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NR Band n77 DoD - Ant |
ﬁ Frequency

KEYS|GHT Input: RF Input Z: 50 Q Atten: 36 dB Trig: Free Run Center Freq: 3.500010000 GHz
Coupling C Corr CCorr RCal UW Path: Bypass Gate: LO Radio Std: None Center Frequency Settings
Align: Auto Freq Ref: Int (S) IF Gain: Low 3.500010000 GHz
NFE: Off

CF Step
ST R 716.002000 MHz
Scale/Div 10.0 dB Ref Value 30.00 dBm Auto

Man

Freq Offset
0 Hz

Start 3.325 GHz Stop 3.575 GHz.
4 All Range Table
Measure Trace Trace 1
Trace Type Trace Average (Active)

Spur Range StartFreq  Stop Freq RBW Frequency Amplitude ALimit
3.3200 GHz  3.4450 GHz _1.000 MHz _3.444400000 GHz -34.63 dBm -21.63 dB
3.4450 GHz 3.4490 GHz 510.0kHz 3.445053333 GHz -37.43 dBm -24.43dB
3.4490 GHz 3.4500 GHz 360.0 kHz 3.449956667 GHz -38.24 dBm -25.24 dB
3.4500 GHz 3.5750 GHz 1.000 MHz 3.454166667 GHz 2.430 dBm -23.57 dB

O M2
Plot 7-131. Lower Band Edge Plot (NR Band n77 - 100MHz DFT-s-OFDM-BPSK — Full RB - Ant I)

Spectrum Analyzer 1 + ﬁ Frequency

Spurious Emissions

KEYSIGHT |nput RF Input Z: 50 Q Atten: 36 dB Trig: Free Run Center Freq: 3.500010000 GHz
RL > Coupling: DC Comr CCorrRCal  |pW Path: Bypass  Gate: LO Radio Std: None Center Frequency Settings
Align: Auto Freq Ref: Int (3) IF Gain: Low 3.500010000 GHz

NFE: Off
CF Step

3 All Range Graph 716.002000 MHz
Scale/Div 10.0 dB Ref Value 30.00 dBm Auto
Man

Freq Offset
0 Hz

Start 3.425 GHz Stop 3.675 GHz|
4 All Range Table
Measure Trace Trace 1
Trace Type Trace Average (Active)

Spur Range Start Freq Stop Freq RBW Frequency Amplitude ALimit
3.4250 GHz  3.5500 GHz 1.000 MHz 3.453958333 GHz -0.571 dBm -26.57 dB
3.5500 GHz 3.5510 GHz 360.0 kHz 3.550036667 GHz -40.65 dBm -27.65 dB
3.5510 GHz 3.5550 GHz 510.0kHz 3.551660000 GHz -40.67 dBm -27.67 dB
3.5550 GHz  3.6750 GHz 1.000 MHz 3.563600000 GHz -39.15 dBm -26.15dB

€0~ [?
Plot 7-132. Upper Band Edge Plot (NR Band n77 - 100MHz CP-OFDM-QPSK - Full RB - Ant I)
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NR Band n77 C-band — Ant |

'Spectrum Analyzer 1
'Spurious Emissions
KEYSIGHT |nput RF

‘Coupling: DC
AL Align: Auto

3 All Range Graph
Scale/Div 10.0 dB

Start 3.575 GHz
4 All Range Table

Spur Range

'Spectrum Analyzer 1
'Spurious Emissions

KEYSIGHT :['P'-'li‘_RF -
Coupling
AL > Align: Auto

3 All Range Graph
Scale/Div 10.0 dB

Start 3.855 GHz
4 All Range Table

Spur Range

W~ m?
Plot 7-134. Upper Band Edge Plot (NR Band n77 - 100MHz DFT-s-OFDM-QPSK - Full RB - Ant I)
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Gate: LO
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Ref Value 30.00 dBm
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Man

Freq Offset
0Hz

Stop 3.825 GHz

Measure Trace
Trace Type
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Trace 1
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Stop Freq
3.6950 GHz
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Sep 26, 2024
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Input Z: 50 O
Corr CCorrRCal
Freq Ref: Int (S)
NFE: Off

Atten: 36 dB
HUW Path: Bypass

Trig: Free Run
Gate: LO
IF Gain: Low

Center Freq: 3.930000000 GHz
Radio Std: None

CF Step
25.000000 MHz
Ref Value 30.00 dBm

Auto
Man

Freq Offset
0Hz

Stop 4.105 GHz

Measure Trace
Trace Type

Frequency
3.888500000 GHz
3.980132000 GHz
3.983472000 GHz
4.003600000 GHz

Trace 1
Trace Average (Active)
ALimit
-24.08 dB
-30.34 dB
-30.11 dB
-27.33 dB

RBW
1.000 MHz
360.0 kHz
510.0 kHz
1.000 MHz
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3.9800 GHz
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Sep 26, 2024
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NR Band n77 DoD - Ant D

RLT

'Spectrum Analyzer 1
'Spurious Emissions
KEYSIGHT |nput RF
‘Coupling: DC
Align: Auto

-

3 All Range Graph
Scale/Div 10.0 dB

Start 3.325 GHz
4 All Range Table

RLT

Spur Range

o~ M?

'Spectrum Analyzer 1
'Spurious Emissions
KEYSIGHT [nput: RF
Coupling: DC
Align: Auto

e

3 All Range Graph
Scale/Div 10.0 dB

Start 3.425 GHz
4 All Range Table

Ko~ A?
Plot 7-136. Upper Band Edge Plot (NR Band n77 - 100MHz DFT-s-OFDM-QPSK — Full RB - Ant D)

Spur Range

Input Z: 50 O
Corr CCorrRCal
Freq Ref: Int (S)

NFE: Off

Start Freq

3.3250 GHz
3.4450 GHz
3.4490 GHz
3.4500 GHz

Atten: 36 dB Trig: Free Run

UW Path: Standard Gate: LO
IF Gain: Low

Ref Value 30.00 dBm

Stop Freq
3.4450 GHz
3.4490 GHz
3.4500 GHz
3.5750 GHz

Sep 26, 2024
3:33:31 PM

Input Z: 50 O
Corr CCorrRCal
Freq Ref: Int (S)

NFE: Off

Start Freq
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3.5500 GHz
3.5510 GHz
3.5550 GHz

Radio Std:

ﬁ Frequency

Center Freq: 3.500010000 GHz
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3.500010000 GHz.

Measure Trace

Trace Type
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1.000 MHz | _3.430200000 GHz
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Atten: 36 dB Trig: Free Run
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IF Gain: Low
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3.6750 GHz

Sep 26, 2024
3:35:16 PM

Amplitude
40.73 dBm
43.14 dBm
43,02 dBm
-2.383 dBm

CF Step
25.000000 MHz

Auto
Man

Freq Offset
0Hz

Stop 3.575 GHz

Trace 1
Trace Average (Active)
ALimit
-27.73dB
-30.14 dB
-30.02 dB
-28.38 dB

Center Freq: 3.500010000 GHz
Radio Std: None

Measure Trace

Trace Type

RBW Frequency
1.000 MHz | 3.547291667 GHz
360.0 kHz  3.550178333 GHz
510.0 kHz = 3.552580000 GHz
1.000 MHz | 3.557000000 GHz

Amplitude

-2.270 dBm
-39.97 dBm
-39.52 dBm
-36.73 dBm

CF Step
25.000000 MHz

Auto
Man

Freq Offset
0Hz

Stop 3.675 GHz

Trace 1
Trace Average (Active)
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-28.27 dB
-26.97 dB
-26.52 dB
-23.73 dB
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NR Band n77 C-band — Ant

'Spectrum Analyzer 1
'Spurious Emissions
KEYSIGHT input &~
Coupling:
AL o Align: Auto

Input

NFE:
3 All Range Graph
Scale/Div 10.0 dB

Start 3.575 GHz
4 All Range Table

Spur Range Start Freq

3.5750 GHz
3.6950 GHz
3.6990 GHz

3.7000 GHz

o~ M?

Sep

'Spectrum Analyzer 1
'Spurious Emissions

KEYSIGHT [nput RF

Coupling: DC
AL > Align: Auto

NFE:
3 All Range Graph
Scale/Div 10.0 dB

Start 3.855 GHz
4 All Range Table

Spur Range Start Freq

3.8550 GHz
3.9800 GHz
3.9810 GHz

3.9850 GHz

D

7500

Corr CCorrRCal
Freq Ref: Int (S)

Off

Atten: 36 dB
UW Path: Bypass

Trig: Free Run
Gate: LO
IF Gain: Low

Radio Std:

Ref Value 30.00 dBm

Stop Freq
3.6950 GHz
3.6990 GHz
3.7000 GHz
3.8250 GHz

26, 2024

4:05:04 PM

Input Z: 50 O
Corr CCorrRCal
Freq Ref: Int (S)

Off

Atten: 36 dB
HUW Path: Bypass

Measure Trace
Trace Type

RBW
1.000 MHz
510.0 kHz
360.0 kHz
1.000 MHz

Frequency
3.652520000 GHz
3.695168000 GHz
3.699869000 GHz
3.704000000 GHz

Amplitude
-37.57 dBm
-39.79 dBm
-40.67 dBm
-3.370 dBm

Trig: Free Run
Gate: LO
IF Gain: Low

Ref Value 30.00 dBm

Stop Freq

3.9800 GHz
3.9810 GHz
3.9850 GHz
4.1050 GHz

Sep 26, 2024
4:06:31 PM

Measure Trace
Trace Type

RBW
1.000 MHz
360.0 kHz
510.0 kHz
1.000 MHz

Frequency
3.886000000 GHz
3.980010000 GHz
3.982468000 GHz
3.987280000 GHz

Amplitude

-6.089 dBm
-44.63 dBm
-44.25 dBm
-42.49 dBm

Plot 7-138. Upper Band Edge Plot (NR Band n77 - 100MHz CP OFDM-QPSK - Full RB - Ant D)

Center Freq: 3.750000000 GHz

&
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CF Step
25.000000 MHz

Frequency

None

Auto
Man

Freq Offset
0Hz

Stop 3.825 GHz

Trace 1
Trace Average (Active)
ALimit
-24.57 dB
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-29.37 dB

Center Freq: 3.930000000 GHz
Radio Std: None

CF Step
25.000000 MHz

Auto
Man

Freq Offset
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Trace 1
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7.6 Peak-Average Ratio
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.

The peak-to-average power ratio (PAPR) of the transmitter output power must not exceed 13 dB.

Test Procedure Used

ANSI C63.26-2015 — Section 5.2.3.4

Test Settings

1. The signal analyzer's CCDF measurement profile is enabled

2. Frequency = carrier center frequency

3. Measurement BW = OBW or specified reference bandwidth

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

5. 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.

EUT

Figure 7-5. Test Instrument & Measurement Setup

Test Notes

For the QAM modulations, 256QAM was found to have the worst-case peak-to-average ratio so it is the only QAM
measurement included in this section.
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Average | PAR at . .

Mode Bandwidth] Modulation Power 0.1% PAE,';]mIt M;;g]m

[dBm] [dB]

/2 BPSK 24 .34 4.58 13 -8.42
100MHz QPSK 22.03 7.16 13 -5.84
256QAM 19.25 8.67 13 -4.33
/2 BPSK 24 .48 4.28 13 -8.72
90MHz QPSK 2242 6.96 13 -6.04
256QAM 19.73 8.68 13 -4.32
/2 BPSK 2468 4.43 13 -8.57
80MHz QPSK 2218 7.04 13 -5.96
256QAM 19.34 8.68 13 -4.32
T1/2 BPSK 24 .40 4.26 13 -8.74
70MHz QPSK 22.31 6.96 13 -6.04
256QAM 19.71 8.67 13 -4.33
/2 BPSK 24 54 418 13 -8.82
60MHz QPSK 2210 6.95 13 -6.05
256QAM 19.30 8.69 13 -4.31
T1/2 BPSK 24 66 417 13 -8.83
50MHz QPSK 22.08 6.84 13 -6.16
256QAM 19.27 8.69 13 -4.31
NR-n77PC2R1 /2 BPSK 2437 4.03 13 8.97
40MHz QPSK 22.24 6.68 13 -6.32
256QAM 19.65 8.63 13 -4.37
/2 BPSK 24.50 4.10 13 -8.90
30MHz QPSK 21.91 6.69 13 -6.31
256QAM 19.13 8.64 13 -4.36
/2 BPSK 2487 4.11 13 -8.89
25MHz QPSK 22.88 6.81 13 -6.19
256QAM 20.39 8.63 13 -4.37
/2 BPSK 2474 3.95 13 -9.05
20MHz QPSK 2259 6.64 13 -6.36
256QAM 19.99 8.63 13 -4.37
/2 BPSK 24.99 4.06 13 -8.94
15MHz QPSK 22.46 6.67 13 -8.33
256QAM 19.64 8.69 13 -4.31
/2 BPSK 24 58 4.08 13 -8.92
10MHz QPSK 2247 6.58 13 -6.42
256QAM 19.85 8.64 13 -4.36

Table 7-15. PAR Test Results — NR Band n77 DoD — Ant F
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Average | PAR at . .
Mode Bandwidth] Modulation Power 0.1% PAE,';]mIt M;;g]m
[dBm] [dB]
/2 BPSK 25.70 4.42 13 -8.58
100MHz QPSK 2349 6.97 13 -6.03
256QAM 20.81 8.54 13 -4.46
/2 BPSK 2584 4.10 13 -8.90
90MHz QPSK 2352 6.80 13 -6.20
256QAM 2082 8.52 13 -4.48
/2 BPSK 25.66 423 13 -8.77
80MHz QPSK 2340 6.86 13 -6.14
256QAM 20.71 8.54 13 -4.46
/2 BPSK 2579 4.09 13 -8.91
70MHz QPSK 2334 6.80 13 -6.20
256QAM 2068 8.52 13 -4.48
/2 BPSK 2578 4.02 13 -8.98
60MHz QPSK 2354 6.78 13 -6.22
256QAM 2084 8.53 13 -4.47
/2 BPSK 2594 3.98 13 -9.02
50MHz QPSK 2357 6.66 13 -6.34
256QAM 20.86 8.54 13 -4.46
NRn77PC2 /2 BPSK 2535 3.84 13 -9.16
40MHz QPSK 23.03 6.56 13 -6.44
256QAM 2040 8.53 13 -4.47
/2 BPSK 2532 3.95 13 -9.05
30MHz QPSK 23.04 6.57 13 -6.43
16QAM 23.04 6.73 13 -6.27
/2 BPSK 25.00 3.83 13 -9.17
25MHz QPSK 2262 6.85 13 -6.15
256QAM 19.88 8.51 13 -4.49
/2 BPSK 2470 3.82 13 -9.18
20MHz QPSK 2242 6.52 13 -6.48
256QAM 19.81 8.54 13 -4.46
/2 BPSK 2538 3.89 13 -9.11
15MHz QPSK 22.71 6.57 13 -8.43
256QAM 19.99 8.50 13 -4.50
/2 BPSK 24 92 3.95 13 -9.05
10MHz QPSK 2262 6.45 13 -6.55
256QAM 19.92 8.50 13 -4.50
Table 7-16. PAR Test Results — NR Band n77 C-band — Ant F
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NR Band n77 DoD - Ant F
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Plot 7-140. PAR Plot (NR Band n77 - 100MHz CP-OFDM-QPSK - Full RB - Ant F)
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Plot 7-141. PAR Plot (NR Band n77 - 100MHz CP-OFDM-256QAM — Full RB - Ant F)
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NR Band n77 C-band — Ant F
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@ clement

NR-n77PC2-R1

100MHz

NR-n77PC2

100MHz

Table 7-17. PAR Test Results — NR Band n77 — Ant C

/2 BPSK 19.03 4.52 13 -8.48
QPSK 17.68 6.46 13 -6.54
/2 BPSK 19.49 4.52 13 -8.48
QPSK 17.15 7.06 13 -5.94

NR-n77PC2-R1

100MHz

NR-n77PC2

100MHz

Table 7-18. PAR Test Results — NR Band n77 — Ant |

T2 BPSK 23.52 4.51 13 -8.49
QPSK 20.67 7.13 13 -5.87
/2 BPSK 24.65 4.59 13 -8.41
QPSK 21.97 6.96 13 -6.04

T1/2 BPSK 17.94 4.44 13 -8.56
NR-n77PC2-R1 100MHz QPSK 15.82 6.80 13 £6.20
/2 BPSK 17.33 4.51 13 -8.49
NR-n77PC2 100MHz QPSK 15.30 7.08 13 -5.92
Table 7-19. PAR Test Results — NR Band n77 — Ant D
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7.7 Radiated Power (EIRP)

Test Overview

Equivalent Isotropic Radiated Power (EIRP) measurements are performed using the substitution method described
in ANSI C63.26-2015 with the EUT transmitting into an integral antenna. Measurements 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

ANSI C63.26-2015 — Section 5.2.4.4

Test Settings

1. 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

2. RBW =1 -5% of the expected OBW, not to exceed 1MHz

3. VBW =3 xRBW

4, Span = 1.5 times the OBW

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

6. Detector = RMS

7. 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.

8. 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.

9. 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.

bore sight
antenna mast

1mto 4m

./ EUT
turntable

1.5m 8 styrofoam block T

U

| 3m |
| \

Figure 7-6. Radiated Test Setup >1GHz

Test Notes

1) 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.

2) This unit was tested with its standard battery.

3) 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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1M2408260064-05.A3L

09/03/2024 - 10/22/2024

Portable Handset

e Frequency | Ant. Pol. “ﬁ‘;“ T;"!'“"EI EIRP EIRP EIRP Limit
[MHz] [Hv] =7 | = [dBm] | [Watts] [dBim]
2 BREK 360001 H [Ed ] ] 0.213 30.00
OFSK 350001 H [E] 3% 3.3 0.214 30.00
16-0AM 350001 H 152 33 8 0177 30.00
TE BREK 345500 H 152 13 3.3 0208 30.00
™2 BPSK 360001 H 152 g zZ90 0.1% 30.00
T2 BFSK 30459 H 152 1% 2.8 0.191 30.00
OFSK 3500 H [E 3% 3.5 0.213 30.00
oFSK 360001 H 152 EES 2396 0.2 30.00
oFEK 30459 H 152 EES 3.9 0.235 3000
16-0AM 360455 H [E 3% ] 0.134 30.00
™2 BRSK ME002 H 152 1% 3.9 0249 30.00
T2 BFSK 360001 H 152 1% ] 0210 30.00
™E BRSK 3610.00 H [E g 23.07 0.2 30.00
oFSK 5002 H 152 EES 4.0 0.25% 30.00
oFEK 350001 H 12 EES 2380 0.230 3000
OFSK 510.00 H [E] 3% 3.8 0.230 30.00
16-0AM 5007 H 152 33 230 0.200 30.00
TE BREK E501 H 152 13 3.6 0.712 30.00
™2 BPSK 360001 H 152 g 3.9 0.248 30.00
T2 BFSK 1436 H 152 1% R 0.2 30.00
oFEK 38501 H 152 EES 2371 0.23% 3000
oFSK 360001 H 152 3% un 0.21 30.00
oFSK #1458 H 152 EES 3.3 0.2497 3000
16-0AM 360001 H 152 3% 3.3 0.216 30.00
™2 BFSK B4E0.00 H 152 13 2342 0.770 30.00
T2 BFSK 360001 H 152 1% 3.5 0238 30.00
™2 BREK 1553 H 152 13 ] 0.171 30.00
oFSK 360001 H 152 3% 4.M 0.75 30.00
oFEK #1359 H 12 EES 3.3 0.210 3000
16-0AM 350001 H [E 3% 237 0.210 30.00
T2 BFSK MTEOZ H 152 13 7764 R 30.00
TE BREK 360001 H 152 13 3.3 0208 30.00
™2 BREK 3625 00 H [E 3 7.9 0197 30.00
oFEK WT502 H 152 33 2318 0.208 30.00
oFEK 350001 H 152 EES FENRE] 0.23% 3000
OFSK 352500 H [E] 3% 3.5 0.25 30.00
16-0AM 350001 H 152 3 22.91 0.1%6 30.00
T2 BREK MT001 H [Ed 3 3341 0318 30.00
™2 BRSK 360001 H 152 1% 258 0.181 30.00
TZ BESK IR H 15 13§ 78 013 30.00
OFEK 7001 H 152 33 3.8 0.241 30.00
oFSK 360001 H 152 3% 733 0.21 30.00
oFSK #2958 H 152 EES 3.4 023 3000
16-0AM 350001 H [E3 3% 72 A 0182 30.00
T2 BFSK BB5 00 H 152 13 3.5 0.2 30.00
TZ BFSK 360001 H 12 1% 3.3 0.218 30.00
2 BREK 34 58 H [Ed ) 3.3 0.210 30.00
oFEK BB500 H 152 33 3.3 0.245 30.00
oFEK 360001 H 152 EES FEEY 0.2% 3000
OFSK 453 H [E] 3% 375 0.27 30.00
16-0AM 360001 H 157 33 7% 0.1% 30.00
T2 BPSK ME251 H 152 1% 3.9 0248 30.00
™E BRSK 360001 H [E g 3.5 0242 30.00
T2 BPSK IEIT 4R H 15 13§ 2355 0248 30.00
OFEK A2 51 H 152 33 24.83 0.291 30.00
oFSK 360001 H 152 3% 24.75 0.7% 30.00
oFSK BT 43 H 152 EES 4.2 0.308 3000
16-CAM 353748 H 152 3% 2368 023 30.00
E BRSK E0.02 H [E g 3.0 0.201 30.00
T2 BFSK 360001 H 152 1% ] 0.1% 30.00
2 BREK 3640 00 H [Ed ) [ 277 0.1% 30.00
oFEK 8002 H 152 33 I R 0.217 30.00
oFEK 350001 H 152 EES i 3.3 0.210 3000
OFEK 354000 H 152 33 T IE 2318 0.208 30.00
16-0AM ME007 H 152 3% 574 1/1 2258 0.181 30.00
T2 BPSK MET 5D H 12 1% 8.74 1/ % 3.7 023 30.00
E BRSK 360001 H [ES g 371 10 % R 0.IE 30.00
T2 BPSK 347 43 H 15 13§ 8.70 108 2378 0.2% 30.00
OFEK 5T 50 H 152 33 574 10% 24.50 0.282 30.00
OFEK 360001 H e 3% 871 10% 24.41 0.27 30.00
oFEK 34749 H 152 33 970 1/ %8 2448 0.2 30.00
16-CAM METH0 H 152 3% 874 1% 2337 0217 3000
E BRSK 5501 H [E g 574 T ] 0.188 30.00
T2 BPSK 360001 H 15 13§ 371 a8 017 30.00
2 BREK 3644 55 H [Ed ) 570 77 6 0182 30.00
oFEK 5501 H 152 33 574 R 0.217 30.00
oFEK 360001 H 152 am; 271 2308 0.2 30.00
OFEK 344 58 H 152 33 9.70 3308 0.2 30.00
16-0AM 45501 H 152 3% 574 ] 0.171 30.00
CFSK [CP-OFDM 35000 H [E] EES 2.71 12 1242 FRE] 0182 3000
QFSH (Oppesite Pal) | 35000 v 1% 31 571 T 11.07 20.78 REY 30.00
2PSK (WCF) 500 H 1% 3x 571 12 1257 @ 0.186 30.00
Table 7-20. EIRP Data (NR Band n77 DoD — Ant F)
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e Fraquancy |ant PoL ‘I"""I == ':'Imn ant Gain RE substituts EIRP Margin
MHz] v em] | [aegresy | [OB7 [ SizmiOTest | Level jaBmy [natts] [aB]
ni2 BPSK 750.00 | 181 333 a9.84 171 13.83 0.222 83
n2 BPSK i 153 29 481 17271 1498 0.284. A1
ni2 BPSK i 122 38 959 1/138 14.83 077 558
100 MHz OPSK | 181 333 964 1/1 1382 0222 854
QPSK 384000 i 193 29 961 1/271 1497 0.287 542
QPSK 393000 | 122 338 9.59 1/ 138 1480 0275 5.81
16 -l 384000 H 153 ] A 61 17271 1418 0240 &21
n2 BPSK 74502 i 181 333 a9.84 1/122 13.38 0.201 8.97
n2 BPSK 384000 i 153 29 461 171 1483 0284 A6
ni2 BPSK B398 | 1= 338 4.5 1/243 14.88 0.288 5.75
QPSR ara5.02 1 181 333 A6d 171 1414 0239 6§22
QPsK 354000 | 153 29 481 1/1 1493 0.285 5.45
OPSK 393498 | 192 338 959 1/243 14.35 0247 .08
16 QM 384000 H 193 129 461 171 14.17 0.239 821
ni2 BPSK 74001 | 181 333 a.84 171 13.34 0.1398 7.02
ni2 BPSK 384000 i 153 i) A1 171 15.14 02584 525
n2 BPSK [3I8.99 | 122 338 4.59 1/215 14.72 0.270 5.89
QPSR 74001 1 181 333 A6d 171 1411 0237 625
QPsx 34000 | 153 29 481 11 1530 0310 5.08
QPSR 3[3ISa9 ! 152 336 4.5 1/215 14 82 0264 579
16 QM 384000 H 193 129 461 171 14.38 0.251 6.01
n2 BPSK 3735.00 | 181 333 464 171 13.41 0202 §.95
ni2 BPSK i 193 129 461 171 15.00 0.289 538
2 BPSK | 192 338 9.59 1/ 187 15.72 0.339 4.70
0P 5K 1 181 133 A Ed 171 1413 0238 622
QPsx | 153 29 481 1/1 15.12 0.298 528
0P 5K 3845.00 | 152 136 el 1/ 187 1528 0307 513
16 -CAM 385000 | 153 129 .81 i1 1464 0. 287 5.74
ni2 BPSK 730,02 i 181 333 464 171 13.63 0213 §.72
ni2 BPSK 3849000 i 193 129 961 171 15.00 0.290 538
n2 BPSK 354598 | 152 338 4.58 1/ 180 15.78 0.344 4 84
QPSK w702 i 181 33 a6 1/ 160 1433 0.250 603
OPSK 384000 | 153 29 961 1/1 15.08 0295 530
OPSK J949 98 i 192 336 o958 1/ 160 1552 0324 490
16 -CAM 384000 | 153 329 461 i1 14.82 0285, 577
ni2 BPSK 372501 | 181 133 465 171 1398 0229 .39
ni2 BPSK 3849000 i 193 129 961 171 1873 0.342 468
ni2 BPSK 1854489 | ia2 136 A58 1134 16.48 0.404 3484
QPSK w2aEm i 181 33 965 171 1455 0283 581
OPSK 384000 ! 153 29 461 171 1557 0330 482
QPSK R\58 89 i 192 336 o958 17131 16.43 0389 388
16 - 355899 | 152 FI6 458 1/ 131 15.79 345 462
ni2 BPSK 72000 H 181 33 965 171 14.538 0.285 578
ni2 BPSK H 193 129 481 171 14.78 0.274 5.82
ni2 BPSK L i 192 36 4958 /104 16.44 0.400 388
[ 2000 i 181 333 265 171 1498 0.230 5.38
0P Sk 384000 | 153 i) L 171 14 88 0280 5.53
QPSK 3¥E0.00 i 12 38 958 1/104 16.44 0.400 398
16-CAM 36000 i 152 sl 4.58 1/104 15.80 0345 462
ni2 BPSK 71502 i 181 33 965 171 14.40 0.254 5495
n2 BPSK 354000 i 193 29 481 171 14.74 0.272 5.85
ni2 BPSK 6498 i 192 36 4958 171 16.61 0.415 3
[ 71502 i 181 333 985 1/ 78 1488 0.282 5.50
OPSK 384000 i 193 129 261 1 14 85 0287 573
[ 396498 i 12 338 958 1 1882 0417 3.80
16 -l JE64 88 H 182 sl 458 171 1583 0.352 4.53
ni2 BPSK 371250 i 122 348 965 1539 14.41 0.255 594
ni2 BPSK 3840.00 | &2 138 A6 171 14.52 0259 587
ni2 BPSK HE7FS0 i 122 348 9.5 1/78 15.59 0.329 483
QPSK 71250 1 12 338 985 1139 15.24 0.308 5.11
QPSK 384000 i 102 38 961 1/1 15.00 0.289 539
QPSK 396750 1 12 338 958 1/ 78 15.58 0328 484
16 QM JA67_50 H 192 138 958 1/76 1544 0.318 498
ni2 BPSK 71001 i 181 333 985 171 14.18 0.241 8.17
ni2 BPSK 384000 i 183 129 a9.61 171 14.48 0.257 581
ni2 BPSK 3969.99 | 1= 338 9.58 171 18.57 28.15 0.412 3.85
OPSK 10.m 1 181 333 985 1/49 1472 245 0274 583
QPSK 384000 i 193 29 961 1549 1588 2547 0352 453
OPSK 396999 1 192 338 958 1125 1862 2619 0418 3a
16 -QAM 3963 .99 H 192 138 958 1/1 16.00 2558 0382 4.42
n2 BPSK 752 i 181 33 985 171 15.18 248 0.303 5.19
ni2 BPSK 384000 i 183 129 a9.61 171 14.70 241 0.270 568
ni2 BPSK \72.48 | 122 338 4.58 171 15.18 2478 0.299 524
QPSR 707 52 1 181 333 465 171 1608 2574 0375 426
QPsK 354000 | 153 29 481 1/1 15.07 2468 0.294 532
QPSR 7248 1 152 336 458 1719 1535 2493 a3t 507
18-CAM 752 H 181 T33 985 i1 15.89 25.41 0. 348 4.59
n2 BPSK 370500 i 181 333 985 171 13.60 2328 0212 874
ni2 BPSK 3848000 i 193 129 961 171 1179 2341 0219 30.00 8.59
n2 BPSK 7500 | 122 338 9.58 24/0 18.23 25.80 0.381 30.00 420
0P 5K 370500 1 181 133 A 65 1022 14.08 2374 0236 30000 26
oPsH 3840.00 1 133 129 a1 1122 1378 2340 0219 30.00 880
QPSR 37500 1 152 336 458 171 1648 2608 0403 30000 3494
16 -CAM 387500 | 192 T8 9.58 i1 18.07 25.84 0.387 30.00 4.38
QP SK (P -OFDM) 384000 1 158 332 461 1632 1368 233 213 30000 871
100 MHz Pt i ey 384000 W 13 308 481 1432 12.41 2201 0.159 30.00 7.98
QPSK (WECF) 384000 H 153 334 461 1732 13.01 2RED 0183 30,00 738
Table 7-21. EIRP Data (NR Band n77 C-band — Ant F)
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Bandwidth Mod Frequency |Ant. Pol. A&?:r:’ Eﬁ:ﬂe Ant. Gain RB Substitute EIRP EIRP EIRP Limit | Margin
[MHz] [HV] feml [degree] [dBi] Size/Offset | Level [dBm] | [dBm] [Watts] [dBm] [dB]
/2 BPSK 3500.01 H 102 37 9.71 1/68 12.72 22.43 0.175 30.00 -7.57
100 MHz QPSK 3500.01 H 102 37 9.71 1/68 12.70 22.41 0.174 30.00 -7.59
16-QAM 3500.01 H 102 37 9.71 1/68 12.71 22.42 0.175 30.00 -7.58
R ITHl_ CPSK (CP-OFDM) 3500.0 H 101 36 9.71 1/68 12.33 22.04 0.160 30.00 -7.96
QPSK (Opposite Pol.) 3500.0 \ 102 88 9.71 1/68 1217 21.88 0.154 30.00 -8.12
Table 7-22. EIRP Data (NR Band n77 DoD — Ant C)
Bandwidth Mod Frequency |Ant. Pol. A:I':g"':’ Eﬂ?ﬂf Ant. Gain RB Substitute | EIRP EIRP EIRP Limt | Margin
[MHz] [HIV] foml [degree] [dBi] Size/Offset | Level [dBm] | [dBm] [Watts] [dBm] [dB]
/2 BPSK 3750.00 H 114 40 9.64 1/68 10.12 19.76 0.095 30.00 -10.24
/2 BPSK 3840.00 H 116 28 961 1/68 8.31 17.92 0.062 30.00 -12.08
/2 BPSK 3930.00 H 101 34 9.59 1/68 455 14.14 0.026 30.00 -15.86
100 MHz QPSK 3750.00 H 114 40 9.64 1/68 9.99 19.63 0.092 30.00 -10.37
QPSK 3840.00 H 116 28 9.61 1/68 8.48 18.09 0.064 30.00 -11.91
QPSK 3930.00 H 101 34 9.59 1/68 459 14.18 0.026 30.00 -15.82
16-QAM 3750.00 H 114 40 9.64 1/68 9.20 18.84 0.077 30.00 -11.16
100 Mz SR CREGE 3750.0 H 100 39 9.64 1/68 8.97 18.61 0.073 30.00 -11.39
QPSK (Opposite Pol.) 3750.0 v 105 83 9.64 1/68 10.06 19.70 0.093 30.00 -10.30
Table 7-23. EIRP Data (NR Band n77 C-band — Ant C)
Bandwidth Mod Frequency |Ant. Pol. A’:';::'ta 1;:'2'"";:’:’ Ant. Gain RB Substitute EIRP EIRP EIRP Limit Margin
[MHZ] [H/V] feml [degree] [dBi] Size/Offset | Level [dBm] | [dBm] [Watts] [dBm] [dB]
/2 BPSK 3500.01 H 200 321 9.71 1/204 12.21 21.92 0.156 30.00 -8.08
100 MHz QPSK 3500.01 H 200 321 9.71 1/204 12.18 21.89 0.155 30.00 -8.11
16-QAM 3500.01 H 200 321 9.71 1/204 11.91 21.62 0.145 30.00 -8.38
PRV [Tl CPSK (CP-OFDM) 3500.0 H 199 316 9.71 1/ 204 11.48 21.19 0.132 30.00 -8.81
QPSK (Opposite Pol.) 3500.0 v 390 12 9.71 1/204 8.50 18.21 0.066 30.00 -11.79
Table 7-24. EIRP Data (NR Band n77 DoD — Ant I)
Bandwidth Mod Frequency |Ant. Pol. A:I':'g": Eﬁ:’t’f Ant. Gain RB Substitute | EIRP EIRP EIRP Limit | Margin
[MHz] [HIV] fom] [degree] [dBi] Size/Offset | Level [dBm] | [dBm] [Watts] [dBm] [dB]
/2 BPSK 3750.00 H 217 315 9.64 1/68 12.97 22.61 0.182 30.00 -7.39
/2 BPSK 3840.00 H 207 318 9.61 1/68 12.98 2259 0.182 30.00 -7.41
/2 BPSK 3930.00 H 215 311 9.59 1/68 11.30 20.89 0.123 30.00 -9.11
100 MHz QPSK 3750.00 H 217 315 9.64 1/68 12.98 22.62 0.183 30.00 -7.38
QPSK 3840.00 H 207 318 9.61 1/68 12.98 22.59 0.182 30.00 -7.41
QPSK 3930.00 H 215 311 9.59 1/68 11.32 20.91 0.123 30.00 -9.09
16-QAM 3840.00 H 207 318 9.61 1/68 12.80 22.41 0.174 30.00 -7.59
100 Mz GRS 3750.0 H 204 311 9.65 1/68 8.83 18.48 0.070 30.00 -11.52
QPSK (Opposite Pol.) 3750.0 v 369 10 9.65 1/68 10.16 19.81 0.096 30.00 -10.19
Table 7-25. EIRP Data (NR Band n77 C-band — Ant 1)
Bandwidth Mod Frequency |Ant. Pol. A"l':'g"l:"“ Eﬁ:’t’f Ant. Gain RB Substitute EIRP EIRP EIRP Limit Margin
[MHz] [HV] feml [degree] [dBi] Size/Offset | Level [dBm] | [dBm] [Watts] [dBm] [dB]
/2 BPSK 3500.01 H 100 344 9.71 1/68 7.92 17.63 0.058 30.00 -12.37
100 MHz QPSK 3500.01 H 100 344 9.71 1/68 7.89 17.60 0.058 30.00 -12.40
16-QAM 3500.01 H 100 344 9.71 1/68 7.90 17.61 0.058 30.00 -12.39
100 MHz QPSK (CP-OFDM) 3500.0 v 109 358 9.71 1/68 7.48 17.19 0.052 30.00 -12.81
QPSK (Opposite Pol.) 3500.0 H 102 346 9.71 1/68 7.58 17.29 0.054 30.00 -12.71
Table 7-26. EIRP Data (NR Band n77 DoD — Ant D)
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Bandwidth Mod. Frequency |Ant. Pol. A&z:’: 1::'"':]::’::* Ant. Gain |  RB Substitute EIRP EIRP EIRP Limit | Margin
[MHz] [HV] fom] [degree] [dBi] Size/Offset | Level [dBm] | [dBm] [Watts] [dBm] [dB]
/2 BPSK 3750.00 v 100 354 9.64 1/68 5.87 15.51 0.036 30.00 -14.49
/2 BPSK 3840.00 v 100 344 9.61 1/68 4388 14.49 0.028 30.00 -15.51
/2 BPSK 3930.00 v 101 351 9.59 1/68 1.58 11.17 0.013 30.00 -18.83
100 MHz QPSK 3750.00 v 100 354 9.64 1/68 5.86 15.50 0.035 30.00 -14.50
QPSK 3840.00 v 100 344 9.61 1/68 4.0 14.51 0.028 30.00 -15.49
QPSK 3930.00 v 101 351 9.59 1/68 1.62 11.21 0.013 30.00 -18.79
16-QAM 3750.00 v 100 354 9.64 1/68 5.01 14.85 0.029 30.00 -15.35
PIYRVITHI QPSK (CP-OFDM) 3750.0 v 101 352 9.64 1/68 4.88 14.52 0.028 30.00 -15.48
QPSK (Opposite Pol.) 3750.0 H 139 324 9.64 1/68 5.64 15.28 0.034 30.00 -14.72
Table 7-27. EIRP Data (NR Band n77 C-band — Ant D)
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7.8 Radiated Spurious Emissions Measurements

Test Overview

Radiated spurious emissions measurements are performed using the field strength conversion method described
in ANSI C63.26-2015 with the EUT transmitting into an integral antenna. Measurements on signals operating below
1GHz are performed using hybrid (biconical/log) 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

ANSI C63.26-2015 — Section 5.5.4
Test Settings
1. RBW = 100kHz for emissions below 1GHz and 1MHz for emissions above 1GHz
2. VBW 23 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.

I to 4m
EUT
antenna mast
turntable
0.8m
1
| |
| o \
Figure 7-7. Test Instrument & Measurement Setup < 1GHz
bore sight
antenna mast
1mto 4m
./ EUT
turntable
1.5m & styrofoam block

L T

| \

Figure 7-8. Test Instrument & Measurement Setup >1 GHz
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Test Notes

1)

2)

Field strengths are calculated using the Measurement quantity conversions in ANSI C63.26-2015 Section
5.2.7:

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.

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.

3) This unit was tested with its standard battery.

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

5) 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.

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

7) 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.

8) 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 emissions caused by the LTE carrier must meet
the requirements of the rules under which the LTE carrier operates.
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