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7.5

Radiated Power (ERP)

Test Overview

Effective Radiated Power (ERP) measurements are performed using the substitution method described in
ANSI/TIA-603-E-2016 with the EUT transmitting into an integral antenna. Measurements on signals operating
below 1GHz are performed using vertically and horizontally polarized tuned dipole antennas. Measurements on
signals operating above 1GHz are performed using vertically and horizontally polarized broadband horn
antennas. All measurements are performed as RMS average measurements while the EUT is operating at
maximum power, and at the appropriate frequencies.

Test Procedures Used

KDB 971168 D01 v03r01 — Section 5.2.1

ANSI/TIA-603-E-2016 — Section 2.2.17

Test Settings

1.

9.

Radiated power measurements are performed using the signal analyzer’s “channel power” measurement
capability for signals with continuous operation. For signals with burst transmission, the signal analyzer’s
“time domain power” measurement capability is used

RBW = 1 — 5% of the expected OBW, not to exceed 1MHz

VBW 2 3 x RBW

Span = 1.5 times the OBW

No. of sweep points > 2 x span / RBW

Detector = RMS

Trigger is set to “free run” for signals with continuous operation with the sweep times set to “auto”. Trigger
is set to enable triggering only on full power bursts with the sweep time set less than or equal to the
transmission burst duration

The integration bandwidth was roughly set equal to the measured OBW of the signal for signals with
continuous operation. For signals with burst transmission, the “gating” function was enabled to ensure
that measurements are performed during times in which the transmitter is operating at its maximum
power

Trace mode = trace averaging (RMS) over 100 sweeps

10. 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.

+ antenna mast

Tmto 4m

EUT

_{

turntable
0.8m

’»

\ |

Figure 7-4. Radiated Test Setup <1GHz
Test Notes

1) This device employs GSM and GPRS capabilities. The EUT was tested under all configurations and the
highest powers is reported in GPRS mode while transmitting with one slot active.

2) 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”.

3) 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.

4) This unit was tested with its standard battery.
5) For NR operation, all subcarrier spacings (SCS) and transmission schemes (e.g. CP-OFDM and DFT-s-

OFDM) were investigated to determine the worst case configuration. All modes of operation were
investigated and the worst case configuration results are reported in this section.
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824.20 GPRS850 H 220 103 25.16 6.65 29.66 0.925 38.45 -8.79
836.60 GPRS850 H 205 108 24.62 6.74 29.21 0.834 38.45 -9.24
848.80 GPRS850 H 208 114 22.99 6.73 27.57 0.571 38.45 -10.89
824.20 GPRS850 \% 141 68 24.16 6.13 28.14 0.652 38.45 -10.31
824.20 GPRS850 (Half) H 143 128 23.88 6.65 28.38 0.689 38.45 -10.07

Table 7-2. ERP Data (GPRS Cell — South)

826.40 WCDMASS0 H 101 107 18.01 6.67 22.53 0.179 38.45 -15.92
836.60 WCDMASS0 H 211 104 17.38 6.74 2197 0157 38.45 -16.48
846.60 WCDMAgS0 H 209 110 16.45 6.78 21.08 0128 jg.45 73T
826.40 WCDMASS0 V) 156 117 18.17 6.07 2209 0.162 38.45 -16.36
826.40 WCDMASSE0 (Half) \i 134 126 17.93 6.07 21.85 0153 38.45 -16.60

Table 7-3. ERP Data (WCDMA Cell — South)
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Turntable . - .
Bandwidth Mod. F'T;:i']“’y A'E:i,:;’" H;'g'::t“[::n] [;;.;::l; A"[t"’:i?'" RB Size/Offset Lj::ﬁ::‘::l] ERP [dBm] |ERP [Watts] E'}:;:;"' Margin [dB]
831.5 H 201 73 6.73 1137 16.96 21.54 0.142 38.45 16.91
15MHz
QPsK 836.5 H 198 70 6.73 770 17.00 21.58 0.144 38.45 16.87
(Band 26 8415 H 202 77 6.73 1174 16.99 21.57 0.144 38.45 16.88
CLLY) T6-0AM 836.5 A 198 70 6.73 1737 16.18 20.76 0.119 38.45 17.69
829.0 H 201 73 6.70 1125 17.05 21.60 0.145 38.45 16.85
QPsK 836.5 H 198 70 6.73 170 16.94 2151 0.142 38.45 16.94
UDLilaks 844.0 H 202 77 6.76 1725 1747 21.78 0.151 38.45 16.67
T6-0AM 829.0 A 201 73 .70 1725 16.52 21.07 0.128 38.45 17.38
826.5 H 201 73 6.67 T/ 12 17.15 21.68 0.147 38.45 16.77
QPsK 836.5 H 198 70 6.73 1124 17.10 21.68 0.147 38.45 16.77
846.5 H 202 77 6.78 170 17.38 22.01 0.159 38.45 6.4
16-0AM 826.5 H 201 73 6.67 1712 16.76 21.29 0.135 38.45 47.16
8255 H 201 73 6.66 114 17.15 21.67 0.147 38.45 16.79
QPsK 836.5 H 198 70 6.73 170 17.07 21.65 0.146 38.45 16.81
8475 H 202 77 6.79 177 742 21.76 0.150 38.45 16.60
T6-QAM 8255 H 201 73 5.66 770 16.38 20.90 0.123 38.45 17.56
824.7 H 201 73 6.66 70 16.96 21.46 0.140 38.45 16.99
QPsK 836.5 H 198 70 6.73 175 17.01 21.59 0.144 38.45 16.86
848.3 H 202 77 6.7 770 16.90 2152 0.142 38.45 16.93
T6-QAM 824.7 H 201 73 5.66 175 16.41 20.91 0.123 38.45 1754
QPSK (Opposite Pol.) | 836.5 v 138 84 6.18 70 16.55 20.58 0.114 38.45 17.87
QPSK (Open) 836.5 H 224 % 6.73 170 16.03 20.61 0115 3845 7.84
Table 7-4. ERP Data (LTE Band 26/5 — North)
Turntable . . N
Bandwidth Mod. F'e[;"'_l"z']"’y A'E:_i,c;" H:;‘:t"[':n] {;zel;:::; A"[t"j;?'" RB Size/Offset Li::ft[';‘::l] ERP [dBm] |ERP [Watts] E'}:BL':IT“ Margin [dB]
831.5 H 221 108 6.73 1137 17.41 21.99 0.158 38.45 16.46
15MHz
QPsK 836.5 H 204 107 6.73 1737 17.64 22.22 0.167 38.45 16.23
Iz e 8415 H 209 10 6.73 170 17.50 22.08 0.161 38.45 16.37
16-QAM 836.5 H 204 107 6.73 1737 16.95 2153 0.142 38.45 16.92
829.0 H 221 108 6.70 /25 17.35 21.90 0.155 3845 16.55
QPsK 836.5 A 204 107 6.73 770 17.95 22.52 0.179 38.45 15.93
844.0 H 209 10 6.76 170 17.56 22.17 0.165 38.45 16.28
16-QAM 836.5 H 204 107 6.73 770 17.02 21.60 0.145 38.45 16.85
826.5 H 221 108 6.67 70 17.51 22.03 0.160 38.45 16.42
QPsK 836.5 H 204 107 6.73 170 17.87 22.45 0.176 38.45 16.00
846.5 H 209 110 6.78 170 17.30 21.93 0.156 3845 16.52
16-QAM 826.5 H 221 108 6.67 1712 17.15 21.68 0.147 38.45 16.77
8255 H 221 708 6.66 114 17.57 22.08 0.162 38.45 16.37
QPsK 836.5 H 204 107 6.73 714 771 22.29 0.169 38.45 16.16
8475 H 209 10 6.79 177 17.54 22.19 0.165 38.45 16.26
16-QAM 836.5 H 204 107 6.73 170 17.18 21.76 0.150 38.45 16.69
824.7 H 221 108 6.66 /3 17.42 21.93 0.156 38.45 16.52
QPsK 836.5 H 204 107 6.73 173 17.72 22.32 0471 38.45 16.13
848.3 H 209 10 6.77 170 16.93 21.55 0.143 38.45 16.90
16-QAM 824.7 H 21 108 6.66 173 17.04 21.54 0.143 38.45 16.91
QPSK (Opposite Pol.) | 836.5 Y a1 125 6.18 1137 16.65 20.68 0.117 38.45 777
QPSK (Half open) 836.5 H 202 103 6.73 1737 16.36 20.94 0.124 3845 751
Table 7-5. ERP Data (LTE Band 26/5 — South)
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- " Turntable . . S
Bandwidth Mod. i A’E;lc;’" Height [om]| AZimUth A"[z;?'" RB Size/Offset L:::ﬁz:;':] ERP [dBm] |ERP [Watts] E'}:BLI:;'“ Margin [dB]
[degree]
834.0 H 219 74 6.65 1126 13.81 18.31 0.068 38.45 2014
T2 BPSK 836.5 H 219 69 6.73 1753 13.57 18.15 0.065 38.45 20.30
839.0 H 207 6 6.80 1779 14.03 18.68 0.074 38.45 977
834.0 H 219 74 6.65 1726 13.93 18.43 0.070 38.45 20.02
QPsK 836.5 H 219 69 6.73 1753 13.67 18.25 0.067 38.45 20.20
839.0 H 207 66 6.80 1779 1411 18.76 0.075 38.45 19.69
16-QAM 834.0 H 219 74 6.65 1726 13.13 17.63 0.058 38.45 20.82
315 H 219 74 6.73 1720 13.64 18.42 0.069 36.45 20.03
/2 BPSK 836.5 H 219 69 6.73 1720 13.59 1817 0.066 38.45 20.28
8415 H 207 66 6.73 1758 14.09 18.67 0.074 38.45 19.78
8315 H 219 74 6.73 1720 13.94 18.52 0.071 3845 19.93
QPsK 836.5 H 219 69 6.73 1720 13.70 18.27 0.067 38.45 2018
8415 H 207 &6 6.73 1758 14.22 18.81 0.076 3845 19.65
16-QAM 8315 H 219 74 6.73 1720 13.22 17.79 0.060 3845 20.66
829.0 H 219 74 6.70 TI13 13.70 18.25 0.067 36.45 20.20
/2 BPSK 836.5 H 219 69 6.73 1713 13.58 18.16 0.065 38.45 20.29
844.0 H 207 6 6.76 1713 14.04 18.65 0.073 3845 19.80
829.0 H 219 74 6.70 1713 13.89 18.44 0.070 38.45 20.01
QPsK 836.5 H 219 69 6.73 1713 13.59 1817 0.066 38.45 2028
844.0 H 207 66 6.76 1713 1412 18.73 0.075 36.45 972
16-QAM 829.0 H 219 74 6.70 1713 13.34 17.89 0.062 38.45 20.56
829.0 H 219 74 6.67 176 13.61 8.13 0.065 38.45 20.32
/2 BPSK 836.5 H 219 69 6.73 1712 13.47 18.05 0.064 38.45 20.40
844.0 H 207 66 6.78 1718 13.99 18.62 0.073 38.45 19.83
829.0 H 219 74 6.67 176 13.89 18.41 0.069 38.45 20.04
QPsK 836.5 H 219 69 6.73 1712 13.50 1817 0.066 38.45 2028
844.0 H 207 66 6.78 1718 13.86 18.49 0.071 38.45 19.96
16-QAM 844.0 H 207 66 6.78 1718 13.28 17.91 0.062 3845 20.54
QPSK (CP-OFDM) 839.0 H 221 72 6.80 T/26 12.31 16.96 0.050 38.45 21.49
QPSK (HALF-OPEN) | 839.0 = 221 81 6.60 1179 12.53 17.18 0.052 36.45 21.27
QPSK (Opposite Pol) | 839.0 v 153 % 6.30 1779 13.50 17.65 0.058 36.45 20.80
Table 7-6. ERP Data (NR Band n5 — North)
- " Turntable . . P

Bandwidth Mod. ] A’E;IC;’" Helght fom] az;;:::; A"[:;?'“ RB Size/Offset Li::ﬁ'd":’;:‘] ERP [dBm] |ERP [Watts] E'}:B"r:";'“ Margin [dB]
834.0 H 221.0 105.0 6.65 1179 13.84 18.34 0.068 38.45 2011
T2 BPSK 836.5 H 225.0 105.0 6.73 1753 14.27 18.85 0.077 38.45 19.60
839.0 H 205.0 105.0 6.80 1779 14.20 18.85 0.077 38.45 19.60
834.0 H 221.0 105.0 6.65 1779 13.97 18.47 0.070 38.45 19.98
QPsK 8365 H 225.0 105.0 6.73 1753 14.35 18.93 0.078 36.45 1952
839.0 H 205.0 105.0 6.80 1779 14.24 18.89 0.078 38.45 1956
16-QAM 839.0 H 205.0 105.0 6.80 1779 13.65 18.30 0.068 3645 20.15
8315 H 221.0 105.0 6.73 T/20 13.62 18.40 0.069 38.45 20.05
/2 BPSK 836.5 H 225.0 105.0 6.73 1739 14.27 18.85 0.077 38.45 19.60
8415 H 205.0 105.0 6.73 1720 14.22 18.80 0.076 38.45 19.65
8315 H 221.0 105.0 6.73 1720 13.91 18.49 0.071 38.45 9.9
QPsK 836.5 H 225.0 105.0 6.73 1739 14.45 19.03 0.080 38.45 19.42
8415 H 205.0 105.0 6.73 1720 1417 18.75 0.075 38.45 9.70
16-QAM 8415 H 205.0 105.0 6.73 1720 13.55 18.13 0.065 38.45 20.32
829.0 H 221.0 105.0 6.70 TI13 13.64 78.39 0.069 36.45 20.06
/2 BPSK 8365 H 225.0 105.0 6.73 1713 14.30 18.88 0.077 38.45 1957
844.0 H 205.0 105.0 6.76 1738 14.15 18.76 0.075 38.45 19.69
829.0 H 221.0 105.0 6.70 1713 13.98 18.53 0.071 38.45 19.92
QPsK 836.5 H 225.0 105.0 6.73 1713 14.37 18.95 0.079 38.45 19.50
844.0 H 205.0 105.0 6.76 1738 13.96 18.56 0.072 38.45 19.89
16-QAM 844.0 H 205.0 105.0 6.76 1738 13.47 18.07 0.064 38.45 20.38
829.0 H 221.0 105.0 6.67 T/ 12 13.84 18.36 0.069 38.45 20.09
/2 BPSK 836.5 H 225.0 105.0 6.73 176 1417 18.75 0.075 38.45 19.70
844.0 H 205.0 105.0 6.78 176 14.35 18.99 0.079 3645 19.46
829.0 H 221.0 105.0 6.67 1712 13.88 18.41 0.069 38.45 20.05
QPsK 836.5 H 225.0 105.0 6.73 176 14.40 18.98 0.079 38.45 947
844.0 H 205.0 105.0 6.78 176 14.00 18.64 0.073 38.45 19.81
16-QAM 844.0 H 205.0 105.0 6.78 176 13.67 18.30 0.068 38.45 20.15
QPSK (CP-OFDM) 836.5 = 221.0 703.0 6.73 1179 3.1 17.69 0.059 36.45 20.76
QPSK (Opposite Pol) | 836.5 v 125.0 103.0 6.18 1753 14.06 18.09 0.064 38.45 20.36
QPSK (HALF-OPEN) | 8365 v 144.0 4.0 6.18 1753 13.88 17.91 0.062 38.45 20.54

Table 7-7. ERP Data (NR Band n5 — South)
FCC ID: C3K1995 Z\PCTEST PART 22 MEASUREMENT REPORT BB Vicrosoft Approved by:
Technical Manager

Test Report S/N:
1M2105200048-02-R1.C3K

Test Dates:
5/25- 8/10/2021

EUT Type:
Portable Handset

Page 63 of 107

© 2021 PCTEST

V2 4/7/12021

All rights reserved. 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 PCTEST. If you have any questions about this international copyright or have an enquiry about obtaining additional rights to this report or
assembly of contents thereof, please contact INFO@PCTEST.COM.




fﬁA PCTEST
o Proud fo be part f (8 clement

7.6 Uplink Carrier Aggregation
Test Overview

The EUT is set up to transmit two contiguous LTE channels. The power level of both carriers and the various
conducted spurious and harmonic frequencies is measured by means of a calibrated spectrum analyzer. The
spectrum is scanned from the lowest frequency generated in the equipment up to a frequency including its 10t
harmonic. All out of band emissions are measured with a spectrum analyzer connected to the antenna terminal of
the EUT while the EUT is operating at its maximum duty cycle, at maximum power, and at the appropriate
frequencies. All data rates were investigated to determine the worst case configuration. All modes of operation
were investigated and the worst case configuration results are reported in this section.

Test Procedure Used

KDB 971168 D01 v03r01 — Section 6.0

Test Settings

1. Start frequency was set to 30MHz and stop frequency was set to at least 10 * the fundamental frequency
(separated into at least two plots per channel)

2. Detector = RMS
3. Trace mode = trace average for continuous emissions, max hold for pulse emissions
4. Sweep time = auto couple
5. The trace was allowed to stabilize
6. Please see test notes below for RBW and VBW settings
Test Setup

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

EUT

Figure 7-5. Test Instrument & Measurement Setup
Test Notes
1. Uplink carrier aggregation is only supported in this EUT while operating in Power Class 3.

2. Conducted power and spurious emissions measurements were evaluated for the two contiguous
channels using various combinations of RB size, RB offset, modulation, and channel bandwidth. Channel
bandwidth data is shown in the tables below based only on the channel bandwidths that were supported
in this device. The worst case (highest) powers were found while operating with QPSK modulation with
both carriers set to transmit using 1RB.

3. Compliance with the applicable limits is based on the use of measurement instrumentation employing a
resolution bandwidth of 100 kHz or greater for frequencies less than 1 GHz and 1 MHz or greater for
frequencies greater than 1 GHz. However, in the 1 MHz bands immediately outside and adjacent to the
frequency block a resolution bandwidth of at least one percent of the emission bandwidth of the
fundamental emission of the transmitter may be employed.
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PCC scc
Power Band Bandwidth U;ga:f'
State (PCC + SCC) . uL UL RB ) uL UL RB

Modulation | UL Channel Ereaaaey UL #RB Offset Modulation | UL Channel ey UL#RB Offset [dBm]

20450 829.0 1 49 20549 838.9 1 0 24.74

QPSK 20475 831.5 1 49 QPsK 20574 841.4 1 0 24.58

Max LTEes | oMz + 10MHe 20600 844.0 1 0 20501 834.1 1 49 24.44
QPSK 20450 829 50 0 QPSK 20549 838.9 50 0 21.95

16-0AM 20450 829 50 0 16-0AM 20549 838.9 50 0 21.21

64-QAM 20450 829 50 0 64-QAM 20549 838.9 50 0 20.05

Table 7-8. Conducted Power Output Data (ULCA LTE Band 5 — North)
State (PCC +SCC) | yogulation | UL Channel | . Y- uL#rB | YSRB | Modulation |UL Channer| . Y- uL#re | YERB e
Frequency Offset Frequency Offset

20450 829.0 1 49 20549 838.9 1 0 24.50

QPSK 20475 831.5 1 49 QPsK 20574 841.4 1 0 24.36

Max TEBs | 1oMHz + 10MHz 20600 844.0 1 0 20501 834.1 1 49 24.35
QPSK 20450 829 50 0 QPSK 20549 838.9 50 0 22.49

16-0AM 20450 829 50 0 16-0AM 20549 838.9 50 0 21.52

64-QAM 20450 829 50 0 64-QAM 20549 838.9 50 0 21.07

Table 7-9. Conducted Power Output Data (ULCA LTE Band 5 — South)
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| Keysight Spectrum Analyzer - Swept SA

RL | RF 500 DC | CORREC

PNO: Fast +#—
IFGain:Low

1LO dBidiv.  Ref 20.00 dBm

Start 30.0 MHz
#Res BW 100 kHz

SENSE:INT]

ALIGN AUTO

|06:36:06 PM Jul 15, 2021

Trig: Free Run
#Atten: 36 dB

#VBW 300 kHz

#Avg Type: RMS

Mkr1 822.65 MHz

-50.990 dBm

Stop 823.0 MHz

Sweep 38.06 ms (15861 pts)

CF Step
79.300000 MHz
Man

Freq Offset
0Hz

Scale Type

Lin

i e

Plot 7-83. Conducted Spurious Plot (Band 5 — 10.0MHz QPSK — PCC 1/49 SCC 1/0 — Low Channel)

| Keysight Spectrum Analyzer - Swept SA

RL RF 509 DC |

PNO: Wide ~—+—
IFGain:Low

10 dBidiv. Ref 40.00 dBm
Log

Start 824.00 MHz
#Res BW 200 kHz

CORREC

SENSE:INT]

ALIGN AUTO

Atten: 50 dB

#VBW 620 kHz

Trig: Free Run

#Avg Type: RMS

Mkr1 833.900 MHz

-17.366 dBm

===

CF Step
2.500000 MHz
Man

e |
Freq Offset

0Hz
||
Scale Type

Lin

Log

Sweep 1.000 ms (1001 pts)

_

Plot 7-84. Conducted Spurious Plot (Band 5 — 10.0MHz QPSK — PCC 1/49 SCC 1/0 — Low Channel)
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| Keysight Spectrum Analyzer - Swept SA
RL | 500 DC |

CORREC ALIGN AUTO

#Avg Type: RMS

SENSE:INT] | 06:38:20 PMJul 15, 2021

Trig: Free Run
#Atten: 40 dB

PNO: Fast +#—
IFGain:Low

10 deidiv.~ Ref 20,00 dBm
Log

i A N I A

Auto

Start 0.84900 GHz
#Res BW 100 kHz

MSG

Stop 1.00000 GHz
#VBW 300 kHz

1.000000000 GHz

CF Step

15.100000 MHz

Man

Freq Offset

0Hz

| e |
Scale Type

Sweep 7.24% ms (3021 pts) |

Plot 7-85. Conducted Spurious Plot (Band 5 — 10.0MHz QPSK — PCC 1/49 SCC 1/0 — Low Channel)

| Keysight Spectrum Analyzer - Swept SA
RL | 500 DC |

CORREC ALIGN AUTO

#Avg Type: RMS

SENSE:INT]

Trig: Free Run
#Atten: 40 dB

PNO: Fast ~»—
IFGain:Low

Mkr1 9.780 5 GHz
-35.400 dBm

Auto

Log

Start 1.000 GHz
#Res BW 1.0 MHz

Stop 10.000 GHz
#VBW 3.0 MHz

MSG

CenterFreq
5500000000 GHz

StartFreq
1.000000000 GHz

Stop Freq
10.000000000 GHz

CF Step

900.000000 MHz

Man

i |
Freq Offset

0Hz

||
Scale Type

Lin

===

Sweep 15.60 ms (18001 pts) |

Plot 7-86. Conducted Spurious Plot (Band 5 — 10.0MHz QPSK — PCC 1/49 SCC 1/0 — Low Channel)
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| Keysight Spectrum Analyzer - Swept SA
RL [ RF 500 DC | CORREC | SENSE:INT] I ALIGN AUTO | 06:46:05 PMJul 15, 2021
#Avg Type: RMS

PNO: Fast ~#—= 1rig: Free Run
IFGain:Low #Atten: 40 dB

Mkr1 823.95 MHz
1ngBldiv Ref 20.00 dBm -52.169 dBm

i A N I A

Start 30.0 MHz Stop 824.0 MHz

79.400000 MHz

Auto

CF Step

Man

Freq Offset
0Hz

Scale Type

Lin

#Res BW 100 kHz #VBW 300 kHz Sweep 38.11 ms (15881 pts)
msc |

Plot 7-87. Conducted Spurious Plot (Band 5 — 10.0MHz QPSK — PCC 1/49 SCC 1/0 — Mid Channel)

| Keysight Spectrum Analyzer - Swept SA
RL | RF 500 DC | CORREC | SENSE:INT] ALIGN AUTO__ [07:16:09 PM
#Avg Type: RMS

PNO: Wide ~#—~ Trig: Free Run
IFGain:Low Atten: 50 dB

Mkr1 836.400 MHz
10 dBidiv Ref 40.00 dBm -17.099 dBm

el
i

Log

Start 824.00 MHz Stop 8 0 MHz

===

CF Step
2.500000 MHz
Man

Freq Offset
0Hz

Scale Type

Lin

#Res BW 200 kHz #VBW 620 kHz Sweep 1.000 ms (1001 pts) |
MSG

Plot 7-88. Conducted Spurious Plot (Band 5 — 10.0MHz QPSK — PCC 1/49 SCC 1/0 — Mid Channel)
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Plot 7-89. Conducted Spurious Plot (Band 5 — 10.0MHz QPSK — PCC 1/49 SCC 1/0 — Mid Channel)

| Keysight Spectrum Analyzer - Swept SA
RL | 500 DC |

CORREC SENSE:INT] ALIGN AUTO

#Avg Type: RMS

|06:46:26 PM Jul 15, 2021

Trig: Free Run
#Atten: 40 dB

PNO: Fast +#—
IFGain:Low

Mkr1 850.10 MHz
1ngBldiv Ref 20.00 dBm -55.090 dBm

i A N I A

Start 0.84900 GHz
#Res BW 100 kHz

MSG

Stop 1.00000 GHz
#VBW 300 kHz

1.000000000 GHz

CF Step
15.100000 MHz
Auto Man

Freq Offset

0Hz
||
Scale Type

Sweep 7.24% ms (3021 pts) |

| Keysight Spectrum Analyzer - Swept SA
RL | 500 DC |

CORREC SENSE:INT] ALIGN AUTO

#Avg Type: RMS

Trig: Free Run
#Atten: 40 dB

PNO: Fast ~»—
IFGain:Low

Mkr1 9.800 0 GHz
-35.816 dBm

Start 1.000 GHz

#Res BW 1.0 MHz #FVBW 3.0 MHz

MSG

===

CenterFreq
5500000000 GHz

StartFreq
1.000000000 GHz

Stop Freq
10.000000000 GHz

CF Step
900.000000 MHz
Auto Man

Freq Offset

0Hz
||
Scale Type

Lin

Log

Plot 7-90. Conducted Spurious Plot (Band 5 — 10.0MHz QPSK — PCC 1/49 SCC 1/0 — Mid Channel)
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| Keysight Spectrum Analyzer - Swept SA
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Plot 7-91. Conducted Spurious Plot (Band 5 — 10.0MHz QPSK — PCC 1/0 SCC 1/49 — High Channel)
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Plot 7-92. Conducted Spurious Plot (Band 5 —10.0MHz QPSK — PCC 1/0 SCC 1/49 — High Channel)
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| Keysight Spectrum Analyzer - Swept SA
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Trig: Free Run
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Plot 7-93. Conducted Spurious Plot (Band 5 —10.0MHz QPSK — PCC 1/0 SCC 1/49 — High Channel)
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Plot 7-94. Conducted Spurious Plot (Band 5 — 10.0MHz QPSK — PCC 1/0 SCC 1/49 — High Channel)
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| == Keysight Spectrum Analyzer - Swept SA
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Plot 7-95. Lower Band Edge Plot (Band 5 QPSK - PCC:10 MHz SCC:10 MHz — Full RB)
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Plot 7-96. Upper Band Edge Plot (Band 5 QPSK — PCC:10 MHz SCC:10 MHz — Full RB)
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7.7 Radiated Spurious Emissions Measurements

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 tuned dipole antennas. Measurements on signals
operating above 1GHz are performed using vertically and horizontally polarized broadband horn antennas. All
measurements are performed as RMS measurements while the EUT is operating at maximum power, and at the

appropriate frequencies.

Test Procedures Used

KDB 971168 D01 v03r01 — Section 5.8

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
1
| |
| am \
Figure 7-6. Test Instrument & Measurement Setup < 1GHz
bare sight
antenna mast
Tmto dm
./ EUT

turntable

1.5m & styrafoam block
| 3 |
I
Figure 7-7. Test Instrument & Measurement Setup >1 GHz
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Test Notes
1) Field strengths are calculated using the Measurement quantity conversions in KDB 971168 Section 5.8.4.
b) E(dBuV/m) = Measured amplitude level (dBm) + 107 + Cable Loss (dB) + Antenna Factor (dB/m)
d) EIRP (dBm) = E(dBuV/m) + 20logD — 104.8; where D is the measurement distance in meters.

2) This device employs GSM and GPRS capabilities. The EUT was tested under all configurations and the
highest powers is reported in GPRS mode while transmitting with one slot active.

3) 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”.

4) 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.

5) This unit was tested with its standard battery.

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

7) Emissions below 18GHz were measured at a 3 meter test distance while emissions above 18GHz were
measured at a 1 meter test distance with the application of a distance correction factor.

8) The "-" shown in the following RSE tables are used to denote a noise floor measurement.

9) ULCA spurious emissions measurements were evaluated for the two contiguous channels using various

combinations of RB size, RB offset, modulation, and channel bandwidth. Channel bandwidth data is
shown in the tables below based only on the channel bandwidths that were supported in this device.

10) For NR operation, all subcarrier spacings (SCS) and transmission schemes (e.g. CP-OFDM and DFT-s-

OFDM) were investigated to determine the worst case configuration. All modes of operation were
investigated and the worst case configuration results are reported in this section.

11) Spurious emissions shown in this section are measured while operating in EN-DC mode with Sub 6GHz

NR carrier as well as an LTE carrier (anchor). Spurious emissions from the NR carrier device, is subject
to the rules under which the NR carrier operates. Spurious emission caused by the LTE carrier must meet
the requirements of the rules under which the LTE carrier operates.
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LTE Band 26/5 — North

Trace: MAXH RBW: 1 MHz
Detector: RMS VBW: 3 MHz
Horizontal SWT: 20.0ms
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Plot 7-97. Radiated Spurious Plot (LTE Band 26/5 — North - Open)
Trace: MAXH RBW: 1 MHz
Detector: RMS VBW: 3 MHz
Horizontal SWT: 20.0ms
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Plot 7-98. Radiated Spurious Plot (LTE Band 26/5 — North - Closed)
Bandwidth (MHz): 15
Frequency (MHz): 8315
RB | Offset: 1137
Turntable | Analyzer Field EIRP Spurious
Frequency [MHz] A’Eﬁ ;;"' H:i"t:l"[:':‘:n] Azimuth Level [:;::HL] Strength | Emission Level |Limit [dBm]|Margin [dB]
9 [degree] [dBm] [dBpV/m] [dBm]
1663.0 v 112 23 -71.92 2.34 37.42 -57.84 -13.00 -44 84
2494 5 v - - -19.11 587 33.46 -61.80 -13.00 -48.80
3326.0 v - - -80.20 7.49 34.29 -60.97 -13.00 -A47.97
4167 .5 v - -80.36 8.03 34.67 -60.59 -13.00 -47.59

Table 7-10. Radiate

d Spurious Data

(LTE Band 26/5 — Low Channel — North - Open)
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Bandwidth (MHz): 15
Frequency (MHz): 8365
RB | Offset: 1137

1673.0 v 150 69 7375 2.83 36.08 5918 -13.00 -46.18
2509 5 v - - 7934 554 33.20 6205 -13.00 -49.05
3346.0 v - - -80.35 774 34 40 -60.86 -13.00 47 86
4182 5 v - - -80 54 7.9 34.37 -60.89 -13.00 -47 39

Table 7-11. Radiated Spurious Data (LTE Band 26/5 — Mid Channel — North - Open)

Bandwidth (MHz): 15

Frequency (MHz): 2415

RB I Offset: 1137

1683.00 V 141 75 -74.64 3.29 35.65 -59.61 -13.00 -46.61
2524.50 V - - -79.43 5.80 33.37 -61.88 -13.00 -48.88
3366.00 V - - -79.93 7.28 34.35 -60.91 -13.00 4791
4207.50 Y - -80.43 8.09 34.66 -60.60 -13.00 -47.60

Table 7-12. Radiate

d Spurious Data

(LTE Band 26/5 — High Channel — North - Open)
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LTE Band 26/5 — South

Trace: MAXH RBW: 1 MHz
Detector: RMS VBW: 3 MHz
Horizonta SWT: 20.0ms
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Plot 7-99. Radiated Spurious Plot (LTE Band 26/5 — South - Open)
Trace: MAXH RBW: 1 MHz
Detector: RMS VBW: 3 MHz
Horizontal SWT: 20.0ms
0 <
_10 =
E —201
o
e
o —301
o
i
w —40 4 o
& Py . " X i e,
P e by ‘ :
—50 4 o . \\ " —— o “"‘hﬂ”\‘ . " bl il L o ~
_60 .
1000 1889 2778 3667 4556 5444 6333 7222 8111 9000
Frequency (MHz)
Plot 7-100. Radiated Spurious Plot (LTE Band 26/5 — South - Closed)
Bandwidth (MHz). 15
Freguency (MHz): 8315
RB | Offset: 1137
Turntable | Analyzer Field EIRP Spurious
Frequency [MHz] A’H; :,;‘" H;"‘:t"[:':n] Azimuth | Level [:;&] Strength | Emission Level |Limit [dBm]|Margin [dB]
9 [degree] [dBm] [dBpV/im] [dBm]
1663.0 Vv 116 16 -12.26 2.34 37.08 -58.18 -13.00 -45.18
24945 vV - -79.28 557 33.29 -61.97 -13.00 -48.97
3326.0 v - 8017 7.49 34.32 -60.94 -13.00 -47.94
41575 Vv - -80.25 8.03 34.78 -60.48 -13.00 -47.48

Table 7-13. Radiated Sp

urious Data (L

TE Band 26/5 — Low Channel — South - Open)
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Bandwidth {(MHz): 15
Frequency {(MHz): 8365
RB | Offset: 1137

1673.0 \i 148 62 -73.63 2.83 36.20 -59.06 -13.00 -46.06
2509.5 \ - - -79.44 5.54 3310 -62.15 -13.00 -49.15
3346.0 vV - - -80.45 7.75 34.30 -60.96 -13.00 -47.96
4182.5 \i - -80.57 7.9 34.34 -60.92 -13.00 -47.92

Table 7-14. Radiated S

purious Data (L

TE Band 26/5 — Mid Channel — South - Open

Bandwidth (MHz): 15
Freguency (MHz): 841.5
RB | Offset: 1137
1683.00 Vv 133 79 -74.09 3.29 36.20 -59.06 -13.00 -46.06
2524 50 \i - - -719.37 5.80 3343 -61.82 -13.00 -48.82
3366.00 \i - - -79.96 7.28 34.32 -60.94 -13.00 -47.94
420750 Vv - -50.44 8.09 34.65 -60.61 -13.00 -47.61

Table 7-15. Radiated Sp

urious Data (L

TE Band 26/5 — High Channel — South - Open)
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ULCA LTE Band 5 — North

Trace: MAXH RBW: 1 MHz
Detector: RMS VBW: 3 MHz
Horizontal SWT: 65.0ms
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Plot 7-101. Radiated Spurious Plot (ULCA LTE Band 5 — Low CH — North - Half)
Trace: MAXH RBW: 1 MHz
Detector: RMS VBW: 3 MHz
Horizontal SWT: 65.0ms
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Plot 7-102. Radiated Spurious Plot (ULCA LTE Band 5 — Low CH - North - Closed)
Trace: MAXH RBW: 1 MHz
Detector: RMS VBW: 3 MHz
Horizontal SWT: 65.0ms
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Plot 7-103. Radiated Spurious Plot (ULCA LTE Band 5 — Mid CH — North - Half)
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Trace: MAXH RBW: 1 MHz
Detector: RMS VBW: 3 MHz
Horizontal SWT: 65.0ms
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Plot 7-104. Radiated Spurious Plot (ULCA LTE Band 5 — Mid CH - North - Closed)
Trace: MAXH RBW: 1 MHz
Detector: RMS VBW: 3 MHz
Horizontal SWT: 65.0ms
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Plot 7-105. Radiated Spurious Plot (ULCA LTE Band 5 — High CH - North - Half)
Trace: MAXH RBW: 1 MHz
Detector: RMS VBW: 3 MHz
Horizontal SWT: 65.0ms
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Plot 7-106. Radiated Spurious Plot (ULCA LTE Band 5 — High CH - North - Closed)
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PCC Bandwidth (MHz): 10
PCC Frequency (MHz): 829.0
PCC RB | Offset: 1149
SCC Bandwidth (MHz): 10
SCC Frequency (MHz): 8389
SCC RB/ Offset: 110
Turntable | Analyzer Field EIRP Spurious
Frequency [MHz] Arb:‘ ;;"' H;"tr‘l’t"[:':‘:n] Azimuth | Level [:;’c;] Strength | Emission Level |Limit [dBm]|Margin [dB]
9 [degree] [dBm] [dBpVim] [dBm]
1668.0 H -76.63 246 27 91 -67.34 -13.00 -54.35
2502.0 H 339 352 2.7 2.06 36.35 -58.91 -13.00 4591
3336.0 H 77.30 2.41 3211 6315 -13.00 -50.15
4170.0 H 7821 312 319 -63.35 -13.00 -50.35
5004.0 H - - -78.65 463 32.98 6227 -13.00 4927
Table 7-16. Radiated Spurious Data (ULCA LTE Band 5 — Low Channel — North - Half)
PCC Bandwidth (MHz): 10
PCC Frequency (MHz): 8315
PCC RB | Offset: 1149
SCC Bandwidth (MHz): 10
SCC Frequency (MHz): 8414
SCC RB | Offset: 110
Turntable | Analyzer Field EIRP Spuricus
Frequency [MHz] A'EI:' nF;i’" H“:‘i"t;"['::n] Azimuth | Level [3;%] Strength | Emission Level |Limit [dBm]|Margin [dB]
9 [degree] [dBm] [dBpVim] [dBm]
1673.0 H 152 270 7544 -2.41 2915 -66.11 -13.00 -53.11
2509.5 H 332 354 -69.28 213 39.85 -55.41 -13.00 4241
3346.0 H -77.96 2.41 31.45 -63.81 -13.00 -50.81
41825 H -78.09 3.28 32.19 63.07 -13.00 -50.07
5019.0 H - - -75.62 4.68 32.86 -62.40 -13.00 49,40
Table 7-17. Radiated Spurious Data (ULCA LTE Band 5 — Mid Channel — North - Half)
PCC Bandwidth (MHz): 10
PCC Frequency (MHz): 8440
PCC RB | Offset: 110
SCC Bandwidth (MHz): 10
SCC Frequency (MHz): 8341
SCC RB/ Offset: 1149
Turntable | Analyzer Field EIRP Spuricus
Frequency [MHz] A’Eﬁ ;i"' H:im:tn[:l:‘:n] Azimuth | Level [ﬁgc"'l‘] Strength | Emission Level |Limit [dBm]|Margin [dB]
9 [degree] [dBm] [dBpVim] [dBm]
1686.0 H 165 119 7631 -1.95 28.74 -66.52 -13.00 5352
2517.0 H 135 ] -74.39 223 34.84 -60.42 -13.00 4742
3356.0 H 7729 228 31.99 6327 -13.00 5027
4195.0 H -T7.85 317 32.32 -62.94 -13.00 49 94
5034.0 H - -78.96 512 3316 -62.09 -13.00 -49.09
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ULCA LTE Band 5 - South

Trace: MAXH RBW: 1 MHz
Detector: RMS VBW: 3 MHz
Horizontal SWT: 65.0ms
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Plot 7-107. Radiated Spurious Plot (ULCA LTE Band 5 — Low CH — South - Half)
Trace: MAXH RBW: 1 MHz
Detector: RMS VBW: 3 MHz
Horizontal SWT: 65.0ms
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Plot 7-108. Radiated Spurious Plot (ULCA LTE Band 5 — Low CH - South - Closed)
Trace: MAXH RBW: 1 MHz
Detector: RMS VBW: 3 MHz
Horizontal SWT: 65.0ms
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Plot 7-109. Radiated Spurious Plot (ULCA LTE Band 5 — Mid CH — South - Half)
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Trace: MAXH RBW: 1 MHz
Detector: RMS VBW: 3 MHz
Horizontal SWT: 65.0ms
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Plot 7-110. Radiated Spurious Plot (ULCA LTE Band 5 — Mid CH - South - Closed)
Trace: MAXH RBW: 1 MHz
Detector: RMS VBW: 3 MHz
Horizontal SWT: 65.0ms
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Plot 7-111. Radiated Spurious Plot (ULCA LTE Band 5 — High CH — South - Half)
Trace: MAXH RBW: 1 MHz
Detector: RMS VBW: 3 MHz
Horizontal SWT: 65.0ms
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Plot 7-112. Radiated Spurious Plot (ULCA LTE Band 5 — High CH - South - Closed)
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