Test Set center frequency was set to 2600 MHZ operating frequency.
Frequency was measured at +20C using Wireless Test Set frequency error function.
2. The transmitter was allowed to stabilize at every 10 degrees C from —30C to +50C and
measurements were recorded at each temperature.

Test Results

Refer to table below. Frequency remains within 7.95 kHz throughout all required temperature and supply
voltage variations. The fundamental emissions of the transmitter remain within the authorized bands of
operation under all conditions of temperature and operating voltage
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Quantum 6600 Frequency Accuracy Test Data

Center frequency = 2.6GHz

-30C to + 50C in 10C steps

30 minute minimum soak time at each temperature between readings.

Frequency measured using Agilent wireless networking test set analyzer to demodulate WiMAX signal.

Temperature C Measured Center Frequency kHz Dewation from nominal @ 20C kHz

-30 2599993.77 -7.95
-20 2599995.01 -6.71
-10 2599996.97 -4.75
0 2599999.04 -2.68
10 2600000.66 -1.06
20 2600001.72 0
30 2600001.31 -0.41
40 2600000.82 -0.9
50 2600001.43 -0.29

Frequency Variation with wltage @ 20C

Voltage Measured Center Frequency kHz Dewvation from nominal @ -48VDC Kkt
-40.8 2599998.22 -0.06
-48 2599998.28 0
-55.2 2599998.18 -0.1
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S. SETUP PHOTOS

ANTENNA PORT CONDUCTED RF MEASUREMENT SETUP
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RADIATED RF MEASUREMENT SETUP
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v
¢
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4 i K
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Note: Support equipment inside shielded box.

Page 54 of 55



Report No: 10PRO011 Rev 1 Date: 20 May 2010
2.5 GHz Fixed Wireless Transceiver
FCC ID: XN3-QUANTUMG6625 IC: 8974A-QUANTUMO6625

FREQUENCY STABILITY MEASUREMENT SETUP

END OF REPORT
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