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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: APPLE INC.
1 APPLE PARK WAY
CUPERTINO, CA 95014, U.S.A

EUT DESCRIPTION: SMARTPHONE
MODEL: A2847 (Parent Model)
A3093, A3094, A3096 (Variant Model)
BRAND: APPLE
SERIAL NUMBER: C3QD24KHHC (Conducted)

TV3HK457C7 & GMB6G6WQ4Q (Radiated)

SAMPLE RECEIPT DATE: MARCH 13, 2023

DATE TESTED: MARCH 14 — AUGUST 1, 2023
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Complies
ISED RSS-247 Issue 2 Complies
ISED RSS-GEN Issue 5 + A1 + A2 Complies

UL Verification Services Inc. tested the above equipment in accordance with the requirements
set forth in the above standards. The test results show that the equipment tested is capable of
demonstrating compliance with the requirements as documented in this report.

The results documented in this report apply only to the tested sample, under the conditions and
modes of operation as described herein. It is the manufacturer's responsibility to assure that
additional production units of this model are manufactured with identical electrical and
mechanical components. All samples tested were in good operating condition throughout the
entire test program. Measurement Uncertainties are published for informational purposes only
and were not taken into account unless noted otherwise.

This document may not be altered or revised in any way unless done so by UL Verification
Services Inc. and all revisions are duly noted in the revisions section. Any alteration of this
document not carried out by UL Verification Services Inc. will constitute fraud and shall nullify
the document. This report must not be used by the client to claim product certification,
approval, or endorsement by A2LA, NIST, any agency of the Federal Government, or any
agency of the U.S. government.
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Approved & Released For

UL Verification Services Inc. By: Prepared By:

e Pry )/ Fint
Chin Pang Chris Xiong
Senior Lab Engineer Senior Test Engineer
Consumer Technology Division Consumer Technology Division
UL Verification Services Inc. UL Verification Services Inc.
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2. TEST SUMMARY

FCC Clause ISED Clause Requirement Result Comment

See Comment Duty Cycle Reporting ANSI C63.10 Section

purposes only 11.6.
RSS-GEN 6.7 99% OBW Reporting ANSI C63.10 Section

purposes only 6.9.3.

15.247 (a) (2) RSS-247 5.2 (a) |6dB BW complies None.

15.247 (b) (3) RSS-247 5.4 (d) | Output Power complies None.

See Comment Average power Reporting Per ANSI C63.10,
purposes only Section 11.9.2.3.2.

15.247 (e) RSS-247 5.2 (b) |PSD complies None.

15.247 (d) RSS-247 5.5 Conducted Spurious Emissions complies None.

15.209, 15.205 ??S-GEN 8.9, Radiated Emissions complies None.

15.207 RSS-Gen 8.8 AC Mains Conducted Emissions complies None.

3. TEST METHODOLOGY

The tests documented in this report were performed in accordance with;
- FCC CFR 47 Part 2,
- FCC CFR 47 Part 15,
- ANSI C63.10-2013,

- KDB 558074 D01 15.247 Meas Guidance v05r02,

- KDB 662911 D01 Multiple Transmitter Output v02r01
- RSS-GEN Issue 5 + A1:2019 + A2:2021

- RSS-247 Issue 2.

4. FACILITIES AND ACCREDITATION

UL Verification Services Inc. is accredited by A2LA, certification #0751.05, for all testing
performed within the scope of this report. Testing was performed at the locations noted below.

Address izl Colr?iE:n e
CABID Pany | pegistration
Number
Building 1: 47173 Benicia Street, Fremont, CA 94538,
O
USA
Building 2: 47266 Benicia Street, Fremont, CA 94538,
SA
U USo0104 2324A 550739
Building 3: 843 Auburn Court, Fremont, CA 94538 USA
Building 4: 47658 Kato Rd, Fremont, CA 94538 USA
O Building 5: 47670 Kato Rd, Fremont, CA 94538 USA
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5. DECISION RULES AND MEASUREMENT UNCERTAINTY
5.1. METROLOGICAL TRACEABILITY

All test and measuring equipment utilized to perform the tests documented in this report are
calibrated on a regular basis, with a maximum time between calibrations of one year or the
manufacturers’ recommendation, whichever is less, and where applicable is traceable to
recognized national standards.

5.2. DECISION RULES
The Decision Rule is based on Simple Acceptance in accordance with ISO Guide 98-4:2012
Clause 8.2. (Measurement uncertainty is not taken into account when stating conformity with a
specified requirement.)

5.3. MEASUREMENT UNCERTAINTY

Where relevant, the following measurement uncertainty levels have been estimated for tests
performed on the apparatus:

PARAMETER ULas
Conducted Antenna Port Emission Measurement 1.94 dB
Power Spectral Density 2.466 dB
Time Domain Measurements Using SA 3.39dB
RF Power Measurement Direct Method Using Power Meter ?A‘\lg()) dB(Peak), 1.3 dB
Radio Frequency (Spectrum Analyzer) 141.16 Hz
Occupied Bandwidth 1.22%
Worst Case Conducted Disturbance, 0.15 to 30 MHz 3.40 dB
Worst Case Radiated Disturbance, 9KHz to 30 MHz 2.87 dB
Worst Case Radiated Disturbance, 30 to 1000 MHz 6.01 dB
Worst Case Radiated Disturbance, 1000 to 18000 MHz 4,73 dB
Worst Case Radiated Disturbance, 18000 to 26000 MHz 451 dB

Uncertainty figures are valid to a confidence level of 95%.
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5.4. SAMPLE CALCULATION

RADIATED EMISSIONS

Where relevant, the following sample calculation is provided:

Field Strength (dBuV/m) = Measured Voltage (dBuV) + Antenna Factor (dB/m) + Cable
Loss (dB) — Preamp Gain (dB)

36.5 dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m

MAINS CONDUCTED EMISSIONS

Where relevant, the following sample calculation is provided:

Final Voltage (dBuV) = Measured Voltage (dBuV) + Cable Loss (dB) + Limiter Factor (dB) +
LISN Insertion Loss.

36.5 dBuV + 0 dB +10.1 dB+ 0 dB = 46.6 dBuV
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6. EQUIPMENT UNDER TEST
6.1. EUT DESCRIPTION

The Apple iPhone is a smartphone with multimedia functions (music, application support, and video),
cellular GSM, GPRS, EGPRS, UMTS, LTE, 5G, IEEE 802.11a/b/g/n/ac/ax, Bluetooth, Ultra-Wideband,
GPS, NFC, 802.15.4ab-NB and MSS technologies. The rechargeable battery is not user accessible.
The Model and FCC/IC ID covered by this report includes:

Parent Model: A2847, FCC ID: BCG-E8431A, IC ID: 579C-E8431A

Variant Model: A3093, FCC ID: BCG-E8432A, IC ID: 579C-E8432A

A3094, FCC ID: BCG-E8433A, IC ID: 579C-E8433A
A3096, FCC ID: BCG-E8434A, IC ID: 579C-E8434A

6.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum peak conducted output power as follows:

Antenna Frequency Mode Configuration Output Output
Range Power Power
(MHz) (dBm) (mW)
HDR4 | o Power | 695 | 750
ANT 4 2404 - 2476 HDRS High Power 16.08 40.55
Low Power 10.07 10.16
ore |t coer | 1irs | o2
ANT 3 2404 - 2476 HDRS High Power 16.05 40.27
Low Power 10.06 10.14
HDRA High Power 17.75 59.57
Beamforming, 2404 - 2476 Low Power 11.77 15.03
ANT 4 + ANT 3 HDRS High Power 19.09 81.10
Low Power 13.05 20.18
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6.3. DESCRIPTION OF AVAILABLE ANTENNAS

The antenna(s) gain, as provided by the manufacturer’ are as follows:

Frequency Range ANT 4 ANT 3
(GHz) (dBi) (dBi)
24 -1.7 -1.0

6.4. SOFTWARE AND FIRMWARE
The EUT firmware version is 21.1.547.9113
6.5. WORST-CASE CONFIGURATION AND MODE

The EUT was investigated in three orthogonal orientations X, Y and Z on ANT 4, ANT 3 and
2TX beamforming. It was determined that X (Flatbed) orientation was the worst-case orientation
for ANT 3 and ANT 4. And Y (Landscape) was the worst case for beamforming 2TX.

Radiated band edge, harmonic and spurious emissions from 1GHz to 18GHz were performed
with the EUT set to transmit at highest power on Low/Middle/High channels.

Radiated emissions below 1GHz, 18-26GHz and power line conducted emissions were
performed with the EUT transmits at the channel with the highest output power as worst-case
scenario. There were no emissions found below 30MHz within 20dB of the limit.

For below 1GHz tests were performed with EUT connected to AC power adapter as the worst
case; and for above 1GHz, the worst-case configuration reported was tested with EUT only. For
AC line conducted emission, test was investigated with AC power adapter and with laptop.

High power HDR4 and HDR8 TXBF harmonic spurious 1-18GHz were investigated to determine
the worst case and results showed HDR4 was the worst case. Therefore, High Power
Beamforming HDR4 mode was set to maximum power based on SISO to cover both SISO and
MIMO modes to complies with radiated spurious emissions limits in the restricted bands
between 1GHz and 18GHz low/mid/high channel (except the band edge).

99% and 6dB bandwidth measurements were performed only for high power mode to cover low
power mode since 99% and 6dB bandwidth results are not different on low power mode.

PSD measurements were done only for high power mode to cover low power mode as worst-
case scenario.

Note: In the Radiated Plots and emissions data, ANTO=ANT4 and ANT1=ANT 3.
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6.6. DESCRIPTION OF TEST SETUP
SUPPORT TEST EQUIPMENT
Description Manufacturer Model Serial Number FCC ID/ DoC
Laptop Apple Macbook Pro C02VD7SAHV22 BCGA1708
Laptop AC/DC adapter Liteon A1424 NSW25679 DoC
Technology
EUT AC/DC adapter Apple A1720 C3D8417A7R93KVPAS8 DoC
Conducted Switch Box UL n/a 208281 N/A
10dB Fixed Attenuator, 2 Pasternack
Watts Up to 26.5 GHz Enterprises PE7024-10 236358 N/A
1/0 CABLES (RF CONDUCTED TEST)
Cable # of Identical Cable
No. Port Ports Connector Type Cable Type Length (m) Remarks
1 SMA 1 SMA Shielded 0.75 To spectrum
Analyzer
2 Antenna 2 SMA Un-shielded 0.2 To Conducted
Switch Box
3 USB-C 1 USB-C Shielded 1.0 N/A
4 AC 1 AC Un-shielded 2 N/A
1/0 CABLES (RF RADIATED AND AC LINE CONDUCTED TEST)
Cable # of Identical Cable
No. Port Ports Connector Type Cable Type Length (m) Remarks
1 AC 1 AC Un-shielded 2 N/A
2 USB 1 USB Shielded 1 N/A
TEST SETUP

The EUT setup is shown as below. Test software exercised the radio card.

Page 12 of 124

UL Verification Services Inc.

47173 Benicia Street, Fremont, CA 94538; USA.

TEL:(510) 319-4000

FAX:(510) 661-0888

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.




REPORT NO: 14523778-E3V2 DATE: 8/15/2023

SETUP DIAGRAM FOR CONDUCTED TESTS

Conducted
Switch Box

AC/DC Adapter

AC Source

EUT

2 3
10dB [ ]

Attenuator Laptop

AC/DC Adapter

AC Source
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SETUP DIAGRAM FOR RADIATED TESTS ABOVE 1 GHz

Antenna/Amp

Spectrum Analyzer

AC Source
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SETUP DIAGRAM FOR BELOW 1GHz and AC LINE CONDUCTED TEST

Antenna/Amp |

Radiated Test

Spectrum Analyzer

AC/DC Adapter

Conducted Test

AC Source/f LISN

TEST SETUP - AC LINE CONDUCTED: LAPTOP CONFIGURATION

EMI Receiver

AC/DC Adapter

AC Source/ LISN Conducted Test
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7. MEASUREMENT METHOD

On Time and Duty Cycle: KDB 558074 D01 v05r02, Section 6.

6 dB BW: ANSI C63.10 Subclause -11.8.1, RBW =2 DTS BW

Occupied BW (99%): ANSI C63.10-2013 Section 6.9.3

Output Power: ANSI C63.10 Subclause -11.9.1.3, Method PKPM1 Peak-reading power meter

Output Power: ANSI C63.10 Subclause -11.9.2.3.2, Measurement using gated average power
meter.

PSD: ANSI C63.10 Subclause -11.10.2, Method PKPSD (peak PSD)

Radiated emissions restricted frequency bands: ANSI C63.10 Subclause -11.12.1 & Clause 13

Conducted emissions in restricted frequency bands: ANSI C63.10 Subclause -11.12.2

Band-edge: ANSI C63.10 Subclause -11.13.3.2 & Clause 13, Integration method -Peak
detection

Band-edge: ANSI C63.10 Subclause -11.13.3.3 & Clause 13, Integration method -Trace
averaging with continuous transmission at full power

Radiated Band-edge: ANSI C63.10-2013 Section 6.10.5 & 13

AC Power Line Conducted Emissions: ANSI C63.10-2013, Section 6.2.

Radiated emissions non-restricted frequency bands: ANSI C63.10 Subclause — 11.11 & Clause
13

Radiated Spurious Emissions Below 30MHz: ANSI C63.10-2013 Section 6.4 & 13

NOTE: All conducted antenna port tests for Beamforming applied the same test procedures as
HDR normal modes.
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8. TEST AND MEASUREMENT EQUIPMENT

The following test and measurement equipment was utilized for the tests documented in this
report:

Description Manufacturer Model ID Num Cal Due Last Cal
Spectrum Analyzer, PXA, 3Hz to Keysight N9O30A 80397 02/29/2024 | 02/29/2023
44GHz Technologies Inc
10dB Fixed Attenuator, 2 Watts Pasterqack PE7024-10 236355 Verified/Characterized before
Up to 26.5 GHz Enterprises use
EMI TEST RECEIVER Rohde & Schwarz ESW44 170063 02/29/2024 | 02/29/2023
ETS-Lindgren
Antenna, Horn 1-18GHz (Cedar Park, 3117 230300 01/12/2024 | 01/12/2023
Texas)
RF Filter Box, 1-18GHz, 12 Port. UL-FR1 Frankenstein 231875 02/27/2024 | 02/27/2023
EMI TEST RECEIVER Rohde & Schwarz ESW44 230548 02/29/2024 | 02/29/2023
ETS-Lindgren
*Antenna, Horn 1-18GHz (Cedar Park, 3117 80404 08/08/2023 | 08/08/2022
Texas)
RF Filter Box, 1-18GHz, 12 Port UL-FR1 Frankenstein 216812 09/17/2023 | 09/17/2022
EMI TEST RECEIVER Rohde & Schwarz ESW44 201499 02/29/2024 | 02/29/2023
ETS-Lindgren
Antenna, Horn 1-18GHz (Cedar Park, 3117 41112 10/07/2023 | 10/07/2022
Texas)
RF Filter Box, 1-18GHz, 12 Port UL-FR1 Frankenstein 231249 02/29/2024 | 02/29/2023
EMI TEST RECEIVER Rohde & Schwarz ESW44 191428 02/29/2024 | 02/29/2023
ETS-Lindgren
Antenna, Horn 1-18GHz (Cedar Park, 3117 206807 02/28/2024 | 02/28/2023
Texas)
RF Filter Box, 1-18GHz, 12 Port. UL-FR1 Frankenstein 230878 02/29/2024 | 02/29/2023
EMITEST RE;E'XER' with B8 | pohde & Schwarz ESW44 169937 02/29/2024 | 02/29/2023
*Antenna, Broadband Hybrid, Sunol Sciences
3OMH o 2000Mb Corp, JB3 85151 03/31/2023 | 03/31/2022
*Amplifier, 10KHz to 1GHz, 32dB S°”°maé23”“me”t 310N 89831 08/10/2023 | 08/10/2022
*Power Sensor, P - series, Keysight
50MHz to 18GHz, Wideband Technologies Inc N1921A 90391 01/31/2024 | 01/31/2023
Power Meter, P-series single Keysight N1911A 90718 01/31/2024 | 01/31/2023
channel Technologies Inc
Antenna Horn, 18 to 26.5GHz ARA MWH-1826/B 172363 01/31/2024 | 01/31/2023
“Amplifier g%fg'riﬁ]'*z' +5Vde, AMPLICAL AMP18G26.5-60 171580 06/10/2023 | 06/10/2022
“Antenna, Paﬁfvil‘ﬁz"“p 30Hzto | Eiectro-Metrics EM-6871 170013 07/28/2023 | 07/28/2022
"Antenna, Passive Loop 100KHz | p1g. ) ihdgren EM-6872 170015 07/28/2023 | 07/28/2022
to 30MHz
AC Line Conducted
Description Manufacturer Model ID Num CalDue | Last Cal
EMI Test Receiver 9kHz-7GHz Rohde & Schwarz ESR 93091 02/29/2024 | 02/29/2023
LISN for Conducted Emissions FISCHER CUSTOM | FCC-LISN-50/250-
CISPR-16 COMMUNICATIONS 25-2-01-480V 175764 | 01/31/2024 | 01/31/2023
*Transient Limiter TE TBFL1 207996 07/15/2023 | 07/15/2022
UL AUTOMATION SOFTWARE
Radiated Software UL UL EMC Ver 9.5, May 1, 2023
Conducted Software UL UL EMC 2020.8.16
AC Line Conducted Software UL UL EMC Ver 9.5, Mar 3, 2023

*Testing was completed before equipment expiration date.
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REPORT NO: 14523778-E3V2

DATE: 8/15/2023

9. ANTENNA PORT TEST RESULTS

ON TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only.
PROCEDURE
KDB 558074 Zero-Span Spectrum Analyzer Method.

ON TIME AND DUTY CYCLE RESULTS

Mode ON Time | Period | Duty Cycle Duty Duty Cycle 1/B
B X Cycle Correction Factor | Minimum VBW
(msec) | (msec) (linear) (%) (dB) (kHz)
2.4GHz Band
HDR4 1.0 1.0 1.000 100.00% 0.00 0.010
HDRS8 1.0 1.0 1.000 100.00% 0.00 0.010

DUTY CYCLE PLOTS

S LIGHALTD i T
Center Freq 2.437000000 GHz ) Avg Type: Log-Puir Frequency [Center Freq 2.437000000 GHz [ Frequency
FG: Fas === Trig: Free Run PG Fase == Trig: Free Run
I GainiLow hzen; 40 dB IFGainlow  WAten: 40 dB
Auto Tune Auto Tune
Ref Offset 12.36 dB Ref Offset 12.36 dB
10 deidiv__ Ref 35,00 dBm 10 dgfciv__ Ref 35,00 dBm
Log Log
& L 2 Center Freq ¢ b Center Freq
2,437000000 GHz. 2437000000 GHz,
StartFreq StartFreq
2.437000000 GHz 2437000000 GHz
Stop Freq Stop Freq
2.437000000 GHz. 2.437000000 GHz,
Center 2.437000000 GHz Span 0 Hz CF Step. Center 2.437000000 GHz Span 0 Hz CF Step)
Res BW 8 MHz #VBW 50 MHz Sweep 10.00 ms (1001 pts) 8000000 MHz, Res BW 3 MHz #VBW 50 MHz Sweep 10.00 ms (1001 pis) 8.000000 MHz|
oo o] — ] TSI TS Man) T S R Man
1N t 1630 ms 2104 dBm 1 7010 ms 2128 dBm
N t 6620ms 20,69 dBm 2 N t 4720 ms 18.40 dBm
3 Freq Offset 3 FreqOffset
) 2
: 0Hz H 0Hz
& 5
7 7
8 8
9 9
10 10
I @ 11
< <

DUTY CYCLE HDR4

DUTY CYCLE HDRS

Note: There are the same duty cycle factor on 1TX and 2TX.
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REPORT NO: 14523778-E3V2 DATE: 8/15/2023

9.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.
RESULTS

Only High-Power modes result is reported, it covers all Low Power modes. Only Mid channel
plot is reported to show analyzer’s settings.
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9.2.1. HIGH POWER HDR (HDR4)

ANT 4

Channel

Frequency
(MHz)

99% Bandwidth
(MHz)

Low

2404

2.3111

Middle

2440

2.3115

High

2476

2.3214

m—
[ Koo Spectm Arelyee - AP2I22E 16 2471 Congueied € e
[__& _[s0a_oC I [_SENSENT] [ ALIGUATO _ 08:32:31 A Jul26, 2023
enter Freq 2.440000000 GHz Center Freq: 2.440000000 GHz Radio Std: None Frequency
NFE == Trig: Free Run AvglHold: 20120
#FGain:Low  #Atten: 30 dB Radio Device: BTS
Ref Offset 11.98 dB
10 dBidiv Ref 20.00 dBm
Log
o Center Freq|
0 2440000000 GHz
100
20
@0
w00
0
e00
Center 2.44 GHz Span 4 MHz, CF Stey
#Res BW 47 kHz #VBW 150 kHz #Sweep 100 ms| 400,000 kH';
lauto Man
Occupied Bandwidth Total Power 13.4 dBm
2.3115 MHz FreqOffset
Transmit Freq Error 831 Hz % of OBW Power  99.00 % OHz
x dB Bandwidth 2.730 MHz xdB -26.00 dB
gsmns)

ANT 3

2404

2.3128

2440

2.3127

2476

2.3145

m—
[ Keyeght Spectrum Anahzes - AP20228.16 24571 Conducted C ==y
[ [ sensean] [ ALIGN AUTO [ 10:15:45 AN Ju 25, 2023
Center Freq: 2.440000000 GHz Radio Std: None Frequency
Trig: Free Rur AvglHold: 20/20
#FGainLow  #Atten: 30 dB Radio Device: BTS
Ref Offset 1219 dB
10 dBidiv Ref 20.00 dBm
Log T
o CenterFreq|
oo 2440000000 GHe|

00

0

Center 2.44 GHz

Span 4 MHz|

#Res BW 47 kHz #VBW 150 kHz #Sweep 100ms sosrotep)
|Auto Man|
Occupied Bandwidth Total Power 15.9 dBm
2.3127 MHz FreqOffsef|
Transmit Freq Error -1.506 kHz % of OBW Power  99.00 % OHz
x dB Bandwidth 2731MHz  xdB -26.00 dB
s s

MID CHANNEL
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DATE: 8/15/2023

9.2.2. HIGH POWER HDR TXBF (HDR4)

Low 2404

2.3112

2.3127

Middle 2440

2.3115

2.3128

High 2476

2.3127

2.3145

Keysight Spectrum Analyzer - AP20228.16 24971, Conducted C. (= ‘Keysight Spectrum Analyzer - AP20225.16,24971, Conducted C =
L [ RE 50Q_DC | [ [ SENSE:INT] [ ALIGN AUTO __[01:04:41 PMJul 26, 2023 F L RF 5092 0C [ [ SENSE:INT| [ ALIGN AUTO 02:36:02 PM Jul 26, 2023 F
enter Freq 2.440000000 GHz Coter Froo LU0 GHz oy 0 SN fequency [Center Freq 2.4240000000 GHz ot Frog, LI Ol 0 i one requency
M prcainiow | #Aten: 3048 i Radio Device: BTS M rcaintow | #Aten: 0dB ) Radio Device: BTS
Ref Offset 11.98 dB Ref Offset 12.19 dB
10dBidiv___Ref 20.00 dBm 10dzidy__Ref 20.00 dBm
Log— T 1] oal T 1
00| Center Freq| 08 CenterFreq|
0 Vava w4 Saws 2.440000000 GHz| /\f S A 2.440000000 GHz|
100 L Y B - 100 - s
200 e 1 AN 200
-300 : - 300
00 A 00 -
\ - e
500 b ] oo S
500 00
700 700
ICenter 2.44 GHz ‘Span 4 MHz, CF Ste) Center 2.44 GHz Span 4 MHz| CF Step)
#Res BW 47 kHz #VBW 150 kHz #Sweep 100 ms| 400,000 ng #Res BW 47 kHz #VBW 150 kHz #Sweep 100 ms 400000 kHz|
Auto Man lAuto Man|
Occupied Bandwidth Total Power 13.2dBm [o} ied idth Total Power 15.7 dBm
2.3115 MHz FreqOffset] 2.3128 MHz FreqOffset|
Transmit Freq Error -1.829 kHz % of OBW Power  99.00 % OHz Transmit Freq Error -3.820 kHz % of OBW Power  99.00 % OHz
x dB Bandwidth 2.732 MHz x dB -26.00 dB x dB Bandwidth 2.732 MHz x dB -26.00 dB
usal Tgsans s (s
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9.2.3. HIGH POWER HDR (HDRS8)

ANT 4

Channel

Frequency

(MHz)

99% Bandwidth

(MHz)

2404

4.6545

2440

4.6489

2476

4.6549

SEVSEINT) T
Genter Freq: 2446000000 GHz
Trig:Fres Avug|Hold: 20120

©oesamrewaugis 20
Radio Std: None

Radio Device: BTS

Frequency

Center Freq
2440000000 GHz

x dB Bandwidth

Center 2.44 GHz Span 8 MHz,
#Res BW 100 kHz #VBW 300 kHz #Sweep 100 ms aortep
Aute Man
Occupied Bandwidth Tatal Power 15.0 dBm
4.6489 MHz Freqortea
Transmit Freq Error 9,470 kHz OBW Power 99.00 % OHz
5.642 MHz x dB -26.00 dB

MID CHANNEL

ANT 3

Channel

Frequency
(MHz)

99% Bandwidth
(MHz)

Low

2404

4.6693

Middle

2440

4.6541

2476

High

4.6570

i
440000000 GHz2

Radio

Center q: 2.
= Trig:Fras Run
#Atten: 30 dB

AvglHeld: 20120

Radio Devica: BTS

Ref Offset 12.19
Ref 20.1

0.00 dBm

dB

Center Freq
2440000000 GHz

x dB Bandwidth

Center 2.44 GHz Span 8 MHz|
“#Res BW 100 kHz #VBW 300 KHz #Sweep 100 ms o vep
lauto Man
Occupied Bandwidth Total Power 15.5 dBm
4.6541 MHz FreqOffset
Transmit Freq Error -13.847 kHz OBW Power 99.00 % OHz
5.645 MHz xdB -26.00 dB

Gglsrams
MID CHANNEL
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9.2.4. HIGH POWER HDR TXBF (HDRS)

Low

2404

4.6758

4.6672

Middle

2440

4.6705

4.6523

High

2476

4.6430

4.6588

SENSEINT LINAITE 07 133370 Aug 5, 2023 ALIFATD 07.10;37FM fup 5 2023
Center Freq: 2 440000000 GHz Radio Std: None Frequency Center Freq: 2 440000000 GHz Radio Std: Nene Frequency
Trig: Fres Run AvglHold: 20120 = Trig:Fres Run AvglHold: 2020
AFGainLlow  HATen:30 4B Radio Device: BTS fiFGainlow  WAwen: 30 B Radio Device: BTS
Ref Offset 1198 dB Ref Offset 12.19 dB
10 dBidiv Ref 20.00 dBm 10 dBiciiv Ref 20.00 dBm
Log Log
100/ Center Freq 00 Center Freq
oo 2440000000 GHz oo 2440000000 GHz
0 | S — - 10
i T
30.0 -30.0
mo .m0
S0.0 = “ 500 -
B b0
0 T
Center 2.44 GHz Span 8 MHz. CF Stel Center 2.44 GHz Span 8 MHz, CF St}
#Res BW 100 kHz #VBW 300 kHz #Sweep 100 ms, 800,000 kH‘: #Res BW 100 kHz #VEBW 300 kHz #Sweep 100 ms 800, nn kH‘:
lAuto Man lhuto Man
Oceupied Bandwidth Tatal Power 3.61 dBm Occupied Bandwidth Total Power 15.4 dBm
4.6705 MHz p— 4.6523 MHz p—
Transmit Freq Error 5.675 kHz OBW Power 99.00 % OHz Transmit Freq Error -14.207 kHz OBW Power 99.00 % OHz
x dB Bandwidth 5.665 MHz xdB -26.00 dB x dB Bandwidth 5.640 MHz xdB -26.00 dB
- v foss 1gfrars
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REPORT NO: 14523778-E3V2 DATE: 8/15/2023

9.3. 6 dB BANDWIDTH

LIMITS

FCC §15.407 (e)

RSS-247 5.2 (a)

The minimum 6 dB bandwidth shall be at least 500 kHz.

RESULTS

The 6dB bandwidth was measured for the narrowest bandwidth mode, HDR4, to demonstrate
compliance with the minimum required bandwidth of 500 kHz. Other modes were not tested as
their bandwidth is greater than the HDR4 mode, as demonstrated by the 99% bandwidth

measurements performed on all modes.

Only Mid channel plot is reported to show setting parameter complies with testing
method/procedure.

Only High-Power modes result is reported, it covers all Low Power modes.
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9.3.1. HIGH POWER HDR (HDR4)

Channel Frequency | 6 dB Bandwidth | Minimum Limit
(MHz) (MHz) (MHz)
Low 2404 2.092 0.5

Middle

2440

2.108

0.5

High

2476

2.116

0.5

ANT 3

e —
[ Xerman specrum e T AT Condurtea C = )
L RE 502 0C SENSEINT] T Auenauto
[Center Freq 2.440000000 GHz Frequency
NFE o Trig: FreeRun AvglHold: 5050
(FGaimlow  #Atten: 40 d8
Auto Tune|
Ref Offset 11.98 dB
10 dBidiv Ref 30.00 dBm
Log
Center Freq|
2.440000000 GHz|
0 StartFreq|
i } 2438000000 GHz|
|
StopFreq|
2.442000000 GHz|
CF Step
400.000 kHz|
Man|
0 Hz|
Scale Type
Center 2.440000 GHz Span 4.000 MHz||-°9 Lin|
[#Res BW 100 kHz #VBW 300 kHz Sweep 2.000 ms (1001 pts)
s Tgerarus

Channel

Frequency
(MHz)

6 dB Bandwidth
(MHz)

Minimum Limit
(MHz)

Low

2404

2112

0.5

Middle

2440

2.104

0.5

High

2476

2.108

0.5

—
[ ersgh! Syt Alycre - APARC2 A1, 23T], Comced €
L [

of Offset 1219 dB

Re
”j“ v Ref 30.00 dBm

Center Freq
2,440000000 GHz|

$ StartFreq|
2438000000 G

Stop Freq
2442000000 GHz}

CF Step
400.000 kHz|
laute Man

Freq Offsetl
0 He]

Scale Type|

Center 2.440000 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 4,000 MHz||-°2 Lin}
Sweep 2.000 ms (1001 pts)

[Am=
MID CHANNEL
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9.4.

HIGH POWER HDR4 TXBF

6 dB

6 dB

Channel | Frequency Bandwidth Bandwidth Minimum
ANT 4 ANT 3 Limit
(MHz) (MHz) (MHz) (MHz)
Low 2404 2.100 2.072 0.5

Mid

2440

2.100 2.112

0.5

High

2476

2.108 2.108

0.5

[ Xeyvight Spectrum Analyzer~ AP20228.16,2497L Conducted C. T=) o s [ KeysightSpectrum Anayzer - AP21225.16,24971 Conducted C S
. W [s0a oc T T senseanti [ AIGNAUTO [12:56:58 PHui 26,2023 Frequency L [ m [s0a oc SENSEINT] ALIGN AUTO [02:35:23 PMJul 26,2023 Frequency
#Avg Type: RMS TRACE[ID345 6 T #Avg Type: RMS TRACE[03:5 6
EENE 2'44000,1,),200 G,,",l‘é Trig: Free Run AvglHold: 50150 e fContenitreqZ 44000&2““ GPHMf: Wide == Trig: Free Run AvglHold: 60150 |
FGain: #Atten: 40 dB oeTlP aim:Low  #Atten: 40dB oerlP
Auto Tune| Auto Tune|
Ref Offset 11.98 dB Ref Offset 12.19 dB
10 dBidiv  Ref 30.00 dBm 10 dBidiv  Ref 30.00 dBm
Log Log
Center Freq Center Freq|
x 2440000000 GHz 20 2.440000000 GHz|
0 StartFreg| W ¢ StartFreq|
o X 2438000000 GHz 0 A 2.438000000 GHz|
oo StopFreq e StopFreq
2442000000 GHz 2.442000000 GHz|
20
200 CF Step| 200 CF Step)
400,000 kHz 400,000 kHz
auto Man, lAuto Man|
00 w00
Freq Offset| 0 Freq Offset
OHz 0Hz
. 600
Scale Type Scale Type|
- .
Center 2.440000 GHz Span 4.000 MHz|[-°9 Lin| Center 2.440000 GHz Span 4.000 MHz||-°9 Lin}
#Res BW 100 kHz #VBW 300 kHz Sweep 2.000 ms (1001 pts) [#Res BW 100 kHz #VBW 300 kHz Sweep 2.000 ms (1001 pts)
= [ [
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OUTPUT POWER

LIMITS

FCC §15.247 (b) (3)
RSS-247 5.4 (d)
The maximum antenna gain is less than or equal to 6 dBi, therefore the limit is 30 dBm.

TEST PROCEDURE

Measurements perform using a wideband RF power meter.

The power output was measured on the EUT antenna port using SMA cable with 10dB
attenuator connected to a power meter via wideband peak power sensor. Peak output power
was read directly from the power meter.

DIRECTIONAL ANTENNA GAIN

For 1 TX:
There is only one transmitter output therefore the directional gain is equal to the antenna gain.

For 2 TX:
Tx chains are correlated for power and PSD due to the device supporting Beamforming mode.
The directional gains are as follows:

ANT 4 ANT 3 | Uncorrelated Chains | Correlated Chains
Antenna | Antenna Directional Directional
Band Gain Gain Gain Gain
(GHz) (dBi) (dBi) (dBi) (dBi)
2.4 -1.7 -1 -1.34 1.67

Directional Gain Calculation:

ANSI C63.10-2013 section 14.4.3

Uncorrelated directional gain=10*LOG((10*(Ant1/10)+10*(Ant2/10))/2)
Correlated directional Gain=10*LOG(((10*(Ant1/20)+10*(Ant2/20))*2)/2)

Sample Calculation:
Ant4 =-1.7, Ant3 =-1

Uncorrelated Antenna gain = 10log[(10*(-1/10)+107(-1.9/10))/2] = -1.34 dBi
Correlated Antenna gain = 10log[(10/(-1/20)+10%(-1.9/20))*2)/2] = 1.67dBi

RESULTS
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9.5.1. HIGH POWER HDR (HDR4)

ANT 4
Tested By: 24971
Date: 7/19/2023
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2404 14.69 30 -15.31
Middle 2440 14.75 30 -15.25
High 2476 14.72 30 -15.28
ANT 3
Tested By: 24971
Date: 7/19/2023
Channel Frequency Peak Power Limit Margin
Reading
(MHZz) (dBm) (dBm) (dB)
Low 2404 14.72 30 -15.28
Middle 2440 14.76 30 -15.24
High 2476 14.74 30 -15.26
9.5.2. HIGH POWER HDR TXBF (HDR4)
Tested By: 24971
Date: 7/19/2023
Channel Frequency Peak Power Peak Power Total Limit Margin
Reading Reading Corr'd
ANT 4 ANT 3 Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 2404 14.70 14.72 17.72 30.00 -12.28
Middle 2440 14.72 14.75 17.75 30.00 -12.25
High 2476 14.71 14.71 17.72 30.00 -12.28
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9.5.3. HIGH POWER HDR (HDRS8)

ANT 4
Tested By: 24971
Date: 7/19/2023
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2404 16.04 30 -13.96
Middle 2440 16.08 30 -13.92
High 2476 16.02 30 -13.98
ANT 3
Tested By: 24971
Date: 7/19/2023
Channel Frequency Peak Power Limit Margin
Reading
(MHZz) (dBm) (dBm) (dB)
Low 2404 16.01 30 -13.99
Middle 2440 16.05 30 -13.95
High 2476 16.04 30 -13.96
9.5.4. HIGH POWER HDR TXBF (HDRS)
Tested By: 24971
Date: 7/19/2023
Channel Frequency Peak Power Peak Power Total Limit Margin
Reading Reading Corr'd
ANT 4 ANT 3 Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 2404 16.02 16.05 19.05 30.00 -10.95
Middle 2440 16.07 16.08 19.09 30.00 -10.91
High 2476 16.03 16.01 19.03 30.00 -10.97
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9.5.5. LOW POWER HDR (HDR4)

ANT 4
Tested By: 24971
Date: 7/19/2023
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2404 8.69 30 -21.31
Middle 2440 8.75 30 -21.25
High 2476 8.72 30 -21.28
ANT 3
Tested By: 24971
Date: 7/19/2023
Channel Frequency Peak Power Limit Margin
Reading
(MHZz) (dBm) (dBm) (dB)
Low 2404 8.73 30 -21.27
Middle 2440 8.74 30 -21.26
High 2476 8.70 30 -21.30
9.5.6. LOW POWER HDR TXBF (HDR4)
Tested By: 24971
Date: 7/19/2023
Channel Frequency Peak Power Peak Power Total Limit Margin
Reading Reading Corr'd
ANT 4 ANT 3 Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 2404 8.72 8.71 11.73 30.00 -18.27
Middle 2440 8.77 8.75 11.77 30.00 -18.23
High 2476 8.72 8.69 11.72 30.00 -18.28
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9.5.7. LOW POWER HDR (HDRS)

ANT 4
Tested By: 24971
Date: 7/19/2023
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2404 9.99 30 -20.01
Middle 2440 10.07 30 -19.93
High 2476 10.02 30 -19.98
ANT 3
Tested By: 24971
Date: 7/19/2023
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2404 10.02 30 -19.98
Middle 2440 10.06 30 -19.94
High 2476 10.05 30 -19.95
9.5.8. LOW POWER HDR TXBF (HDRS)
Tested By: 24971
Date: 7/19/2023
Channel Frequency Peak Power Peak Power Total Limit Margin
Reading Reading Corr'd
ANT 4 ANT 3 Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 2404 10.02 10.04 13.04 30.00 -16.96
Middle 2440 10.06 10.02 13.05 30.00 -16.95
High 2476 10.03 10.03 13.04 30.00 -16.96
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9.6. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

Measurements perform using a wideband RF power meter.

The power output was measured on the EUT antenna port using SMA cable with 10dB
attenuator connected to a power meter via wideband average power sensor. Gated average
output power was read directly from power meter.

RESULTS
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ANT 3

9.6.1. HIGH POWER HDR (HDR4)

Tested By: 24971
Date: 7/19/23
Channel Frequency AV power
(MHz) (dBm)
Low 2404 12.20
Middle 2440 12.22
High 2476 12.23
Tested By: 24971
Date: 7/19/23
Channel Frequency AV power
(MHz) (dBm)
Low 2404 12.24
Middle 2440 12.25
High 2476 12.23

9.6.2. HIGH POWER HDR TXBF (HDR4)

Tested By: | 24971
Date: 7/19/23
Channel Frequency [(Average Power|Average Power| Total Power
ANT 4 ANT 3
(MHz) (dBm) (dBm) (dBm)
Low 2404 12.21 12.20 15.22
Middle 2440 12.24 12.23 15.25
High 2476 12.22 12.19 15.22
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ANT 3

9.6.3. HIGH POWER HDR (HDRS8)

Tested By: 24971
Date: 7/19/23
Channel Frequency AV power
(MHz) (dBm)
Low 2404 13.22
Middle 2440 13.25
High 2476 13.24
Tested By: 24971
Date: 7/19/23
Channel Frequency AV power
(MHz) (dBm)
Low 2404 13.23
Middle 2440 13.23
High 2476 13.21

9.6.4. HIGH POWER HDR TXBF (HDRS8)

Tested By: | 24971
Date: 7/19/23
Channel Frequency [(Average Power|Average Power| Total Power
ANT 4 ANT 3
(MHz) (dBm) (dBm) (dBm)
Low 2404 13.20 13.23 16.23
Middle 2440 13.24 13.23 16.25
High 2476 13.21 13.22 16.23
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ANT 3

9.6.5. LOW POWER HDR (HDR4)

Tested By: 24971
Date: 7/19/23
Channel Frequency AV power
(MHz) (dBm)
Low 2404 6.20
Middle 2440 6.23
High 2476 6.24
Tested By: 24971
Date: 7/19/23
Channel Frequency AV power
(MHz) (dBm)
Low 2404 6.22
Middle 2440 6.25
High 2476 6.23

9.6.6. LOW POWER HDR TXBF (HDR4)

Tested By: | 24971
Date: 7/19/23
Channel Frequency [(Average Power|Average Power| Total Power
ANT 4 ANT 3
(MHz) (dBm) (dBm) (dBm)
Low 2404 6.23 6.23 9.24
Middle 2440 6.24 6.22 9.24
High 2476 6.20 6.21 9.22
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ANT 3

9.6.7. LOW POWER HDR (HDRS)

Tested By: 24971
Date: 7/19/23
Channel Frequency AV power
(MHz) (dBm)
Low 2404 7.21
Middle 2440 7.24
High 2476 7.19
Tested By: 24971
Date: 7/19/23
Channel Frequency AV power
(MHz) (dBm)
Low 2404 7.24
Middle 2440 7.22
High 2476 7.23

9.6.8. LOW POWER HDR TXBF (HDRS)

Tested By: | 24971
Date: 7/19/23
Channel Frequency |Average Power|Average Power| Total Power
ANT 4 ANT 3
(MHz) (dBm) (dBm) (dBm)
Low 2404 7.20 7.21 10.22
Middle 2440 7.22 7.23 10.24
High 2476 7.19 7.20 10.21
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9.7. POWER SPECTRAL DENSITY

LIMITS

FCC §15.247 (e)
RSS-247 (5.2) (b)

The power spectral density conducted from the transmitter to the antenna shall not be greater
than 8 dBm in any 3 kHz band during any time interval of continuous transmission.

RESULTS

Only High-Power modes result is reported, it covers all Low Power modes
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9.7.1. HIGH POWER HDR (HDR4)

Channel | Frequency PSD Limit Margin
(MHz) (dBm/3kHz) | (dBm/3kHz) (dB)
Low 2404 -3.653 8 -11.65

Middle

2440

-3.381

-11.38

High

2476

-3.821

-11.82

—
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Channel | Frequency PSD Limit Margin
(MHz) (dBm/3kHz) | (dBm/3kHz) (dB)
Low 2404 -3.481 8 -11.48
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8
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9.7.2. HIGH POWER HDR TXBF (HDR4)
Note: Test procedures and setting are same as HDR normal mode.

PSD Results

Channel | Frequency | ANT 4 ANT 3 Total Limit Margin
Meas Meas Corr'd
PSD
(MHz) (dBm/ (dBm/ (dBm/ (dBm/

3kHz) 3kHz) 3kHz) 3kHz) (dB)

Low 2404 -3.837 -3.938 -0.88 8.0 -8.9

Mid 2440 -3.672 -3.582 -0.62 8.0 -8.6

High 2476 -3.607 -3.275 -0.43 8.0 -8.4
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9.7.3. HIGH POWER HDR (HDRS8)

Channel | Frequency PSD Limit Margin
(MHz) (dBm/3kHz) | (dBm/3kHz) (dB)
Low 2404 -5.402 8 -13.40

Middle

2440 -5.497

-13.50

High

-5.337

2476

-13.34

—
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Channel | Frequency PSD Limit Margin
(MHz) (dBm/3kHz) | (dBm/3kHz) (dB)
Low 2404 -5.311 8 -13.31

Middle
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8
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9.7.4. HIGH POWER HDR TXBF (HDRS)
Note: Test procedures and setting are same as HDR normal mode.

PSD Results

Channel | Frequency | ANT 4 ANT 3 Total Limit Margin
Meas Meas Corr'd
PSD
(MHz) (dBm/ (dBm/ (dBm/ (dBm/
3kHz) 3kHz) 3kHz) 3kHz) (dB)
Low 2404 -5.448 -5.507 -2.47 8.0 -10.5
Mid 2440 -5.301 -5.080 -2.18 8.0 -10.2

High 2476 -5.612 -4.923 -2.24 8.0 -10.2
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9.8. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
RSS-247 5.5

Output power was measured based on the use of a peak measurement, therefore the required
attenuation is 20 dBc.

RESULTS
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9.8.1. HIGH POWER HDR (HDR4)
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ANT 3
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9.8.2. HIGH POWER HDR TXBF (HDR4)
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9.8.3. HIGH POWER HDR (HDRS8)
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9.8.4. HIGH POWER HDR TXBF (HDRS8)
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9.8.5. LOW POWER HDR (HDR4)
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9.8.6. LOW POWER HDR TXBF (HDR4)

Agilant Spactrum

agilent Spectrum Anly
i EEEET;
Frequency Frequeney
WAvg Ty RMS Hhvg Ty MS
L PHN§, wide o Trig: ‘AvgiHelé: 1001100 BugiHel: 10110
IFGainlow  RATEen: 40 4B
= Auto Tune = Auto Tune
RerOfset 1196 48 Mkr1 2.404 356 GHZ] et Offeet 1196 0B Mkr4 24,580 5 GHZ]
(g geiie Ref 30.00 dBm 3.487 dBm| [0 geisn _ Ref 21.66 dBm -49.393 dBm
200 CenterFreq 120 CenterFreq
ne 9 - 2.400000000 GHz E: ! 1 _ - 13015000000 GHz
0o a4
o StartFreq ! StartFreq
e 2.361000000 GHz e 30.000000 MHz
0 e ] : — )
-0 Y (¥ 80 ¢
. StopFreq . 0 I StopFreq
e 2.409000000 GHz. s i I i ‘ 26000000000 GHz,
Center 2.400000 GHz Span 18.00 MHz CFStep Start 30 MHz Stop 26.00 GHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)| 1.800000 MHz2. #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2597000000 GHz
[T I S S A I M - [ Men) | I T oLUE Man
S f 2404 366 GHz 3.487 dBm T 24040 GHz 2024 dBm
2 N r 2400000GHz 42754 dBm 2 N f 46080GHz 67443 dBm
3N f 2307480GHz 38913 dBm Freq Offset 3 N T 72120CHz 5059 dBm FreqOffset
4 OHz N f 245008GHz 49333 dBm oM
5 5
6 )
7 7
8 8
9 9
10 10
11 v 11 ¢
< » < >
= [ = gsoms|

LOW CHANNEL BANDEDGE ANT 4

Agilent Spectrum

OUT-OF-BAND LOW CHANNEL ANT 4

SENEE N

s - HEEAL Tg e Frequency Frequency
PHO: Wide -+~ 19" AvglHold: 1001100 RO Fast == Trig:Free Run
IGaintow  PAten; 40 dB Woantow  FAden;20 4B
T Auto Tune - Auto Tune,
Ref Offset 1199 d8 Mkr1 2.440 360 GHz Ref Offset 11.98 dB Mkré 24.071 1 GHZ]
[0 geieiv_Ref 30.00 dBm 3.411 dBm 10 e Ref 21.98 dBm -48.472 dBm
0g
Center Freq 120 % Center Freq
o 2.440000000 GHz 156 A T T 13.015000000 GHz,
;
) StartFreq N StartFreq
- - 2.431000000 GHz =2 30000000 MHz|
StopFreg . 47 & 4 Stop Freq
2.448000000 GHz - T ‘ 26.000000000 GHz
200 o I ‘ ‘ ‘ 1
CFStep Start 30 MHz Stop 26.00 GHz CF Step)
. 1.800000 MHz #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | zss7000000 GHz
Aute Man lauto Man|
. 1N 2.440 0 GHz 1813 dBm
2 N f 4,860 0 GHz 58,960 dBm
I Freq Offset 3 N f 7,320 0 GHz £0.465 dBm Freq Offset
OHz = f 24.07116GHz -48.472 dBm 0Hz|
$
5
e 2
8
9
Center 2.440000 GHz Span 18.00 MHz ° 3
4Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) < >
- [Ty - g=mamns

IN-BAND REFERENCE LEVEL ANT 4

OUT-OF-BAND MID CHANNEL ANT 4

. SENEE!IN] Frequency L RF 0@ DO SEMEE!INT ALGNAUTD 06:00:42 FM AUgDL, 2023 Frequency
HAug Type: RMS T
Free Run CotEEN AIA000000 ﬁ.’:;z;m == Trig:Fres Run AvglHold: 10110
IFGainlow  MAmen: 40 dB WFGaintow  #Atten: 20 dB
- Auto Tune - - Auto Tune
eromet 11998 Mkr1 2.476 354 GHZ] et Offaet 1199 B Mkr4 25,852 6 GHZ
(9gaiie_Ref 30.00 dBm 3.312 dBm| [0 gare _ Ref 21.69 dBm -48.518 dBm
= Center Freq e e CenterFreq
100 Y 2.483500000 GHz 199 A - 13015000000 GHz,
uce an
_‘ : = StartFreq StartFreq
e 2.474500000 GHz 30000000 MHz
0 ] |
. StopFreq y L6 4 L Stop Freq
s 2.482600000 GHz - ¢ I ' I 26000000000 GHz
Center 2.483500 GHz Span 18.00 MHz CF Step Start 30 MHz Stop 26.00 GHz CF Step)
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) 1.800000 MHz. #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2597000000 GHz
T S M M T - | Man) Man
- N f 2.476 364 GHz 3.312 dBm f 2.476 0 GHz
2 N f 2,493 950 GHz 39343 dBm 2 N f 4,952 0 GHz
3N f 2483500GHz 41400 dBm Freq Offset 3 N f 74280 GHz Freq Offset
4 OHz -s N f 26,8626 GHz OHz
5
H 5
7 T
8 8
9 9
10 10
1 v 11 ¢
< » < >
- frm— = [

HIGH CHANNEL BANDEDGE ANT 4

OUT-OF-BAND HIGH CHANNEL ANT 4

Page 53 of 124

UL Verification Services Inc.

47173 Benicia Street, Fremont, CA 94538; USA.
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.

TEL:(510) 319-4000

FAX:(510) 661-0888



	REVISION HISTORY
	TABLE OF CONTENTS
	1. ATTESTATION OF TEST RESULTS
	2. TEST SUMMARY
	3. TEST METHODOLOGY
	4. FACILITIES AND ACCREDITATION
	5. DECISION RULES AND MEASUREMENT UNCERTAINTY
	5.1. METROLOGICAL TRACEABILITY
	5.2. DECISION RULES
	5.3. MEASUREMENT UNCERTAINTY
	5.4. SAMPLE CALCULATION

	6. EQUIPMENT UNDER TEST
	6.1. EUT DESCRIPTION
	6.2. MAXIMUM OUTPUT POWER
	6.3. DESCRIPTION OF AVAILABLE ANTENNAS
	6.4. SOFTWARE AND FIRMWARE
	6.5. WORST-CASE CONFIGURATION AND MODE
	6.6. DESCRIPTION OF TEST SETUP
	TEST SETUP
	SETUP DIAGRAM FOR CONDUCTED TESTS
	SETUP DIAGRAM FOR RADIATED TESTS ABOVE 1 GHz
	SETUP DIAGRAM FOR BELOW 1GHz and AC LINE CONDUCTED TEST
	TEST SETUP - AC LINE CONDUCTED: LAPTOP CONFIGURATION


	7. MEASUREMENT METHOD
	8. TEST AND MEASUREMENT EQUIPMENT
	9. ANTENNA PORT TEST RESULTS
	9.1. ON TIME AND DUTY CYCLE
	LIMITS
	PROCEDURE
	ON TIME AND DUTY CYCLE RESULTS

	9.2. 99% BANDWIDTH
	LIMITS
	RESULTS
	9.2.1. HIGH POWER HDR (HDR4)
	ANT 4
	ANT 3

	9.2.2. HIGH POWER HDR TXBF (HDR4)
	9.2.3. HIGH POWER HDR (HDR8)
	ANT 4
	ANT 3

	9.2.4. HIGH POWER HDR TXBF (HDR8)

	9.3. 6 dB BANDWIDTH
	LIMITS
	RESULTS
	9.3.1. HIGH POWER HDR (HDR4)
	ANT 4
	ANT 3


	9.4. HIGH POWER HDR4 TXBF
	9.5. OUTPUT POWER
	LIMITS
	TEST PROCEDURE
	DIRECTIONAL ANTENNA GAIN
	Directional Gain Calculation:
	RESULTS
	9.5.1. HIGH POWER HDR (HDR4)
	ANT 4
	ANT 3

	9.5.2. HIGH POWER HDR TXBF (HDR4)
	9.5.3. HIGH POWER HDR (HDR8)
	ANT 4
	ANT 3

	9.5.4. HIGH POWER HDR TXBF (HDR8)
	9.5.5. LOW POWER HDR (HDR4)
	ANT 4
	ANT 3

	9.5.6. LOW POWER HDR TXBF (HDR4)
	9.5.7. LOW POWER HDR (HDR8)
	ANT 4
	ANT 3

	9.5.8. LOW POWER HDR TXBF (HDR8)

	9.6. AVERAGE POWER
	LIMITS
	TEST PROCEDURE
	RESULTS
	9.6.1. HIGH POWER HDR (HDR4)
	ANT 4
	ANT 3

	9.6.2. HIGH POWER HDR TXBF (HDR4)
	9.6.3. HIGH POWER HDR (HDR8)
	ANT 4
	ANT 3

	9.6.4. HIGH POWER HDR TXBF (HDR8)
	9.6.5. LOW POWER HDR (HDR4)
	ANT 4
	ANT 3

	9.6.6. LOW POWER HDR TXBF (HDR4)
	9.6.7. LOW POWER HDR (HDR8)
	ANT 4
	ANT 3

	9.6.8. LOW POWER HDR TXBF (HDR8)

	9.7. POWER SPECTRAL DENSITY
	LIMITS
	RESULTS
	9.7.1. HIGH POWER HDR (HDR4)
	ANT 4
	ANT 3

	9.7.2. HIGH POWER HDR TXBF (HDR4)
	9.7.3. HIGH POWER HDR (HDR8)
	ANT 4
	ANT 3

	9.7.4. HIGH POWER HDR TXBF (HDR8)





