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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: EXALT COMMUNICATIONS
580 DIVISION STREET
CAMPBELL, CA 95008, USA

EUT DESCRIPTION: 4.9 GHz Radio Module
MODEL.: ExtendAir 4.9GHz RF
SERIAL NUMBER: EC46090463
DATE TESTED: January 11-27, 2010
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 90 Subpart Y Pass
INDUSTRY CANADA RSS-111 ISSUE 2 Pass

Compliance Certification Services, Inc. (CCS) tested the above equipment in accordance with
the requirements set forth in the above standards. All indications of Pass/Fail in this report are
opinions expressed by CCS based on interpretations and/or observations of test results.
Measurement Uncertainties were not taken into account and are published for informational
purposes only. The test results show that the equipment tested is capable of demonstrating
compliance with the requirements as documented in this report.

Note: The results documented in this report apply only to the tested sample, under the
conditions and modes of operation as described herein. This document may not be altered or
revised in any way unless done so by CCS and all revisions are duly noted in the revisions
section. Any alteration of this document not carried out by CCS will constitute fraud and shall
nullify the document. This report must not be used by the client to claim product certification,
approval, or endorsement by NVLAP, NIST, any agency of the Federal Government, or any
agency of any government.

Approved & Released For CCS By: Tested By:

MICHAEL HECKROTTE MONICA HARRISON

DIRECTOR OF ENGINEERING SENIOR RF ENGINEER

COMPLIANCE CERTIFICATION SERVICES COMPLIANCE CERTIFICATION SERVICES
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with TIA-603-C, FCC CFR
47 Part 2, FCC CFR 47 Part 90, RSS-GEN Issue 2 and RSS-111 Issue 2.

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 47173 Benicia
Street, Fremont, California, USA.

CCS is accredited by NVLAP, Laboratory Code 200065-0. The full scope of accreditation can be
viewed at http://www.ccsemc.com.

4. CALIBRATION AND UNCERTAINTY
41. MEASURING INSTRUMENT CALIBRATION

The measuring equipment utilized to perform the tests documented in this report has been
calibrated in accordance with the manufacturer's recommendations, and is traceable to
recognized national standards.

4.2, SAMPLE CALCULATION

Where relevant, the following sample calculation is provided:
Field Strength (dBuV/m) = Measured Voltage (dBuV) + Antenna Factor (dB/m) +
Cable Loss (dB) — Preamp Gain (dB)
36.5 dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m

4.3. MEASUREMENT UNCERTAINTY

Where relevant, the following measurement uncertainty levels have been estimated for tests
performed on the apparatus:

PARAMETER UNCERTAINTY
Conducted Disturbance, 0.15 to 30 MHz 3.52 dB
Radiated Disturbance, 30 to 1000 MHz 4.94 dB

Uncertainty figures are valid to a confidence level of 95%.
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5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

The EUT is a 4.9 GHz radio module. It is intended for Point-to-Point Fixed Link operation. It may
operate with a nominal channel bandwidth of 10 MHz or 20 MHz, with QPSK, 16QAM or

64QAM modulation.

5.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum peak conducted output power as follows:

Frequency Range Mode Output Power Output Power
(MHz) (dBm) (mW)
4945.5-4984.5 10MHz QPSK 24.06 254.74
4950.5-4979.5 20MHz QPSK 2411 257.87

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes either an integrated or external antenna, with a maximum gain of 26 dBi.

5.4. SOFTWARE AND FIRMWARE

During testing the EUT was running;

Boot Version 1.1.4

Firmware version 1.0.0
RDK Database Version 1.1.0

5.5. WORST-CASE CONFIGURATION AND MODE

Based on preliminary tests over all modulations, QPSK was determined to be the worst-case
modulation. For this device the Middle channel with 20MHz Bandwidth and QPSK modulation
had the highest conducted power.
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5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

PERIPHERAL SUPPORT EQUIPMENT LIST
Description Manufacturer Model Serial Number FCC ID
Laptop Dell Lattitude 28071776413 DoC
AC Adapter Dell LAB5NS0-00 CN-0DF263-71615-720-2D21 DoC
/0 CABLES
TEST SETUP
1/0 CABLE LIST
Cable Port # of Connector Cable Cable Remarks
No. Identica Type Type Length
Ports
1 AC 1 AC unshielded 2.25m
2 RJ45 1 RJ45 unshielded 1.5m
3 RJ45 1 RJ45 unshielded im
4 DC 1 DC unshielded 2m
5 AC 1 AC unshielded 1m

The EUT is a stand alone device, that was controlled using a web based GUI on an external

Laptop.
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SETUP DIAGRAM FOR TESTS

[3]

POE
Adapter

[1]

115VAC / 60Hz
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6. TEST AND MEASUREMENT EQUIPMENT

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

report:

TEST EQUIPMENT LIST
Description Manufacturer |Model Asset Cal Date Cal Due
Spectrum Analyzer, 44 GHz Agilent / HP E4446A C01012 |6/1/2009 6/1/2010
Power Meter Agilent / HP 437B N02778 [11/4/2008 |8/4/2010
Power Sensor, 18 GHz Agilent / HP 8481A N02782 |10/28/2009 |7/28/2011
Spectrum Analyzer, 26.5 GHz |Agilent / HP E4440A C01161 |9/9/2009 12/9/2010
Antenna, Horn, 40 GHz ARA MWH-2640/B |C00981 [5/21/2009 |5/21/2010
Antenna, Horn, 26.5 GHz ARA MWH-1826/B |C00589 [1/29/2009 [1/29/2010
Preamplifier, 40 GHz Miteq NSP4000-SP2 |C00990 (2/3/2009 |2/3/2010
Preamplifier, 1300 MHz Agilent / HP 8447D C00558 |1/6/2010 1/6/2011
Preamplifier, 26.5 GHz Agilent / HP 8449B C00749 |2/4/2009 [2/4/2010
Temperature Chamber Thermotron SE 600-10-10 [C00930 |4/6/2009  [4/6/2010
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7. FINAL TEST RESULTS

71, CHANNEL TESTS FOR 10MHz BANDWIDTH
7.1.1. EMISSION BANDWIDTH

LIMITS

The emission bandwdith must be less than or equal to the ominal channel bandwidth.

TEST PROCEDURE

The transmitter output is connected to the spectrum analyzer. The RBW is set to 1% to 3% of
the measured bandwidth. The VBW is set to 3 times the RBW. The sweep time is coupled. The
spectrum analyzer internal bandwidth function is utilized.

RESULTS
Channel Frequency 99% Bandwidth EBW Limit
(MHz) (MHz) (MHz)
Low 4945.5 7.6998 10
Middle 4965.5 7.6647 10
High 4984.5 7.6377 10
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BANDWIDTH HIGH CH
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7.1.2. OUTPUT POWER

PEAK POWER LIMIT

§ 90.1215 The transmitting power of stations operating in the 4940-4990 MHz band must not
exceed the maximum limits in this section.

(a)(1) The maximum conducted output power should not exceed:

Low power Device High power Device

Peak transmitter Power Peak transmitter Power
Channel bandwidth (MHz)  (dBm) (dBm)
T 7 20
T 14 27
10 17 30
15 18.8 31.8
20, 20 33

(2) High power devices are also limited to a peak power spectral density of 21 dBm per one
MHz. High power devices using channel bandwidths other than those listed above are
permitted; however, they are limited to peak power spectral density of 21 dBm/MHz. If
transmitting antennas of directional gain greater than 9 dBi are used, both the maximum
conducted output power and the peak power spectral density should be reduced by the amount
in decibels that the directional gain of the antenna exceeds 9 dBi. However, high power point-to-
point and point-to-multipoint operations (both fixed and temporaryfixed rapid deployment) may
employ transmitting antennas with directional gain up to 26 dBi without any corresponding
reduction in the maximum conducted output power or spectral density. Corresponding reduction
in the maximum conducted output power and peak power spectral density should be the amount
in decibels that the directional gain of the antenna exceeds 26 dBi.

TEST PROCEDURE

The maximum conducted output power is measured as a conducted emission over an interval of
continuous transmission using instrumentation calibrated in terms of an RMS-equivalent
voltage.
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RESULTS
Channel Frequency Power Limit Margin
(MHz) (dBm) (dBm) (dB)

Low 4945.5 23.87 30.00 6.13

Mid 4965.5 24.05 30.00 -5.95

High 4984.5 24.06 30.00 -5.94
OUTPUT POWER

OUTPUT POWER LOW CH
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A Mkrl 10.00 MHz Center E
enter Fred
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p
Log
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dB/ 4 93550000 GHz
Offst
20.5
dB Stop Freq
4 95550000 GHz

CF Step
200000000 MHz

ZPAvy At o tlan|
100

W1 s2 Freq Offset
S3 FS 0.00000000 Hz
AA

aff): :
ETun Signal Track
On Off

Swp

Center 4.945 50 GHz Span 20 MHz ‘
#Res BW 1 MHz Z#WBW 3 MHz Sweep 1 ms (1001 pts)
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OUTPUT POWER MID CH
e Agilent 12:58:02 Jan 11, 2010 R T [FregiChannel

A Mkr1 10.00 MHz

Center Freq
Ref 30 dB Atten 20 dB Band Pwr 24.054 dB
#;‘amp( m en [} an L m A 9550000 GHz

Log
Start Freq
495550000 GHz
) Stop Freg
497550000 GHz

CF Step

2.00000000 MHz
Auto Man

w1 s2 Freq Offset
S3 FS 0.00000000 Hz
AA

aff): :
ETun Signal Track
Swp On 8

Center 4,965 50 GHz Span 20 MHz ‘
#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (1001 pts)
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OUTPUT POWER HIGH CH

e Agilent 13:30:24 Jan 11,2010 FE T |Freg/Channel

A bkl 10,00 WHz Certer E

ener Fred

:}g;fﬂﬂ dBm Atten 20 dB Band Pwr 24.061 dBm 498450000 GHz
p

Start Freq

497450000 GHz

Stop Freq

4.895450000 GHz

CF Step
. " 2.00000000 hMHz
#PAvyg Auto Man)
100

w1 s2 Freq Offset
S3 FS 0.00000000 Hz
AA

a(f): .
ETun Signal Track
On Off

Swp

Center 4.984 50 GHz Span 20 MHz ‘
#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (1001 pts)

Page 18 of 76
COMPLIANCE CERTIFICATION SERVICES FORM NO: CCSUP4701C
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of CCS.




REPORT NO: 09U12981-1B

FCC ID: TTM-104P94N

DATE: February 3, 2010
IC: 6254A-104P94N

7.1.3. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

The cable assembly insertion loss of 21.2 dB (including 20 dB pad and 1.2 dB cable) was
entered as an offset in the power meter to allow for direct reading of power.

Channel Frequency Power
(MHz) (dBm)
Low 4945.5 23.91
Middle 4965.5 23.99
High 4984.5 23.95
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7.1.4. PEAK POWER SPECTRAL DENSITY

LIMITS

§ 90.1215 (a) High power devices are also limited to a peak power spectral density of 21 dBm
per one MHz. High power devices using channel bandwidths other than those listed above are
permitted; however, they are limited to a peak power spectral density of 21 dBm/MHz. If
transmitting antennas of directional gain greater than 9 dBi are used, both the peak transmit
power and the peak power spectral density should be reduced by the amount in decibels that
the directional gain of the antenna exceeds 9 dBi. However, high power point-to-point or point-
to-multipoint operation (both fixed and temporary-fixed rapid deployment) may employ
transmitting antennas with directional gain up to 26 dBi without any corresponding reduction in
the transmitter power or spectral density. Corresponding reduction in the peak transmit power
and peak power spectral density should be the amount in decibels that the directional gain of
the antenna exceeds 26 dBi.

(d) The peak power spectral density is measured as conducted emission by direct connection of
a calibrated test instrument to the equipment under test. If the device cannot be connected
directly, alternative techniques acceptable to the Commission may be used. Measurements are
made over a bandwidth of one MHz or the 26 dB emission bandwidth of the device, whichever
is less. A resolution bandwidth less than the measurement bandwidth can be used, provided
that the measured power is integrated to show total power over the measurement bandwidth. If
the resolution bandwidth is approximately equal to the measurement bandwidth, and much less
than the emission bandwidth of the equipment under test, the measured results shall be
corrected to account for any difference between the resolution bandwidth of the test instrument
and its actual noise bandwidth.

TEST PROCEDURE

The peak value measured in a 1 MHz measurement bandwidth is corrected for the difference
between the measurement bandwidth and the noise bandwidth.

RESULTS
Channel | Frequency | PPSD Noise BW Factor Corrected PPSD Limit Margin
(MHz) (dBm) (dB) (dBm/MHz) (dBm/MHz) (dB)
Low 4945.5 16.75 -0.21 16.54 21 -4.46
Middle 4965.5 16.81 -0.21 16.60 21 -4.40
High 4984.5 16.58 -0.21 16.37 21 -4.63
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REPORT NO: 09U12981-1B DATE: February 3, 2010
FCC ID: TTM-104P94N IC: 6254A-104P94N

POWER SPECTRAL DENSITY

PSD LOW CH

i Agilent 13:34:32 Jan 11,2010 F T |Freg/Channel

Mkr1 4.948 28 GHz Conter F

enter Fred

Rse:IS;IO dBm Atten 20 B 16.752 dBm 4 4550000 GHz
#Samp

Log

Start Freq

493550000 GHz

: Stop Freq

495550000 GHz

CF Step
2.00000000 WHz
Auto Man|

V1 s2 Freq Offset
S3 FS 0.00000000 Hz
AA

aff): :
ETun Signal Track
On Off

Swp

Center 4.945 50 GHz Span 20 MHz ‘
#Res BW 1 MHz Z#WBW 3 MHz Sweep 1 ms (1001 pts)
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REPORT NO: 09U12981-1B DATE: February 3, 2010
FCC ID: TTM-104P94N IC: 6254A-104P94N

PSD MID CH
@ Agilent 12:53:34 Jan 11,2010 R_T |FregiChannel

Mkr1 4.968 20 GHz

Center Freg
Ref 30 dB Atten 20 dB 16.809 dB
#;amp( = e M 496550000 GHz

Log
Start Freq
495550000 GHz
) Stop Freg
497550000 GHz

CF Step

2.00000000 MHz
Auto Man

w1 s2 Freq Offset
S3 FS 0.00000000 Hz
AA

aff): :
ETun Signal Track
Swp On 8

Center 4,965 50 GHz Span 20 MHz ‘
#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (1001 pts)
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REPORT NO: 09U12981-1B DATE: February 3, 2010
FCC ID: TTM-104P94N IC: 6254A-104P94N

PSD HIGH CH

e Agilent 13:30:45 Jan 11,2010 FE T |Freg/Channel

Mki1 4.986 06 GHz Cortor F

enter Freq

ﬁsei ﬁ? dBm Atten 20 dB 16.578 dBm_ |1, og4s0000 GHz
#Samp)

Start Freq

497450000 GHz

Stop Freq

499450000 GHz

CF Step
2.00000000 MHz

.".-“'PAVQ At M_a
100

V1 s2 Freq Offset
S3 FS 0.00000000 Hz
AA

a(f): .
ETun Signal Track
On Off

Swp

Center 4.984 50 GHz Span 20 MHz ‘
#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (1001 pts)
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REPORT NO: 09U12981-1B DATE: February 3, 2010
FCC ID: TTM-104P94N IC: 6254A-104P94N

7.1.5. PEAK EXCURSION

LIMITS

§ 90.1215 (e) The ratio of the peak excursion of the modulation envelope (measured using a
peak hold function) to the maximum conducted output power shall not exceed 13 dB across any
1 MHz bandwidth or the emission bandwidth whichever is less.

TEST PROCEDURE

The modulation envelope using peak hold is compared to the conducted output power.

RESULTS
Channel | Frequency Peak Excursion Limit Margin
(MHz) (dB) (dB) (dB)
Low 4945.5 8.22 13 -4.78
Middle 4965.5 8.82 13 -4.18
High 4984.5 8.31 13 -4.69
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REPORT NO: 09U12981-1B DATE: February 3, 2010
FCC ID: TTM-104P94N IC: 6254A-104P94N

PEAK EXCURSION

PEAK EXCURSION LOW CH

i Agilent 13:35:31 Jan 11,2010 F T |Freg/Channel

& Mkrl O Hz Certer E

enter Freq

::;;23 dBm Atten 20 dB 82248 I, 54550000 GHz
Log | i

o Start Freg

493550000 GHz

. Stop Freq

495550000 GHz

CF Step
2.00000000 WHz
Auto Man|

V1 V2 Freq Offset
S3 FC 000000000 Hz
AA

aff): :
ETun Signal Track
On Off

Swp

Center 4.945 50 GHz Span 20 MHz ‘
#Res BW 1 MHz Z#WBW 3 MHz Sweep 1 ms (1001 pts)
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REPORT NO: 09U12981-1B
FCC ID: TTM-104P94N

DATE: February 3, 2010
IC: 6254A-104P94N

PEAK EXCURSION MID CH

W Agilent 12:59:27 Jan 11,2010

R T

Freg/Channel

Ref 30 dBm Atten 20 dB

A MErT O Hz
882 dB

#Peak
Log

*

Center Freq
498550000 GHz

Start Freq
495550000 GHz
Stop Freq
497550000 GHz

CF Step
2.00000000 MHz
Auto Man

V1 V2
S3 FC

AR
off):

FTun
Swp

Center 4,965 50 GHz

#Res BW 1 MHz #VBW 3 MHz

Span 20 MHz
Sweep 1 ms (1001 pts)

Freq Offset
0.00000000 Hz

Signal Track
On off

—
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REPORT NO: 09U12981-1B DATE: February 3, 2010
FCC ID: TTM-104P94N IC: 6254A-104P94N

PEAK EXCURSION HIGH CH

e Agilent 13:31:51 Jan 11,2010 FE T |Freg/Channel

A MErl O Hz Contor F
ener Fred
Ref 30 dBm Atten 20 dB 3.31 dB
#Poak | 4.95450000 GHz
*
Start Freq
497450000 GHz
Stop Freq
4.895450000 GHz

CF Step
. " 2.00000000 hMHz
#PAvyg Auto Mar|

v1ov2 Freq Offset
$3 FC 0.00000000 Hz
AA

aff): .
ETun Signal Track
On Off

Swp

Center 4.984 50 GHz Span 20 MHz ‘
#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (1001 pts)
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REPORT NO: 09U12981-1B DATE: February 3, 2010
FCC ID: TTM-104P94N IC: 6254A-104P94N

7.1.6. EMISSION MASK

§ 90.210 (m) Emission Mask M. For high power transmitters (greater that 20 dBm) operating in
the 4940-4990 MHz frequency band, the power spectral density of the emissions must be
attenuated below the output power of the transmitter as follows:

(1) On any frequency removed from the assigned frequency between 0—45% of the authorized
bandwidth (BW): 0 dB.

(2) On any frequency removed from the assigned frequency between 45-50% of the authorized
bandwidth: 568 log (% of (BW)/45) dB.

(3) On any frequency removed from the assigned frequency between 50-55% of the authorized
bandwidth: 26 + 145 log (% of BW/50) dB.

(4) On any frequency removed from the assigned frequency between 55-100% of the
authorized bandwidth: 32 + 31 log (% of (BW)/55) dB.

(5) On any frequency removed from the assigned frequency between 100-150% of the
authorized bandwidth: 40 + 57 log (% of (BW)/100) dB.

(6) On any frequency removed from the assigned frequency between above 150% of the
authorized bandwidth: 50 dB or 55 + 10 log (P) dB, whichever is the lesser attenuation.

(7) The zero dB reference is measured relative to the highest average power of the fundamental
emission measured across the designated channel bandwidth using a resolution bandwidth of at
least one percent of the occupied bandwidth of the fundamental emission and a video
bandwidth of 30 kHz. The power spectral density is the power measured within the resolution
bandwidth of the measurement device divided by the resolution bandwidth of the measurement
device. Emission levels are also based on the use of measurement instrumentation employing a
resolution bandwidth of at least one percent of the occupied bandwidth.

TEST PROCEDURE

The EUT is connected to the spectrum analyzer, the peak amplitude is used as the 0 dB
reference value for the mask, and the trace is compared to the mask.

RESULTS
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REPORT NO: 09U12981-1B DATE: February 3, 2010
FCC ID: TTM-104P94N IC: 6254A-104P94N

EMISSION MASK

EMISSION MASK (Low Channel)
e Agilent 09:41:27 Jan 11,2010 FE T |Freg/Channel

Mkr1 4.945 44 GHz

B Center Freq
Ref 20 dB #Atten 10 dB 13.85 dB
hvg [ o N 494550000 GHz

Start Freq
4.83050000 SHz

Stop Freq
496050000 GHz

CF Step
3.00000000 MHz
Auto Mdan|

PAvg

V1 s2 Freq Offset

$3 FC 0.00000000 Hz
AA

aff): .
ETun Signal Track
On

Swp

Center 4.945 50 GHz Span 30 MHz
#Res BW 120 kHz #WBW 30 kHz Sweep 21.47 ms (1001 pts)
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REPORT NO: 09U12981-1B DATE: February 3, 2010
FCC ID: TTM-104P94N IC: 6254A-104P94N

EMISSION MASK (Mid Channel)

- Agilent 09:44:30 Jan 11,2010 R T |Ereg/Channel

Mkr1 4.968 35 GHz Center E

# . enter Freq
5:1(20 dBm #htten 10 B 14.03 dBm 4 9RES0000 GHz
#hvg
Log N
10 Start Freq
dB/ 4 95050000 GHz
Offst

20.5
dB Stop Freq

4.983050000 GHz

CF Step
3.00000000 MHz
PAvy Auta Man|

V1 s2 Freq Offset
S3 FC 000000000 Hz
AA

aff): :

ETun Signal Track

S on 0ff
wp

Center 4.965 50 GHz Span 30 MHz ‘
#Res BW 120 kHz #VBW 30 kHz Sweep 21.47 ms (1001 pts)
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REPORT NO: 09U12981-1B DATE: February 3, 2010
FCC ID: TTM-104P94N IC: 6254A-104P94N

EMISSION MASK (High Channel)
4 Agilent 09:46:18 Jan 11,2010 R T |Freg/Channel

Mkr1 4.984 53 GHz

; Center Freg
Ref 20 dB #Atten 10 dB 13.88 dB
ihvg [ e M N 498450000 GHz

Start Freqg
496950000 GHz

Stop Freg
499950000 SHz

CF Step
3.00000000 tMHz
Auto JET

Vi1 S2
S3 FCh

A
aff): :
ETun Signal Track
Swp On

Freq Offset
“4|| 0.00000000 Hz

Center 4.984 50 GHz Span 30 MHz
#Res BW 120 kHz #WBW 30 kHz Sweep 21.47 ms (1001 pts)
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REPORT NO: 09U12981-1B DATE: February 3, 2010
FCC ID: TTM-104P94N IC: 6254A-104P94N

7.1.7. CONDUCTED SPURIOUS

§ 90.210 (m) Emission Mask M. For high power transmitters (greater that 20 dBm) operating in
the 4940-4990 MHz frequency band, the power spectral density of the emissions must be
attenuated below the output power of the transmitter as follows:

(6) On any frequency removed from the assigned frequency between above 150% of the
authorized bandwidth: 50 dB or 55 + 10 log (P) dB, whichever is the lesser attenuation.

(7) The zero dB reference is measured relative to the highest average power of the fundamental
emission measured across the designated channel bandwidth using a resolution bandwidth of at
least one percent of the occupied bandwidth of the fundamental emission and a video
bandwidth of 30 kHz. The power spectral density is the power measured within the resolution
bandwidth of the measurement device divided by the resolution bandwidth of the measurement
device. Emission levels are also based on the use of measurement instrumentation employing a
resolution bandwidth of at least one percent of the occupied bandwidth.

TEST PROCEDURE

The EUT is connected to the spectrum analyzer. 55 + 10 log (P) dB provides the lesser
attenuation therefore the limit is -25 dBm.

RESULTS
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REPORT NO: 09U12981-1B
FCC ID: TTM-104P94N

DATE: February 3, 2010

IC: 6254A-104P94N

SPURIOUS EMISSIONS

SPURIOUS (Low Channel)

W Agilent 16:23:11 Jan 11,2010

R T

Freg/Channel

Ref 20 dBm #Atten 10 B

Mkr1 24.89 GHz
51.51 dBm

Center Freq

#Peak
Log

10
dB/

Offst
20.5

B
DI

20.0150000 GHz

Start Freq
30.0000000 MHz

Stop Freq
400000000 GHz

250
dBm

#PAvg

CF Step

3.99700000 GHz
uto Ida

V1 s2
S3 FC

AR
off):

FTun
Swp

Start 30 MHz

#Res BW 120 kHz #VBW 30 kHz

Stop 40.00 GHz
Sweep 9.026 s (1001 pts)

Freq Offset
000000000 Hz

Signal Track
On
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REPORT NO: 09U12981-1B DATE: February 3, 2010
FCC ID: TTM-104P94N IC: 6254A-104P94N

SPURIOUS (Mid Channel)

- Agilent 16:21:43 Jan 11,2010 R T |Ereg/Channel

Mkri1 24.89 GHz Center E

# enter Fred
Eef ?0 dBm #htten 10 B 51.72 dBm 50 0150000 GHz
#Peak
Log
10 Start Freq
dB/ 30.0000000 hHz
Offst

20.5
dB Stop Freq

40.0000000 GHz

Dl

25.0
dBm CF Step

} 395700000 GHz
#PAvg Auto Mar]

V1 s2 Freq Offset
S3 FC 0.00000000 Hz
AA

aff): g i :
ETun Signal Track
Swp on O

Start 30 MHz Stop 40.00 GHz | ‘
#Res BW 120 kHz #VBW 30 kHz Sweep 9.026 s (1001 pts)
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REPORT NO: 09U12981-1B
FCC ID: TTM-104P94N

DATE: February 3, 2010

IC: 6254A-104P94N

SPURIOUS (High Channel)

4 Agilent 16:20:04 Jan 11, 2010

R T

Freq/Channel

Ref 20 dBm #Atten 10 (B

Mkr1 24.81 GHz
51.90 dBm

#Peak

Center Freq

20.0150000 GHz

Start Freqg
300000000 MHz

Stop Freg
40.0000000 SHz

dBm

#PAvg

CF Step
3.99700000 GHz
Auto

UL

V1 S2
S3 FC

AA

off}:
FTun

Swp

Start 30 MHz
#Res BW 120 kHz

ZVBW 30 kHz

Stop 40.00 GHz |
Sweep 9.026 s (1001 pts)

Freq Offset
0.00000000 Hz

Signal Track
On
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REPORT NO: 09U12981-1B DATE: February 3, 2010
FCC ID: TTM-104P94N IC: 6254A-104P94N

7.1.8. RECEIVER SPURIOUS
IC RSS-GEN Clause 6 The following receiver spurious emission limits shall be complied with:

(a) If a radiated measurement is made, all spurious emissions shall comply with the limits of
Table 1.

Table 1 - Spurious Emission Limits for Receivers

Spurious Frequency Field Strength
(MHz) (microvolt/m at 3 metres)
30-88 (00
88-216 150
216-960) 200
Above 960 500

(b) If a conducted measurement is made, no spurious output signals appearing at the antenna
terminals shall exceed 2 nanowatts per any 4 kHz spurious frequency in the band 30-1000 MHz,
or 5 nanowatts above 1 GHz.

TEST PROCEDURE

The EUT is connected to the spectrum analyzer. Below 1 GHz, 2 nW / 4 kHz is equivalent to -57
dBm / 4 kHz. Above 1 GHz, 5 nW / 4 kHz is equivalent to -53 dBm / 4 kHz. Measurements are
made from 30 MHz to 18 GHz.

RESULTS
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REPORT NO: 09U12981-1B DATE: February 3, 2010
FCC ID: TTM-104P94N IC: 6254A-104P94N

RECEIVER SPURIOUS

RECEIVER SPURIOUS 30 to 1000 MHz
- Agilent R T Warker
Mkr4 959.6 MHz

Ref -10 dBm #Arten 0 (B $6.24 dBm
#Peak

Select Marker
1 23 4

Marker Trace
Auto 1 2 03

Readout ||
Fraguency

o
dBm Marler Table
LgAv | : 1 On Off
Start 30.0 MHz Stop 1.000 0 GHz
#Res BW 4.3 kHz VBW 4.3 kHz Sweep 63.25 s (601 pts) Wlarker All Off

b arker Trace X Pz Amplitude
1 1) 2350.8 MHz -84.15 dBm
1 TZ0.2 MHz -86.73 dBm

2
3 (40 240.0 MHz -84.61 dBm
L3 1 9586 MHz -86.24 dBm
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REPORT NO: 09U12981-1B DATE: February 3, 2010
FCC ID: TTM-104P94N IC: 6254A-104P94N

| RECEIVER SPURIOUS 1 to 18 GHz _ |

o Agilent R T Marker

Mkrd 15.592 GHz

Ref -10 dBm #Atten 0 dB 86.90 dBm || Select Marker
#Peak T2 3 4

Log
10
dB/
Offst
10.5

dB Delta
DI _
530 . -

dBm s Delta Pair

[Tracking Ref)
LyAv Ref 4

Start 1.000 GHz Stop 18.000 GHz
#Res BW 4.3 kHz VBW 4.3 kHz Sweep 1.109 ks (601 pts)

Marker Trace X Pz Amplitude
1 )] 4967 GHz -32.50 dBm
2 [4)] 0925 GHz -79.64 dBm
3 )] 13.410 GHz -86.18 dBm
4 (1 15.502 &Hz -85.90 dBm

Span Pair
Span Center

Note: the transmitter and receiver operate simultaneously; the emission over the limit is the
fundamental of the transmitter.
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REPORT NO: 09U12981-1B DATE: February 3, 2010
FCC ID: TTM-104P94N IC: 6254A-104P94N

7.2, CHANNEL TESTS FOR 20MHz BANDWIDTH
7.2.1. EMISSION BANDWIDTH

LIMITS

The emission bandwdith must be less than or equal to the ominal channel bandwidth.

TEST PROCEDURE

The transmitter output is connected to the spectrum analyzer. The RBW is set to 1% to 3% of
the measured bandwidth. The VBW is set to 3 times the RBW. The sweep time is coupled. The
spectrum analyzer internal bandwidth function is utilized.

RESULTS
Channel Frequency 99% Bandwidth EBW Limit
(MHz) (MHz) (MHz)
Low 4950.5 15.5704 20
Middle 4965.5 15.3203 20
High 4979.5 15.5169 20
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REPORT NO: 09U12981-1B DATE: February 3, 2010
FCC ID: TTM-104P94N IC: 6254A-104P94N

26 dB and 99% BANDWIDTH

BANDWIDTH LOW CH
i Agilent 13:47:38 Jan 11,2010 T |FrequhanneI
[ I

Ch Freg 4.9505 GHz Trig  Free 4 é:svggéggnl: éeHCl

Oceupied Bandwidth I

| Start Freq
493550000 GHz

Ref 20 dBm Atten 10 dB
#Samp N [ Stop Freq
AL TR 49550000 GHz

CF Step
3.00000000 hMHz
uto

dB

Freq Offset
Center 4.950 50 GHz Span 30 MHz |[ 000000000 Hz
#Res BW 300 kHz #WBW 1 MHz #Sweep 100 ms (1001 pts)

; i Signal Track
Occupied Bandwidth Oce BYWY % Puwr 93.00 % [llon off

15.5704 MHz xdB  -26.00dB

Transmit Freq Error 32.789 kHz
 dB Bandwidth 17.136 MHz*
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REPORT NO: 09U12981-1B DATE: February 3, 2010
FCC ID: TTM-104P94N IC: 6254A-104P94N

BANDWIDTH MID CH
# Agilent 13:49:29 Jan 11, 2010 R T [FregiChannel |

- Center Freq
ChFreg 49855 GHz Trig Free fl 4 opesnonn cHz

Occupied Bandwidth I |

Start Freq
495050000 GHz

Ref 20 dBm Atten 10 dB
#Samp T Stop Freqg

b AT e L G P Tl _ 4.98050000 GHz

CF Step
3.00000000 MHz
Auto Man

B

Freq Offset
Center 4.965 50 GHz Span 30 MHz || 000000000 Hz
#Res BW 300 kHz #WBW 1 MHz #Sweep 100 ms (1001 pts)

; . Signal Track
Occupied Bandwidth Qo BW % Pwr 89.00 % |llon off

15.3203 MHz xdB 260048

Transmit Freq Errar -12.813 kHz
x dB Bandwidth 17.152 MHz*
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REPORT NO: 09U12981-1B DATE: February 3, 2010
FCC ID: TTM-104P94N IC: 6254A-104P94N

BANDWIDTH HIGH CH
e Agilent 13:80:55 Jan 11,2010 R T |FrequhanneI |

| |
ChFreq  4.9795 GHz Tig_Free |, ;,ggéggn':geﬂ

Start Freq
495450000 GHz

Ref 20 dBm Atten 10 dB
#Samp ] T T Stop Freq
STV L A YRR 4.98450000 GHz

Occupied Bandwidth I |

CF Step

P TTETRH 300000000 hHz
“ Ao hdan|

Freq Offset
0.00000000 Hz

Center 4.979 50 GHz Span 30 MHz
#Res BW 300 kHz #WBW 1 MHz #Sweep 100 ms (1001 p1s)

- . Signal Track
Occupied Bandwidth Ot BW % Pwr 83.00 % |lon off

15.5169 MHz xdB 260048

Transmit Freq Error 55827 kHz
% dB Bandwidth 17.160 MHz*
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REPORT NO: 09U12981-1B DATE: February 3, 2010
FCC ID: TTM-104P94N IC: 6254A-104P94N

7.2.2. OUTPUT POWER

PEAK POWER LIMIT

§ 90.1215 The transmitting power of stations operating in the 4940-4990 MHz band must not
exceed the maximum limits in this section.

(a)(1) The maximum conducted output power should not exceed:

Low power Device High power Device

Peak transmitter Power Peak transmitter Power
Channel bandwidth (MHz)  (dBm) (dBm)
T 7 20
T 14 27
10 17 30
15 18.8 31.8
20, 20 33

(2) High power devices are also limited to a peak power spectral density of 21 dBm per one
MHz. High power devices using channel bandwidths other than those listed above are
permitted; however, they are limited to peak power spectral density of 21 dBm/MHz. If
transmitting antennas of directional gain greater than 9 dBi are used, both the maximum
conducted output power and the peak power spectral density should be reduced by the amount
in decibels that the directional gain of the antenna exceeds 9 dBi. However, high power point-to-
point and point-to-multipoint operations (both fixed and temporaryfixed rapid deployment) may
employ transmitting antennas with directional gain up to 26 dBi without any corresponding
reduction in the maximum conducted output power or spectral density. Corresponding reduction
in the maximum conducted output power and peak power spectral density should be the amount
in decibels that the directional gain of the antenna exceeds 26 dBi.

TEST PROCEDURE

The maximum conducted output power is measured as a conducted emission over an interval of
continuous transmission using instrumentation calibrated in terms of an RMS-equivalent
voltage.
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REPORT NO: 09U12981-1B
FCC ID: TTM-104P94N

DATE: February 3, 2010
IC: 6254A-104P94N

RESULTS
Channel Frequency Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 4950.5 23.86 33.00 9.14
Mid 4965.5 24.11 33.00 8.89
High 4979.5 23.98 33.00 9.02
OUTPUT POWER

OUTPUT POWER LOW CH

e Agilent 13:44:08 Jan 11,2010

R T

Fraeg/Channel

Ref 30 dBm Atten 20 dB

A& hlkrl 20,00 MHz
Band Pwr 23862 dBm

#Zamp
Log

Center Freq
495050000 GHz

Start Freq
493550000 GHz
Stop Freq
4 96550000 GHz

CF Step
3.00000000 MHz
Auto Man

W1 52
S3 FS

AR
aff):

FTun

Swp

Center 4.950 50 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 30 MHz
Sweep 1 ms (1001 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 09U12981-1B
FCC ID: TTM-104P94N

DATE: February 3, 2010
IC: 6254A-104P94N

OUTPUT POWER MID CH

W Agilent 12:47:12 Jan 11,2010

R T

Ref 30 dBm Atten 20 dB

& bkl 20,00 MHz
Band Pwr  24.114 dBm

#Zamp
Log

Clear Write

hlax Hold

tin Hold

V1 s2
S3 FS

AR
off):

FTun
Swp

Center 4,965 50 GHz
#Res BW 1 MHz #VBW 3 MHz

Span 30 MHz
Sweep 1 ms (1001 pts)
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REPORT NO: 09U12981-1B DATE: February 3, 2010
FCC ID: TTM-104P94N IC: 6254A-104P94N

OUTPUT POWER HIGH CH

e Agilent 13:41:12 Jan 11,2010 FE T |Freg/Channel

A bkl 20,00 WHz Certer E

ener Fred

:}g;fﬂﬂ dBm Atten 20 dB Band Pwr 235983 dBm 497950000 GHz
p

Start Freq

495450000 GHz

Stop Freq

4.895450000 GHz

CF Step
" 3.00000000 MHz
#PAvg Auto Ilan|
100

w1 s2 Freq Offset
S3 FS 0.00000000 Hz
AA

aff): .
ETun Signal Track
On Off

Swp

Center 4.979 50 GHz Span 30 MHz ‘
#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (1001 pts)
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REPORT NO: 09U12981-1B

FCC ID: TTM-104P94N

DATE: February 3, 2010
IC: 6254A-104P94N

7.2.3. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

The cable assembly insertion loss of 21.2 dB (including 20dB pad and 1.2dB cable) was entered
as an offset in the power meter to allow for direct reading of power.

Channel Frequency Power
(MHz) (dBm)
Low 4950.5 23.95
Middle 4965.5 23.99
High 4979.5 24.00
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REPORT NO: 09U12981-1B DATE: February 3, 2010
FCC ID: TTM-104P94N IC: 6254A-104P94N

7.2.4. PEAK POWER SPECTRAL DENSITY

LIMITS

§ 90.1215 (2) High power devices are also limited to a peak power spectral density of 21 dBm
per one MHz. High power devices using channel bandwidths other than those listed above are
permitted; however, they are limited to peak power spectral density of 21 dBm/MHz. If
transmitting antennas of directional gain greater than 9 dBi are used, both the maximum
conducted output power and the peak power spectral density should be reduced by the amount
in decibels that the directional gain of the antenna exceeds 9 dBi. However, high power point-to-
point and point-to-multipoint operations (both fixed and temporaryfixed rapid deployment) may
employ transmitting antennas with directional gain up to 26 dBi without any corresponding
reduction in the maximum conducted output power or spectral density. Corresponding reduction
in the maximum conducted output power and peak power spectral density should be the amount
in decibels that the directional gain of the antenna exceeds 26 dBi.

(d) The peak power spectral density is measured as conducted emission by direct connection of
a calibrated test instrument to the equipment under test. If the device cannot be connected
directly, alternative techniques acceptable to the Commission may be used. Measurements are
made over a bandwidth of one MHz or the 26 dB emission bandwidth of the device, whichever
is less. A resolution bandwidth less than the measurement bandwidth can be used, provided
that the measured power is integrated to show total power over the measurement bandwidth. If
the resolution bandwidth is approximately equal to the measurement bandwidth, and much less
than the emission bandwidth of the equipment under test, the measured results shall be
corrected to account for any difference between the resolution bandwidth of the test instrument
and its actual noise bandwidth.

TEST PROCEDURE

The peak value measured in a 1 MHz measurement bandwidth is corrected for the difference
between the measurement bandwidth and the noise bandwidth.

RESULTS
Channel | Frequency | PPSD Noise BW Factor Corrected PPSD Limit Margin
(MHz) (dBm) (dB) (dBm/MHz) (dBm/MHz) (dB)
Low 4950.5 14.11 -0.21 13.90 21 -7.10
Middle 4965.5 14.12 -0.21 13.91 21 -7.09
High 4979.5 13.74 -0.21 13.53 21 -7.47
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REPORT NO: 09U12981-1B DATE: February 3, 2010
FCC ID: TTM-104P94N IC: 6254A-104P94N

POWER SPECTRAL DENSITY

PSD LOW CH

i Agilent 13:44:33 Jan 11,2010 F T |Freg/Channel

Mkr1 4.955 45 GHz Conter F

; enter Fred

Rse:IS;IO dBm Atten 20 B 14,111 dBm 4 55050000 GHz
#Samp

Log

Start Freq

493550000 GHz

: Stop Freq

496550000 GHz

CF Step
3.00000000 MHz
Auto Man|

W1 s2 Freq Offset
S3 FS 0.00000000 Hz
AA

aff): :
ETun Signal Track
On Off

Swp

Center 4.950 50 GHz Span 30 MHz ‘
#Res BW 1 MHz Z#WBW 3 MHz Sweep 1 ms (1001 pts)
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REPORT NO: 09U12981-1B DATE: February 3, 2010
FCC ID: TTM-104P94N IC: 6254A-104P94N

PSD MID CH
@ Agilent 12:47:41 Jan 11,2010 R_T |FregiChannel

Mkr1 4.970 75 GHz

Center Freg
Ref 30 dB Atten 20 dB 14.116 dB
#;amp( = e M 496550000 GHz

Log
Start Freq
495050000 GHz
) Stop Freg
498050000 GHz

CF Step

3.00000000 MHz
Auto Man

V1 sz Freq Offset
S3 FS 0.00000000 Hz
AA

aff): :
ETun Signal Track
Swp On 8

Center 4,965 50 GHz Span 30 MHz ‘
#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (1001 pts)
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REPORT NO: 09U12981-1B DATE: February 3, 2010
FCC ID: TTM-104P94N IC: 6254A-104P94N

PSD HIGH CH

e Agilent 13:41:40 Jan 11,2010 FE T |Freg/Channel

Mki1 4.984 03 GHz Cortor F

enter Freq

ﬁsei ﬁ? dBm Atten 20 dB 13.738 dBm_ |, o7osn0000 GHz
#Samp)

Start Freq

496450000 GHz

Stop Freq

499450000 GHz

CF Step
3.00000000 MHz

.".-“'PAVQ At M_a
100

w1 s2 Freq Offset
S3 FS 0.00000000 Hz
AA

a(f): .
ETun Signal Track
On Off

Swp

Center 4.979 50 GHz Span 30 MHz ‘
#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (1001 pts)
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REPORT NO: 09U12981-1B DATE: February 3, 2010
FCC ID: TTM-104P94N IC: 6254A-104P94N

7.2.5. PEAK EXCURSION

LIMITS

§ 90.1215 (e) The ratio of the peak excursion of the modulation envelope (measured using a
peak hold function) to the maximum conducted output power shall not exceed 13 dB across any
1 MHz bandwidth or the emission bandwidth whichever is less.

TEST PROCEDURE

The modulation envelope using peak hold is compared to the conducted output power.

RESULTS
Channel | Frequency Peak Excursion Limit Margin
(MHz) (dB) (dB) (dB)
Low 4950.5 9.84 13 -3.16
Middle 4965.5 11.01 13 -1.99
High 4979.5 9.67 13 -3.33
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REPORT NO: 09U12981-1B DATE: February 3, 2010
FCC ID: TTM-104P94N IC: 6254A-104P94N

PEAK EXCURSION

PEAK EXCURSION LOW CH

i Agilent 13:45:27 Jan 11,2010 F T |Freg/Channel

A& Mkrl O Hz Conter F
enter Fred
:;;23 dBm Atten 20 B 2.84 dB 4 55050000 GHz
[ : Start Freq
493550000 GHz
: Stop Freq
496550000 GHz

| CF Step

3.00000000 MHz
Auto Man|

V1 V2 Freq Offset
S3 FC 0.00000000 Hz
AA

aff): :
ETun Signal Track
On Off

Swp

Center 4.950 50 GHz Span 30 MHz ‘
#Res BW 1 MHz Z#WBW 3 MHz Sweep 1 ms (1001 pts)
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REPORT NO: 09U12981-1B DATE: February 3, 2010
FCC ID: TTM-104P94N IC: 6254A-104P94N

PEAK EXCURSION MID CH
e Agilent 12:48:51 Jan 11, 2010 R T [FregiChannel

A MErT O Hz

Center Freq
Ref 30 dB Atten 20 dB 1101 dB
ek [ en2 e 496550000 GHz

*

Start Freq

9 4.95050000 GHz

) Stop Freg
4.98050000 GHz

CF Step

3.00000000 MHz
Auto Man

v1ov2 Freq Offset
53 FC 0.00000000 Hz
AA

aff): :
ETun Signal Track
On off

Swp

Center 4,965 50 GHz Span 30 MHz ‘
#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (1001 pts)
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REPORT NO: 09U12981-1B DATE: February 3, 2010
FCC ID: TTM-104P94N IC: 6254A-104P94N

PEAK EXCURSION HIGH CH

e Agilent 13:42:40 Jan 11,2010 FE T |Freg/Channel

& MWkrl O Hz Certer

enter Freq

Ref 30 dBm Atten 20 dB 98798 | 4 o7950000 GHz
#Peak

*

JRT WY | ¥ , Start Freq

4,96450000 GHz

Stop Freq

4,99450000 GHz

CF Step
. 3.00000000 MHz
#PAvg Auto Ilan|

v1ov2 Freq Offset
$3 FC 0.00000000 Hz
AA

a(f): .
ETun Signal Track
On Off

Swp

Center 4.979 50 GHz Span 30 MHz ‘
#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (1001 pts)
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REPORT NO: 09U12981-1B DATE: February 3, 2010
FCC ID: TTM-104P94N IC: 6254A-104P94N

7.2.6. EMISSION MASK

§ 90.210 (m) Emission Mask M. For high power transmitters (greater that 20 dBm) operating in
the 4940-4990 MHz frequency band, the power spectral density of the emissions must be
attenuated below the output power of the transmitter as follows:

(1) On any frequency removed from the assigned frequency between 0—45% of the authorized
bandwidth (BW): 0 dB.

(2) On any frequency removed from the assigned frequency between 45-50% of the authorized
bandwidth: 568 log (% of (BW)/45) dB.

(3) On any frequency removed from the assigned frequency between 50-55% of the authorized
bandwidth: 26 + 145 log (% of BW/50) dB.

(4) On any frequency removed from the assigned frequency between 55-100% of the
authorized bandwidth: 32 + 31 log (% of (BW)/55) dB.

(5) On any frequency removed from the assigned frequency between 100-150% of the
authorized bandwidth: 40 + 57 log (% of (BW)/100) dB.

(6) On any frequency removed from the assigned frequency between above 150% of the
authorized bandwidth: 50 dB or 55 + 10 log (P) dB, whichever is the lesser attenuation.

(7) The zero dB reference is measured relative to the highest average power of the fundamental
emission measured across the designated channel bandwidth using a resolution bandwidth of at
least one percent of the occupied bandwidth of the fundamental emission and a video
bandwidth of 30 kHz. The power spectral density is the power measured within the resolution
bandwidth of the measurement device divided by the resolution bandwidth of the measurement
device. Emission levels are also based on the use of measurement instrumentation employing a
resolution bandwidth of at least one percent of the occupied bandwidth.

TEST PROCEDURE

The EUT is connected to the spectrum analyzer, the peak amplitude is used as the 0 dB
reference value for the mask, and the trace is compared to the mask.

RESULTS
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REPORT NO: 09U12981-1B DATE: February 3, 2010
FCC ID: TTM-104P94N IC: 6254A-104P94N

EMISSION MASK

EMISSION MASK (Low Channel)
e Agilent 14:33:17 Jan 11,2010 FE T |Freg/Channel

Mki1 4.950 44 GHz Cortor F
enter -red

ﬁ:f 20 dBm Atten 10 dB 14.05 dBm_1l 1 50s0000 GHz

#Avyg

|

/ Y I Y. ! Start Freq
4.92050000 GHz

Stop Freq
498050000 GHz

CF Step
5.00000000 MHz
Auto Mdan|

#PAvyg

Vi S2
S3 FC

AR
aff): .
ETun Signal Track
Swp On

Freq Offset
000000000 Hz

Center 4.950 50 GHz Span 60 MHz
#Res BW 300 kHz #WBW 30 kHz Sweep 16.6 ms (1001 pts)
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REPORT NO: 09U12981-1B DATE: February 3, 2010
FCC ID: TTM-104P94N IC: 6254A-104P94N

EMISSION MASK (Mid Channel)

- Agilent 14:31:26 Jan 11,2010 R T |Ereg/Channel

Mkr1 4.965 38 GHz Corter F

; enter Fred
3:1(20 dBm Atten 10 B 14.12 dBm 4 9RES0000 GHz
FAvY
Log o Ja
10 Start Freq
dB/ 4 93550000 GHz
Offst

20.5
dB Stop Freq

4.99550000 GHz

CF Step
. 600000000 MHz
ZPAvy At o tlan|

V1 s2 Freq Offset
S3 FC 000000000 Hz
AA

aff): :
ETun Signal Track
On Off

Swp

Center 4.965 50 GHz Span 60 MHz ‘
#Res BW 300 kHz #VBW 30 kHz Sweep 16.6 ms (1001 pts)
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REPORT NO: 09U12981-1B DATE: February 3, 2010
FCC ID: TTM-104P94N IC: 6254A-104P94N

EMISSION MASK (High Channel)
4 Agilent 14:29:40 Jan 11, 2010 R T |Freg/Channel

Mkr1 4.979 62 GHz

Center Freg
Ref 20 dB Atten 10 dB 13.95 dB
ihvg [ e M N 497950000 GHz

Start Freqg
494950000 GHz

Stop Freg
5.00250000 SHz

CF Step
5.00000000 tMHz
Auto JET

Vi1 S2
S3 FC|

A
aff): :
ETun Signal Track
Swp On

Freq Offset
0.00000000 Hz

Center 4.979 50 GHz Span 60 MHz
#Res BW 300 kHz #WBW 30 kHz Sweep 16.6 ms (1001 p1s)
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REPORT NO: 09U12981-1B DATE: February 3, 2010
FCC ID: TTM-104P94N IC: 6254A-104P94N

7.2.7. CONDUCTED SPURIOUS

§ 90.210 (m) Emission Mask M. For high power transmitters (greater that 20 dBm) operating in
the 4940-4990 MHz frequency band, the power spectral density of the emissions must be
attenuated below the output power of the transmitter as follows:

(6) On any frequency removed from the assigned frequency between above 150% of the
authorized bandwidth: 50 dB or 55 + 10 log (P) dB, whichever is the lesser attenuation.

(7) The zero dB reference is measured relative to the highest average power of the fundamental
emission measured across the designated channel bandwidth using a resolution bandwidth of at
least one percent of the occupied bandwidth of the fundamental emission and a video
bandwidth of 30 kHz. The power spectral density is the power measured within the resolution
bandwidth of the measurement device divided by the resolution bandwidth of the measurement
device. Emission levels are also based on the use of measurement instrumentation employing a
resolution bandwidth of at least one percent of the occupied bandwidth.

TEST PROCEDURE

The EUT is connected to the spectrum analyzer. 55 + 10 log (P) dB provides the lesser
attenuation therefore the limit is -25 dBm.

RESULTS
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REPORT NO: 09U12981-1B DATE: February 3, 2010
FCC ID: TTM-104P94N IC: 6254A-104P94N

SPURIOUS EMISSIONS

SPURIOUS (Low Channel)
- Agilent 18:10:38 Jan 11, 2010 R T |Freg/Channel

Mkr1 25.01 GHz

B Center Freq
Ref 20 dB #Atten 10 dB 48.30 dB
“Poak [ o= M 20 0150000 GHz

Start Freq
30.0000000 MHz

Stop Freq
400000000 GHz

dBm CF Step
3.99700000 GHz

#PAvyg

Vi s2 Freq Offset

S3 FC z 0.00000000 Hz
AA

oif}: ; .
FTun Signal Track
On Off

Swp

Start 30 MHz Stop 40.00 GHz |
#Res BW 300 kHz #WBW 30 kHz Sweep 3.487 s (1001 pts)
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REPORT NO: 09U12981-1B DATE: February 3, 2010
FCC ID: TTM-104P94N IC: 6254A-104P94N

SPURIOUS (Mid Channel)

- Agilent 16:15:30 Jan 11,2010 R T |Freg/Channel

Mkr1 24.93 GHz Center E

# . enter Freq
Eef ?0 dBm #htten 10 B 49.02 dBm 50 0150000 GHz
#Peak
Log
10 Start Freq
dB/ 30.0000000 hHz
Offst

20.5
dB Stop Freq

40.0000000 GHz

Dl

25.0
dBm CF Step

} 395700000 GHz
#PAvg Auto Mar]

V1 s2 Freq Offset
S3 FC 0.00000000 Hz
AA

offf: e :
ETun Signal Track
Swp on O

Start 30 MHz Stop 40.00 GHz | ‘
#Res BW 300 kHz #VBW 30 kHz Sweep 3.487 s (1001 pts)
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REPORT NO: 09U12981-1B
FCC ID: TTM-104P94N

DATE: February 3, 2010

IC: 6254A-104P94N

SPURIOUS (High Channel)

4 Agilent 16:17:03 Jan 11, 2010

R T

Freq/Channel

Ref 20 dBm #Atten 10 (B

Mkr1 2497 GHz
48.67 dBm

#Peak

Center Freq

20.0150000 GHz

Start Freqg
300000000 MHz

Stop Freg
40.0000000 SHz

dBm

#PAvg

CF Step
3.99700000 GHz
Auto

UL

V1 S2
S3 FC

AA

off}:
FTun

Swp

Start 30 MHz
#Res BW 300 kHz

ZVBW 30 kHz

Stop 40.00 GHz |
Sweep 3.487 s (1001 pts)

Freq Offset
0.00000000 Hz

Signal Track
On
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REPORT NO: 09U12981-1B DATE: February 3, 2010
FCC ID: TTM-104P94N IC: 6254A-104P94N

7.2.8. RECEIVER SPURIOUS
IC RSS-GEN Clause 6 The following receiver spurious emission limits shall be complied with:

(a) If a radiated measurement is made, all spurious emissions shall comply with the limits of
Table 1.

Table 1 - Spurious Emission Limits for Receivers

Spurious Frequency Field Strength
(MHz) (microvolt/m at 3 metres)
30-88 (00
88-216 150
216-960) 200
Above 960 500

(b) If a conducted measurement is made, no spurious output signals appearing at the antenna
terminals shall exceed 2 nanowatts per any 4 kHz spurious frequency in the band 30-1000 MHz,
or 5 nanowatts above 1 GHz.

TEST PROCEDURE

The EUT is connected to the spectrum analyzer. Below 1 GHz, 2 nW / 4 kHz is equivalent to -57
dBm / 4 kHz. Above 1 GHz, 5 nW / 4 kHz is equivalent to -53 dBm / 4 kHz. Measurements are
made from 30 MHz to 18 GHz.

RESULTS
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REPORT NO: 09U12981-1B DATE: February 3, 2010
FCC ID: TTM-104P94N IC: 6254A-104P94N

RECEIVER SPURIOUS

RECEIVER SPURIOUS 30 to 1000 MHz
e Agilent R T |FregiChannal

Mkrd 959.6 MHz

B Center Freq
Ref -10 dB #Atten 0 dB 37.68 dB
“poak[ o M 515 000000 MHz

Start Freq
30.0000000 MHz

Stop Freq
100000000 GHz

(IB;II ¢ CF Step
07 0000000 MHz

LgAv = | | | Auto Man
Start 30.0 MHz Stop 1.000 0 GHz

#Res BW 4.3 kHz VBW 4.3 kHz Sweep 63.25 s (601 pts)

b arker Trace X Pz Amplitude
1 1) 2350.8 MHz -90.73 dBm

Freq Offset
000000000 Hz

2 4 )] 7202 MHz -26.25 dBm
2 4 )] 240.0 MHz -24.72 dBm
4 4 )] 050.6 MHz -27.68 dBm

Signal Track
Cn off
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REPORT NO: 09U12981-1B
FCC ID: TTM-104P94N

DATE: February 3, 2010

IC: 6254A-104P94N

RECEIVER SPURIOUS 1 to 18 GHz
e Agilent

R T

larker

Ref -10 dBm

#htten 0 B

Mkrd 13.892 GHz
£5.89 dBm

Select Marker

#Peak

2 3 4

(Marker | | |
113.892000000 GHz
-85.89 dBm

Log
10
dB/
Offst
10.5
dB
u]
53.0
dBm

LgAv !

Marker Trace
Auto 1 20 32

Readout ||
Frequency

tarker Table
On Off

‘ Marker All Off
Wlore
20f2

Start 1.000 GHz
#Res BW 4.3 kHz
Marker

Stop 18.000 GHz
Sweep 1.109 ks (601 pts)

Amplitude
-62.45 dBm
-32.65 dBm
7973 dBm
-35.89 dBm

VBW 4.3 kHz
X s

1.000 GHz

4967 GHz

0.925 GHz

13.882 GHz

Trace
1 (N

2 n
2 (N
4 [8)]

Note: the transmitter and receiver operate simultaneously; the emission over the limit is the
fundamental of the transmitter.
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REPORT NO: 09U12981-1B DATE: February 3, 2010
FCC ID: TTM-104P94N IC: 6254A-104P94N

7.3. FREQUENCY STABILITY

LIMIT

Regarding Equipment Authorization, for reporting purposes.
§90.213 Frequency stability.

(a) Unless noted elsewhere, transmitters used in the services governed by this part must have a
minimum frequency stability as specified in the following table.

Above 2450

'""Except for DSRCS equipment in the 5850 —5925 MHz band, frequency stability is to be
specified in the station authorization.

TEST PROCEDURE

ANSI / TIA / EIA 603 Clause 2.3.1 and 2.3.2

RESULTS

Power Supply Temperature Frequency Deviation
(Vac) (°C) (MHz) (pPm)
115.00 65 4965.494210 -0.659
115.00 60 4965.495380 -0.423
115.00 50 4965.497290 -0.038
115.00 40 4965.498070 0.119
115.00 30 4965.497960 0.097
115.00 20 4965.497480 REF
115.00 10 4965.496390 -0.220
115.00 0 4965.495240 -0.451
115.00 -10 4965.494280 -0.644
115.00 -20 4965.491830 -1.138
115.00 -30 4965.491560 -1.192
115.00 -40 4965.493310 -0.840
97.15 20 4965.498040 0.113
132.25 20 4965.498040 0.113
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REPORT NO: 09U12981-1B
FCC ID: TTM-104P94N

DATE: February 3, 2010
IC: 6254A-104P94N

7.4. RADIATED EMISSIONS

LIMITS

55 + 10 log (P) dB provides the lesser attenuation therefore the limit is -25 dBm ERP/EIRP.

TEST PROCEDURE

ANSI / TIA / EIA 603 Clause 3.2.12

WORST-CASE RADIATED EMISSIONS 30 TO 1000 MHz

Company: Exalt
Project #: 09112981

Date:

1413010

Test Engil Monica Harrison
Configura POE in isolation box
20MHz WPSK TX

Mode:

Chamber

3m Chamber -

Compliance Certification Services

30 - 1000MHz Substitution Measurement

Pre-amplifer

| T15 8447D

4

f
MHz

SA reading
(dBm)

Ant. Pol.
(HN)

Distance

Path Loss
(dB)

Preamp
(dB)

Filter
(dB)

4950.50

36,10

£1.4

56.8

284

47.81

A7.3

412

74

35980

340

253

278

36.09

56.0

499

284

47.80

-36.6

<< <iTiTiT

38.0

284

359.80

345

240

218

....4965.50

3617

£0.7

56.8

284

)

478

1.2

284

359.80

340

253

278

36.10

545

499

284

47.82

313

<< < I TT

38.0

284

L...329:80

347

24.0

278

" 497950

35.80

573

50.2

284

47.80

375

8.0

284

359.80

346

24.0

278

36.13

£3.1

56.7

284

49.40

48.0

TiTTie <<

3.6

284

"'359.80

Rev. 03.03.09

WORST-CASE RADIATED EMISSIONS 1 TO 40 GHz

No emissions measured within 20 dB of the limit.
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REPORT NO: 09U12981-1B DATE: February 3, 2010
FCC ID: TTM-104P94N IC: 6254A-104P94N

8. EXCERPT OF PRELIMINARY TEST RESULTS

CONDUCTED OUTPUT POWER AS A FUNCTION OF BANDWIDTH AND MODULATION

The maximum conducted output power is measured as a conducted emission over an interval of
continuous transmission using instrumentation calibrated in terms of an RMS-equivalent
voltage.

Nominal Mode Output
Bandwidth Power
(MHz2) (dBm)
10.0 QPSK 24.061
10.0 16QAM 23.428
10.0 64QAM 23.141
20.0 QPSK 24114
20.0 16QAM 23.495
20.0 64QAM 23.165
Page 69 of 76
COMPLIANCE CERTIFICATION SERVICES FORM NO: CCSUP4701C

47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of CCS.



REPORT NO: 09U12981-1B DATE: February 3, 2010
FCC ID: TTM-104P94N IC: 6254A-104P94N

9. MAXIMUM PERMISSIBLE EXPOSURE

FCC RULES

§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 FERMISSIELE EXPOSURE (MPE)

Electric fisld Magnetic fiskd . f :
Frequency range Power density Avaraging time
iMHz) strength strngth ity fam iminutzs)
(A} Limits for OccupationaliZontrolled Exposures
G614 1.63 *(100) 4]
18427 4. 897 *(9007F2) 3]
61.4 0163 1.0 3]
frao0 3]
5 i
{B} Limits for General Population/Uncontrolled Exposure

D134 G614 1.63 *(100) a0
TH-BD 8247 2.19F 180/ a0

TABLE 1—LIMITS FOR MAXIMUM FERMISSIELE EXPOSURE (MPE)—Continued

. Electric fisld Magnetic fisld o . . :
Frequency rangs Power dansity Avaraging time
{MHz) strength strength i ema) iminutzs)
B0=200 e 275 0.o73 0.2 a0
11500 20
1.0 20

f = frequency in MHz

* = Plane-wave equivalent power density

NoTE 1 7O TABLE 1: Cccupational/controlled limits apply in situations in which persons are exposed as a consequence of their
amployment provided those persons are fulli,' awars of the potential for exposure and can exercise conirol over their sxposurs.
Limits for occu pationalcontrolled exposure also apply in situations when an individual is transient through a location where ocou-
pationalicontrolled limits apply provided he or she is made aware of the potential for exposure,

NOTE 2 7o TaBLE 1: General populationfuncontrolled exposures applljg.-' in situations in which the general public may be ex-
posed, orin which persons that are exposed as a conssquence of their employment may not be fully aware of the potential for
gxposure of can nol exercise control over their exposurs.
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IC RULES

IC Safety Code 6, Section 2.2.1 (a) A person other than an RF and microwave exposed worker
shall not be exposed to electromagnetic radiation in a frequency band listed in Column 1 of
Table 5, if the field strength exceeds the value given in Column 2 or 3 of Table 5, when
averaged spatially and over time, or if the power density exceeds the value given in Column 4 of
Table 5, when averaged spatially and over time.

Table 5
Exposure Limits for Persons Not Classed As RF and Microwave Ex-
posed Workers (Including the General Public)

1 2 3 4 5
Frequency Electric Field Magnetic Field Fower Averaging
(MHz) Strength; rms  Strength; rms Density Time
(V/im) (A/m) { Wim? ) {min)
0.003-1 280 2159 6
1-10 280/ f 219 f 6
10-30 28 219/ f 6
20-300 28 0.073 2" 6
3001 500 1.585f%% 0.0042 %5 F1150 6
1 500-15 000 614 0.163 10 B
15 000-150 000 614 0.163 10 616 000 /12
150 000-300 000 0.158f%% 421 x10*f"% 667 x10°F 616 000 /12

* Power density limit 1s applicable at frequencies greater than 100 MHz.

Notes: 1. Frequency, f, isin MHz. 5

2. A power density of 10 W/m™ is equivalent to 1 mW/cm™.

30 A magnetic field strength of | A/m corresponds to 1.257 microtesla (')
or 12,57 milligauss imG ).
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EQUATIONS

Power density is given by:
S =EIRP /(4 * Pi* D*2)
where
S = Power density in W/m#2
EIRP = Equivalent Isotropic Radiated Power in W
D = Separation distance in m

Power density in units of W/m”2 is converted to units of m\Wc/m”2 by dividing by 10.

Distance is given by:

D=SQRT (EIRP /(4 *Pi*S))
where

D = Separation distance in m

EIRP = Equivalent Isotropic Radiated Power in W
S = Power density in W/m”2

In the table below, Power and Gain are entered in units of dBm and dBi respectively and
conversions to linear forms are used for the calculations.

LIMITS

From FCC §1.1310 Table 1 (B), the maximum value of S = 1.0 mW/cm”"2

From IC Safety Code 6, Section 2.2 Table 5 Column 4, S = 10 W/mA2

RESULTS

Separation distance with maximum declared antenna gain:

Band Mode IC FCC Output | Antenna | Separation
Limit Limit Power Gain Distance
(Wim*2) | (mW/cm22) | (dBm) (dBi) (m)
4.9 GHz QPSK 10.00 1.000 2411 26.00 0.90

Page 72 of 76

COMPLIANCE CERTIFICATION SERVICES FORM NO: CCSUP4701C
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of CCS.





