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Section 1 Report summary

Section 1 Report summary

11

Applicant and manufacturer

Redline Communications
302 Town Center Blvd.
Markham, Ontario,
Canada, L3R OE8

1.2

Test specifications

FCC 47 CFR Part 90 Private Land Mobile Radio Services

Subpart Y Regulations governing licensing and use of frequencies in the 4940-4990 MHz band.

13

Statement of compliance

In the configuration tested, the EUT was found compliant.

Testing was completed against all relevant requirements of the test standard. Results obtained indicate that the product under test complies in

full with the requirements tested. The test results relate only to the items tested.

See “Summary of test results” for full details.

14

Exclusions

None

15

Test report revision history

Revision # Details of changes made to test report

TRF Original report issued
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Section 2: Summary of test results
emko

Section 2 Summary of test results

2.1 FCC Part 90 Subpart Y test results

Part Test description Verdict
90.1215 Occupied bandwidth Pass
90.1215 Maximum conducted output power Pass
90.1215 Power spectrum density Pass
90.1215 The ratio of the peak excursion Pass
90.210(m) Spurious emissions at the antenna terminals Pass
90.210(m)(6) Radiated spurious emissions Pass
90.213 Freguency stability Pass
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Section 3: Equipment under test (EUT) details
emko

Section 3 Equipment under test (EUT) details

3.1  Sample information

Receipt date January 17, 2012
Nemko sample ID number 3

3.2 EUT information

Product name Broad-band wireless infrastructure product
Model RDL-3000-RM
Serial number 117PC11510007

3.3 Technical information

Operating band 4940-4990 MHz
5 MHz Channel: 4942.5-4987.5 MHz
Operating frequency 10 MHz Channel: 4945-4985 MHz
20 MHz Channel: 4950-4980 MHz
Modulation type OFDM using 64-QAM, 16-QAM, QPSK and BPSK modulation for sub-carriers
Occupied bandwidth 5 MHz, 10 MHz and 20 MHz
Emission designator W7D
Power requirements 48 Vpc POE via 120 Vac, 60 Hz
Antenna information Redline 4.9-6.1 GHz Dual Polarization/ Dual Slant Subscriber Antenna, 19 dBi, M/N: 30-00328-00

3.4  Product description and theory of operation

The EUT is a 2x2 MIMO point-to-multipoint (PMP) carrier grade broadband wireless infrastructure product, designed to operate in the 4940—
4990 MHz band.

3.5 EUT exercise details

The EUT was in a continuous transmitting mode with random data frames. The modulation, channel bandwidth and channel frequency was
changed using a Web-based interface of the Ethernet port.

3.6 EUT setup diagram

AC mains connection [ -
T —  _———= FL3000-RM
.Laptop
Diagram 3.6-1: Setup diagram
3.7  Support equipment
Description Brand name Model/Part number Serial number
PoE Cincon Electronics Co. TRG60A-POE-L 1127

Report reference ID: 196334-3TRFWL Page 6 of 77




Section 4: Engineering consideration

Section 4 Engineering considerations

4.1  Modifications incorporated in the EUT

There were no modifications performed to the EUT during this assessment.

4.2  Technical judgment

None

4.3  Deviations from laboratory tests procedures

No deviations were made from laboratory procedures.
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Section 5: Test conditions
emko

Section 5 Test conditions

5.1  Atmospheric conditions

Temperature: 15-30 °C
Relative humidity: 20-75 %
Air pressure: 86—106 kPa

When it is impracticable to carry out tests under these conditions, a note to this effect stating the ambient temperature and relative humidity
during the tests shall be recorded and stated.

5.2  Power supply range

The normal test voltage for equipment to be connected to the mains shall be the nominal mains voltage. For the purpose of the present
document, the nominal voltage shall be the declared voltage, or any of the declared voltages +5 %, for which the equipment was designed.
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Section 6: Measurement uncertainty
emko

Section 6 Measurement uncertainty

6.1  Uncertainty of measurement

Nemko Canada Inc. has calculated measurement uncertainty and is documented in EMC/MUC/001 “Uncertainty in EMC measurements.”
Measurement uncertainty was calculated using the methods described in CISPR 16-4 Specification for radio disturbance and immunity
measuring apparatus and methods — Part 4: Uncertainty in EMC measurements; as well as described in UKAS LAB34: The expression of
Uncertainty in EMC Testing. Measurement uncertainty calculations assume a coverage factor of K=2 with 95% certainty.
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Section 7:

Test equipment

Section 7 Test equipment

7.1  Test equipment list

Equipment Manufacturer Model no. Asset no. Cal cycle Next cal.

3 m EMI test chamber TDK SAC-3 FA002047 1 year Mar. 09/12
Flush mount turntable Sunol FM2022 FA002082 — NCR
Controller Sunol SC104V FA002060 — NCR
Antenna mast Sunol TLT2 FA002061 — NCR
Receiver/spectrum analyzer Rohde & Schwarz ESU 26 FA002043 1 year April 27/12
Biconical antenna Sunol BC2 FA002078 1 year Jan. 04/13
Log periodic antenna Sunol LP5 FA002077 1 year Dec. 28/12
Horn antenna #2 EMCO 3115 FA000825 1 year Feb. 04/12
1-18 GHz pre-amplifier JCA JCA118-503 FA002091 1 year Aug. 15/12
Horn antenna 18-26.5 GHz Electro-metrics SH-50/60-1 FA000479 — VOu
18-26 GHz pre-amplifier Narda BBS-1826N612 FA001550 — \Y/elV]
Temperature chamber Thermotron SM-16C FA001030 1 year NCR

Horn antenna #1 EMCO 3115 FA000649 1 year Mar. 08/12
26 — 40.0 GHz Amplifier NARDA DBL-2640N610 FA001556 — VOuU
Receiver/spectrum analyzer Rohde & Schwarz ESU 40 FA002071 1 year Feb. 09/13

Note: NCR - no calibration required, VOU - verify on use
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Section 8 Testing data
Test name Clause 90.1215 Occupied bandwidth
Specification FCC Part 90, Subpart Y

Section 8 Testing data

8.1 Clause 90.1215 Occupied bandwidth

8.1.1 Definitions and limits

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.

8.1.2 Test summary

Test date January 30, 2012
Temperature 23°C

Test engineer  Andrey Adelberg
Air pressure 1002 mbar

8.1.3 Observations/special notes

Verdict Pass
Relative humidity 31%

Spectrum analyzer settings:
For 5 MHz and 10 MHz channels: Peak detector with RBW/VBW of 100 kHz/300 kHz
For 20 MHz channel: Peak detector with RBW/VBW of 200 kHz/500 kHz

Report reference ID: 196334-3TRFWL
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Section 8 Testing data
Test name Clause 90.1215 Occupied bandwidth
Specification FCC Part 90, Subpart Y Nemko

8.1.4 Test data

Table 8.1-1: 26 dB bandwidth of 5 MHz channel measurements

Modulation Frequency (MHz) 26 dB bandwidth (MHz)

4942.5 4.78

BPSK 4965.0 4.74
4987.5 4.77

4942.5 4.70

QPSK 4965.0 4.68
4987.5 4.83

4942.5 4.79

16-QAM 4965.0 4.74
4987.5 4.79

4942.5 4.77

64-QAM 4965.0 4.79
4987.5 4.77

Table 8.1-2; 26 dB bandwidth of 10 MHz channel measurements

Modulation Frequency (MHz) 26 dB bandwidth (MHz)

4945.0 9.36

BPSK 4965.0 9.24
4985.0 9.26

4945.0 9.36

QPSK 4965.0 9.38
4985.0 9.38

4945.0 9.34

16-QAM 4965.0 9.32
4985.0 9.34

4945.0 9.22

64-QAM 4965.0 9.30
4985.0 9.34

Table 8.1-3: 26 dB bandwidth of 20 MHz channel measurements

Modulation Frequency (MHz) 26 dB bandwidth (MHz)

4950.0 18.05

BPSK 4965.0 18.25
4980.0 18.35

4950.0 18.05

QPSK 4965.0 18.35
4980.0 18.25

4950.0 18.05

16-QAM 4965.0 18.25
4980.0 18.50

4950.0 18.05

64-QAM 4965.0 18.40
4980.0 18.20
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Section 8
Test name
Specification

Testing data

8.2

Clause 90.1215 Maximum conducted output power
FCC Part 90, Subpart Y

Clause 90.1215 Maximum conducted output power

8.2.1 Definitions and limits

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:

Table 8.2-1: RF output power limits

Channel Bandwidth (MHz) Low-power peak transmitter power (dBm) High-power peak transmitter power (dBm)
1 20
5 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 temporary-fixed 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.

8.2.2 Test summary
Test date January 30, 2012 Test engineer  Andrey Adelberg Verdict Pass
Temperature 23 °C Air pressure 1002 mbar Relative humidity 31%
8.2.3 Observations/special notes
Spectrum analyzer settings:
For 5 MHz channel: RMS detector with RBW/VBW of 5 MHz/10 MHz
For 10 MHz channel: RMS detector with RBW/VBW of 10 MHz/10 MHz
For 20 MHz channel: RMS detector with RBW/VBW of 20 MHz/30 MHz
MIMO test was performed as per KDB 662911 D01 Multiple Transmitter Output vO1r01 guidance.
The power at each antenna port was measured individually and the aggregate power was summed up mathematically.
8.2.4 Test data
Table 8.2-2: RF power and EIRP measurement of 5 MHz channel
Combined
" Frequency (TS 4 (AREAITE Z output Omp'ﬁlt " Margin Antenna EIRP EIRP limit Margin
Modulation (MH?2) Power Power power power limit (dB) gain (dBi) (dBm) (dBm) (dB)
(dBm) (dBm) (dBm) (dBm)
49425 19.07 18.34 21.73 27.00 5.27 19.00 40.73 53.00 12.27
BPSK 4965.0 18.91 19.00 21.97 27.00 5.03 19.00 40.97 53.00 12.03
4987.5 19.41 19.65 22.54 27.00 4.46 19.00 41.54 53.00 11.46
4942.5 18.60 18.29 21.46 27.00 5.54 19.00 40.46 53.00 12.54
QPSK 4965.0 18.65 20.12 22.46 27.00 4.54 19.00 41.46 53.00 11.54
4987.5 18.33 19.31 21.86 27.00 5.14 19.00 40.86 53.00 12.14
4942.5 18.52 18.25 21.40 27.00 5.60 19.00 40.40 53.00 12.60
16-QAM 4965.0 18.57 18.86 21.73 27.00 5.27 19.00 40.73 53.00 12.27
4987.5 19.14 18.40 21.80 27.00 5.20 19.00 40.80 53.00 12.20
4942.5 18.76 19.44 22.12 27.00 4.88 19.00 41.12 53.00 11.88
64-QAM 4965.0 18.79 18.77 21.79 27.00 5.21 19.00 40.79 53.00 12.21
4987.5 19.53 19.25 22.40 27.00 4.60 19.00 41.40 53.00 11.60
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Section 8 Testing data
Test name Clause 90.1215 Maximum conducted output power
Specification FCC Part 90, Subpart Y Nemko

8.2.4 Test data, continued

Table 8.2-3: RF power and EIRP measurement of 10 MHz channel

Combined

Modulation Frequency Arggcvr:: £ Arggnwr;a: z output pocv)vlgrplliﬁit Margin Ar_\tenna_l EIRP EIRP limit Margin

(MHz) (dBm) (dBm) z;)gvni; (dBm) (dB) gain (dBi) (dBm) (dBm) (dB)

4945.0 18.55 19.26 21.93 30.00 8.07 19.00 40.93 56.00 15.07

BPSK 4965.0 18.45 18.67 21.57 30.00 8.43 19.00 40.57 56.00 15.43
4985.0 18.91 19.03 21.98 30.00 8.02 19.00 40.98 56.00 15.02

4945.0 18.16 19.22 21.73 30.00 8.27 19.00 40.73 56.00 15.27

QPSK 4965.0 18.07 19.78 22.02 30.00 7.98 19.00 41.02 56.00 14.98
4985.0 18.82 18.92 21.88 30.00 8.12 19.00 40.88 56.00 15.12

4945.0 18.10 19.22 21.71 30.00 8.29 19.00 40.71 56.00 15.29

16-QAM 4965.0 18.12 18.63 21.39 30.00 8.61 19.00 40.39 56.00 15.61
4985.0 18.60 18.99 21.81 30.00 8.19 19.00 40.81 56.00 15.19

4945.0 18.54 19.22 21.90 30.00 8.10 19.00 40.90 56.00 15.10

64-QAM 4965.0 18.56 18.56 21.57 30.00 8.43 19.00 40.57 56.00 15.43
4985.0 19.17 18.89 22.04 30.00 7.96 19.00 41.04 56.00 14.96

Table 8.2-4: RF power and EIRP measurement of 20 MHz channel
Combined

Modulation Frequency A':Dti\l:vr: 1 Ar::tinwr;e: 2 output po(\?vl:etrpltilrtnit Margin Ar_]tenng EIRP EIRP limit Margin

(MHz) (dBm) (dBm) z;)gv;; (dBm) (dB) gain (dBi) (dBm) (dBm) (dB)

4950.0 20.08 20.95 23.55 33.00 9.45 19.00 42.55 59.00 16.45

BPSK 4965.0 19.73 20.04 22.90 33.00 10.10 19.00 41.90 59.00 17.10
4980.0 20.11 20.23 23.18 33.00 9.82 19.00 42.18 59.00 16.82

4950.0 20.45 20.71 23.59 33.00 9.41 19.00 42.59 59.00 16.41

QPSK 4965.0 19.88 19.95 22.93 33.00 10.07 19.00 41.93 59.00 17.07
4980.0 20.23 20.13 23.19 33.00 9.81 19.00 42.19 59.00 16.81

4950.0 20.35 20.61 23.49 33.00 9.51 19.00 42.49 59.00 16.51

16-QAM 4965.0 19.74 19.86 22.81 33.00 10.19 19.00 41.81 59.00 17.19
4980.0 21.19 20.10 23.69 33.00 9.31 19.00 42.69 59.00 16.31

4950.0 19.98 20.84 23.44 33.00 9.56 19.00 42.44 59.00 16.56

64-QAM 4965.0 19.59 19.97 22.79 33.00 10.21 19.00 41.79 59.00 17.21
4980.0 19.97 20.17 23.08 33.00 9.92 19.00 42.08 59.00 16.92
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Section 8 Testing data _
G, B s
8.24 Test data, continued

VBW 10 mHz
Ref 40 dBm *Att 20 dB SWr 20 ms Ref 40 dBm *Att 20 dB SWT 20 ms

40 offfet 22]3 am 0 offfet 22]3 am

il
il

= |
Date: 1.FEB.2012 17:14:40 Date: 1.FEB.2012 17:16:23
Plot 8.2-1: Sample plot of power measurement for 5 MHz channel Plot 8.2-2: Sample plot of power measurement for 10 MHz channel

A

r 4.965 GHz 5 MHz/ Span 50 MHz

Date: 1.FEB.2012 17:17:26

Plot 8.2-3: Sample plot of power measurement for 20 MHz channel
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Section 8 Testing data

Test name Clause 90.1215 Power spectral density
Specification FCC Part 90, Subpart Y Nemko

8.3 Clause 90.1215 Power spectral density

8.3.1 Definitions and limits

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 temporary-fixed 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.

8.3.2  Testsummary

Test date January 31, 2012 Test engineer  Andrey Adelberg Verdict Pass
Temperature 23 °C Air pressure 1002 mbar Relative humidity 31 %

8.3.3 Observations/special notes

Spectrum analyzer settings:
RMS detector with RBW/VBW of 1 MHz/10 MHz
MIMO test was performed as per KDB 662911 D01 Multiple Transmitter Output vO1r01 guidance.

8.3.4 Test data

Table 8.3-1: PSD and EIRP PSD measurement of 5 MHz channel

Modulation | Freauency A”‘F‘,’gga i A”‘:gga z Cog‘gg‘ed PSDlimit | Margin | Antenna | EIRPPSD | EIRPPSDlimit | Margin
(MHz) (dBM/MHz) (dBm/MHz) (dBm/MHz) (dBm/MHz) (dB) gain (dBi) (dBm/MHz) (dBm/MHz) (dB)
49425 13.78 13.46 16.63 21.00 437 19.00 35.63 47.00 1137
BPSK 4965.0 14.92 15.26 18.10 21.00 2.90 19.00 37.10 47.00 9.90
4987.5 14.37 14.50 17.45 21.00 3.55 19.00 36.45 47.00 10.55
4942.5 13.96 13.43 16.71 21.00 4.29 19.00 35.71 47.00 11.29
QPSK 4965.0 14.03 15.31 17.73 21.00 3.27 19.00 36.73 47.00 10.27
4987.5 13.66 14.50 17.11 21.00 3.89 19.00 36.11 47.00 10.89
49425 13.89 13.36 16.64 21.00 4.36 19.00 35.64 47.00 11.36
16-QAM 4965.0 15.02 15.16 18.10 21.00 2.90 19.00 37.10 47.00 9.90
4987.5 14.50 13.37 16.98 21.00 2.02 19.00 35.98 47.00 11.02
49425 13.84 14.51 17.20 21.00 3.80 19.00 36.20 47.00 10.80
64-QAM 4965.0 13.91 14.01 16.97 21.00 4.03 19.00 35.97 47.00 11.03
4987.5 14.73 14.34 17.55 21.00 3.45 19.00 36.55 47.00 10.45
Table 8.3-2: PSD and EIRP PSD measurement of 10 MHz channel
. Seamrgy | SR AnEie 2 Gl PSDlimit | Margin | Antenna | EIRPPSD | EIRPPSD limit | Margin
MESIIREEm || g Pl D PEID @Bm/MHZ) | (dB) | gain (dBi) | (dBm/MHZ) | (dBm/MHZ) (dB)
(dBm/MHz) (dBm/MHz) (dBm/MHz)
4945.0 11.00 11.79 14.42 21.00 6.58 19.00 33.42 47.00 13.58
BPSK 4965.0 11.02 1131 14.18 21.00 6.82 19.00 33.18 47.00 13.82
4985.0 1155 1151 14.54 21.00 6.46 19.00 33.54 47.00 13.46
4945.0 11.20 11.67 14.45 21.00 6.55 19.00 33.45 47.00 13.55
QPSK 4965.0 11.30 12.33 14.86 21.00 6.14 19.00 33.86 47.00 13.14
4985.0 11.82 11.49 14.67 21.00 6.33 19.00 33.67 47.00 13.33
4945.0 11.08 11.78 14.45 21.00 6.55 19.00 33.45 47.00 13.55
16-QAM 4965.0 11.09 11.29 14.20 21.00 6.80 19.00 33.20 47.00 13.80
4985.0 1161 11.69 14.66 21.00 6.34 19.00 33.66 47.00 13.34
4945.0 1L.15 1172 14.45 21.00 6.55 19.00 33.45 47.00 13.55
64-QAM 4965.0 11.31 11.19 14.26 21.00 6.74 19.00 33.26 47.00 13.74
4985.0 11.82 11.39 14.62 21.00 6.38 19.00 33.62 47.00 13.38
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Section 8 Testing data
Test name Clause 90.1215 Power spectral density
Specification FCC Part 90, Subpart Y Nemko

8.3.4 Test data, continued

Table 8.3-3: PSD and EIRP PSD measurement of 20 MHz channel

Modulation Frequency Antsgga e Antpegga 2 Cosgg\ed PSD limit Margin Ar]tenna} EIRP PSD EIRP PSD limit Margin
(MHz) (dBm/MHZ) (dBm/MHZ) (dBm/MHZ) (dBm/MHz) (dB) gain (dBi) (dBm/MHz) (dBm/MHz) (dB)

4950.0 8.61 8.70 11.67 21.00 9.33 19.00 30.67 47.00 16.33

BPSK 4965.0 8.19 8.16 11.19 21.00 9.81 19.00 30.19 47.00 16.81
4980.0 8.36 8.11 11.25 21.00 9.75 19.00 30.25 47.00 16.75

4950.0 8.34 8.89 11.63 21.00 9.37 19.00 30.63 47.00 16.37

QPSK 4965.0 8.27 8.12 11.21 21.00 9.79 19.00 30.21 47.00 16.79
4980.0 8.29 8.19 11.25 21.00 9.75 19.00 30.25 47.00 16.75

4950.0 8.61 8.78 11.71 21.00 9.29 19.00 30.71 47.00 16.29

16-QAM 4965.0 8.17 8.14 11.17 21.00 9.83 19.00 30.17 47.00 16.83
4980.0 9.42 8.15 11.84 21.00 9.16 19.00 30.84 47.00 16.16

4950.0 8.23 7.59 10.93 21.00 10.07 19.00 29.93 47.00 17.07

64-QAM 4965.0 8.00 7.01 10.54 21.00 10.46 19.00 29.54 47.00 17.46
4980.0 8.30 7.15 10.77 21.00 10.23 19.00 29.77 47.00 17.23

® +REW 1 MHz ® +RBW 1 Mz
veH 10 iz vBW 10 muz

Ref 40 dBm ~Att 20 aB SWT 20 ms Ref 40 dBm ~Att 20 aB SWT 20 ms

40 orffer =22]3 am 40 offfer 22]3 am

L | A ] L |~ ]
2 = 2 =
™ T

Center 4.965 GHz 1 MHzZ/ span 10 MHz Center 4.965 GHz 2 mHz/ Span 20 MHz

Date: 1.FEB.2012 17:12:41 Date: 1.FEB.2012 17:11:51

Plot 8.3-1: Sample plot of PSD measurement for 5 MHz channel Plot 8.3-2: Sample plot of PSD measurement for 10 MHz channel

® “RBW 1 MHz
vBW 10 wHz

Ref 40 dBm ~aAtt 20 dB SWT 20 ms

40 offfet 22]3 am

4

Center 4.95 GHz 4 MHz/ Span 40 MHz

Date: 1.FEB.2012 17:08:11

Plot 8.3-3: Sample plot of PSD measurement for 20 MHz channel
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Section 8 Testing data
Test name Clause 90.1215 The ratio of the peak excursion
Specification FCC Part 90, Subpart Y

8.4  Clause 90.1215 The ratio of the peak excursion

8.4.1 Definitions and limits

(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.

8.42  Testsummary

Test date December 20, 2011 Test engineer  Andrey Adelberg Verdict Pass
Temperature 21°C Air pressure 1003 mbar Relative humidity 40 %
8.4.3 Observations/special notes
Spectrum analyzer settings:
Peak (trace 1) and RMS (trace 2) detectors with RBW/VBW of 1 MHz/10 MHz
8.4.4 Test data
Table 8.4-1: Peak excursion measurement of 5 MHz channel
Modulation Frequency (MHz) Excursion (dB) Limit (dB) Margin (dB)
4942.5 6.66 13.00 6.34
BPSK 4965.0 6.95 13.00 6.05
4987.5 7.99 13.00 5.01
4942.5 7.65 13.00 5.35
QPSK 4965.0 6.80 13.00 6.20
4987.5 7.32 13.00 5.68
4942.5 7.50 13.00 5.50
16-QAM 4965.0 7.08 13.00 5.92
4987.5 7.76 13.00 5.24
4942.5 7.30 13.00 5.70
64-QAM 4965.0 6.77 13.00 6.23
4987.5 7.61 13.00 5.39
Table 8.4-2: Peak excursion measurement of 10 MHz channel
Modulation Frequency (MHz) Excursion (dB) Limit (dB) Margin (dB)
4945.0 6.62 13.00 6.38
BPSK 4965.0 6.89 13.00 6.11
4985.0 7.70 13.00 5.30
4945.0 6.50 13.00 6.50
QPSK 4965.0 6.59 13.00 6.41
4985.0 7.08 13.00 5.92
4945.0 6.74 13.00 6.26
16-QAM 4965.0 6.82 13.00 6.18
4985.0 6.73 13.00 6.27
4945.0 6.65 13.00 6.35
64-QAM 4965.0 6.76 13.00 6.24
4985.0 6.68 13.00 6.32

Report reference ID: 196334-3TRFWL

Page 18 of 77




Section 8 Testing data
Test name Clause 90.1215 The ratio of the peak excursion
Specification FCC Part 90, Subpart Y Nemko

8.4.4 Test data, continued

Table 8.4-3: Peak excursion measurement of 20 MHz channel

Modulation Frequency (MHz) Excursion (dB) Limit (dB) Margin (dB)

4950.0 6.40 13.00 6.60

BPSK 4965.0 6.18 13.00 6.82
4980.0 6.56 13.00 6.44

4950.0 6.52 13.00 6.48

QPSK 4965.0 6.21 13.00 6.79
4980.0 6.64 13.00 6.36

4950.0 6.34 13.00 6.66

16-QAM 4965.0 6.26 13.00 6.74
4980.0 6.55 13.00 6.45

4950.0 6.39 13.00 6.61

64-QAM 4965.0 6.19 13.00 6.81
4980.0 6.51 13.00 6.49

® “REW 1 MHz @
veW 10 muz

Ref 40 dBm ~Att 20 aB SWT 20 ms Ref 40 dBm ~Att 20 dB SWT 20 ms

N
\
w

40 orffe 40 offfet 22]3 am

1 K
viEw

N . =
AN

P

Center 4.965 GHz 1 MHzZ/ span 10 MHz Center 4.965 GHz 2 MHz/ Span 20 MHz

Plot 8.4-1: Sample plot for peak excursion for 5 MHz channel Plot 8.4-2: Sample plot for peak excursion for 10 MHz channel

® “REW 1 MHz
VEW 10 Miz

Ref 40 dBm *Att 20 dB SWT 20 ms

A

R

/ \
v all ‘““*@

Center 4.965 GHz 5 MHZ/ Span 50 MHz

Date: 30.JAN.2012 22:37:46

Plot 8.4-3: Sample plot for peak excursion for 20 MHz channel
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Section 8 Testing data
Test name Clause 90.210(m) Spurious emissions on the antenna terminals
Specification FCC Part 90, Subpart Y Nemko

8.5 Clause 90.210(m) Spurious emissions on the antenna terminals

8.5.1 Definitions and limits

m) Emission Mask M. For high power transmitters (greater than 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..

8.5.2 Test summary

Test date January 19, 2012 Test engineer  Andrey Adelberg Verdict Pass
Temperature 21°C Air pressure 1003 mbar Relative humidity 40 %

8.5.3 Observations/special notes

The Spectrum was searched from 30 MHz to the 40 GHz.
Spectrum analyzer settings for emission mask:
RMS detector with RBW/VBW of 100 kHz/30 kHz for 5 and 10 MHz channels; and 200 kHz/30 kHz for 20 MHz channel
Spectrum analyzer settings for spurious emissions outside the pass band:
Peak detector with RBW/VBW of 100 kHz/30 kHz for 5 and 10 MHz channels; and 200 kHz/30 kHz for 20 MHz channel
F1 and F2 on the following plots are frequencies indicating 150 % of the authorized bandwidth. From F1 and below and from F2 and above the

—25 dBm limit line applies.
® ARBW 100 kHz

Ref 30 dBm *Att 20 dB SWT 105 ms

30 Offse 2213 am

=

fA

VL

Lt

Center 4.9425 GHz 2 MHz/ Span 20 MHz

Date: 30.JAN.2012 16:21:02

Plot 8.5-1: Emission mask application example

Note: all emissions shall lie below green line.
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Section 8 Testing data
Test name Clause 90.210(m) Spurious emissions on the antenna terminals
Specification FCC Part 90, Subpart Y Nemko

8.5.4 Test data

%

Ref 30 dBm

*RBW 100 kHz

+VEW 30 kiz

20 aB SWT 105 ms

Ref 30 dBm

*REBW 100 xHz
“VEW 30 kHz
20 aB SWT 105 ms

30 offfe

N

30 ofrfe

T
 —
—

 —
T

&

£
7
g ¥

kX
P
7

Center 4.9425 GHz 2 MHz/ Span 20 MHz Center 4.9425 GHz 2 mHZ/ Span 20 MHz

Date: 30.JAN.2012 16:19:24 Date: 30.JAN.2012 16:21:02

Plot 8.5-3: Emission mask for 5 MHz channel, antenna port 1, low
frequency, QPSK

Plot 8.5-2: Emission mask for 5 MHz channel, antenna port 1, low
frequency, BPSK

® 100 wiiz

Ref 30 dBm

®

Ref 30 dBm

+att 20 aB *att 20 aB

-] L]
- - e - a
L., IR B |
[ e | [ |

T
 —
—

T
!
=S
I
|
)
.
Tt
e

Center 4.9425 GHz

Date: 30.JAN.2012 16:26:23

Plot 8.5-4: Emission mask for 5 MHz channel, antenna port 1, low

2 MHz/

frequency, 16-QAM

Span 20 MHz

Date: 27.JAN.2012 17:27:40

2 mHz/

Span 20 MHz

Plot 8.5-5: Emission mask for 5 MHz channel, antenna port 1, low

frequency, 64-QAM
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Section 8 Testing data
Test name Clause 90.210(m) Spurious emissions on the antenna terminals
Specification FCC Part 90, Subpart Y Nemko
8.5.4 Test data, continued
[~ [ 2]
1 i GaT 1 i car
[ - 7y l [ YT T 1
Tl [ o [
it | ( X \ L, | ,m } \
/) U /) U
| | | | | |
B 1] il ‘ If |
| Mf[ 1) | mf{ §
| M \wﬁ"'{m; W L. W‘/@M@ \uw [L\M‘%
ot [ et kg
bro i \ o i \

Date: 30.JAN.2012 16:31:20

Plot 8.5-6: Emission mask for 10 MHz channel, antenna port 1, low
frequency, BPSK

®

Ref 30 dBm

+att 20 aB

= | -
. / ] H
, / \
‘ Vi |
1 fi \
,%M‘ W%WJ.-.;
. \

Date: 30.JAN.2012 16:36:10

Plot 8.5-8: Emission mask for 10 MHz channel, antenna port 1, low
frequency, 16-QAM

Date: 30.JAN.2012 16:35:10

Plot 8.5-7: Emission mask for 10 MHz channel, antenna port 1, low
frequency, QPSK

100 xHz

®

Ref 30 dBm ~Att 20 aB

10 offfet 22|3 am

A

‘
3
2
:’g f

T

Center 4.945 GHz 5 MHz/ span 50 MHz

Date: 27.JAN.2012 18:21:14

Plot 8.5-9: Emission mask for 10 MHz channel, antenna port 1, low
frequency, 64-QAM

Note: Below vertical line F1 and above F2 the limit line of =25 dBm
applies
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Section 8 Testing data

Test name Clause 90.210(m) Spurious emissions on the antenna terminals
Specification FCC Part 90, Subpart Y Nemko

8.5.5 Test data, continued

® “RBW 200 kHz ® “RBW 200 kHz
“vew 30 Kz “vew 30 ks

Ref 30 dBm ~Att 20 dB SWT 35 ms Ref 30 dBm ~Att 20 aB SWT 35 ms

30 ofrfe

N
©

4
4

[ L b tetede el
Sl 2 g

b i et
T L ALy

T
 ——

|
T T
—

" x
e i e
= T
L Lo
: :
i
0 70
conter 4.5 oz PR [ — Conter .95 cnz s e [ —
Date: 30.JAN.2012 16:57:56 Date: 30.JAN.2012 16:59:34

Plot 8.5-10: Emission mask for 20 MHz channel, antenna port 1, low Plot 8.5-11: Emission mask for 20 MHz channel, antenna port 1, low
frequency, BPSK frequency, QPSK

® “REW 200 KkHz ® “RBW 200 KRz
vBW 30 Kitz L vBW 30 Kitz

Ref 30 dBm +att 20 aB SWT 35 ms Ref 20 dBm *att 20 aB SWT 45 ms

20 orffet 223 am 20 offfet 22]3 am

iA
HA
_1%

AR P
LA

“
e S —

T
|
S —

|
T
|

!
—:
:

X

= h TR
E E
1 E
70 80
Center 4.95 GHz 7.5 Muz/ Span 75 MHz Center 4.95 GHz 10 MHz/ Span 100 MHz
Date: 30.JAN.2012 17:02:29 Date: 27.JAN.2012 21:21:41

Plot 8.5-12: Emission mask for 20 MHz channel, antenna port 1, low Plot 8.5-13: Emission mask for 20 MHz channel, antenna port 1, low
frequency, 16-QAM frequency, 64-QAM
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Section 8 Testing data

Test name Clause 90.210(m) Spurious emissions on the antenna terminals
Specification FCC Part 90, Subpart Y Nemko

8.5.4 Test data, continued

® “RBW 100 kHz ® “RBW 100 kHz
“vew 30 ks “vEw 30 Kz

Ref 30 dBm ~Att 20 dB SWT 105 ms Ref 30 dBm ~Att 20 aB SWT 105 ms

30 ofrfe

N

30 offfe

4
4

T
1
—

 —

—

]
]

T
==
|

W— R P——
Date: 30.JAN.2012 16:17:15 Date: 30.JAN.2012 16:22:45
Plot 8.5-14: Emission mask for 5 MHz channel, antenna port 2, low Plot 8.5-15: Emission mask for 5 MHz channel, antenna port 2, low
frequency, BPSK frequency, QPSK

% %

L] L]
e car 1 rq GaT
B - B -
e o
| \ | |
B | | 'J l
B | s i ) \
] i 4 o fi \Q
| | | =
I J“"M v""\m% N f ““\«,\{\
1 _Aff Wﬁa@n I %"“Af "\W‘_\
| sreemaest T [apeait o Rt
, | .| \
Date: 30.JAN.2012 16:24:38 Date: 27.JAN.2012 17:57:58
Plot 8.5-16: Emission mask for 5 MHz channel, antenna port 2, low Plot 8.5-17: Emission mask for 5 MHz channel, antenna port 2, low
frequency, 16-QAM frequency, 64-QAM
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*REBW 100 xHz
“VEW 30 kHz

Section 8 Testing data
Test name Clause 90.210(m) Spurious emissions on the antenna terminals
Specification FCC Part 90, Subpart Y
8.5.4 Test data, continued
[~
g s I
!( \\
i | s
I |
I i 1
| /i A}
e K
L., Lt i
i WM [Moaggse, | |
bro

Date: 30.JAN.2012 16:32:30

Plot 8.5-18: Emission mask for 10 MHz channel, antenna port 2, low

®

Ref 30 dBm

+att 20 aB

frequency, BPSK

ho orffet 22]3 am

A

i | |
| 7 \
1 £ %
fé g
o Tl
i Y
L |

Date: 30.JAN.2012 16:37:10

Plot 8.5-20: Emission mask for 10 MHz channel, antenna port 2, low

frequency, 16-QAM

T B [ 2]
e et
i I 1
| / U
‘ I |
i il 8
| /mm N
fw/ﬁ ol

Date: 30.JAN.2012 16:33:55

Plot 8.5-19:
@

Ref 30 dBm

*att 20 aB

Emission mask for 10 MHz channel, antenna port 2, low

frequency, QPSK

100 xHz

10 offfet 22|3 am

A

—

S ——
|

—H

Date: 27.JAN.2012 18:07:04

an 50 MHz

Plot 8.5-21: Emission mask for 10 MHz channel, antenna port 2, low

frequency, 64-QAM

Note: Below vertical line F1 and above F2 the limit line of =25 dBm

applies
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Section 8 Testing data
Test name Clause 90.210(m) Spurious emissions on the antenna terminals
Specification FCC Part 90, Subpart Y Nemko

8.5.5 Test data, continued

® “RBW 200 kHz ® “RBW 200 kHz
“vew 30 Kz “vew 30 ks

Ref 30 dBm ~Att 20 dB SWT 35 ms Ref 30 dBm ~Att 20 aB SWT 35 ms

N
©

30 ofrfe

4
4

[ L b tetede el
Sl 2 g

[T i A et |
T L )

T
——

|
T T
—

" x
e i e
= T
L Lo
: :
i
0 70
conter 4.5 oz PR [ — Conter .95 cnz s e [ —
Date: 30.JAN.2012 16:57:56 Date: 30.JAN.2012 16:59:34

Plot 8.5-22: Emission mask for 20 MHz channel, antenna port 2, low Plot 8.5-23: Emission mask for 20 MHz channel, antenna port 2, low
frequency, BPSK frequency, QPSK

® “REW 200 KkHz ® “RBW 200 KRz
vBW 30 Kitz L vBW 30 Kitz

et 20 amm chet 20 an ner 2o amm chet 20 swr a5 me
15 | [

iA
HA

AR P
LA

‘
e S —

|
T

| |

—

5[

.

i
J 74

. = e |
: :
] :
70 80
Center 4.95 GHz 7.5 Mz/ span 75 Mz Center 4.95 GHz 10 Muz/ Span 100 MHz
Date: 30.JAN.2012 17:02:29 Date: 27.JAN.2012 21:25:54

Plot 8.5-24: Emission mask for 20 MHz channel, antenna port 2, low Plot 8.5-25: Emission mask for 20 MHz channel, antenna port 2, low
frequency, 16-QAM frequency, 64-QAM
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Section 8 Testing data
Test name Clause 90.210(m) Spurious emissions on the antenna terminals
Specification FCC Part 90, Subpart Y Nemko
8.5.4 Test data, continued
[~ [ 2]
1 i GaT 1 i car
==~ < il \
r ! r \
| | | t
L. r ‘ - T |
, ! | , | |
B I} I\ e f {
| fﬁ{ \ | ‘Wf \‘V\m
M‘f "u\ M"K N

Date: 30.JAN.2012 16:12:10

Plot 8.5-26: Emission mask for 5 MHz channel, antenna port 1, mid
frequency, BPSK

+att 20 aB

[ A ]
-
1 \
N !( \
, | |
. I i

Center 4.965 GHz 2 MHz/

Date: 30.JAN.2012 16:06:27

Plot 8.5-28: Emission mask for 5 MHz channel, antenna port 1, mid
frequency, 16-QAM

Date: 30.JAN.2012 16:11:09

Plot 8.5-27: Emission mask for 5 MHz channel, antenna port 1, mid
frequency, QPSK

®

Ref 30 dBm

“Att 20 dB

,7‘ o

[ |
| |

r" {\
| |

I ol i I\

| fwf R

N 1 V\“‘mm

i MF{ RN

Date: 27.JAN.2012 17:48:41

Plot 8.5-29: Emission mask for 5 MHz channel, antenna port 1, mid
frequency, 64-QAM
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Section 8 Testing data
Test name Clause 90.210(m) Spurious emissions on the antenna terminals
Specification FCC Part 90, Subpart Y Nemko
8.5.4 Test data, continued
[~ [ 2]
1 i GaT 1 i car
f = e | e ey ey o |
f F« o f e
| 1Tl I I 1l
I I /| I
I ‘ 17 \L I 17 il
| %{i 1) | w‘; 1A
= M | el
8 Mm W%w* N WWJY wh‘;‘, an
b \ To \

Date: 30.JAN.2012 16:44:03

Plot 8.5-30: Emission mask for 10 MHz channel, antenna port 1, mid
frequency, BPSK

®

Ref 30 dBm

+att 20 aB

ho orffet 22]3 am

15
m - GAT
| .

Center 4.965 GHz 3.1 MHz/

Date: 30.JAN.2012 16:39:56

Plot 8.5-32: Emission mask for 10 MHz channel, antenna port 1, mid
frequency, 16-QAM

Date: 30.JAN.2012 16:40:57

Plot 8.5-31: Emission mask for 10 MHz channel, antenna port 1, mid
frequency, QPSK

100 xHz

®

Ref 30 dBm ~Att 20 aB

[
o
B e b [ !
I %
n o uf‘/ 4‘\‘\‘»\\ M 1
o G o
N

Date: 27.JAN.2012 18:19:02

Plot 8.5-33: Emission mask for 10 MHz channel, antenna port 1, mid
frequency, 64-QAM

Note: Below vertical line F1 and above F2 the limit line of =25 dBm
applies
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Section 8 Testing data
Test name Clause 90.210(m) Spurious emissions on the antenna terminals
Specification FCC Part 90, Subpart Y Nemko

8.5.4 Test data, continued

® “RBW 200 kHz ® “RBW 200 kHz
“vew 30 Kz “vew 30 ks

Ref 30 dBm ~Att 20 dB SWT 35 ms Ref 30 dBm ~Att 20 aB SWT 35 ms

30 offfe

N

30 ofrfe

4
4

Iy bl || [ e b afeed
/ M 2 ‘ / wrn—w ‘

A I

- -
——— R adugdet Tty
L Lo
: ;
o
0 70
Conter 4.965 Gnz 7.5 e/ Span 75 = Conter 4.965 Grz 7.5 e/ [ —
Date: 30.JAN.2012 17:22:07 Date: 30.JAN.2012 17:21:02

Plot 8.5-34: Emission mask for 20 MHz channel, antenna port 1, mid Plot 8.5-35: Emission mask for 20 MHz channel, antenna port 1, mid
frequency, BPSK frequency, QPSK

® “REW 200 KkHz ® “RBW 200 KRz
vBW 30 Kitz L vBW 30 Kitz

Ret 30 dBm “ace 20 am SWT 35 ms Ref 20 dBm “ate 20 am swT 45 ms
5o ottfer 22]3 aB 20 offfet 22]3 as
n . n
=

- = = | WW\\ o
) |

T i |
]

|
S
-

S T, ]
: :
3 ;
N 50
conter 4.965 onz 75 e Span 75 Mz conter 4.965 onz 10 mitz/ span 100 mHz
Date: 30.JAN.2012 17:05:41 Date: 27.JAN.2012 21:38:31

Plot 8.5-36: Emission mask for 20 MHz channel, antenna port 1, mid Plot 8.5-37: Emission mask for 20 MHz channel, antenna port 1, mid
frequency, 16-QAM frequency, 64-QAM
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Test name Clause 90.210(m) Spurious emissions on the antenna terminals @ Nem ko

Specification FCC Part 90, Subpart Y

8.5.4 Test data, continued

® “RBW 100 kHz ® “RBW 100 kHz
“vew 30 ks “vEw 30 Kz

[~ [ 2]
= . =
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| | | |
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, ! | , | |
‘ i 1\ i i\
S i i o
B / M N fﬂ’“ W“"mm
. MN M | ;..wf‘(‘“ %
Plot 8.5-38: Emission mask for 5 MHz channel, antenna port 2, mid Plot 8.5-39: Emission mask for 5 MHz channel, antenna port 2, mid
frequency, BPSK frequency, QPSK
® ®
L] L]
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o0 e L. e
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Date: 30.JAN.2012 16:08:16 Date: 27.JAN.2012 17:56:31

Plot 8.5-40: Emission mask for 5 MHz channel, antenna port 2, mid Plot 8.5-41: Emission mask for 5 MHz channel, antenna port 2, mid

frequency, 16-QAM frequency, 64-QAM
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Section 8 Testing data
Test name Clause 90.210(m) Spurious emissions on the antenna terminals
Specification FCC Part 90, Subpart Y Nemko

8.5.4 Test data, continued

® “RBW 100 kHz ® “RBW 100 kHz
“vew 30 ks “vEw 30 Kz

Ref 30 dBm ~Att 20 dB SWT 105 ms Ref 30 dBm ~Att 20 aB SWT 105 ms

o offle o oftfe

N

S

/(: w'”*w'r:‘ & (TTW\WT\
\
4
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T
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\
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3

.. / \“\m%, | [ =¥ Moy,

Center 4.965 GHz 3.1 MHZ/ span 31 MHz Center 4.965 GHz 3.1 wHZ/ span 31 MHz
Date: 30.JAN.2012 16:43:32 Date: 30.JAN.2012 16:41:50

Plot 8.5-42: Emission mask for 10 MHz channel, antenna port 2, mid Plot 8.5-43: Emission mask for 10 MHz channel, antenna port 2, mid
frequency, BPSK frequency, QPSK
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Plot 8.5-44: Emission mask for 10 MHz channel, antenna port 2, mid Plot 8.5-45: Emission mask for 10 MHz channel, antenna port 2, mid
frequency, 16-QAM frequency, 64-QAM

Note: Below vertical line F1 and above F2 the limit line of =25 dBm
applies

Report reference ID: 196334-3TRFWL Page 31 of 77



Section 8 Testing data
Test name Clause 90.210(m) Spurious emissions on the antenna terminals
Specification FCC Part 90, Subpart Y Nemko

8.5.4 Test data, continued
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Plot 8.5-46: Emission mask for 20 MHz channel, antenna port 2, mid
frequency, BPSK
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Plot 8.5-48: Emission mask for 20 MHz channel, antenna port 2, mid
frequency, 16-QAM
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Plot 8.5-47: Emission mask for 20 MHz channel, antenna port 2, mid
frequency, QPSK
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Plot 8.5-49: Emission mask for 20 MHz channel, antenna port 2, mid
frequency, 64-QAM
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Section 8 Testing data
Test name Clause 90.210(m) Spurious emissions on the antenna terminals
Specification FCC Part 90, Subpart Y Nemko
8.5.4 Test data, continued
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Plot 8.5-50: Emission mask for 5 MHz channel, antenna port 1, high
frequency, BPSK
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Plot 8.5-52: Emission mask for 5 MHz channel, antenna port 1, high
frequency, 16-QAM
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: Emission mask for 5 MHz channel, antenna port 1, high
frequency, 64-QAM
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Test name Clause 90.210(m) Spurious emissions on the antenna terminals
Specification FCC Part 90, Subpart Y Nemko

8.5.4 Test data, continued
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Plot 8.5-54: Emission mask for 10 MHz channel, antenna port 1, high  Plot 8.5-55: Emission mask for 10 MHz channel, antenna port 1, high
frequency, BPSK frequency, QPSK
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Plot 8.5-56: Emission mask for 10 MHz channel, antenna port 1, high  Plot 8.5-57: Emission mask for 10 MHz channel, antenna port 1, high
frequency, 16-QAM frequency, 64-QAM

Note: Below vertical line F1 and above F2 the limit line of =25 dBm
applies
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Test name Clause 90.210(m) Spurious emissions on the antenna terminals
Specification FCC Part 90, Subpart Y Nemko

8.5.4 Test data, continued

® “RBW 200 kiiz
“vEW 30 Kiiz

Ref 30 dBm ~Att 20 dB SWT 35 ms

N

30 ofrfe

[T PRl

2 nakad ‘

‘
e
"

-

%
i

Center 4.98 GHz 7.5 mMHZ/ span 75 MHz

Date: 30.JAN.2012 17:26:00

Plot 8.5-58: Emission mask for 20 MHz channel, antenna port 1, high
frequency, BPSK
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Plot 8.5-60: Emission mask for 20 MHz channel, antenna port 1, high
frequency, 16-QAM
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Plot 8.5-59: Emission mask for 20 MHz channel, antenna port 1, high
frequency, QPSK
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Plot 8.5-61: Emission mask for 20 MHz channel, antenna port 1, high
frequency, 64-QAM
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Test name Clause 90.210(m) Spurious emissions on the antenna terminals
Specification FCC Part 90, Subpart Y Nemko
8.5.4 Test data, continued
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Plot 8.5-62: Emission mask for 5 MHz channel, antenna port 2, high
frequency, BPSK
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Plot 8.5-64: Emission mask for 5 MHz channel, antenna port 2, high
frequency, 16-QAM
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Plot 8.5-63: Emission mask for 5 MHz channel, antenna port 2, high
frequency, QPSK
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Date: 27.JAN.2012 17:52:59

Plot 8.5-65: Emission mask for 5 MHz channel, antenna port 2, high
frequency, 64-QAM
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Test name Clause 90.210(m) Spurious emissions on the antenna terminals
Specification FCC Part 90, Subpart Y Nemko

8.5.4 Test data, continued
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Plot 8.5-66: Emission mask for 10 MHz channel, antenna port 2, high  Plot 8.5-67: Emission mask for 10 MHz channel, antenna port 2, high

frequency, BPSK frequency, QPSK
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Plot 8.5-68: Emission mask for 10 MHz channel, antenna port 2, high  Plot 8.5-69: Emission mask for 10 MHz channel, antenna port 2, high
frequency, 16-QAM frequency, 64-QAM

Note: Below vertical line F1 and above F2 the limit line of =25 dBm
applies
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Section 8 Testing data
Test name Clause 90.210(m) Spurious emissions on the antenna terminals
Specification FCC Part 90, Subpart Y

8.5.4 Test data, continued
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Plot 8.5-70: Emission mask for 20 MHz channel, antenna port 2, high
frequency, BPSK
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Plot 8.5-72: Emission mask for 20 MHz channel, antenna port 2, high
frequency, 16-QAM
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Plot 8.5-71: Emission mask for 20 MHz channel, antenna port 2, high
frequency, QPSK
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Plot 8.5-73: Emission mask for 20 MHz channel, antenna port 2, high
frequency, 64-QAM
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Test name Clause 90.210(m) Spurious emissions on the antenna terminals
Specification FCC Part 90, Subpart Y

8.5.4 Test data, continued
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Plot 8.5-74: Spurious emissions below 1 GHz for 5 MHz channel,
antenna port 1, low frequency, BPSK
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Plot 8.5-76: Spurious emissions below 1 GHz for 5 MHz channel,
antenna port 1, low frequency, QPSK
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Plot 8.5-75: Spurious emissions above 1 GHz for 5 MHz channel,
antenna port 1, low frequency, BPSK
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Plot 8.5-77: Spurious emissions above 1 GHz for 5 MHz channel,
antenna port 1, low frequency, QPSK
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Section 8 Testing data

Test name Clause 90.210(m) Spurious emissions on the antenna terminals

Specification FCC Part 90, Subpart Y

8.5.1 Test data, continued
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Plot 8.5-78: Spurious emissions below 1 GHz for 5 MHz channel,
antenna port 1, low frequency, 16-QAM
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Plot 8.5-80: Spurious emissions below 1 GHz for 5 MHz channel,
antenna port 1, low frequency, 64-QAM
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Plot 8.5-79: Spurious emissions above 1 GHz for 5 MHz channel,
antenna port 1, low frequency, 16-QAM
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Plot 8.5-81: Spurious emissions above 1 GHz for 5 MHz channel,
antenna port 1, low frequency, 64-QAM
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Test name Clause 90.210(m) Spurious emissions on the antenna terminals
Specification FCC Part 90, Subpart Y

8.5.1 Test data, continued
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Plot 8.5-82: Spurious emissions below 1 GHz for 5 MHz channel, Plot 8.5-83: Spurious emissions above 1 GHz for 5 MHz channel,
antenna port 2, low frequency, BPSK antenna port 2, low frequency, BPSK
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Plot 8.5-84: Spurious emissions below 1 GHz for 5 MHz channel, Plot 8.5-85: Spurious emissions above 1 GHz for 5 MHz channel,
antenna port 2, low frequency, QPSK antenna port 2, low frequency, QPSK
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Test name Clause 90.210(m) Spurious emissions on the antenna terminals
Specification FCC Part 90, Subpart Y

8.5.1 Test data, continued
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Plot 8.5-86: Spurious emissions below 1 GHz for 5 MHz channel,
antenna port 2, low frequency, 16-QAM
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Plot 8.5-88: Spurious emissions below 1 GHz for 5 MHz channel,
antenna port 2, low frequency, 64-QAM
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Plot 8.5-87: Spurious emissions above 1 GHz for 5 MHz channel,
antenna port 2, low frequency, 16-QAM
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Plot 8.5-89: Spurious emissions above 1 GHz for 5 MHz channel,
antenna port 2, low frequency, 64-QAM
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Test name Clause 90.210(m) Spurious emissions on the antenna terminals
Specification FCC Part 90, Subpart Y

8.5.1 Test data, continued
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Plot 8.5-90: Spurious emissions below 1 GHz for 10 MHz channel, Plot 8.5-91: Spurious emissions above 1 GHz for 10 MHz channel,
antenna port 1, low frequency, BPSK antenna port 1, low frequency, BPSK
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Plot 8.5-92: Spurious emissions below 1 GHz for 10 MHz channel, Plot 8.5-93: Spurious emissions above 1 GHz for 10 MHz channel,
antenna port 1, low frequency, QPSK antenna port 1, low frequency, QPSK
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Test name Clause 90.210(m) Spurious emissions on the antenna terminals
Specification FCC Part 90, Subpart Y

8.5.1 Test data, continued
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Plot 8.5-94: Spurious emissions below 1 GHz for 10 MHz channel,
antenna port 1, low frequency, 16-QAM
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Plot 8.5-96: Spurious emissions below 1 GHz for 10 MHz channel,
antenna port 1, low frequency, 64-QAM
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Plot 8.5-95: Spurious emissions above 1 GHz for 10 MHz channel,
antenna port 1, low frequency, 16-QAM
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Plot 8.5-97: Spurious emissions above 1 GHz for 10 MHz channel,
antenna port 1, low frequency, 64-QAM
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Test name Clause 90.210(m) Spurious emissions on the antenna terminals
Specification FCC Part 90, Subpart Y Nemko

8.5.1
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Test data, continued
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Plot 8.5-98: Spurious emissions below 1 GHz for 10 MHz channel,
antenna port 2, low frequency, BPSK
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Plot 8.5-99: Spurious emissions above 1 GHz for 10 MHz channel,
antenna port 2, low frequency, BPSK
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Plot 8.5-101: Spurious emissions above 1 GHz for 10 MHz channel,

Plot 8.5-100: Spurious emissions below 1 GHz for 10 MHz channel,
antenna port 2, low frequency, QPSK

antenna port 2, low frequency, QPSK
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Specification FCC Part 90, Subpart Y
8.5.1 Test data, continued
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Plot 8.5-102: Spurious emissions below 1 GHz for 10 MHz channel,
antenna port 2, low frequency, 16-QAM
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Plot 8.5-104: Spurious emissions below 1 GHz for 10 MHz channel,
antenna port 2, low frequency, 64-QAM
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Plot 8.5-103: Spurious emissions above 1 GHz for 10 MHz channel,
antenna port 2, low frequency, 16-QAM
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Plot 8.5-105: Spurious emissions above 1 GHz for 10 MHz channel,
antenna port 2, low frequency, 64-QAM
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FCC Part 90, Subpart Y

Clause 90.210(m) Spurious emissions on the antenna terminals

8.5.2 Test data, continued
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Plot 8.5-106: Spurious emissions below 1 GHz for 20 MHz channel,
antenna port 1, low frequency, BPSK
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Plot 8.5-108: Spurious emissions below 1 GHz for 20 MHz channel,
antenna port 1, low frequency, QPSK

Date: 31.JAN.2012 22:13:09

Plot 8.5-107: Spurious emissions above 1 GHz for 20 MHz channel,
antenna port 1, low frequency, BPSK
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Plot 8.5-109: Spurious emissions above 1 GHz for 20 MHz channel,
antenna port 1, low frequency, QPSK
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FCC Part 90, Subpart Y

8.5.3 Test data, continued

Clause 90.210(m) Spurious emissions on the antenna terminals
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Plot 8.5-110: Spurious emissions below 1 GHz for 20 MHz channel,
antenna port 1, low frequency, 16-QAM
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Plot 8.5-112: Spurious emissions below 1 GHz for 20 MHz channel,
antenna port 1, low frequency, 64-QAM
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Plot 8.5-111: Spurious emissions above 1 GHz for 20 MHz channel,
antenna port 1, low frequency, 16-QAM

ner 2o amm aee s oam
L [
‘
Fs £
e
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Plot 8.5-113: Spurious emissions above 1 GHz for 20 MHz channel,
antenna port 1, low frequency, 64-QAM
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8.5.4 Test data, continued

Clause 90.210(m) Spurious emissions on the antenna terminals
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Plot 8.5-114: Spurious emissions below 1 GHz for 20 MHz channel,
antenna port 2, low frequency, BPSK
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Plot 8.5-116: Spurious emissions below 1 GHz for 20 MHz channel,
antenna port 2, low frequency, QPSK
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20 offset 23.3 am 10 GHz

o

Stop 40 GHz

Date: 31.JAN.2012 22:23:51

Plot 8.5-115: Spurious emissions above 1 GHz for 20 MHz channel,
antenna port 2, low frequency, BPSK

iA

Stop 40 GHz

Date: 31.JAN.2012 22:22:33

Plot 8.5-117: Spurious emissions above 1 GHz for 20 MHz channel,
antenna port 2, low frequency, QPSK
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8.5.5 Test data, continued

Clause 90.210(m) Spurious emissions on the antenna terminals

%

L. =
=
-
!
- b4
TP e A -

Date: 1.FEB.2012 15:39:07

Plot 8.5-118: Spurious emissions below 1 GHz for 20 MHz channel,
antenna port 2, low frequency, 16-QAM

iA

Start 30 MHz 97 MHz/ stop 1 GHz

Date: 1.FEB.2012 15:39:25

Plot 8.5-120: Spurious emissions below 1 GHz for 20 MHz channel,
antenna port 2, low frequency, 64-QAM
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oo

Stop 40 GHz

Date: 31.JAN.2012 22:20:44

Plot 8.5-119: Spurious emissions above 1 GHz for 20 MHz channel,
antenna port 2, low frequency, 16-QAM

iA

Stop 40 GHz

Date: 31.JAN.2012 22:19:16

Plot 8.5-121: Spurious emissions above 1 GHz for 20 MHz channel,
antenna port 2, low frequency, 64-QAM
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8.5.6 Test data, continued

® “REW 100 kiiz
“vEW 30 kiiz

Ref 20 dBm ~Att 5 am SWr 260 ms

20 offfet 22]3 d
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start 30 mHz 97 wiz/ Stop 1 GHz

Date: 31.JAN.2012 17:02:04

Plot 8.5-122: Spurious emissions below 1 GHz for 5 MHz channel,
antenna port 1, mid frequency, BPSK

® “RBW 100 kiiz

Ref 20 dBm Act 5 SWT 260 ms
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start 30 mHz 97 muz/ stop 1 GHz

Date: 31.JAN.2012 17:02:20

Plot 8.5-124: Spurious emissions below 1 GHz for 5 MHz channel,
antenna port 1, mid frequency, QPSK

® “RBW 100 kiiz

L. =
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Stop 40 GHz

Date: 31.JAN.2012 19:45:01

Plot 8.5-123: Spurious emissions above 1 GHz for 5 MHz channel,
antenna port 1, mid frequency, BPSK

® “RBW 100 kHz
“vBW 30 Kkiz

Ref 20 dBm “Att 5 dB SWr 10.5 =

20 offset 24.3 dB 10 GHz

iA

Stop 40 GHz

Date: 31.JAN.2012 19:45:59

Plot 8.5-125: Spurious emissions above 1 GHz for 5 MHz channel,
antenna port 1, mid frequency, QPSK
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8.5.7 Test data, continued

® “REW 100 kiiz
“vEW 30 kiiz

Ref 20 dBm ~Att 5 am swr 260
20 offfet 22]3 d
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Ve
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80
start 30 mHz 97 wiz/ Stop 1 GHz

Date: 31.JAN.2012 17:01:31

Plot 8.5-126: Spurious emissions below 1 GHz for 5 MHz channel,
antenna port 1, mid frequency, 16-QAM

® “RBW 100 kiiz

SWT 260 ms
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Start 30 MHz 97 MHz/ stop 1 GHz

Date: 31.JAN.2012 17:01:51

Plot 8.5-128: Spurious emissions below 1 GHz for 5 MHz channel,
antenna port 1, mid frequency, 64-QAM

® “RBW 100 kiiz

L. =
=

Stop 40 GHz

Date: 31.JAN.2012 19:46:47

Plot 8.5-127: Spurious emissions above 1 GHz for 5 MHz channel,
antenna port 1, mid frequency, 16-QAM

® “RBW 100 kHz
“vBW 30 Kkiz

Ref 20 dBm “Att 5 dB SWr 10.5 =

20 offset 24.3 dB 10 GHz

iA

Stop 40 GHz

Date: 31.JAN.2012 19:47:40

Plot 8.5-129: Spurious emissions above 1 GHz for 5 MHz channel,
antenna port 1, mid frequency, 64-QAM
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8.5.8 Test data, continued

® “REW 100 kiiz
“vEW 30 kiiz

Ref 20 dBm ~act 5 aB SWT 260 ms
20 oftfet 22]3 a
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Start 30 Mz 97 mHz/ stop 1 GHz

Date: 31.JAN.2012 17:13:49

Plot 8.5-130: Spurious emissions below 1 GHz for 5 MHz channel,
antenna port 2, mid frequency, BPSK

Ref 20 dBm ace = SWT 260 ms
orefer 223 a
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2o
L -5
PR A il ke e ik R el
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Start 30 MHz 97 MHz/ stop 1 GHz

Date: 31.JAN.2012 17:14:03

Plot 8.5-132: Spurious emissions below 1 GHz for 5 MHz channel,
antenna port 2, mid frequency, QPSK

® “RBW 100 kiiz
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—80

Start 1 GHz Stop 40 GHz

Date: 31.JAN.2012 20:31:20

Plot 8.5-131: Spurious emissions above 1 GHz for 5 MHz channel,
antenna port 2, mid frequency, BPSK

® “RBW 100 kHz
“vBW 30 Kkiz

Ref 20 dBm “Att 5 dB SWr 10.5 =

20 offset 24.3 dB 10 GHz

iA

Stop 40 GHz

Date: 31.JAN.2012 20:32:48

Plot 8.5-133: Spurious emissions above 1 GHz for 5 MHz channel,
antenna port 2, mid frequency, QPSK
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8.5.9 Test data, continued
L = L =
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Date: 31.JAN.2012 17:13:19

Plot 8.5-134: Spurious emissions below 1 GHz for 5 MHz channel,
antenna port 2, mid frequency, 16-QAM

Ref 20 dBm Ace s
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start 30 muz 97 mnz/ stop 1 auz

Date: 31.JAN.2012 17:13:33

Plot 8.5-136: Spurious emissions below 1 GHz for 5 MHz channel,
antenna port 2, mid frequency, 64-QAM

Date: 31.JAN.2012 20:34:28

Plot 8.5-135: Spurious emissions above 1 GHz for 5 MHz channel,
antenna port 2, mid frequency, 16-QAM

W 100 kHz

L [
| : 1

start 1 GHz Stop 40 GHz

Date: 31.JAN.2012 20:35:48

Plot 8.5-137: Spurious emissions above 1 GHz for 5 MHz channel,
antenna port 2, mid frequency, 64-QAM
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8.5.10 Test data, continued
L = L =
1 i il of i bt " & TP [

Date: 31.JAN.2012 17:27:07

Plot 8.5-138: Spurious emissions below 1 GHz for 10 MHz channel,
antenna port 1, mid frequency, BPSK

Ref 20 dBm Act 5
orefer  22]3 a
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start 30 maz 97 muz/ stop 1 GHz

Date: 31.JAN.2012 17:27:22

Plot 8.5-140: Spurious emissions below 1 GHz for 10 MHz channel,
antenna port 1, mid frequency, QPSK

Date: 31.JAN.2012 21:02:12

Plot 8.5-139: Spurious emissions above 1 GHz for 10 MHz channel,
antenna port 1, mid frequency, BPSK

W 100 kHz
30 kHz

AT 10.5 s

10 GHz

iA

Stop 40 GHz

Date: 31.JAN.2012 21:00:51

Plot 8.5-141: Spurious emissions above 1 GHz for 10 MHz channel,
antenna port 1, mid frequency, QPSK
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8.5.11 Test data, continued
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Date: 31.JAN.2012 17:26:40

Plot 8.5-142: Spurious emissions below 1 GHz for 10 MHz channel,
antenna port 1, mid frequency, 16-QAM

Ref 20 dBm Ace B
orefer 22]3 a
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Start 30 Mz 97 miz/ stop 1 oHz

Date: 31.JAN.2012 17:26:53

Plot 8.5-144: Spurious emissions below 1 GHz for 10 MHz channel,
antenna port 1, mid frequency, 64-QAM

Date: 31.JAN.2012 20:59:40

Plot 8.5-143: Spurious emissions above 1 GHz for 10 MHz channel,
antenna port 1, mid frequency, 16-QAM

W 100 kHz

L [

Stop 40 GHz

Date: 31.JAN.2012 20:57:37

Plot 8.5-145: Spurious emissions above 1 GHz for 10 MHz channel,
antenna port 1, mid frequency, 64-QAM
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8.5.12 Test data, continued
L = L =
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Date: 31.JAN.2012 17:28:01

Plot 8.5-146: Spurious emissions below 1 GHz for 10 MHz channel,
antenna port 2, mid frequency, BPSK
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s etibied: P e b ettt e db e
ey
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Start 30 MHz 97 MHz/ stop 1 GHz

Date: 31.JAN.2012 17:28:14

Plot 8.5-148: Spurious emissions below 1 GHz for 10 MHz channel,
antenna port 2, mid frequency, QPSK

Date: 31.JAN.2012 22:35:36

Plot 8.5-147: Spurious emissions above 1 GHz for 10 MHz channel,
antenna port 2, mid frequency, BPSK

W 100 kHz
30 kHz

AT 10.5 s

10 GHz

iA

Stop 40 GHz

Date: 31.JAN.2012 22:34:30

Plot 8.5-149: Spurious emissions above 1 GHz for 10 MHz channel,
antenna port 2, mid frequency, QPSK
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8.5.13 Test data, continued
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Date: 31.JAN.2012 17:27:36

Plot 8.5-150: Spurious emissions below 1 GHz for 10 MHz channel,
antenna port 2, mid frequency, 16-QAM

Ret 20 dBm Ace 5 am
ceeler 2205 @
Lo [ A ]
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L 25 4
TN il il ettt et delsg b
s i (bt -
[SENSr— FE— stop 1 onz

Date: 31.JAN.2012 17:27:49

Plot 8.5-152: Spurious emissions below 1 GHz for 10 MHz channel,
antenna port 2, mid frequency, 64-QAM

Date: 31.JAN.2012 22:32:46

Plot 8.5-151: Spurious emissions above 1 GHz for 10 MHz channel,
antenna port 2, mid frequency, 16-QAM

W 100 kHz

L [

Date: 31.JAN.2012 22:31:22

Plot 8.5-153: Spurious emissions above 1 GHz for 10 MHz channel,
antenna port 2, mid frequency, 64-QAM
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Clause 90.210(m) Spurious emissions on the antenna terminals

8.5.14 Test data, continued
L 5] L [5]
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Date: 1.FEB.2012 15:40:59

Plot 8.5-154: Spurious emissions below 1 GHz for 20 MHz channel,
antenna port 1, mid frequency, BPSK

iA

Start 30 MHz 97 MHz/ stop 1 GHz

Date: 1.FEB.2012 15:41:18

Plot 8.5-156: Spurious emissions below 1 GHz for 20 MHz channel,
antenna port 1, mid frequency, QPSK

Date: 31.JAN.2012 22:12:12

Plot 8.5-155: Spurious emissions above 1 GHz for 20 MHz channel,
antenna port 1, mid frequency, BPSK

Ref 20 dBm act 5
20 offset 23.3 a
L. |~ ]
l-10
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L
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50
Start 1 GHz Stop 40 GHz

Date: 31.JAN.2012 22:10:56

Plot 8.5-157: Spurious emissions above 1 GHz for 20 MHz channel,
antenna port 1, mid frequency, QPSK
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Clause 90.210(m) Spurious emissions on the antenna terminals

8.5.15 Test data, continued
L 5] L [5]
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Date: 1.FEB.2012 15:40:24

Plot 8.5-158: Spurious emissions below 1 GHz for 20 MHz channel,
antenna port 1, mid frequency, 16-QAM

iA

Start 30 MHz 97 MHz/ stop 1 GHz

Date: 1.FEB.2012 15:40:42

Plot 8.5-160: Spurious emissions below 1 GHz for 20 MHz channel,
antenna port 1, mid frequency, 64-QAM

Date: 31.JAN.2012 22:00:17

Plot 8.5-159: Spurious emissions above 1 GHz for 20 MHz channel,
antenna port 1, mid frequency, 16-QAM

iA

Stop 40 GHz

Date: 31.JAN.2012 21:59:29

Plot 8.5-161: Spurious emissions above 1 GHz for 20 MHz channel,
antenna port 1, mid frequency, 64-QAM
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8.5.16 Test data, continued

Clause 90.210(m) Spurious emissions on the antenna terminals
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Date: 1.FEB.2012 15:42:13

Plot 8.5-162: Spurious emissions below 1 GHz for 20 MHz channel,
antenna port 2, mid frequency, BPSK

iA

Start 30 MHz 97 MHz/ stop 1 GHz

Date: 1.FEB.2012 15:42:30

Plot 8.5-164: Spurious emissions below 1 GHz for 20 MHz channel,
antenna port 2, mid frequency, QPSK

L. =
=

Stop 40 GHz

Date: 31.JAN.2012 21:31:32

Plot 8.5-163: Spurious emissions above 1 GHz for 20 MHz channel,
antenna port 2, mid frequency, BPSK

iA

Stop 40 GHz

Date: 31.JAN.2012 21:33:02

Plot 8.5-165: Spurious emissions above 1 GHz for 20 MHz channel,
antenna port 2, mid frequency, QPSK
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Clause 90.210(m) Spurious emissions on the antenna terminals

8.5.17 Test data, continued
L 5] L [5]
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Date: 1.FEB.2012 15:41:37

Plot 8.5-166: Spurious emissions below 1 GHz for 20 MHz channel,
antenna port 2, mid frequency, 16-QAM
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MR Tk e Tl S e,

Start 30 MHz 97 MHz/ stop 1 GHz

Date: 1.FEB.2012 15:41:55

Plot 8.5-168: Spurious emissions below 1 GHz for 20 MHz channel,
antenna port 2, mid frequency, 64-QAM

Date: 31.JAN.2012 21:34:19

Plot 8.5-167: Spurious emissions above 1 GHz for 20 MHz channel,
antenna port 2, mid frequency, 16-QAM

iA

Stop 40 GHz

Date: 31.JAN.2012 21:35:21

Plot 8.5-169: Spurious emissions above 1 GHz for 20 MHz channel,
antenna port 2, mid frequency, 64-QAM
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8.5.18 Test data, continued

® “RBW 100 kHz ® “RBW 100 kHz
“vew 30 ks . 30 KHz

Ref 20 dbm wate s am Swr 260 ms Ref 20 abm “att s ap swr 105 s
70 ofeler 22]5 @ 70 offser 205 as To ome
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hedifiepidieeibiosdgee Map- el tphope sfoliegod o
20 e
Start 30 mz 57 miz/ Stop 1 oz start 1 oz stop 40 oAz

Date: 31.JAN.2012 17:15:04 Date: 31.JAN.2012 19:49:10

Plot 8.5-170: Spurious emissions below 1 GHz for 5 MHz channel, Plot 8.5-171: Spurious emissions above 1 GHz for 5 MHz channel,
antenna port 1, high frequency, BPSK antenna port 1, high frequency, BPSK
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Date: 31.JAN.2012 17:15:30 Date: 31.JAN.2012 19:50:09
Plot 8.5-172: Spurious emissions below 1 GHz for 5 MHz channel, Plot 8.5-173: Spurious emissions above 1 GHz for 5 MHz channel,

antenna port 1, high frequency, QPSK antenna port 1, high frequency, QPSK
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8.5.19 Test data, continued
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Date: 31.JAN.2012 17:14:30

Plot 8.5-174: Spurious emissions below 1 GHz for 5 MHz channel,
antenna port 1, high frequency, 16-QAM
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Date: 31.JAN.2012 17:14:45

Plot 8.5-176: Spurious emissions below 1 GHz for 5 MHz channel,
antenna port 1, high frequency, 64-QAM

Date: 31.JAN.2012 20:18:31

Plot 8.5-175: Spurious emissions above 1 GHz for 5 MHz channel,
antenna port 1, high frequency, 16-QAM

W 100 kHz

L [

Date: 31.JAN.2012 20:19:49

Plot 8.5-177: Spurious emissions above 1 GHz for 5 MHz channel,
antenna port 1, high frequency, 64-QAM
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8.5.20 Test data, continued
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Date: 31.JAN.2012 17:16:10

Plot 8.5-178: Spurious emissions below 1 GHz for 5 MHz channel,
antenna port 2, high frequency, BPSK
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Start 30 MHz 97 MHz/ stop 1 GHz

Date: 31.JAN.2012 17:16:23

Plot 8.5-180: Spurious emissions below 1 GHz for 5 MHz channel,
antenna port 2, high frequency, QPSK

Date: 31.JAN.2012 20:37:24

Plot 8.5-179: Spurious emissions above 1 GHz for 5 MHz channel,
antenna port 2, high frequency, BPSK

W 100 kHz

L [

Date: 31.JAN.2012 20:38:49

Plot 8.5-181: Spurious emissions above 1 GHz for 5 MHz channel,
antenna port 2, high frequency, QPSK
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8.5.21 Test data, continued

100 xHz

® “REW 100 kiiz ®
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Date: 31.JAN.2012 17:15:44 Date: 31.JAN.2012 20:40:46
Plot 8.5-182: Spurious emissions below 1 GHz for 5 MHz channel, Plot 8.5-183: Spurious emissions above 1 GHz for 5 MHz channel,
antenna port 2, high frequency, 16-QAM antenna port 2, high frequency, 16-QAM
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Date: 31.JAN.2012 17:15:57 Date: 31.JAN.2012 20:42:26
Plot 8.5-184: Spurious emissions below 1 GHz for 5 MHz channel, Plot 8.5-185: Spurious emissions above 1 GHz for 5 MHz channel,
antenna port 2, high frequency, 64-QAM antenna port 2, high frequency, 64-QAM
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8.5.22 Test data, continued
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Date: 31.JAN.2012 17:21:43

Plot 8.5-186: Spurious emissions below 1 GHz for 10 MHz channel,
antenna port 1, high frequency, BPSK
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Date: 31.JAN.2012 17:22:59

Plot 8.5-188: Spurious emissions below 1 GHz for 10 MHz channel,
antenna port 1, high frequency, QPSK

Date: 31.JAN.2012 21:11:20

Plot 8.5-187: Spurious emissions above 1 GHz for 10 MHz channel,
antenna port 1, high frequency, BPSK

W 100 kHz

L [

Stop 40 GHz

Date: 31.JAN.2012 21:12:44

Plot 8.5-189: Spurious emissions above 1 GHz for 10 MHz channel,
antenna port 1, high frequency, QPSK
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8.5.23 Test data, continued
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Date: 31.JAN.2012 17:18:14

Plot 8.5-190: Spurious emissions below 1 GHz for 10 MHz channel,
antenna port 1, high frequency, 16-QAM
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gy e diid

Start 30 MHz 97 MHz/ stop 1 GHz

Date: 31.JAN.2012 17:21:29

Plot 8.5-192: Spurious emissions below 1 GHz for 10 MHz channel,
antenna port 1, high frequency, 64-QAM

Date: 31.JAN.2012 21:14:32

Plot 8.5-191: Spurious emissions above 1 GHz for 10 MHz channel,
antenna port 1, high frequency, 16-QAM

W 100 kHz
30 kHz

AT 10.5 s

10 GHz

iA

Stop 40 GHz

Date: 31.JAN.2012 21:16:06

Plot 8.5-193: Spurious emissions above 1 GHz for 10 MHz channel,
antenna port 1, high frequency, 64-QAM
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8.5.24 Test data, continued
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Date: 31.JAN.2012 17:25:59

Plot 8.5-194: Spurious emissions below 1 GHz for 10 MHz channel,
antenna port 2, high frequency, BPSK
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Start 30 MHz 97 MHz/ stop 1 GHz

Date: 31.JAN.2012 17:26:18

Plot 8.5-196: Spurious emissions below 1 GHz for 10 MHz channel,
antenna port 2, high frequency, QPSK

Date: 31.JAN.2012 22:36:34

Plot 8.5-195: Spurious emissions above 1 GHz for 10 MHz channel,
antenna port 2, high frequency, BPSK

W 100 kHz

L [

Date: 31.JAN.2012 22:37:34

Plot 8.5-197: Spurious emissions above 1 GHz for 10 MHz channel,
antenna port 2, high frequency, QPSK
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8.5.25 Test data, continued
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Date: 31.JAN.2012 17:23:17

Plot 8.5-198: Spurious emissions below 1 GHz for 10 MHz channel,
antenna port 2, high frequency, 16-QAM
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Start 30 MHz 97 MHz/ stop 1 GHz

Date: 31.JAN.2012 17:23:30

Plot 8.5-200: Spurious emissions below 1 GHz for 10 MHz channel,
antenna port 2, high frequency, 64-QAM

Date: 31.JAN.2012 22:38:47

Plot 8.5-199: Spurious emissions above 1 GHz for 10 MHz channel,
antenna port 2, high frequency, 16-QAM

W 100 kHz

L [

Date: 31.JAN.2012 22:40:09

Plot 8.5-201: Spurious emissions above 1 GHz for 10 MHz channel,
antenna port 2, high frequency, 64-QAM
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Test name

Specification FCC Part 90, Subpart Y

Clause 90.210(m) Spurious emissions on the antenna terminals

8.5.26 Test data, continued
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Date: 31.JAN.2012 22:43:23

Plot 8.5-202: Spurious emissions below 1 GHz for 20 MHz channel,
antenna port 1, high frequency, BPSK

iA

Start 30 MHz 97 MHz/ stop 1 GHz

Date: 31.JAN.2012 22:43:41

Plot 8.5-204: Spurious emissions below 1 GHz for 20 MHz channel,
antenna port 1, high frequency, QPSK

Date: 31.JAN.2012 21:51:32

Plot 8.5-203: Spurious emissions above 1 GHz for 20 MHz channel,
antenna port 1, high frequency, BPSK

iA

Stop 40 GHz

Date: 31.JAN.2012 21:55:40

Plot 8.5-205: Spurious emissions above 1 GHz for 20 MHz channel,
antenna port 1, high frequency, QPSK
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FCC Part 90, Subpart Y

8.5.27 Test data, continued

Clause 90.210(m) Spurious emissions on the antenna terminals
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Date: 31.JAN.2012 22:42:34

Plot 8.5-206: Spurious emissions below 1 GHz for 20 MHz channel,
antenna port 1, high frequency, 16-QAM

iA

Start 30 MHz 97 MHz/ stop 1 GHz

Date: 31.JAN.2012 22:43:06

Plot 8.5-208: Spurious emissions below 1 GHz for 20 MHz channel,
antenna port 1, high frequency, 64-QAM

Ref 20 dBm *Att 5 aB

20 offset 23.3 am 10 GHz

Stop 40 GHz

Date: 31.JAN.2012 21:57:21

Plot 8.5-207: Spurious emissions above 1 GHz for 20 MHz channel,
antenna port 1, high frequency, 16-QAM
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Stop 40 GHz

Date: 31.JAN.2012 21:58:16

Plot 8.5-209: Spurious emissions above 1 GHz for 20 MHz channel,
antenna port 1, high frequency, 64-QAM
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8.5.28 Test data, continued

Clause 90.210(m) Spurious emissions on the antenna terminals
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Start 30 MHz 97 wHz/ stop 1 GHz

Date: 1.FEB.2012 15:35:38

Plot 8.5-210: Spurious emissions below 1 GHz for 20 MHz channel,
antenna port 2, high frequency, BPSK
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Start 30 MHz 97 MHz/ stop 1 GHz

Date: 1.FEB.2012 15:36:39

Plot 8.5-212: Spurious emissions below 1 GHz for 20 MHz channel,
antenna port 2, high frequency, QPSK

Ref 20 dBm *Att 5 aB

20 offset 23.3 am 10 GHz

Stop 40 GHz

Date: 31.JAN.2012 21:25:18

Plot 8.5-211: Spurious emissions above 1 GHz for 20 MHz channel,
antenna port 2, high frequency, BPSK
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Stop 40 GHz

Date: 31.JAN.2012 21:27:08

Plot 8.5-213: Spurious emissions above 1 GHz for 20 MHz channel,
antenna port 2, high frequency, QPSK
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Clause 90.210(m) Spurious emissions on the antenna terminals

8.5.29 Test data, continued
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Date: 31.JAN.2012 22:44:05

Plot 8.5-214: Spurious emissions below 1 GHz for 20 MHz channel,
antenna port 2, high frequency, 16-QAM
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Start 30 MHz 97 MHz/ stop 1 GHz

Date: 1.FEB.2012 15:37:10

Plot 8.5-216: Spurious emissions below 1 GHz for 20 MHz channel,
antenna port 2, high frequency, 64-QAM

Date: 31.JAN.2012 21:28:12

Plot 8.5-215: Spurious emissions above 1 GHz for 20 MHz channel,
antenna port 2, high frequency, 16-QAM
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Stop 40 GHz

Date: 31.JAN.2012 21:29:29

Plot 8.5-217: Spurious emissions above 1 GHz for 20 MHz channel,
antenna port 2, high frequency, 64-QAM
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Section 8 Testing data

Test name Clause 90.210(m)(6) Radiated spurious emissions
Specification FCC Part 90, Subpart Y Nemko

8.6 Clause 90.210(m)(6) Radiated spurious emissions

8.6.1 Definitions and limits

m) Emission Mask M. For high power transmitters (greater than 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.

8.6.2  Testsummary

Test date February 1, 2012 Test engineer  Kevin Rose Verdict Pass
Temperature 26 °C Air pressure 990 mbar Relative humidity 32%

8.6.3 Observations/special notes and test results

The spectrum was searched from 30 MHz to 40 GHz.
All measurements were performed a 3 m distance.

The pre-scan was performed with spectrum analyzer, using peak detector with 100 kHz RBW for frequencies below 1 GHz and 1 MHz RBW for
frequencies above 1 GHz.

The cabinet radiation was performed while antenna ports were terminated with 50 Q compatible load. The final measurements were performed
using substitution method.

No emissions higher that 20 dB below the limit were detected.
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8.7 Clause 90.213 Frequency stability
8.7.1 Definitions and limits
a) Unless noted elsewhere, transmitters used in the services governed by this part must have minimum frequency stability as specified

in the following table.

Table 8.7-1: Minimum frequency stability

s e Minimum Frequency Stability parts per mllllgn (ppm)
(MHz) Fixed and base stations Mobile stations
Over 2 watts output power 2 watts or less output power
Below 25 100 100 200
25-50 20 20 50
72-76 5 - 50
150-174 50 5 50
216-220 1.0 - 1.0
220-222 0.1 1.5 15
421-512 2.5 5 5
806-809 1.0 15 15
809-824 15 25 25
851-854 1.0 1.5 1.5
854-869 15 25 25
896-901 0.1 15 15
902-928 25 25 25
929-930 15 - -
935-940 0.1 1.5 1.5
1427-1435 300 300 300
Above 2450 - - -
8.7.2 Test summary
Test date February 1, 2012 Test engineer  Andrey Adelberg Verdict Pass
Temperature 22 °C Air pressure 1000 mbar Relative humidity 31 %
8.7.3 Observations/special notes

Frequency stability was performed on three channels, since there is no specific limit for this frequency range only worst case is presented in the

report.
8.7.4 Test data
Table 8.7-2: Frequency stability results
Temperature Voltage | Fiiiseueg) Offset (Hz) Offset (ppm)

50 Nominal 4.964992379 5921 -1.19
40 Nominal 4.964992048 6252 -1.26
30 Nominal 4.964992998 5302 -1.07
20 Nominal +15 % 4.964996063 2237 -0.45
20 Nominal 4.964998300 Reference

20 Nominal =15 % 4.964990970 7330 -1.48
10 Nominal 4.964995864 2436 -0.49
0 Nominal 4.965002095 -3795 0.76
-10 Nominal 4.965000090 -1790 0.36
-20 Nominal 4.965001654 -3354 0.68
-30 Nominal 4.965000086 -1786 0.36
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Section 9: Block diagrams of test set-ups

Section 9 Block diagrams of test set-ups

9.1 Radiated emissions set-up
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