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2.7.Radiated Spurious Emissions

2.7.1. Requirement

According to FCC section 2.1051, the power of any emission outside of the authorized operating
frequency ranges must be attenuated below the transmitting power (P) by a factor of at least
43+10*log(P)dB. This calculated to be -13dBm.

Additional requirement for LTE Band 7, 38, 41

The power of any emission outside of the authorized operating frequency ranges must be
attenuated below the transmitting power (P) by a factor of at least 55 + 10 log(P) dB. This
calculated to be -25dBm.

Additional requirement for Band 13

For operations in the 746-758 MHz, 775-788 MHz, and 805-806 MHz bands, emissions in the band
1559-1610 MHz shall be limited to =70 dBW/MHz equivalent isotropically radiated power (E.|.R.P.)
for wideband signals, and —80 dBW E.I.R.P. for discrete emissions of less than 700 Hz bandwidth.
This calculated to be -40dBm.

Additional requirement for LTE Band 40

The power of any emission outside of the authorized operating frequency ranges must be
attenuated below the transmitter power (P) by a factor of at least 70 + 10 log (P) dB. This
calculated to be -40dBm.
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2.7.2. Test Description

Test Antenna+
|

->

<1lm ... 4m >+,

i

v :\' SSSLLLLELELLILSISIIIE,

Tum Table«

=P

SOOI
DODDONINIIDDD

Receivere —{ Preamplifier«

(For the test frequency from 30MHz to1GHz)

' < 3m > .
Common G momnm nom e B e e >
Antennav Test Antenna« N
<7
\( /
! v
‘ 3
EUT. <Ilm .. 4m :
2 v
< 150cm > :;) Tum Table«
. 1
= S?ny:l?}leart':)r Receivery Preamplifiers

(For the test frequency above 1GHz)

The EUT is located in a 3m Full-Anechoic Chamber, the cable loss, air loss and so on of the site as
factors are pre-calibrated using the "Substitution" method, and calculated to correct the reading.

A call is established between the EUT and the SS via a Common Antenna. The EUT is
commanded by the SS to operate at the maximum and minimum output power, and only the test
result of the maximum output power was recorded.

In the frequency range above 30MHz, Bi-Log Test Antenna (30MHz to 1GHz) and Horn Test
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Antenna (above 1GHz) are used. Test Antenna is 3m away from the EUT. Test Antenna height is
varied from 1m to 4m above the ground and the Turn Table is actuated to turn from 0° to 360°to
determine the maximum value of the radiated power. The emission levels at both horizontal and
vertical polarizations should be tested. The Filters consists of Notch Filters and High Pass Filter.

Note: When doing measurements above 1GHz, the EUT has been within the 3dB cone width of
the horn antenna during horizontal antenna.

2.7.3. Test Procedure

KDB 971168 D01v03 Section 5.8 and ANSI/TIA-603-E-2016.

For measurements below 1 GHz the resolution bandwidth is set to 100 kHz for peak detection
measurements.

For measurements above 1GHz (exclude 1559-1610 MHz) the resolution bandwidth is set to 1MHz,
the video band width is set to 3MHz for peak measurements.
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2.7.4. Test Result

REPORT No.: SZ24050196W06

The measurement frequency range is from 30MHz to the 10th harmonic of the fundamental
frequency. The Turn Table is actuated to turn from 0° to 360°, and both horizontal and vertical
polarizations of the Test Antenna are used to find the maximum radiated power. The lowest,
middle and highest channels are tested to verify the out of band emissions.
The substitution corrections are obtained as described below:
Asugst = PsussT Tx - PsussT Rx - LsussT casLes + GsussT TX ANT
Arot = LcasLes + AsussT
Where Asusst is the final substitution correction including receive antenna gain.

Psusst 1x is signal generator level,

PsussT Rrx is receiver level,

LsussT casLEes is cable losses including TX cable,

GsussT Tx_aNT IS substitution antenna gain.

Aror is total correction factor including cable loss and substitution correction
During the test, the data of Aror was added in the test spectrum analyze, so spectrum analyze
reading is the final values which contain the data of Aror.
Note1: The power of the EUT transmitting frequency should be ignored.
Note2: All Spurious Emission tests were performed in X, Y, Z axis direction. And only the worst
axis test condition was recorded in this test report.
Note3: All bandwidth and modulation were considered and evaluated respectively by performing
full test for each band, only the worst cases (Max Bandwidth and QPSK mode) were recorded in
this test report.
Note 4: N/A means the frequency is the basic frequency or the base station frequency, they are no
need to verdict.
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LTE Band 2, 20MHz BW, Low Channel, QPSK

No. Fre.(MHz) PK (dBm) Limit (dBm) Antenna Verdict
1 93.050 -62.25 -13.00 Horizontal PASS
2 1852.181 -33.09 -13.00 Horizontal N/A
3 1945.658 -31.60 -13.00 Horizontal N/A
4 3720.204 -45.86 -13.00 Horizontal PASS
5 7828.551 -43.70 -13.00 Horizontal PASS
6 9948.536 -38.76 -13.00 Horizontal PASS

h /V»VWJJVJM

No. Fre.(MHz) PK (dBm) Limit (dBm) Antenna Verdict
1 81.410 -68.66 -13.00 Vertical PASS
2 1370.068 -40.23 -13.00 Vertical PASS
3 1943.737 -35.61 -13.00 Vertical N/A
4 4705.983 -48.26 -13.00 Vertical PASS
5 9122.386 -40.83 -13.00 Vertical PASS
6 13538.789 -37.70 -13.00 Vertical PASS
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LTE Band 2, 20MHz BW, Mid Channel, QPSK

No. Fre.(MHz) PK (dBm) Limit (dBm) Antenna Verdict
1 108.570 -61.47 -13.00 Horizontal PASS
2 1879.072 -37.41 -13.00 Horizontal N/A
3 1953.982 -31.00 -13.00 Horizontal N/A
4 3759.411 -47.96 -13.00 Horizontal PASS
5 7414.075 -44 .22 -13.00 Horizontal PASS
6 11917.294 -38.36 -13.00 Horizontal PASS

2 povann

No. Fre.(MHz) PK (dBm) Limit (dBm) Antenna Verdict
1 80.440 -68.70 -13.00 Vertical PASS
2 1363.665 -39.63 -13.00 Vertical PASS
3 1952.061 -34.68 -13.00 Vertical N/A
4 4714.384 -47.67 -13.00 Vertical PASS
5 10998.727 -37.04 -13.00 Vertical PASS
6 13558.392 -36.40 -13.00 Vertical PASS
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LTE Band 2, 20MHz BW, High Channel, QPSK
4

No. Fre.(MHz) PK (dBm) Limit (dBm) Antenna Verdict
1 106.630 -70.06 -13.00 Horizontal PASS
2 1900.840 -35.79 -13.00 Horizontal N/A
3 1981.513 -36.86 -13.00 Horizontal N/A
4 3795.817 -48.02 -13.00 Horizontal PASS
5 8111.402 -43.17 -13.00 Horizontal PASS
6 11754.865 -38.48 -13.00 Horizontal PASS

No. Fre.(MHz) PK (dBm) Limit (dBm) Antenna Verdict
1 75.590 -68.72 -13.00 Vertical PASS
2 1275.950 -39.62 -13.00 Vertical PASS
3 1982.793 -35.15 -13.00 Vertical N/A
4 4697.581 -47.84 -13.00 Vertical PASS
5 7318.858 -43.72 -13.00 Vertical PASS
6 9959.738 -38.14 -13.00 Vertical PASS
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REPORT No.: SZ24050196W06

LTE Band 4, 20MHz BW, Low Channel, QPSK
3 N
No. Fre.(MHz) PK (dBm) Limit (dBm) Antenna Verdict
1 102.823 -67.25 -13.00 Horizontal PASS
2 1728.364 -33.70 -13.00 Horizontal N/A
3 2126.963 -32.66 -13.00 Horizontal N/A
4 4699.883 -49.01 -13.00 Horizontal PASS
5 11107.351 -37.93 -13.00 Horizontal PASS
6 13584.597 -37.14 -13.00 Horizontal PASS
7
No. Fre.(MHz) PK (dBm) Limit (dBm) Antenna Verdict
1 83.403 -68.86 -13.00 Vertical PASS
2 1339.370 -39.85 -13.00 Vertical PASS
3 2125.363 -35.08 -13.00 Vertical N/A
4 4720.420 -48.44 -13.00 Vertical PASS
5 7369.662 -43.84 -13.00 Vertical PASS
6 11014.936 -38.08 -13.00 Vertical PASS
Shenzhen Morlab Communications Technology Co., Ltd. Tel: 86-755-36698555 Fax: 86-755-36698525
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LTE Band 4, 20MHz BW, Mid Channel, QPSK

No. Fre.(MHz) PK (dBm) Limit (dBm) Antenna Verdict
1 105.736 -67.54 -13.00 Horizontal PASS
2 1730.765 -33.02 -13.00 Horizontal N/A
3 2130.165 -32.49 -13.00 Horizontal N/A
4 4715.286 -48.68 -13.00 Horizontal PASS
5 11097.083 -37.01 -13.00 Horizontal PASS
6 13597.433 -38.28 -13.00 Horizontal PASS

No. Fre.(MHz) PK (dBm) Limit (dBm) Antenna Verdict
1 102.823 -67.09 -13.00 Vertical PASS
2 1728.364 -40.55 -13.00 Vertical N/A
3 2138.969 -33.43 -13.00 Vertical N/A
4 4705.018 -48.80 -13.00 Vertical PASS
5 7292.649 -42.97 -13.00 Vertical PASS
6 11815.869 -38.11 -13.00 Vertical PASS
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LTE Band 4, 20MHz BW, High Channel, QPSK

No. Fre.(MHz) PK (dBm) Limit (dBm) Antenna Verdict
1 99.910 -67.75 -13.00 Horizontal PASS
2 1737.169 -34.61 -13.00 Horizontal N/A
3 2138.169 -31.91 -13.00 Horizontal N/A
4 4717.853 -48.92 -13.00 Horizontal PASS
5 9893.116 -39.42 -13.00 Horizontal PASS
6 12375.496 -38.41 -13.00 Horizontal PASS

No. Fre.(MHz) PK (dBm) Limit (dBm) Antenna Verdict
1 106.707 -68.25 -13.00 Vertical PASS
2 1292.146 -39.47 -13.00 Vertical PASS
3 2147.774 -32.94 -13.00 Vertical N/A
4 4705.018 -47.40 -13.00 Vertical PASS
5 7405.601 -43.39 -13.00 Vertical PASS
6 10437.340 -38.36 -13.00 Vertical PASS
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LTE Band 5, 10MHz BW, Low Channel, QPSK
3 oo

No. Fre.(MHz) PK (dBm) Limit (dBm) Antenna Verdict
1 828.310 -42.18 -13.00 Horizontal N/A
2 877.780 -52.05 -13.00 Horizontal N/A
3 1321.409 -39.88 -13.00 Horizontal PASS
4 2283.713 -38.20 -13.00 Horizontal PASS
5 7447.045 -44 .34 -13.00 Horizontal PASS
6 11088.789 -38.41 -13.00 Horizontal PASS

No. Fre.(MHz) PK (dBm) Limit (dBm) Antenna Verdict
1 829.280 -50.95 -13.00 Vertical N/A
2 877.780 -59.50 -13.00 Vertical N/A
3 1314.366 -38.00 -13.00 Vertical PASS
4 2277.951 -38.63 -13.00 Vertical PASS
5 7295.690 -43.10 -13.00 Vertical PASS
6 10966.967 -36.92 -13.00 Vertical PASS
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REPORT No.: SZ24050196W06

LTE Band 5, 10MHz BW, Mid Channel, QPSK
| g
No. Fre.(MHz) PK (dBm) Limit (dBm) Antenna Verdict
1 834.130 -42.89 -13.00 Horizontal N/A
2 880.690 -50.32 -13.00 Horizontal N/A
3 1356.623 -40.55 -13.00 Horizontal PASS
4 2261.945 -38.35 -13.00 Horizontal PASS
5 7362.139 -43.83 -13.00 Horizontal PASS
6 11736.661 -37.13 -13.00 Horizontal PASS
v
No. Fre.(MHz) PK (dBm) Limit (dBm) Antenna Verdict
1 834.130 -51.84 -13.00 Vertical N/A
2 877.780 -55.93 -13.00 Vertical N/A
3 1323.970 -39.91 -13.00 Vertical PASS
4 2260.024 -37.86 -13.00 Vertical PASS
5 7306.765 -43.31 -13.00 Vertical PASS
6 9807.811 -37.71 -13.00 Vertical PASS
MORLAB Lt Biding . reiang Seience Pak. No LongChang Rosd, O OOTRS0RNTE T SRR RO

Block67, BaoAn District, ShenZhen , GuangDong Province, P. R. China

Http://www.morlab.cn

E-mail: service@morlab.cn

Page 364 of 407

=y SECE |

1, =



¥ /ORLAB]

-

REPORT No.: SZ24050196W06

LTE Band 5, 10MHz BW, High Channel, QPSK
h f/’\f\*mhfﬁmn
No. Fre.(MHz) PK (dBm) Limit (dBm) Antenna Verdict
1 843.830 -43.75 -13.00 Horizontal N/A
2 893.300 -50.04 -13.00 Horizontal N/A
3 1313.085 -40.01 -13.00 Horizontal PASS
4 2445.058 -38.42 -13.00 Horizontal PASS
5 4733.733 -47.72 -13.00 Horizontal PASS
6 11118.322 -37.16 -13.00 Horizontal PASS
i A A A
No. Fre.(MHz) PK (dBm) Limit (dBm) Antenna Verdict
1 829.280 -50.14 -13.00 Vertical N/A
2 870.020 -54.46 -13.00 Vertical N/A
3 1246.499 -39.35 -13.00 Vertical PASS
4 2221.609 -38.76 -13.00 Vertical PASS
5 7345.526 -43.57 -13.00 Vertical PASS
6 9933.324 -37.94 -13.00 Vertical PASS
Shenzhen Morlab Communications Technology Co., Ltd. Tel: 86-755-36698555 Fax: 86-755-36698525
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LTE Band 7, 20MHz BW, Low Channel, QPSK

No. Fre.(MHz) PK (dBm) Limit (dBm) Antenna Verdict
1 80.440 -68.34 -25.00 Horizontal PASS
2 1344.458 -38.97 -25.00 Horizontal PASS
3 2487.955 -13.74 -25.00 Horizontal N/A
4 5030.842 -46.90 -25.00 Horizontal PASS
5 9822.513 -37.97 -25.00 Horizontal PASS
6 13580.797 -37.73 -25.00 Horizontal PASS

3 ot

No. Fre.(MHz) PK (dBm) Limit (dBm) Antenna Verdict
1 84.320 -68.80 -25.00 Vertical PASS
2 1217.687 -40.65 -25.00 Vertical PASS
3 2488.595 -22.22 -25.00 Vertical N/A
4 5019.640 -44.86 -25.00 Vertical PASS
5 10057.756 -35.33 -25.00 Vertical PASS
6 13740.426 -38.59 -25.00 Vertical PASS
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LTE Band 7, 20MHz BW, Mid Channel, QPSK

No. Fre.(MHz) PK (dBm) Limit (dBm) Antenna Verdict
1 79.470 -68.23 -25.00 Horizontal PASS
2 1391.837 -39.11 -25.00 Horizontal PASS
3 2590.396 -33.51 -25.00 Horizontal N/A
4 5081.251 -45.45 -25.00 Horizontal PASS
5 9878.523 -38.64 -25.00 Horizontal PASS
6 16112.457 -38.65 -25.00 Horizontal PASS

No. Fre.(MHz) PK (dBm) Limit (dBm) Antenna Verdict
1 84.320 -68.93 -25.00 Vertical PASS
2 1342.537 -40.11 -25.00 Vertical PASS
3 2280.512 -38.42 -25.00 Vertical PASS
4 5078.451 -44 .37 -25.00 Vertical PASS
5 7341.262 -43.18 -25.00 Vertical PASS
6 10158.574 -36.47 -25.00 Vertical PASS
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REPORT No.: SZ24050196W06

LTE Band 7, 20MHz BW, High Channel, QPSK

No. Fre.(MHz) PK (dBm) Limit (dBm) Antenna Verdict
1 80.440 -68.97 -25.00 Horizontal PASS
2 1320.768 -40.22 -25.00 Horizontal PASS
3 2585.914 -20.37 -25.00 Horizontal N/A
4 5109.256 -43.74 -25.00 Horizontal PASS
5 9912.129 -38.37 -25.00 Horizontal PASS
6 13754.428 -38.80 -25.00 Horizontal PASS

No. Fre.(MHz) PK (dBm) Limit (dBm) Antenna Verdict
1 81.410 -69.02 -25.00 Vertical PASS
2 1350.220 -39.68 -25.00 Vertical PASS
3 2585.914 -30.19 -25.00 Vertical N/A
4 5109.256 -40.61 -25.00 Vertical PASS
5 10239.789 -34.01 -25.00 Vertical PASS
6 13597.600 -38.52 -25.00 Vertical PASS
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LTE Band 12, 10MHz BW, Low Channel, QPSK
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No. Fre.(MHz) PK (dBm) Limit (dBm) Antenna Verdict

1 702.883 -52.46 -13.00 Horizontal N/A
2 735.896 -56.19 -13.00 Horizontal N/A
3 2120.373 -38.72 -13.00 Horizontal PASS
4 3517.744 -51.22 -13.00 Horizontal PASS
5 4752.230 -48.22 -13.00 Horizontal PASS
6 11024.155 -38.65 -13.00 Horizontal PASS
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uHz

No. Fre.(MHz) PK (dBm) Limit (dBm) Antenna Verdict

1 702.883 -62.37 -13.00 Vertical N/A
2 737.838 -58.21 -13.00 Vertical N/A
3 1199.533 -39.43 -13.00 Vertical PASS
4 2264.955 -38.12 -13.00 Vertical PASS
5 5107.552 -46.06 -13.00 Vertical PASS
6 10260.722 -36.29 -13.00 Vertical PASS
Shenzhen Morlab Communications Technology Co., Ltd. Tel: 86-755-36698555 Fax: 86-755-36698525
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