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Plot 7-111. Upper Band Edge Plot (LTE Band 12 - 10MHz QPSK - Full RB)
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Plot 7-112. Lower Band Edge Plot (LTE Band 17 - 5MHz QPSK - Full RB)
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Plot 7-113. Upper Band Edge Plot (LTE Band 17 - 5MHz QPSK - Full RB)
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Plot 7-114. Lower Band Edge Plot (LTE Band 17 - 10MHz QPSK — Full RB)
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Plot 7-115. Upper Band Edge Plot (LTE Band 17 - 10MHz QPSK - Full RB)
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Plot 7-116. Lower Band Edge Plot (LTE Band 13 - 5MHz QPSK - Full RB)
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Plot 7-117. Lower Emission Mask Plot (LTE Band 13 - 5MHz QPSK - Full RB)
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Plot 7-118. Upper Band Edge Plot (LTE Band 13 - 5MHz QPSK - Full RB)
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Plot 7-119. Upper Emission Mask Plot (LTE Band 13 - 5MHz QPSK - Full RB)
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Plot 7-120. Lower Band Edge Plot (LTE Band 13 - 10MHz QPSK — Full RB)
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Plot 7-121. Lower Emission Mask Plot (LTE Band 13 - 10MHz QPSK — Full RB)
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Plot 7-122. Upper Band Edge Plot (LTE Band 13 - 10MHz QPSK — Full RB)
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Plot 7-123. Upper Emission Mask Plot (LTE Band 13 - 10MHz QPSK - Full RB)
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Plot 7-125. Lower Extended Band Edge Plot ( WCDMA AWS — Ch. 1312)
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Plot 7-126. Upper Band Edge Plot (WCDMA AWS - Ch. 1513)
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Plot 7-127. Upper Extended Band Edge Plot (WCDMA AWS - C
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@ clement

7.5 Peak-Average Ratio

§27.50(d)(5)

Test Overview

A peak to average ratio measurement is performed at the conducted port of the EUT. The spectrum analyzers
Complementary Cumulative Distribution Function (CCDF) measurement profile is used to determine the largest
deviation between the average and the peak power of the EUT in a given bandwidth. The CCDF curve shows how
much time the peak waveform spends at or above a given average power level. The percent of time the signal
spends at or above the level defines the probability for that particular power level. All ports were tested and only the
worst case data were reported.

Test Procedure Used

KDB 971168 D01 v03r01 — Section 5.7.1

Test Settings

o M wbd e

Frequency = carrier center frequency

The signal analyzer's CCDF measurement profile is enabled

Measurement BW = OBW or specified reference bandwidth

The signal analyzer was set to collect one million samples to generate the CCDF curve

The measurement interval was set depending on the type of signal analyzed. For continuous signals (>98%

duty cycle), the measurement interval was set to 1ms. For burst transmissions, the spectrum analyzer is

set to use an internal “RF Burst” trigger that is synced with an incoming pulse and the measurement interval

is set to less than the duration of the “on time” of one burst to ensure that energy is only captured during a

time in which the transmitter is operating at maximum power

Test Setup

The EUT and measurement equipment were set up as shown in the diagram below.

Test Notes

None.

Communication Tester

Spectrum Analyzer

EUT

Figure 7-4. Test Instrument & Measurement Setup
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LTE Band 66

Spectrum Analyzer 1 +
Power Stat CCDF
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1 Metrics

Input Z: 50 @
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Freq Ref. Int (S)
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4 B
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=0 cm?) %

Spectrum Analyzer 1 |
Power Stat CCDF
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InputZ: 50 Q
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> Align: Aut Freq Ref: Int (S)

Average Power
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5% at 0 dB
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6.38dB
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7.49 dB
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/Atten: 36 dB
Preamp: Off
W Path: Standard
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W Path: Standard
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Trig: Free Run
#IF Gain: Low
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CF Step
3.000000 MHz
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20.00 dB|

Trig: Free Run
#IF Gain: Low

Center Freq: 1.745000000 GHz
Counts: 2.00 M/2.00 Mpt.
Radio Std: None

3.000000 MHz.

Auto
Man

Plot 7-129. PAR Plot (LTE Band 66 - 1.4MHz 16-QAM - Full RB)
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Spectrum Analyzer 1 +
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sl |
Plot 7-131. PAR Plot (LTE Band 66 - 3MHz 16-QAM - Full RB)
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@ element
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@ clement

7.6 Radiated Power (ERP/EIRP)

§27.50(b)(10), §27.50(c)(10), §27.50(d)(4)

Test Overview

Effective Radiated Power (ERP) and Equivalent Isotropic Radiated Power (EIRP) measurements are calculated by
adding highest antenna gain to maximum measured conducted output power. All measurements are performed as
RMS average measurements while the EUT is operating at its maximum duty cycle, at maximum power, and at the

appropriate frequencies.

Test Procedures Used

KDB 971168 D01 v03r01 — Section 5.2.1

ANSI C63.26-2015 — Se

Test Settings

ction 5.2.5.5

The relevant equation for determining the ERP or EIRP from the conducted RF output power measured is:

ERP/EIRP = PMeas - LC + GT

Where:

ERP/EIRP = Effective or Equivalent Isotropic Radiated Power, respectively (expressed in the same units as PMeas,

typically dBW or dBm)

PMeas = measured transmitter output power or PSD, in dBW or dBm

LC = signal attenuation in the connecting cable between the transmitter and antenna in dB

GT = gain of the transmitting antenna, in dBd (ERP) or dBi (EIRP)

Test Setup

The EUT and measurement equipment were set up as shown in the diagram below.

Communication Tester |«

Figure 7-5. ERP/EIRP Measurement Setup

\ 4

EUT
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Test Notes

1. The EUT was tested in all possible test configurations. The worst case emissions are reported with the EUT
modulations, RB sizes and offsets, and channel bandwidth configurations shown in the tables below.

2. This unit was tested with its standard battery.

3. The Level (dBm) readings in the table were taken with a correction table loaded into the base station
simulator. The correction table was used to account for the signal attenuation in the connecting cable
between the transmitter and antenna.

4. This device employs UMTS technology with WCDMA (AMR/RMC) and HSDPA capabilities. The EUT was
tested under all configurations and the highest power is reported in WCDMA mode with HSDPA Inactive at
12.2 kbps RMC and TPC bits all setto "1."

5. The Ant. Gains (GT) are listed in dBi.

Approved by:
FCC ID: BCG-A2984 @ element PART 27 MEASUREMENT REPORT .

Technical Manager
Test Report S/N: Test Dates: EUT Type:

Page 100 of 120
1C2305020013-05.BCG 06/07/2023 - 07/31/2023 Watch

V2.1 11/9/2021
Unless otherwise specified, no part of this report may be reproduced or utilized in any part, form or by any means, electronic or mechanical, including photocopying and microfilm, without
permission in writing from Element Materials Technology. If you have any questions about this or have an enquiry about obtaining additional rights to this report or assembly of contents
thereof, please contact ct.info@element.com.



@ clement

7.6.1 Antenna FCM - EIRP
Antenna FCM LTE Band 66

Bandwidth

Frequency | Ant. Gain RB Conducted EIRP EIRP Limit | Margin

Mod. [MHz] [dBi] Size/Offset | Power [dBm] [dBm] EIRP [mW] [dBm] [dB]
17107 -13.20 173 24 50 11.30 13.490 30.00 -18.70

QPSK 1745.0 -13.20 1/3 24.26 11.06 12.764 30.00 -18.94
17793 -13.20 173 24 47 11.27 13.397 30.00 -18.73

16-QAM 1779.3 -13.20 1/5 23.86 10.66 11.641 30.00 -19.34
1711.5 -13.20 177 2450 11.30 13.490 30.00 -18.70
QPSK 1745.0 -13.20 1/0 24.40 11.20 13.183 30.00 -18.80
1778.5 -13.20 1/0 2420 11.00 12.589 30.00 -19.00

16-QAM 1778.5 -13.20 1/0 24.01 10.81 12.050 30.00 -19.19
1712.5 -13.20 1/12 24 50 11.30 13.490 30.00 -18.70
QPSK 1745.0 -13.20 1/12 24.50 11.30 13.490 30.00 -18.70
1777.5 -13.20 1/0 24.49 11.29 13.459 30.00 -18.71

16-QAM 1712.5 -13.20 1/0 23.97 10.77 11.940 30.00 -19.23
1715.0 -13.20 1/25 24 50 11.30 13.490 30.00 -18.70

QPSK 1745.0 -13.20 1/25 24.45 11.25 13.335 30.00 -18.75
1775.0 -13.20 1/49 24 .30 11.10 12.882 30.00 -18.90
16-QAM 1715.0 -13.20 1/25 23.92 10.72 11.803 30.00 -19.28
1717.5 -13.20 1/37 24 .50 11.30 13.490 30.00 -18.70

QPSK 1745.0 -13.20 1/74 2450 11.30 13.490 30.00 -18.70
1772.5 -13.20 1/0 2432 11.12 12.942 30.00 -18.88

16-QAM 1772.5 -13.20 1/74 24.00 10.80 12.023 30.00 -19.20
1720.0 -13.20 1/50 2450 11.30 13.490 30.00 -18.70

QPSK 17450 -13.20 1/0 2433 11.13 12.972 30.00 -18.87
1770.0 -13.20 1/0 2450 11.30 13.490 30.00 -18.70

16-QAM 17700 -13.20 1/0 23 86 10.66 11.641 30.00 -19.34

Table 7-2. Antenna FCM EIRP Data (LTE Band 66)
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Antenna FCM LTE Band 4

) Frequen Ant. Gain RB Conducted EIRP EIRP Limit Margin
Bandwidth Mod. re[:\Iqu]w [dBi] SizelOffset |Power [dBm]| [@Bm] |En MW rigm) [drg]
1710.7 13.20 173 24.50 11.30 13.490 30.00 18.70
QPSK 17325 13.20 173 24.25 11.05 12.735 30.00 18.95
1754 3 13.20 175 24.48 11.28 13.428 30.00 1872
16-QAM 17325 13.20 170 23.93 10.73 11.830 30.00 19.27
17115 13.20 1/7 24 50 11.30 13.490 30.00 1870
QPsK 17325 13.20 177 24.28 11.08 12.823 30.00 18.92
17535 13.20 177 24.45 11.25 13.335 30.00 18.75
16-QAM 17325 13.20 170 23.99 10.79 11.995 30.00 1921
1712 5 1320 1712 24 50 11.30 13 490 30.00 1870
QPsK 17325 13.20 1/12 2434 11.14 13.002 30.00 18.86
1752 5 13.00 170 24 49 11.29 13.459 30.00 1871
16-QAM 1732.5 13.20 1712 24.08 10.88 12.246 30.00 1912
1715.0 13.20 1/25 24.50 11.30 13.490 30.00 1870
QPsK 17325 1320 1/25 24.25 11.05 12.735 30.00 18.95
1750.0 13.20 170 2450 11.30 13.490 30.00 1870
16-QAM 1732.5 13.20 170 24.07 10.87 12.218 30.00 1913
17175 13.20 1737 24 50 11.30 13.490 30.00 1870
QPsK 17325 13.20 170 2429 11.09 12.853 30.00 18.91
17475 13.20 1/37 2416 10.96 12.474 30.00 19.04
16-QAM 17325 13.20 1737 24.03 10.83 12.106 30.00 1917
1720.0 13.20 1750 2450 11.30 13.490 30.00 1870
QPsK 17325 13.20 1/99 24.36 1116 13.062 30.00 18.84
1745.0 13.20 170 24.25 11.05 12.735 30.00 18.95
16-QAM 1720.0 13.20 170 24.03 10.83 12.106 30.00 1917
Table 7-3. Antenna FCM EIRP Data (LTE Band 4)
Antenna FCM WCDMA AWS
Frequency Mode c°:::;tfd Ant.Gain [ ERP |___ EIRP Limit | Margin
[MHz] [dBi] [dBm] MWI)  raBm) [dB]
[dBm]
1712.40 WCDMA1700 2367 -13.20 10.47 11.143 30.00 -19.53
1732.60 WCDMA1700 23.87 -13.20 10.67 11.668 30.00 -19.33
1752 .60 WCDMA1700 23.65 -13.20 10.45 11.092 30.00 -19.55

Table 7-4. Antenna FCM EIRP Data (WCDMA AWS)
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7.6.2 Antenna BCM - ERP/EIRP

Antenna BCM LTE Band 12

. Frequency | Ant. Gain RB Conducted ERP ERP Limit Margin EIRP EIRP Limit Margin
(B oS [MHz] [dBi] size/Offset | Power [dBm] | = CEM navagts) [dBm] [dB] @Bmy | ERP MWL e [dB]
699.7 32.10 1/3 2546 8.79 0132 3477 -43.56 6.64 0.217 36.99 -43.63
QPSK 707.5 -32.10 1/5 25.40 -8.85 0.130 34.77 -43.62 £.70 0214 36.99 -43.69
7153 -32.10 1/3 2550 8.75 0133 3477 -43.52 6.60 0.219 36.99 -43.59
16-QAM 699.7 -32.10 1/0 2477 948 0.113 3477 4425 7.33 0.185 36.99 4432
7005 -32.10 1/0 2549 876 0133 3477 43 53 6.61 0.218 36.99 -43.60
QPSK 707.5 -32.10 1/14 2550 875 0133 3477 43 52 -6.60 0.219 36.99 -43 59
714.5 -32.10 1/0 2544 8.81 0132 3477 4358 6.66 0.216 36.99 4365
16-QAM 700.5 -32.10 1/0 2481 944 0.114 3477 44 21 -7.29 0.187 36.99 4428
7015 -32.10 1712 2550 8.75 0133 3477 4352 -6.60 0.219 36.99 -43.59
QPSK 7075 32.10 1/24 2531 -8.94 0128 3477 4371 6.79 0.209 36.99 4378
7135 -32.10 1/0 2516 -9.09 0123 3477 -43.86 6.94 0.202 36.99 -43.93
16-QAM 7015 -32.10 1/0 24.00 935 0116 3477 4412 7.20 0.191 36.99 4419
704.0 -32.10 1/25 2545 -8.80 0.132 34.77 -43.57 6.65 0.216 36.99 -43.64
QPSK 707.5 -32.10 1/49 25.50 8.75 0.133 34.77 43.52 6.60 0.219 36.99 -43.59
711.0 -32.10 1/0 25.25 9.00 0.126 34.77 43.77 £.85 0.207 36.99 -43.84
16-QAM 704.0 -32.10 1/49 24.89 0.36 0.116 3477 4413 7.21 0.190 36.99 —44.20
Table 7-5. Antenna BCM ERP/EIRP Data (LTE Band 12)
Antenna BCM LTE Band 17
5 Frequency | Ant. Gain RB Conducted ERP Limit | Margin EIRP EIRP Limit [ Margin
Eo Rd [MHz] [dBi] | Size/Offset |Power [dBm] |CF [om] | ERP MW pm [dB] rBm]  [ERF WL gy [dB]
706.5 -32.10 1124 2549 8.76 0.133 34.77 -43.53 6.61 0.218 36.99 -43.60
QPSK 710.0 -32.10 1/24 2550 8.75 0.133 34.77 -43.52 6.60 0.219 36.99 -43.59
713.5 -32.10 1/24 25.50 8.75 0.133 34.77 -43.52 6.60 0.219 36.99 -43.59
16-QAM 710.0 -32.10 1/24 24.80 945 0114 3477 4422 -7.30 0.186 36.99 4429
709.0 -32.10 1/49 2547 878 0132 3477 43 55 663 0.217 36.99 -43.62
QPSK 710.0 32.10 1/49 2550 8.75 0133 3477 43 52 6.60 0.219 36.99 -43.59
711.0 -32.10 1/0 2531 894 0128 3477 4371 6.79 0.209 36.99 4378
16-QAM 709.0 -32.10 1/49 24.87 938 0115 3477 4415 7.23 0.189 36.99 4422
Table 7-6. Antenna BCM ERP/EIRP Data (LTE Band 17)
Antenna BCM LTE Band 13
. Frequency | Ant. Gain RB Conducted ERP Limit Margin EIRP EIRP Limit Margin
(B oS [MHz] [dBi] Size/Offset | Power [dBm] | = 9BM]| ERP MW =0 [dB] @Bmy | ERP MWL e [dB]
779.5 -28.50 1712 2550 5145 0.305 3477 -39.92 -3.00 0.501 36.99 -39.99
QPSK 782.0 28 50 1/0 2550 5.15 0.305 3477 -39.92 -3.00 0.501 36.99 -39.99
784.5 28.50 1712 25.26 539 0.289 34.77 -40.16 3.24 0.474 36.99 -40.23
16-QAM 782.0 —28.50 1/0 24.95 570 0.269 34.77 4047 -3.55 0.442 36.99 ~40.54
QPsK 782.0 28.50 1/49 25.35 5.30 0.000 34.77 -40.07 3145 0.484 36.99 -40.14
16-QAM 782.0 28,50 1/0 24.96 5.69 0.000 3477 -40.46 -3.54 0.443 36.99 4053
Table 7-7. Antenna BCM ERP/EIRP Data (LTE Band 13)
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7.7 Radiated Spurious Emissions

§2.1053, §27.53(f)

Test Overview

Radiated spurious emissions measurements are performed using the field strength conversion method described
in KDB 971168 with the EUT transmitting into an integral antenna. Measurements on signals operating below 1GHz
are performed using horizontally and vertically polarized broadband hybrid antennas. Measurements on signals
operating above 1GHz are performed using vertically and horizontally polarized broadband horn antennas. All
measurements are performed while the EUT is operating at maximum power and at the appropriate frequencies.

Test Procedures Used

KDB 971168 D01 v03r01 — Section 5.8

ANSI C63.26 2015, TIA-603-E-2016 — Section 2.2.12

Test Settings

1. RBW = 100kHz for emissions below 1GHz and 1MHz for emissions above 1GHz

2. VBW =3 x RBW

3. Span = 1.5 times the OBW

4. No. of sweep points > 2 x span / RBW

5. Detector = RMS

6. Trace mode = Average (Max Hold for pulsed emissions)

7. The trace was allowed to stabilize
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Test Setup

The EUT and measurement equipment were set up as shown in the diagram below.

Imto dm
EUT
antenna mast
turntable
0.8m
1L
| |
| sm |
Figure 7-6. Test Instrument & Measurement Setup < 1GHz
bore sight
anterna mast
1m to 4m
/ EUT
tumtable .
1.5m & styrofoam block
| |
i D |
Figure 7-7. Test Instrument & Measurement Setup > 1GHz
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Test Notes

1. Field strengths are calculated using the Measurement quantity conversions in KDB 971168 Section 5.8.4.

a. E(dBuV/m) = Measured amplitude level (dBm) + 107 + Cable Loss (dB) + Antenna Factor (dB/m)
b. EIRP (dBm) = E(dBuV/m) + 20logD — 104.8; where D is the measurement distance in meters.

The EUT was tested in three orthogonal planes and in all possible test configurations and positioning. The
worst case emissions are reported with the EUT positioning, modulations, RB sizes and offsets, and
channel bandwidth configurations shown in the tables below.

This unit was tested with its standard battery.

The spectrum is measured from 9kHz to the 10th harmonic of the fundamental frequency of the transmitter.
The worst-case emissions are reported.

D is the measurement test distance and emissions 1-18GHz were measured at a 3 meters test distance
while emissions above 18GHz were measured at a 1 meter test distance with the application of a distance
correction factor.

The "-" shown in the following RSE tables are used to denote a noise floor measurement.
This device employs UMTS technology with WCDMA (AMR/RMC) and HSDPA capabilities. The EUT was

tested under all configurations and the highest power is reported in WCDMA mode with HSDPA Inactive at
12.2 kbps RMC and TPC bits all set to “1”.
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7.7.1

Radiated Spurious Emission Measurement

Antenna FCM LTE Band 66/4

Trace: MAXH RBW: 1 MHz
Detector: RMS VBW: 3 MHz
Horizontal SWT: 60.0ms
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Plot 7-153. Antenna FCM Radiated Spurious Emission above 1GHz (LTE Band 66/4)
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Bandwidth (MHz): 20
Frequency (MHz): 17200
RB | Offset: 17580
3440.0 ' - - -78.99 2.54 30.55 -64.70 -13.00 -51.70
5160.0 ' 347 159 -73.95 5.38 38.43 -56.83 -13.00 -43.83
6880.0 V' - - -81.95 8.58 33.63 -61.63 -13.00 -48.63
8600.0 \' -80.52 8.81 35.29 -59.97 -13.00 -46.97

Table 7-8. Antenna FCM R

adlated Spurious Data (LTE Band 66/4 — Low Channel)

Bandwidth (MHz): 20
Frequency (MHz): 17450
RB | Offset: 17580
3490.0 ' 102 187 -79.22 3.19 30.97 -64.29 -13.00 -51.29
5235.0 ' 347 163 -69.34 6.70 4436 -50.90 -13.00 -37.90
6980.0 V' - - -84.47 9.85 32.38 -62.88 -13.00 -49.88
8725.0 \' -84.02 11.03 34.01 -61.24 -13.00 -48.24

Table 7-9. Antenna FCM Radlated Spurious Data (LTE Band 66/4 — Mid Channel)

Bandwidth (MHz): 20
Frequency (MHz): 1770.0
RB | Offset: 17580
3540.0 H - - -68.17 285 41.68 -53.58 -13.00 -40.58
5310.0 ' 312 161 -51.93 5.96 61.03 -34.23 -13.00 -21.23
7080.0 ' - - -71.7M 8.40 43.69 -51.57 -13.00 -38.57
8850.0 V' -72.48 9.24 43.76 -51.49 -13.00 -38.49

Table 7-10. Antenna FCM Radlated Spurious Data (LTE Band 66/4 — High Channel)
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Antenna BCM LTE Band 12/17

LTE Fundamental |
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Plot 7-154. Antenna BCM Radiated Spurious Emission below 1GHz (LTE Band 12/17)
Trace: MAXH RBW: 1 MHz
Detector: RMS VBW: 3 MHz
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Plot 7-155. Antenna BCM Radiated Spurious Emission above 1GHz (LTE Band 12/17)
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Bandwidth (MHz): 10
Frequency (MHz): 704.0
RB | Offset: 1/25
1408.0 H 250 155 -69 46 -4.85 3269 -62.57 -13.00 -49.57
21120 H 222 153 -63 84 -128 41 88 -5338 -13.00 -40.38
2816.0 H - - -77.61 0.19 29.58 -65.68 -13.00 -52.68
35200 H -78.43 1.78 30.35 -64 .91 -13.00 -51.91

Table 7-11. Antenna BCM R

adlated Spurious Data (LTE Band 12/17 — Low Channel)

Bandwidth (MHz): 10
Frequency (MHz): 7075
RB | Offset: 1/25
1415.0 H 292 161 -69 14 -4.86 33.00 -62 25 -13.00 -49.25
21225 H 146 228 -62 96 137 42 67 -52 58 -13.00 -39 58
2830.0 H - - -77 61 017 29 56 -65.70 -13.00 -52.70
35375 H -78.50 177 3027 -64 99 -13.00 5199
Table 7-12. Antenna BCM Radlated Spurious Data (LTE Band 12/17 — Mid Channel)
Bandwidth (MHz): 10
Frequency (MHz): 7110
RB | Offset: 1/25
14220 H 144 109 -67.27 -4.87 3486 -60.39 -13.00 -47.39
2133.0 H 172 102 -60 92 -1.42 44 66 -50.60 -13.00 -37.60
28440 H - - 7769 019 29 50 6576 -13.00 5276
3555.0 H 7835 174 3039 -64 87 -13.00 5187

Table 7-13. Antenna BCM Radlated Spurious Data (LTE Band 12/17 — High Channel)
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Antenna BCM LTE Band 13
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Plot 7-156. Antenna BCM Radiated Spurious Emission below 1GHz (LTE Band 13)
Trace: MAXH RBW: 1 MHz
Detector: RMS VBW: 3 MHz
Horizontal SWT: 27.0ms
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Plot 7-157. Antenna BCM Radiated Spurious Emission above 1GHz (LTE Band 13)
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Bandwidth (MHz): 5
Frequency (MHz): 7795
RB | Offset: 1112
1559.0 H 211 330 -72.99 -163 3238 -62 87 -40.00 -22 87
23385 H 187 185 7419 166 34 47 -60 79 -13.00 4779
3118.0 H - - 7923 369 31.46 -63.80 -13.00 -50.80
3897 5 H - - -79.80 503 32.23 -63.03 -13.00 -50.03
Table 7-14. Antenna BCM Radiated Spurious Data (LTE Band 13 — Low Channel)
Bandwidth (MHz): )
Frequency (MHz): 7820
RB / Offset: 1112
1564.0 H 133 231 7278 -163 32.59 -62 66 -40.00 -22 66
2346.0 H 300 15 7178 166 36.90 -58 36 -13.00 -45.36
3128.0 H - - -79 81 369 30.88 -64 38 -13.00 -51.38
3910.0 H - - -80.38 503 3165 63 61 -13.00 -50.61
Table 7-15. Antenna BCM Radiated Spurious Data (LTE Band 13 — Mid Channel)
Bandwidth (MHz): )
Frequency (MHz): 7845
RB / Offset: 1112
1569.0 H 252 306 7352 -163 31.85 -63 40 -40.00 -23.40
23535 H 295 20 -70.50 166 38.16 -57 10 -13.00 -44.10
3138.0 H - - 7993 3689 30.76 -64 50 -13.00 -51.50
3922 5 H - -80 62 503 31.41 -63.85 -13.00 -50.85

Table 7-16. Antenna B

CM Radiated S

purious Data (LTE Band 13 — High Channel)
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Antenna FCM WCDMA AWS
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Plot 7-158. Antenna FCM Radiated Spurious Emission above 1GHz (WCDMA AWS)
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Mode: WCDMA RMC
Channel: 1312
Frequency (MHz): 1712.4
3424.8 - - - 7719 1.64 31.45 -63.81 -13.00 -50.81
5137.2 -79.66 4.87 32.21 -63.05 -13.00 -50.05
7-17. Antenna FCM Radlated Spurious Data (WCDMA AWS — Low Channel)
Mode: WCDMA RMC
Channel: 1413
Frequency (MHz): 17326
3465.2 v 102 181 75.41 1.59 33.18 -62.08 -13.00 -49.08
5197.8 v 326 172 -70.35 4.71 41.35 -53.91 -13.00 -40.91
6930.4 v - - -81.52 8.76 34.24 -61.02 -13.00 -48.02
8663.0 Y, -82.00 8.97 33.97 -61.28 -13.00 -48.28
Table 7-18. Antenna FCM Radlated Spurious Data (WCDMA AWS — Mid Channel)
Mode: WCDMA RMC
Channel: 1513
Frequency (MHz): 1752 6
3505.2 - - - -77.65 1.74 31.09 -64.16 -13.00 -51.16
5957 8 - 312 162 -75.30 488 36.58 -58.68 -13.00 -45 68
7010.4 - - - -81.21 8.28 34.07 -61.19 -13.00 -48.19
8763.0 -82.07 9.63 34.56 -60.70 -13.00 -47.70

Table 7-19. Antenna FCM Radlated Spurious Data (WCDMA AWS - High Channel)
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7.8  Frequency Stability / Temperature Variation
§2.1053, §27.53

Test Overview and Limit

Frequency stability testing is performed in accordance with the guidelines of ANSI C63.26-2015 and TIA-603-E-
2016. The frequency stability of the transmitter is measured by:

a.) Temperature: The temperature is varied from -30°C to +50°C in 10°C increments using an environmental
chamber.

b.)  Primary Supply Voltage: The primary supply voltage is varied from 85% to 115% of the nominal value for
non hand-carried battery and AC powered equipment. For hand-carried, battery-powered equipment, primary
supply voltage is reduced to the battery operating end point which shall be specified by the manufacturer.

For Part 27, the frequency stability shall be sufficient to ensure that the fundamental emission stays within
the authorized frequency block.

Test Procedure Used

ANSI C63.26 2015

TIA-603-E-2016

Test Settings

1. The carrier frequency of the transmitter is measured at room temperature (20°C to provide a reference).

2. The equipment is turned on in a “standby” condition for fifteen minutes before applying power to the
transmitter. Measurement of the carrier frequency of the transmitter is made within one minute after
applying power to the transmitter.

3. Frequency measurements are made at 10°C intervals ranging from -30°C to +50°C. A period of at least
one half-hour is provided to allow stabilization of the equipment at each temperature level.

Test Setup
.
Temperature Chamber
Communication Tester ] EUT
Figure 7-8. Test Instrument & Measurement Setup
Test Notes
None
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Frequency Stability / Temperature Variation

LTE Band 66/4

Operating Band Lower Boundary (GHz)

1.710

Ref Voltage (VDC)

3.80

Measured Freq. Delta from
Voltage (%) Power (VDC) Temp (°C) Freq. (GHz) Operamg Range (GHz)
- 30 1.711096679 -0.0010967
- 20 1.711090315 -0.0010903
-10 1.710999452 -0.0009995
0 1.711004229 -0.0010042
100 % 3.80 +10 1.711022675 -0.0010227
+ 20 (Ref) 1.711020600 -0.0010206
+30 1.711054978 -0.0010550
+40 1.711041852 -0.0010419
+ 50 1.711041861 -0.0010419
Battery Endpoint 3.40 +20 1.711042385 -0.0010424

Table 7-20. LTE Band 66/4 Lower Boundary Frequency Stability Data

LTE Band 66/4

Operating Band Upper Boundary (GHz)

1.780

Ref. Voltage (VDC)

3.80

Measured Freq. Delta from
Voitage (%) Power (VDC) Temp (°C) Freq. (GHz) Dpera:'{:lg Range (GHz)
- 30 1.778902618 -0.0010974
- 20 1.7768899315 -0.0011007
-10 1.778996440 -0.0010036
0 1.779004275 -0.0009957
100 % 3.80 +10 1.779050776 -0.0009492
+ 20 (Ref) 1.779063859 -0.0009361
+ 30 1.779069776 -0.0009302
+40 1.779062001 -0.0009380
+ 50 1.779072404 -0.0009276
Battery Endpoint 3.40 +20 1.779081235 -0.0009188

Table 7-21. LTE Band 66/4 Upper Boundary Frequency Stability Data
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Frequency Stability / Temperature Variation

LTE Band 12/17

Operating Band Lower Boundary {GHz)

0.699

Ref. Voltage (VDC):

3.80

Measured Freq. Delta from
Voltage (%) Power (VDC) Temp (°C) Freq. (GHz) Dpera:'qng Range (GHz)
- 30 0.69952 -0.6995200
- 20 0.69952 -0.6995243
-10 0.69949 -0.6994860
0 0.69950 -0.6994953
100 % 3.80 +10 0.69951 -0.6995129
+ 20 (Ref) 0.69951 -0.6995079
+ 30 0.69949 -0.6994949
+40 0.69949 -0.6994860
+ 50 0.69949 -0.6994872
Battery Endpoint 3.40 +20 0.69950 -0.6994989

Table 7-22. LTE Band 12/17 Lower Boundary Frequency Stability Data

LTE Band 12/17

Operating Band Upper Boundary (GHz)

0.716

Ref. Voltage (VDC):

3.80

Voltage (%) Power (VDC) Temp (°C) FI?/I:qa.s(uGr;ci) op ef;(tei(:l.ngsgr? g;;o(gHz)
-30 0.71547 -0.7154734
- 20 0.71547 -0.7154711
-10 0.71555 -0.7155531
0 0.71555 -0.7155526
100 % 3.80 + 10 0.71555 -0.7155487
+ 20 (Ref) 0.71555 -0.7155501
+ 30 0.71555 -0.7155516
+ 40 0.71556 -0.7155639
+ 50 0.71556 -0.7155551
Battery Endpoint 3.40 + 20 0.71555 -0.7155498

Table 7-23. LTE Band 12/17 Upper Boundary Frequency Stability Data
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Frequency Stability / Temperature Variation

LTE Band 13
Operating Band Lower Boundary (GHz) 0.777
Ref. Voltage (VDC): 3.80
Measured Freq. Delta from
Voltage (%) Power (VDC) Temp (°C) Freq. (GHz) Dpera:'qng Range (GHz)
- 30 077727 -0.7772706
-20 077727 07772717
-10 0.77725 -0.7772529
0 0.77725 -0.7772536
100 % 3.80 +10 077725 -0.7772465
+ 20 (Ref) 077725 -0.7772484
+ 30 0.77725 -0.7772508
+ 40 077725 -0.7772531
+ 50 077726 -0.7772556
Battery Endpoint 340 +20 077726 -0.7772639

Table 7-24. LTE Band 13 Lower Boundary Frequency Stability Data

LTE Band 13

Operating Band Upper Boundary (GHz)

0.787

Ref. Voltage (VDC):

3.80

Voltage (%) Power (VDC) Temp (°C) F';Aee ;S(ucga(i) op el:;fi?{gD::: E;;o(rgHz)
- 30 0.78674 -0.7867361
- 20 0.78674 -0.7867387
- 10 0.78676 -0.7867639
0 0.78677 -0.7867727
100 % 3.80 +10 0.78678 -0.7867785
+ 20 (Ref) 0.78677 -0.7867666
+ 30 0.78677 -0.7867741
+40 0.78678 -0.7867783
+ 50 0.78578 -0.7857758
Battery Endpoint 3.40 + 20 0.78577 -0.7857725

Table 7-25. LTE Band 13 Upper Boundary Frequency Stability Data
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Frequency Stability / Temperature Variation

WCDMA AWS

Operating Band Lower Boundary (GHz)

1.710

Ref. Voltage (VDC)

3.80

Voltage (%) Power (VDC) Temp (°C) FI:A:(?S (uGrzci) Op ef;fi(:].gDR?g: gf;o(gHz)
-30 1.710376420 -0.0003764
-20 1.710374965 -0.0003750
-10 1.710381122 -0.0003811
0 1.710374041 -0.0003740
100 % 3.80 + 10 1.710374154 -0.0003742
+ 20 (Ref) 1.710374935 -0.0003749
+30 1.710337395 -0.0003374
+ 40 1.710374140 -0.0003741
+50 1.710373265 -0.0003733
Battery Endpoint 3.40 + 20 1.710385941 -0.0003859

Table 7-26. WCDMA AWS Lower Boundary Frequency Stability Data

WCDMA AWS
Operating Band Upper Boundary (GHz) 1.755
Ref. Voltage (VDC) 3.80
votiage 09 | poweroo) | Temproy | Meased | Tew peanon
-30 1.754633571 -0.0003664
-20 1.754633162 -0.0003668
-10 1.754637267 -0.0003627
0 1.754639280 -0.0003607
100 % 3.80 + 10 1.754635310 -0.0003647
+ 20 (Ref) 1.754638043 -0.0003620
+ 30 1.754641152 -0.0003588
+ 40 1.754638936 -0.0003611
+ 50 1.754637502 -0.0003625
Battery Endpoint 3.40 + 20 1.754639258 -0.0003607

Table 7-27. WCDMA AWS Upper Boundary Frequency Stability Data
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8.0 CONCLUSION

The data collected relate only to the item(s) tested and show that the Apple Watch
FCC ID: BCG-A2984 complies with all the requirements of Part 27 of the FCC rules.
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