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REPORT NO: 13389132-E1V1 DATE: 9/21/2020
FCC ID: BCG-E3550A IC: 579C-E3550A

1. ATTESTATION OF TEST RESULTS

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

EUT DESCRIPTION: SMARTPHONE
MODEL: A2411, A2412, A2413
SERIAL NUMBER: (Original): G6TCQ01TQ897, G6TCQ02KQ897
(Spot Check): G6TD401R06R1, G6TD401NO6R1
DATE TESTED: AUGUST 26, 2020 — AUGUST 28, 2020
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Complies
ISED RSS-247 Issue 2 Complies
ISED RSS-GEN Issue 5 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 NVLAP, NIST, any agency of the Federal Government, or any
agency of the U.S. government.

Approved & Released For

UL Verification Services Inc. By: Prepared By:

Chin Pang Francisco Guarnero

Senior Engineer Test Engineer

Consumer Technology Division Consumer Technology Division

UL Verification Services Inc. UL Verification Services Inc.
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REPORT NO: 13389132-E1V1 DATE: 9/21/2020
FCC ID: BCG-E3550A IC: 579C-E3550A

2. TEST SUMMARY

FCC Clause ISED Clause Requirement Result Comment

15.209, 15.205 |RSS-GEN 8.9, 8.10 |Radiated 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, RSS-GEN Issue 5, and RSS-247 Issue 2.

4. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 47173 and 47266
Benicia Street, and 47658 Kato Road, Fremont, California, USA. Line conducted emissions are
measured only at the 47173 address. The following table identifies which facilities were utilized
for radiated emission measurements documented in this report. Specific facilities are also
identified in the test results sections.

47173 Benicia Street 47266 Benicia Street 47658 Kato Road
[0 Chamber A [0 ChamberD [J Chamber |
1 Chamber B 1 Chamber E Chamber J

[0 ChamberC 1 ChamberF [J Chamber K

1 Chamber G Chamber L

0 ChamberH 0 Chamber M

The above test sites and facilities are covered under FCC Test Firm Registration # 208313.
Chambers above are covered under Industry Canada company address and respective code:
2324A.

UL Verification Services Inc. is accredited by NVLAP, Laboratory Code 200065-0
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REPORT NO: 13389132-E1V1 DATE: 9/21/2020
FCC ID: BCG-E3550A IC: 579C-E3550A

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
Worst Case Conducted Disturbance, 9KHz to 0.15 MHz 3.39dB
Worst Case Conducted Disturbance, 0.15 to 30 MHz 3.07 dB
Worst Case Radiated Disturbance, 9KHz to 30 MHz 2.52 dB
Worst Case Radiated Disturbance, 30 to 1000 MHz 4.88 dB
Worst Case Radiated Disturbance, 1000 to 18000 MHz 4.24 dB
Worst Case Radiated Disturbance, 18000 to 26000 MHz 4.37 dB
Worst Case Radiated Disturbance, 26000 to 40000 MHz 5.17 dB

Uncertainty figures are valid to a confidence level of 95%.
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DATE: 9/21/2020
IC: 579C-E3550A

REPORT NO: 13389132-E1V1
FCC ID: BCG-E3550A

6. INTRODUCTION OF TEST DATA REUSE

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, CDMA, IEEE 802.11a/b/g/n/ac/ax, Bluetooth, Ultra-
Wideband, GPS, NFC and WPT. All models support at least one UICC based SIM. The second SIM is

either an UICC based p-SIM (physical SIM) or e-SIM (electronic SIM). The device supports a built-in
inductive charging transmitter and receiver. The rechargeable battery is not user accessible

6.2. INTRODUCTION

This application for certification is leveraging the data reuse procedures from KDB 484596 D01 based on
reference FCC ID BCG-E3548A, IC: 579C-E3548A to cover variant model BCG-E3550A, 579C-E3550A.
The major difference between the parent/reference model and the variant model is the depopulation in
the variant model of the mmWave transmitter. All other circuitry and features are identical. The data reuse
test plan was approved via manufacturer KDB inquiry.

6.3. DIFFERENCE IN MODEL NUMBER

Models A2411, A2412, and A2413 are electrically identical and the model numbers are allocated for

marketing and logistic purposes only. Model A2411 was used for the spot check testing described in this

report.
6.4. SPOT CHECK VERIFICATION RESULTS SUMMARY

Spot check verification has been done on device model A2411, FCC ID: BCG-E3550A, IC: 579C-E3550A

for radiated spurious and radiated band-edge in accordance with the Test Plan that was approved via
KDB inquiry.

BCG-E3550A SPOT CHECK RESULTS

Original model Spot check
model
Measured A2342 A241A12’ 4A1‘§412’ Delta (dB)
Technology Mode Test Channel
Item BCG-E3548A BCG-E3550A
579C-E3548A 579C-E3550A
Frequency Peak Ave Peak Ave Peak Ave
(MHz)
Low 2390 49.67 39.21 | 49.61 | 35.64 -0.06 -3.57
GFSK RBE -
BT High 2483.5 51.82 38.18 | 51.82 | 38.27 0.0 0.09
GFSK RSE Mid 12205 52.13 41.57 | 49.41 35.82 -2.72 -5.75

Comparison of the models, upper deviation is within 3dB range and all tests are under FCC Technical
Limits. The test report for FCC ID BCG-E3548A, IC: 579C-E3548A is therefore being used to support the
application for certification for FCC ID: BCG-E3550A, IC: 579C-E3550A.

Note: The output powers were verified on model A2411 to match with model A2342 before radiated
emissions spot check was performed.
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REPORT NO: 13389132-E1V1 DATE: 9/21/2020
FCC ID: BCG-E3550A IC: 579C-E3550A

SPOT CHECK DATA

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

12:UL Fremont - Chamber J 2028 Aug 28 83:84:41
Restricted Bandedge
- Config:EUT Only
i Mode:GFSK 24B2MHz ePA 2Tx
Tested by: 19186 BG /
185 i
95 /\‘ \
|
B
85
§ Peok Limit C(dBul/m)
5 75
[ia]
S
6!:
55 Average Limit (dBulU/m2 }
a W’w w
| bbb s sk i
VA N
35 i ——
2. 31 18.5MHz/ 2.415
Frequency (GHz)
Range (BHz) RBU/UBU Ref/@tin  Det/Avg Made Sweep Pis  #Swps/Mode Paosition Range (6Hz) RBU/UBY Ref/Atin  Det/fivg Mode Sweep Pis  #Suwps/Mode
1:2.31-2.415 M(-3dB)/3M 189/12 PEAK/Pur Avg(RMS)  Smsec(Auta) 9881  MAXH 354 degs 146 [ 2:2.31-2.415 1MC(-3dB)/18 109/12 PERK/Aolt fvg B7s/RBU 998l 1/RIT
Low CH BE - H.TST jt18646 21 Apr 2020 Rev 9.5 38 Apr 2020
Mark Frequen Meter Det AF Amp/C Correct Averag Margin Peak PK Azimut Height Polarit
er cy Readin T963 bl/Fltr/ ed e Limit (dB) Limit Margin h (cm) y
(GHz) g (dB/m) Pad Readin (dBuVv/ (dBuVv/ (dB) (Degs)
(dBuV) (dB) g m) m)
(dBuV/
m)
1 *2.38999 32.25 Pk 29 -14.2 47.05 - - 74 -26.95 354 146 H
2 *2.38944 34.81 Pk 29 -14.2 49.61 - - 74 -24.39 354 146 H
3 *2.38999 20.83 VAT 29 -14.2 35.63 54 -18.37 - - 354 146 H
4 *2.38997 20.84 VA1T 29 -14.2 35.64 54 -18.36 - - 354 146 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 13389132-E1V1 DATE: 9/21/2020
FCC ID: BCG-E3550A IC: 579C-E3550A

VERTICAL RESULT

UL Fremont - Chomber J 2828 Aug 28 83:14:5B8

Restricted Bondedge

= Config:EUT Only
[N Mode:GFSK 2482MHz ePA 2Tx
Tested by: 19186 BG

85

75 Peak Limit (dBulU/m)

CdBul/m)

65

55l Average Limit CdBuli/m)

T TR TR N FYOV TN NN IO RPN TR OR T NPTAV RN U ST b g ‘H’.m‘ . A

45

35

By

2.3 18.5MHz/ Z 415
Frequency (GHz)

Range (6Hz) REU/UBU Ref/Atin  Det/fvg Made Sweep Pis  #5ups/Mode Position Range (6Hz) RBL/UBU Ref/ftin  Det/fvg Mode Sueep Pte #Sups/fode Position
i M(-3dB) /3 K W R " 57 deg.

Low CH BE - U.TST jt18646 21 Apr 2020 Rev 9.5 38 Apr 2020

Mar Frequency Meter Det AF Amp/C Correct Averag Margin Peak PK Azimut Height Polarit
ker (GHz) Readin T963 bl/Fltr/ ed e Limit (dB) Limit Margin (cm) y
g (dB/m) Pad Readin (dBuVv/ (dBuVv/ (dB) (Degs)
(dBuV) (dB) g m) m)
(dBuV/
m)

1 *2.38999 33.02 Pk 29 -14.2 47.82 - - 74 -26.18 157 101 \

2 *2.3882 34.85 Pk 29 -14.2 49.65 - - 74 -24.35 157 101 \

3 *2.38999 20.15 VAT 29 -14.2 34.95 54 -19.05 - - 157 101 \

4 *2.38973 20.17 VA1T 29 -14.2 34.97 54 -19.03 - - 157 101 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector

VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 13389132-E1V1 DATE: 9/21/2020
FCC ID: BCG-E3550A IC: 579C-E3550A

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

12:UL Fremont — Chamber J 2028 Aug 28 B83:23:17
Restricted Baondedge
= Config:EUT Only
1 Mode:GFSK 248BMHz <PA 2Tx
/W Tested by: 19186 BG
185 /‘
6 \
95 i
|
85 !
& -
~ Peck Limit (dBulU/m)
> 7!:
S
@
o
6!:
/ \\ Average Limit (dBuU/m)
55 M’ T
" i “V‘w‘v’vl \%&mhm PR R Mmmminu A Ao Ak ik A
a5 i |
|
BN A | B 1B |
2.46 18. 3MHz/ 2.563
Frequency (GHz)
Range (BHz) REU/UBY Ref/Atin  Det/Avg Made Sueep Pis  4Swps/Mode Position Range (GHz) RBU/UBY Ref/Atin  Det/Avg Mode Sweep Pte  #Sups/Mode  Position
1:2.46-2.563 1M(-3dB)/3M 189/12 PEAK/Pur Avg(RMS)  Smsec(Auta) 9881  MAXH 5 degs 101 enf 2:2746-2.563 MC-3B)/10 189/12 PERKAValt Avg B7s/RBU 988l 1/URIT 5 degs 181 cn H
High CH BE - H.TST jt+18646 28 Apr 2020 Rev 9.5 38 Apr 2020
Mark Frequen Meter Det AF Amp/C Correct Averag Margin Peak PK Azimut Height Polarit
er cy Readin T963 bl/Fltr/ ed e Limit (dB) Limit Margin h (cm) y
(GHz) g (dB/m) Pad Readin (dBuVv/ (dBuVv/ (dB) (Degs)
(dBuV) (dB) g m) m)
(dBuV/
m)
1 *2.48351 34.71 Pk 29.5 -14.2 50.01 - - 74 -23.99 5 101 H
2 *2.48439 36.52 Pk 29.5 -14.2 51.82 - - 74 -22.18 5 101 H
3 *2.48351 22.97 VAT 29.5 -14.2 38.27 54 -15.73 - - 5 101 H
4 *2.48375 22.65 VA1T 29.5 -14.2 37.95 54 -16.05 - - 5 101 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 13389132-E1V1 DATE: 9/21/2020
FCC ID: BCG-E3550A IC: 579C-E3550A

VERTICAL RESULT

12:UL Fremont — Chamber J 2028 Aug 28 B83:36:39
Restricted Bandedge
- Config:EUT Only
1 Mode:GFSK 2488MHz ePA 2Tx
Tested by: 19186 BG

185

95

35
SE = ‘eak Liimit (dBulU/m2
< 7
@
-

65

Average Limit (dBulU/m)
55
1 Q
45 -
3 4
35 . 5 o
2.46 18.3MHz/ 2.563
Frequency (GHz)
Rongs (62) REU/UBU Ref/Attn  Dot/Avg Made Sueep Pis  #oupa/ode Pasition Range (6H2) REUI/UB Ref/Attn  Dat/Avg Mode Sweep Ple  ¥5ups/fods Position
High CH BE - U.TST jt18646 21 Apr 2020

Rev 9.5 38 Apr 2020

Mark Frequen Meter Det AF Amp/C Correct Averag Margin Peak PK Azimut Height Polarit
er cy Readin T963 bl/Fltr/ ed e Limit (dB) Limit Margin h (cm) y
(GHz) g (dB/m) Pad Readin (dBuVv/ (dBuVv/ (dB) (Degs)
(dBuV) (dB) g m) m)
(dBuV/
m)
1 *2.48351 32.76 Pk 29.5 -14.2 48.06 - - 74 -25.94 142 377 \
2 2.5554 35.86 Pk 29.8 -14 51.66 - - 74 -22.34 142 377 \
3 *2.48351 20.46 VAT 29.5 -14.2 35.76 54 -18.24 - - 142 377 \
4 2.55036 20.19 VA1T 29.9 -14 36.09 54 -17.91 - - 142 377 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 13389132-E1V1
FCC ID: BCG-E3550A

DATE: 9/21/2020
IC: 579C-E3550A

HARMONICS AND SPURIOUS EMISSIONS

MID CHANNEL RESULTS

| 1‘:UL Fremont - Chamber L 2028 Aug 26 89:18:19
Rodioted Emissions 3-Meters
s Zipie toneer
Conf ig EUT Only
Mode :BT GFSK ePA 2441MHz 2Tx
95 Tested by: 12981
85
Peak Limit (dBuU/m
75
G
~
F
<
- Avg Limit (dBulU/m)
55
“ | - W
RSl 2
35 ’ S0 - el MWM
25
1 18 18
Frequency (GHz)
Range (6Hz) REW/UBW Ref/Attn  Dot/fivg Mode Sueep Pis toups/ode Position Range (6Hz) RELI/VBl Ref/Atin  Det/fvg Mode Sucep Pis t5ws/fode Fosition
1:1-3 HC-362/38k  187/18  PEAK/Pur Avg(RHS)  4Tmsec(Puto) 9081 MEXH 8-Fdegs H | 3:3-18 MC-360/30% 8972 PEAK/Pir Avg(RHS)  350nsec(Auto) 18k HAXH G-368degs H
FCC Part15C 2.46Hz RSE.TST 38915 29 Dec 2815 Rev 9.5 30 Apr 2026
| 1;UL Fremont — Chamber L 2028 Aug 26 B9:18:19
Radioted Emissions 3-Meters
s Zisiet e
Config:EUT Only
Mode :BT GFSK ePA 2441MHz 2Tx
95 Tested by: 12981
85
Peak Limit (dBuU/m
75
G
~
> 65
@
<
~ Avg Limit (dBuU/md
55
45 &
4 o
o 5
35 =
25
1 18 18
Frequency (GHz)
Range (6Hz) REW/UBH Ref/fttn  Det/fivg Mode Sueep Pis toupsiods FPosition Range (6Hz) RelU/VBl Ref/Atin  Det/fvg Mode Sueep Pis t5ws/fode Fosition
FCC Part15C 2.4GHz RSE.TST 38915 29 Dec 2815 Rev 9.5 30 Apr 2028
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REPORT NO: 13389132-E1V1

FCC ID: BCG-E3550A

DATE: 9/21/2020
IC: 579C-E3550A

RADIATED EMISSIONS

Marker Frequency Meter Det AF 344 (dB/m) Amp/Cbl/Fltr/P Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading ad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuV) (dBuV/m)

1 *1.24857 42.68 PKFH 28.6 -23.8 47.48 - - 74 -26.52 276 148 H
*1.24669 28.28 VAIT 28.6 -23.8 33.08 54 -20.92 - - 276 148 H

2 *4.71695 35.33 PKFH 34.1 -26.9 42.53 - - 74 -31.47 305 232 H
* 47173 21.99 VAIT 34.1 -26.9 29.19 54 -24.81 - - 305 232 H

3 *10.64953 29.46 PKFH 37.9 -17.2 50.16 - - 74 -23.84 224 196 H
*10.65282 16.09 VAIT 37.9 -17.2 36.79 54 -17.21 - - 224 196 H

4 *1.37573 41.44 PKFH 29.1 -23.4 47.14 - - 74 -26.86 360 169 Vv
*1.37559 27.86 VAIT 29.1 -23.4 33.56 54 -20.44 - - 360 169 Vv

5 * 4.96964 34.47 PKFH 342 -26.4 42.27 - - 74 -31.73 140 233 \
*4.97201 21.16 VAIT 34.2 -26.4 28.96 54 -25.04 - - 140 233 Vv

6 *11.13754 29.01 PKFH 38 -17.6 49.41 - - 74 -24.59 178 201 \
*11.14075 15.42 VAIT 38 -17.6 35.82 54 -18.18 - - 178 201 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band

PKFH FHSS/BT RB=100k for Frequencies<1GHz / RB=1MHz for Frequencies>1GHz, VB=3 x RB, Peak
VAA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 13389132-E1V1 DATE: 9/21/2020
FCC ID: BCG-E3550A IC: 579C-E3550A

6.5. REFERENCE DETAIL

Reference application that contains the reference data which is attached to this report in
Appendix A.

Equipment Reference Reference
Class FCCID &IC Report Report Title/Section
FCC IC_BT Report / All
BCG-E3548A —=
DSS 579C-E3548A 13335182-E1 sections

6.6. DESCRIPTION OF AVAILABLE ANTENNAS

ANT 4 ANT 3
Frequency Range (GHz) (dBi) (dBi)
2.4 0.3 17

6.7. SOFTWARE AND FIRMWARE
The EUT firmware installed during testing was18.1.148.558
6.8. WORST-CASE CONFIGURATION AND MODE

Radiated band edge and spurious emissions from 1GHz to 18 GHz were performed based on
the Model A2342 worst case with the EUT set at highest power at Low/Middle/High channels.

There are two vendors of the WiFi/Bluetooth radio modules: variant 1 and variant 2. The Wi-
Fi/Bluetooth radio modules have the same mechanical outline (e.g., the same package
dimension and pin-out layout), use the same on-board antenna matching circuit, have an
identical antenna structure, and are built and tested to conform to the same specifications and
to operate within the same tolerances.
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6.9. DESCRIPTION OF TEST SETUP

SUPPORT TEST EQUIPMENT

Description Manufacturer Model Serial Number FCC ID/ DoC
Laptop Apple A1398 C02PM012G3QD QDS-BRCM1069
Liteon
Laptop AC/DC adapter Technology PA-1450-BA1 B123 N/A
EUT AC/DC adapter Apple A1385 D29325SMO3XDHLHC9 N/A
1/0 CABLES (RF RADIATED 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 uUSB 1 usSB Un-shielded 1 N/A
TEST SETUP

The EUT is connected to a test laptop during the tests. Test software exercised the radio card.

SETUP DIAGRAM FOR RADIATED TESTS Above 1 GHz

Antenna/Amp

Spectrum Analyzer

AC Source
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REPORT NO: 13389132-E1V1
FCC ID: BCG-E3550A

DATE: 9/21/2020
IC: 579C-E3550A

7. TEST AND MEASUREMENT EQUIPMENT

The following test and measurement equipment were utilized for the tests documented in this

report:

Description Manufacturer Model ID Num Cal Due Last Cal

Antenna, Double Ridge Guide s 1 systems, Inc. SAS-571 T963 01/25/2021 | 01/25/2020
orn Antenna

Amplifier, 1 to 18GHz, 35dB AMPLICAL AMP1G18-35 T1571 08/20/2021 | 08/20/2020
EMI Test Receiver Rohde & Schwarz ESW44 Pre0179372 02/25/2021 02/25/2020
Antenna, Horn 1-18GHz ETS Lindgren 3117 T344 05/26/2021 05/26/2020
Amplifier, 1 to 18GHz, 35dB AMPLICAL AMP1G18-35 T1569 01/30/2021 | 01/30/2020
EMI TEST RECEIVER Rohde & Schwarz ESW44 PRE0179376 | 04/03/2021 | 04/03/2020
Power Meter, P-series single Keysight N1911A PRE0177682  01/21/2021 | 01/21/2020
Power Sensor Keysight N1921A T1226 02/13/2021 | 02/13/2020

*Testing is completed before equipment expiration date.

8. MEASUREMENT METHODS

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

Radiated Spurious Emissions 30-1000MHz: ANSI C63.10-2013 Section 6.3, 6.5 & 13

Radiated Spurious Emissions above 1GHz: ANSI C63.10-2013 Section 6.3, 6.6 & 13

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

9. SETUP PHOTOS

Please refer to 13335182-EP1 for setup photos

END OF TEST REPORT
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Appendix A — Reference Test Report

Attached is the test report (13335182-E1) containing the reference data from the parent model as
detailed in section 6.5.
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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: A2342
SERIAL NUMBER: G6TCQO1TQ897, GETCQO2KQ897

DATE TESTED: MAY 07, 2020 - SEPTEMBER 02, 2020

APPLICABLE STANDARDS
STANDARD TEST RESULTS

CFR 47 Part 15 Subpart C Complies
ISED RSS-247 Issue 2 Complies
ISED RSS-GEN Issue 5 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 NVLAP, NIST, any agency of the Federal Government, or any
agency of the U.S. government.

Approved & Released For

UL Verification Services Inc. By: Prepared By:

Chin Pang Francisco Guarnero

Senior Engineer Test Engineer

Consumer Technology Division Consumer Technology Division
UL Verification Services Inc. UL Verification Services Inc.
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DATE: 9/25/2020
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2. TEST RESULTS SUMMARY

FCC Clause | ISED Clause Requirement Result Comment
See Comment Duty Cycle Reporting purposes |Per ANSI C63.10,
only Section 11.6.
See Comment RSS-GEN 6.7 20dB BW/99% OBW Reporting purposes |ANSI C63.10 Sections
only 6.9.2 and 6.9.3
15.247 (a)(1) RSS-247 (5.1) (b) gopplng_ Frequency Complies None.
eparation
15.247 (a)(1)(iii) |RSS-247 (5.1) (d) |Number of Hopping Channels | Complies None.
15.247 (a)(1)(iii) |RSS-247 (5.1) (d) |Average Time of Occupancy |Complies None.
15.247 (b)(1) RSS-247 (5.4) (b) | Output Power Complies None.
Reporting purposes |Per ANSI C63.10,
See Comment Average Power only Section 11.9.2.3.2.
15.247 (d) RSS-247 (5.5) Eorjdu_cted Spurious Complies None.
missions
15.209, 15.205 g{?g'GEN 8.9, |Radiated Emissions Complies None.
RSS-Gen 8.8 AC Mains Conducted Complies None.
15.207 S
Emissions

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, RSS-GEN Issue 5, and RSS-247 Issue 2.

4. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 47173 and 47266
Benicia Street, and 47658 Kato Road, Fremont, California, USA. Line conducted emissions are
measured only at the 47173 address. The following table identifies which facilities were utilized
for radiated emission measurements documented in this report. Specific facilities are also
identified in the test results sections.

47173 Benicia Street

47266 Benicia Street

47658 Kato Rd.

O Chamber A (1C:2324B-1)

O Chamber D (1C:22541-1)

X Chamber | (IC: 2324A-5)

O Chamber B (I1C:2324B-2)

X Chamber E (1C:22541-2)

X Chamber J (IC: 2324A-6)

O Chamber C (IC:2324B-3)

O Chamber F (IC:22541-3)

O Chamber K (IC: 2324A-1)

O Chamber G (1C:22541-4)

O Chamber L (IC: 2324A-3)

X Chamber H (1C:22541-5)

O Chamber M (IC: 2324A-2)

The above test sites and facilities are covered under FCC Test Firm Registration # 208313.
Chambers above are covered under Industry Canada company address and respective code:
2324A.

UL Verification Services Inc. is accredited by NVLAP, Laboratory Code 200065-0
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FCC ID: BCG-E3548A IC:579C-E3548A

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 ULab
Worst Case Conducted Disturbance, 9KHz to 0.15 MHz 3.39dB
Worst Case Conducted Disturbance, 0.15 to 30 MHz 3.07 dB
Worst Case Radiated Disturbance, 9KHz to 30 MHz 2.52 dB
Worst Case Radiated Disturbance, 30 to 1000 MHz 4.88 dB
Worst Case Radiated Disturbance, 1000 to 18000 MHz 4.24 dB
Worst Case Radiated Disturbance, 18000 to 26000 MHz 4.37 dB
Worst Case Radiated Disturbance, 26000 to 40000 MHz 5.17 dB

Uncertainty figures are valid to a confidence level of 95%.
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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, CDMA, IEEE 802.11a/b/g/n/ac/ax,
Bluetooth, Ultra-Wideband, GPS, NFC and WPT. All models support at least one UICC based
SIM. The second SIM is either an UICC based p-SIM (physical SIM) or e-SIM (electronic SIM).
The device supports a built-in inductive charging transmitter and receiver. The rechargeable
battery is not user accessible.

6.2. MAXIMUM OUTPUT POWER

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

Antenna Config Frequency Range Mode Output Output
(MHz) Power Power

(dBm) (mWw)

2402 - 2480 Basic GFSK 20.14 103.28

High Power 2402 - 2480 QPSK 18.44 69.82

Ant 4 2402 - 2480 Enhanced 8PSK 18.80 75.86
2402 - 2480 Basic GFSK 12.59 18.16

Low Power 2402 - 2480 QPSK 11.21 13.21

2402 - 2480 Enhanced 8PSK 11.72 14.86

2402 - 2480 Basic GFSK 20.11 102.57

High Power 2402 - 2480 QPSK 18.29 67.45

Ant 3 2402 - 2480 Enhanced 8PSK 18.72 74.47
2402 - 2480 Basic GFSK 12.80 19.05

Low Power 2402 - 2480 QPSK 11.11 12.91

2402 - 2480 Enhanced 8PSK 11.72 14.86

2402 - 2480 Basic GFSK TxBF 20.13 103.04

High Power 2402 - 2480 QPSK TxBF 20.35 108.39

BF, Ant 4 + Ant 3 2402 - 2480 Enhan.ced 8PSK TxBF 20.72 118.03
2402 - 2480 Basic GFSK TxBF 15.78 37.84

Low Power 2402 - 2480 QPSK TxBF 14.38 27.42

2402 - 2480 Enhanced 8PSK TxBF 14.79 30.13

Note: GFSK, DQPSK, 8PSK average Power are all investigated, The GFSK & 8PSK Power are
the worst case. Testing is based on these modes to showing compliance. For average power
data please refer to section 9.7.
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6.3. DESCRIPTION OF AVAILABLE ANTENNAS

ANTENNA 4 ANTENNA 3
Frequency Range (GHz) (dBi) (dBi)
2.4 0.3 -1.7

6.4. SOFTWARE AND FIRMWARE
The EUT firmware installed during testing was18.1.148.558
6.5. WORST-CASE CONFIGURATION AND MODE

The EUT was investigated in three orthogonal orientations X, Y and Z on ANTENNA 4 (Core 0)
and ANTENNA 3 (Core 1). It was determined that X (Flatbed) orientation was the worst-case
orientation for ANTENNA 4 and 2TX BF, and Y (Landscape) was the worst case for ANTENNA
3.

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 EUT was 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.

For simultaneous transmission of multiple channels in the 2.4GHz BT and 5GHz bands, No
noticeable emission was found.

GFSK, DQPSK, 8PSK average power are all investigated, The GFSK & 8PSK power are the
worst case. For average power data please refer to section 9.7.

Worst-case data rates as provided by the client were:

GFSK mode: DH5
8PSK mode: 3-DH5
Beamforming : GFSK, DH5, 8PSK, 3-DH5

There are two vendors of the WiFi/Bluetooth radio modules: variant 1 and variant 2. The Wi-
Fi/Bluetooth radio modules have the same mechanical outline (e.g., the same package
dimension and pin-out layout), use the same on-board antenna matching circuit, have an
identical antenna structure, and are built and tested to conform to the same specifications and
to operate within the same tolerances.

Baseline testing was performed on the two variants to determine the worst case on all
conducted power and radiated emissions.
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6.6. DESCRIPTION OF TEST SETUP
SUPPORT TEST EQUIPMENT
Description Manufacturer Model Serial Number FCC ID/ DoC
Laptop Apple A1398 C02PM012G3QD QDS-BRCM1069
Liteon
Laptop AC/DC adapter Technology PA-1450-BA1 B123 N/A
EUT AC/DC adapter Apple A1385 D29325SMO3XDHLHC9 N/A
1/0 CABLES (RF CONDUCTED TEST)
Cable # of Identical Cable
No. Port Ports Connector Type Cable Type Length (m) Remarks
1 Antenna 1 SMA Un-shielded 0.2 To spectrum
Analyzer
2 usB 1 usB Shielded 1.0 N/A
3 AC 1 AC Un-shielded 2 N/A
1/0 CABLES (RF RADIATED 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 uUSB 1 usSB Un-shielded 1 N/A
TEST SETUP

The EUT is connected to a test laptop during the tests. Test software exercised the radio card.
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REPORT NO: 13335182-E1V2 DATE: 9/25/2020
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SETUP DIAGRAM FOR CONDUCTED TESTS

Spectrum
Analyzer

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

AC Source/ LISN Conducted Test

Page 14 of 145

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: 13335182-E1V2 DATE: 9/25/2020
FCC ID: BCG-E3548A IC:579C-E3548A

TEST SETUP- AC LINE CONDUCTED: LAPTOP CONFIGURATION

EUT =5,

EMI Receiver

Laptop

AC/DC Adapter

— i e i — ————— — ———— —— — T —

AC Source/ LISN Conducted Test
Page 15 of 145
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: 13335182-E1V2

FCC ID: BCG-E3548A

DATE: 9/25/2020
IC:579C-E3548A

7. TEST AND MEASUREMENT EQUIPMENT

The following test and measurement equipment were utilized for the tests documented in this

report:
TEST EQUIPMENT LIST
Description Manufacturer Model ID Num Cal Due Last Cal
Spectrum Analyzer, PXA, Keysight
3Hz to 44GHz Technologies Inc N9030A T1466 01/23/2021 | 01/23/2020
Antenna, Broadband Hybrid, .
30MHz to 2000MHz Sunol Sciences Corp. JB1 T130 08/04/2021 | 08/04/2020
Amplifier, 9KHz to 1GHz, SONOMA
324B INSTRUMENT 310 T285 07/22/2021 | 07/22/2020
Spectrum Analyzer, PXA, Keysight
3Hz to 44GHz Technologies Inc N9030A-544 T1210 01/21/2021 | 01/21/2020
*Antenna, Horn 1-18GHz ETS-Lindgren 3117 T863 11/01/2020 | 11/01/2019
Antenna, Horn 1-18GHz ETS-Lindgren 3117 T862 08/19/2021 = 08/19/2020
Amplifier, 1 - 18GHz MITEQ A 800 T1567 01/24/2021  01/24/2020
EMI TEST RECEIVER Rohde & Schwarz ESW44 PRE0179522 | 02/20/2021 | 02/20/2020
Antenna, Horn 1-18GHz ETS-Lindgren 3117 T346 07/20/2021 @ 07/20/2020
RF Amplifier, 1-18GHz MITEQ AFSIZO0I01800- 471460 05/06/2021  05/06/2020
EMI TEST RECEIVER Rohde & Schwarz ESW44 PRE0179372 | 02/25/2021 | 02/25/2020
Antenna, Double Ridge
Guide Horn Antenna 700MHz A.H. Systems, Inc. SAS-571 T963 01/25/2021 | 01/25/2020
to 18GHz
Amplifier, 1 to 18GHz, 35dB AMPLICAL AMP1G18-35 T1571 08/20/2021 | 08/20/2020
Antenna Horn, 18 to 26GHz ARA SWH-28 T125 04/17/2021 | 04/17/2020
Pre-Amp 18-26GHz Agilent Technology 8449B T404 04/08/2021 | 04/08/2020
Antenna, Active Loop 9KHz ETS-Lindgren 6502 T757 10/01/2020 | 10/01/2019
to 30MHz
Power Meter, P-series single Keysight N1911A PRE0177682 = 01/21/2021  01/21/2020
Power Sensor Keysight N1921A T1226 02/13/2021 | 02/13/2020
Spectrum Analyzer, PXA, Keysight
3Hz to 44GHz Technologies Inc N9030A T339 01/21/2021 | 01/21/2020
AC Line Conducted
Description Manufacturer Model ID Num Cal Due Last Cal
*EMI Test Receiver 9kHz-7GHz Rohde & Schwarz ESR T1436 02/20/2021 | 02/20/2020
Power Cable, Line Conducted uL PR1 7861 10/27/2020 | 10/27/2019
Emissions
LISN for Conducted Emissions FISCHER CUSTOM FCC-LISN-
CISPR-16 COMMUNICATIONS  50/250-25-2-01  F=0186446  01/23/2021  01/23/2020

UL AUTOMATION SOFTWARE

Radiated Software UL UL EMC Ver 9.5, Apr 30, 2020
Conducted Software UL UL EMC 2020.2.26
AC Line Conducted Software UL UL EMC Ver 9.5, February 21, 2020

*Testing is completed before equipment expiration date.
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REPORT NO: 13335182-E1V2 DATE: 9/25/2020
FCC ID: BCG-E3548A IC:579C-E3548A

8. MEASUREMENT METHODS

On Time and Duty Cycle: ANS| C63.10-2013 Section 11.6

Occupied BW (20dB): ANSI C63.10-2013 Section 6.9.2

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

Carrier Frequency Separation: ANS| C63.10-2013 Section 7.8.2

Number of Hopping Frequencies: ANSI C63.10-2013 Section 7.8.3

Time of Occupancy (Dwell Time): ANSI C63.10-2013 Section 7.8.4

Peak Output Power: ANSI C63.10-2013 Section 7.8.5

Conducted Spurious Emissions: ANSI C63.10-2013 Section 7.8.8

Conducted Band-Edge: ANSI C63.10-2013 Section 6.10.4

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

Radiated Spurious Emissions 30-1000MHz: ANSI C63.10-2013 Section 6.3, 6.5 & 13

Radiated Spurious Emissions above 1GHz: ANSI C63.10-2013 Section 6.3, 6.6 & 13

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

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

Page 17 of 145

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: 13335182-E1V2

FCC ID: BCG-E3548A

DATE: 9/25/2020
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9. ANTENNA PORT TEST RESULTS

9.1. ON TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only.

PROCEDURE

ANSI C63.10, Section 11.6: Zero-Span Spectrum Analyzer Method.

ON TIME AND DUTY CYCLE RESULTS — On Time & Period are not 100ms. See plots

Mode ON Time|Period|Duty Cycle Duty Duty Cycle 1/T
B X Cycle Correction Factor| Minimum VBW
(msec) |(msec)| (linear) (%) (dB) (kHz)

Bluetooth GFSK 24.9 24.9 1.000 100.0 0.00 0.010

Bluetooth 8PSK 23.0 23.0 1.000 100.0 0.00 0.010
Bluetooth GFSK TxBF| 24.7 24.7 1.000 100.0 0.00 0.010
Bluetooth 8PSK TxBF| 27.9 27.9 1.000 100.0 0.00 0.010
Note: Low power duty cycle is same as high power
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DUTY CYCLE PLOTS

Bl e, 1917120773, Conducted F hgilent Spectrum Anlyzer - AP2020.2.26,19171-20
* 3 . SENsE T ALIGNAUTO - t T SENGEINT JALISIAUTO .
Center Freq 2.402000000 GHz ] #Avg Type: RMS requency enter Freq 2.402000000 GHz #Avg Type: RMS ,m,i requency
PNO:Fast == Trig:Free Run AvglHold: 111 PNO: Fast —»— 111g: AvglHold: 171 R |
IFGain:Low #Atten: 30 dB IFGain:Low #Atten: 30 dB oerP
MKr2 25.20 ms| Auto Tune MKr2 27.00 ms) Auto Tune|
19 geidly_Ref 20.00 dBm 10.578 dBm| 19 gBiciv_Ref 20.00 dBm 10.496 dBm|
o X CenterFreq L X CenterFreq|
0.00 2.402000000 GHz| 0.00 2.402000000 GHz|
100 00
ot StartFreq| oo StartFreq|
o 2.402000000 GHz| oo 2402000000 GHez|
w0 00
500 00
o Stop Freq -_ Stop Freq|
. 2.402000000 GHz| . 2.402000000 GHz|
Center 2402000000 GHz Span 0 Hz, CF Step| Center 2.402000000 GHz Span 0 Hz CF step)
Res BW 8 MHz #VBW 50 MHz Sweep 100.0 ms (1001 pts) 8000000 MHz| R #VBW 50 MHz 8.000000 MHz|
T T T o o] ovrove Pl Man) A [pute Man
1 A2 t (@ 2480 ms (&) 0.000 dB 1 42 t B 2300 ms (4) 0.009 dB
w2 F t 2520 ms 10578 dBm w2 F 27.00 ms 10.496 dBm
3 Freq Offset 3 Freq Offset|
4 4
5 0 Hz| 5 0 Hz|
6 6
7 7
8 8
9 9
10 10
1 v 1 v
< > < >
s Lysmamus, s Tgsmams,

BLUETOOTH GFSK

BLUETOOTH 8PSK

Agilent Spectrum Analyzer - AP2020.2.26,19171-20773,Conducted F

Agilent Spectrum Analyzer - AP2020.2.26,19171-20773,Conducted F
v 3 o E ALIGNAUTO F v R 1s0a DC ALIGVAUTO A
Center Freq 2. 00 #Avg Type: RMS requency [Center Freq 2.404000000 GHz ] #Avg Type: RMS Tequency
ast —— Trig:Free Run Avg|Hold: 11 PNO: Fast —»— T1Mig: AvglHold: 11
aimlow  #Atten: 30 dB IFGainilow  #Atten: 30 dB
Auto Tune| MKr2 22.20 ms| Auto Tune|
19 geidly_Ref 20.00 dBm 10 dBidly__Ref 20.00 dBm 10.408 dBm)|
og
100 % Center Freq| 0 X CenterFreq|
000 2402000000 GHz 00 2.404000000 GHz
10.0 00
a0 StartFreq| - StartFreq|
e 2402000000 GHz oo 2.404000000 GHz
400 00
500 500
o Stop Freq o0 Stop Freq|
o 2402000000 GHz o 2.404000000 GHz
Center 2.402000000 GHz Span 0 Hz CF Step Center 2.404000000 GHz Span 0 Hz CF Step
Res BW 8 MHz #VBW 50 MHz Sweep 100.0 ms (1001 pts), 8.000000 MHz| Res BW 8 MHz #VBW 50 MHz Sweep 100.0 ms (1001 pts) 8.000000 MHz|
o T o oo rovrovae Pl el Man) A N5 SR R T ~ |22 Man
t(a) 2470ms (o) 0003 dB 2780ms (&) 0076 dB
2 F t 2540 ms 10581 dBm 2220 ms 10408 dBm
|3 Freq Offset Freq Offset|
H OHz OHz|
6
7
8
9
10
" v ¥
< > >
s Lysmamus, usc fysmams

TxBF BLUETOOTH GFSK

TxBF BLUETOOTH 8PSK
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9.2. 20 dB AND 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to = 1% of the 20
dB bandwidth. The VBW is set to 3x RBW. The sweep time is coupled.

RESULTS

Only High Power modes result is reported, it covers all Low Power modes. Only Mid channel
plot is reported to show setting parameter complies with testing method/procedure.
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9.2.1. HIGH POWER BASIC DATA RATE GFSK MODULATION

Antenna 4
Channel Frequency 20dB Bandwidth 99% Bandwidth
(MHz) (MHz) (MHz)
Low 2402 0.874 0.875
Mid 2441 0.887 0.874
High 2480 0.921 0.875
s
JM; - : | Center Freq
5.52?5&”3 ki'i' #VBW 91 KHz mea::nlsgn :: onr Step
Occupied Bandwidth Total Power 19.3 dBm — Man
873.78 kHz pR——
Transmit Freq Error 16.348 kHz OBW Power 99.00 % OHz
x dB Bandwidth 886.8 kHz xdB -20.00 dB
lgerarus
MID CHANNE
Antenna 3
Channel Frequency 20dB Bandwidth 99% Bandwidth
(MHz) (MHz) (MHz)
Low 2402 0.927

0.874

Mid

2441

0.873

0.873

High

2480

0.873

0.873

Agilent Spectrum Analyzer - AP2020.2.26,20773,Conducted F
i L | e oo oo SENSEIN ALIGNAUTO |01:10:27 AMMay 23, 2020
Center Freq 2.441000000 GHz Center Freq: 2.441000000 GHz Radio Std: None Frequency
= Trig:Free Run ‘AvglHold: 111
HFGainLow  HAtten: 30 dB Radio Device: BTS
Ref Offset 10.76 dB
10 dBidiv Ref 20.00 dBm
Log T I
[ Center Freq|
2441000000 GHz|
I
m0
Center 2.441 GHz Span 2 MHz, CF Step)
#Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms| 200,000 kHz
Aut [
Occupied Bandwidth Total Power 19.4 dBm — o
873.15 kHz R
Transmit Freq Error 12.603 kHz OBW Power 99.00 % OHz
x dB Bandwidth 873.4 kHz xdB -20.00 dB
Tgsmams
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9.2.2. HIGH POWER BASIC DATA RATE TXBF GFSK MODULATION

2TX Antenna 4 + Antenna 3 TxBF MODE

Channel Frequency 20dB Bandwidth [ 99% Bandwidth | 20dB Bandwidth 99% Bandwidth
Antenna 4 Antenna 4 Antenna 3 Antenna 3
(MHz) (MHz) (MHz) (MHz) (MHz)
Low 2402 0.883 0.874 0.873 0.874
Mid 2441 0.883 0.874 0.883 0.873
High 2480 0.928 0.872 0.917 0.873
Pt st sy V5202252073 o = Ao S Aoy~ AP020.3.36 207 G
enter Freq 2441000000 GHz ] &en 000060 j:;l o Center Freq 2441000000 Gz ] cert e " Frequency
#IFGain:Low #Atte #IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 10.6 dB Ref Offset 10.76 dB
(0aicu _Ref 20.00 dBm 10aiss__Ref 20,00 dBm
0 CenterFreq| L CenterFreq|
0.0 T 2.441000000 GHz| ‘ 2.441000000 GHz|
T
es 810 0 ket #VBW 01 kHz mggs "o o Step ones vy Skt #VBW 01 kHz #SWes;): " woEStep
Occupied Bandwidth Total Power 17.1 dBm pute Man Occupied Bandwidth Total Power 17.0 dBm puto Van
874.07 kHz FreqOfiset 873.36 kHz Freqoffset
Transmit Freq Error 1.282 kHz OBW Power 99.00 % OHz Transmit Freq Error 921 Hz OBW Power 99.00 % 0 Hz|
x dB Bandwidth 882.8kHz  xdB -20.00 dB X dB Bandwidth 883.2kHz  xdB -20.00 dB
s e Lss
MID CHANNEL ANTENNA 4 MID CHANNEL ANTENNA 3
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9.2.3. HIGH POWER ENHANCED DATA RATE 8PSK MODULATION

Antenna 4
Channel Frequency 20dB Bandwidth 99% Bandwidth
(MHz) (MHz) (MHz)
Low 2402 1.341 1.215
Mid 2441 1.376 1.212
High 2480 1.364 1.218
e e 2 —
l!i‘gdBydu R;l 20.7)0 dBm ‘ ‘
L 2estomo0 o
Center 2.441 GHz Span 5 MHz, CF Step)
#Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms| 500,000 kHz
Occupied Bandwidth Total Power 16.5 dBm [pute Man
1.2124 MHz FreqOffset
Transmit Freq Error 15.483 kHz OBW Power 99.00 % OHz
x dB Bandwidth 1.376 MHz x dB -20.00 dB
Lgsmams
MID CHANNEL
Antenna 3
Channel Frequency 20dB Bandwidth 99% Bandwidth
(MHz) (MHz) (MHz)
Low 2402 1.370 1.215

Mid 2441

1.368

1.213

High 2480

1.373

1.220

Aglent Spoctrum Analyzer - AP2020.2.26,20773,Conducted F
T SENGEINT] ALIGNAUTO — 01156:40 AM iy 23, 2020
Center Freq 2.441000000 GHz Center Freq: 2.441000000 GHz Radio Std: None Frequency
= Trig: Free Run Avg|Hold: 111
#IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 10.76 dB
10 dBidiv Ref 20.00 dBm
Log
00 CenterFreq|
000 2.441000000 GHz|
10
20
a0 }
Center 2.441 GHz Span 5 MHz. oret
#Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms 500000 b
|Auto Man|
Occupied Bandwidth Total Power 16.3 dBm
1.2125 MHz R
Transmit Freq Error 16.027 kHz OBW Power 99.00 % OHz]
x dB Bandwidth 1.368 MHz x dB -20.00 dB
Iglsrarus
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9.2.4. HIGH POWER ENHANCED DATA RATE TXBF 8PSK
MODULATION

2TX Antenna 4 + Antenna 3 TxBF MODE

Channel Frequency 20dB Bandwidth | 99% Bandwidth | 20dB Bandwidth 99% Bandwidth
Antenna 4 Antenna 4 Antenna 3 Antenna 3
(MHz) (MHz) (MHz) (MHz) (MHz)
Low 2402 1.337 1.210 1.352 1.215
Mid 2441 1.348 1.213 1.338 1.210
High 2480 1.355 1.225 1.355 1.216

‘Agilent Spectrum Analyzer - AP2020.2.26,20773,Conducted F Agilent Spectrum Analyzer - AP2020.2.26,20773,Conducted F
o R ls0a Oc EINT ALIGNAUTO | 10:08:59 PM May 26, 2020 o ¢ Ei) EINT ALIGNAUTO | 10:05:37 PM May 25, 2020
[Center Freq 2.441000000 GHz Center Freq: 2.441000000 GHz Radio Std: None Frequency enter Freq 2.441000000 GHz Ce req;: 2.441000000 GHz Radio Std: None Frequency
—— == Trig:Free Run AvglHold: 11 = Trig:Free Run ‘AvglHold: 171
#IFGain:Low #Atten: 30 dB Radio Device: BTS #IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 10.6 dB Ref Offset 10.76 dB
10 dB/div Ref 20.00 dBm 10 dB/div Ref 20.00 dBm
Log Log
0 ‘ Center Freq| ‘ ‘ Center Freq|
2441000000 GHz 2.441000000 GHz|
Center 2.441 GHz Span 5 MHz, CF Step) Center 2.441 GHz Span 5 MHz, CFStep
#Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms| 500,000 kHz| #Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms| 500,000 kHz|
|Auto Man Auto Man|
Occupied Bandwidth Total Power 15.2 dBm Occupied Bandwidth Total Power 15.0 dBm
1.2133 MHz Freqortsel 1.2104 MHz Freqoteet
Transmit Freq Error 19.400 kHz OBW Power 99.00 % OHz Transmit Freq Error 20.919 kHz OBW Power 99.00 % 0Hz
x dB Bandwidth 1.348 MHz xdB -20.00 dB x dB Bandwidth 1.338 MHz x dB -20.00 dB
Tgsrus tsrus
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REPORT NO: 13335182-E1V2 DATE: 9/25/2020
FCC ID: BCG-E3548A IC:579C-E3548A

9.3. HOPPING FREQUENCY SEPARATION

LIMITS

FCC §15.247 (a) (1)
RSS-247 (5.1) (b)

Frequency hopping systems shall have hopping channel carrier frequencies separated by a
minimum of 25 kHz or the 20 dB bandwidth of the hoping channel, whichever is greater.

Alternatively, frequency hopping systems operating in the 2400-2483.5 MHz band may have
hopping channel carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB
bandwidth of the hopping channel, whichever is greater, provided the systems operate with an
output power no greater than 125 mW.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to 300 kHz and the
VBW is set to VBW = 3x RBW. The sweep time is coupled.

RESULTS

Only High Power GFSK mode result is reported since EDR (QPSK/8PSK) has exact same
channel plan.
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9.3.1. HIGH POWER BASIC DATA RATE GFSK MODULATION

AP2020 0 Agilent Spectrum Analyzer - AP2020.2.26,20773,Conducted F
v RF 500 DC SENSEINT] T T VI L 3 2 oc o [T R
#Avg Type: RMS | REERER #Avg Type: S EERET]
oS ILEEqPE 511000 GPI:g Wide GO THg: Avg|Hold:>1001100 l | & enter Freq 2.441500000 i’u‘iwm t:)‘ Trig: Free Run Avg|Hold:>1001100 T | b
IFGain:Low * #Atten: 40 dB oeT IFGainLow © #Atten: 40 dB ot
Auto Tune| Auto Tune|
Ref Offset 11.1 dB AMkr1 1.000 MHZ Ref Offset 11.26 dB AMkr1 1.000 MHz
[0 gerdiv__Ref 30.00 dBm 0.080 dB [ggeiciv_Ref 30.00 dBm 0.121dB
CenterFreq| CenterFreq
20 X 2.441500000 GHz 200 % 1) 2.441500000 GHz|
0 00
StartFreq| StartFreq|
a0l 2439000000 GHz a0 2439000000 GHz|
Stop Freq| o Stop Freq|
2444000000 GHz 2444000000 GHz|
200 00
. CF Step . CF Step
500.000 kHez| 500.000 kHz
lAuto Man| Auto Man)
400 00
. Freq Offset| oo Freq Offset|
0 He| OHz
600 00
Center 2.441500 GHz Span 5.000 MHz ICenter 2.441500 GHz Span 5.000 MHz
[#Res BW 300 kHz #VBW 910 kHz Sweep 2.533 ms (1001 pts) #Res BW 300 kHz #VBW 910 kHz Sweep 2.533 ms (1001 ptsy
= Tgemms = Toss,
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REPORT NO: 13335182-E1V2 DATE: 9/25/2020
FCC ID: BCG-E3548A IC:579C-E3548A

9.4. NUMBER OF HOPPING CHANNELS

LIMITS

FCC §15.247 (a) (1) (iii)
RSS-247 (5.1) (d)

Frequency hopping systems in the 2400 — 2483.5 MHz band shall use at least 15 non-
overlapping channels.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to cover the entire
authorized band, in either a single sweep or in multiple contiguous sweeps. The RBW is set to a
maximum of 1 % of the span. The analyzer is set to Max Hold.

RESULTS

Normal Mode: 79 Channels Observed. Only High Power GFSK mode result is reported since
EDR (QPSK/8PSK) has exact same channel plan.
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REPORT NO: 13335182-E1V2
FCC ID: BCG-E3548A

DATE: 9/25/2020
IC:579C-E3548A

9.4.1. HIGH POWER BASIC DATA RATE GFSK MODULATION

Antenna 4

12:55:33 AM Aun4, 2020 | SENSEINT ALIGUAUTO |12:49:31 AM Jun04, 2020
W si5g|  Frequency ] #hvg Type: RMS Trace Frequency
3 Trig: Free Run b T Trig: ™
Foanitow ™ Atten: 30 4B < et KN 110 PO ) TrgiFresk o e
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Log Log
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00 100
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00 400
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[#Res BW 1.0 MHz #VBW 1.0 MHz Sweep 1.000 ms (1001 ptsn #Res BW 300 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
= Tgsas = Tgsas,

100MHz SPAN

30MHz SPAN, SEGMENT 1 OF 3

Agilent Spectrum Analyzer - AP2020.2.26,20773 Conducted F
L

Agilent Spectrum Analyzer - AP2020.2.26,20773,Conducted F

R 1508 DC ALIGNAUTO |12:52:17 AM 03, 2020 v R 1500 DC | SENSEINT ALIGUAUTO | 12:54107 AM Jun04, 2020
2.445000000 GHz . #Avg Type: RMS TRacE cog| Freauency Center Freq 2.475000000 GHz ] #Avg Type: RMS [ PR Frequency
PNO: Wide Trig: Free Run gl A | i PNO: Wide G 119" gl v |
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Ref Offset 11.1 dB Ref Offset 11.1 dB
10 dB/div  Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
Log Log
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oo 2.445000000 GHz| 0o 2.475000000 GHz|
00 100
StartFreq| StartFreq|
T 2.430000000 GHz| i 2460000000 GHz
oo Stop Freq| oo Stop Freq|
2.460000000 GHz| i 2.490000000 GHz
200 200
00 CF Step| 0.0 CF Step)|
3.000000 MHz 3.000000 MHz|
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00 00
g0 Freq Offset| 200 Freq Offset|
OHz 0 He|
Start 2.43000 GHz Stop 2.46000 GHz Start 2.46000 GHz Stop 2.49000 GHz
#Res BW 300 kHz #VBW 300 kHz Sweep 1.000 ms (1001 ptsH #Res BW 300 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
sc| Tgmarus ise gsmanus

30MHz SPAN, SEGMENT 2 OF

3

30MHz SPAN, SEGMENT 3 OF 3
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REPORT NO: 13335182-E1V2
FCC ID: BCG-E3548A

DATE: 9/25/2020
IC:579C-E3548A

Antenna 3

ALIGNAUTO [02:24:50 A un03, 2020 | SENSEINT ALIGAUTO|02:16:25 AM Jun04, 2020
Avg Type: Log-Pwr macl 5 sg|  Frequency ] #Avg Type: RMS Frequency
PNO: Fast Trig: Free Run glHold: w A PNO: Wide G 119" g|Hold:>
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Auto Tune| Auto Tune|
Ref Offset 11.26 dB Ref Offset 11.26 dB.
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Log Log
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00 100
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505
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200 200
00 ! CF Step 300 CF Step
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00 400
g0 Freq Offset| 00 Freq Offset|
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Start 2.39000 GHz Stop 2.49000 GHz Start 2.40000 GHz Stop 2.43000 GHz
[#Res BW 1.0 MHz #VBW 1.0 MHz Sweep 1.000 ms (1001 pts!l #Res BW 300 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
= Tlsras, s [

100MHz SPAN

30MHz SPAN, SEGMENT 1 OF 3

Agilent Spectrum Analyzer - AP2020.2.26,20773,Conducted F

ENT] ALIGNAUTO _[02:21:12 A un03, 2020 v R 1500 DC | SENSEINT ALIGUAUTO|02:22:54 AM Jun04, 2020
#hug Type: RMS waliosise|  Freauency Center Freq 2.475000000 GHz ] #hvg Type: RMS Trace Frequency
PNO-Wide 3 Trig: Free Run gl e PG Wide ) Trig: ol ey
IFGainiLow ~  Atten: 30 B o) IFGainiLow ©  Atten: 30 dB oer
Auto Tune| Auto Tune|
Ref Offset 11.26 dB Ref Offset 11.26 dB.
10 dB/div  Ref 30.00 dBm 10 dBidiv  Ref 30.00 dBm
Log Log
Center Freq| CenterFreq|
oo 2.445000000 GHz| o 2.475000000 GHz|
00 100
StartFreq| StartFreq|
T 2.430000000 GHz| i 2460000000 GHz
oo Stop Freq| e Stop Freq|
2.460000000 GHz| ! 2.490000000 GHz
200 200
00 CF Step 300 CF Step
3.000000 MHz| 3.000000 MHz|
Auto Man lAuto Man|
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00 Freq Offset| 00 Freq Offset|
OHz 0 Hz|
Start 2.43000 GHz Stop 2.46000 GHz Start 2.46000 GHz Stop 2.49000 GHz
#Res BW 300 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts!l #Res BW 300 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
= Tgsws = Tgss

30MHz SPAN, SEGMENT 2 OF

3

30MHz SPAN, SEGMENT 3 OF 3
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REPORT NO: 13335182-E1V2 DATE: 9/25/2020
FCC ID: BCG-E3548A IC:579C-E3548A

9.5. AVERAGE TIME OF OCCUPANCY

LIMITS

FCC §15.247 (a) (1) (iii)
RSS-247 (5.1) (d)

The average time of occupancy on any channel shall not be greater than 0.4 seconds within a
period of 0.4 seconds multiplied by the number of hopping channels employed.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to 0 Hz, centered
on a single, selected hopping channel. The width of a single pulse is measured in a fast scan.
The number of pulses is measured in a 3.16 second scan, to enable resolution of each
occurrence.

The average time of occupancy in the specified 3.16 second period (79 channels * 0.4 s) is
equal to 10 * (# of pulses in 3.16 s) * pulse width.

For AFH mode, the average time of occupancy in the specified 8 second period (20 channels *
0.4 seconds) is equal to 10 * (# of pulses in 0.8 s) * pulse width.

RESULTS

Only High Power GFSK mode result is reported since EDR (QPSK/8PSK) has exact same
timing.
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REPORT NO: 13335182-E1V2
FCC ID: BCG-E3548A

DATE: 9/25/2020
IC:579C-E3548A

9.5.1. HIGH POWER BASIC DATA RATE GFSK MODULATION

Antenna 4
AU NPuurgzzrisf St s Limit Margin
DH Packet | Width of Occupancy 9
3.16 (sec) (sec)
(msec) (sec)
seconds
GFSK Normal Mode
DH1 0.367 31 0.1138 0.4 -0.2862
DH3 1.62 16 0.2592 0.4 -0.1408
DH5 2.864 6 0.1718 0.4 -0.2282
Pulse NPuurIZZZrigf Average Time | i | Margin
DH Packet | Width of Occupancy 9
0.8 (sec) (sec)
(sec) (sec)
seconds
GFSK AFH Mode
DH1 0.367 7.75 0.02844 0.4 -0.3716
DH3 1.62 4 0.06480 0.4 -0.3352
DH5 2.864 1.5 0.04296 0.4 -0.3570
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REPORT NO: 13335182-E1V2
FCC ID: BCG-E3548A

DATE: 9/25/2020
IC:579C-E3548A

AP 20;

SENEE T l
[ Frequency Gz [ TrigDelay-2005 s g Type: Frequency
PHO; Wide -+ PRO; Wide -+~ 111d: Vides
IFGain:Low IFoainiow  BActen; 40 4B
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= [T = [
Agilent Spectrum Analyzs 6,20773,Conducted I B . T g
y N E c SOEC T o ] C RF_ls0o D¢ SENSEINT ALIGVAUTO|06:51:33 PMon 04, 2020
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np anold [l I i I | Ly |
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Agilent Spestrum Analyzer - AP20:

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD — DH1

y I ExEET o ] = 3 TS ST LIGNALTD | 0116125 A 104, 2020 =
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Log Log
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StartFreg StartFreq
Lo 2.441000000 GHz - 2441000000 GHz
100 o
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£0.0 60.0
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REPORT NO: 13335182-E1V2
FCC ID: BCG-E3548A

DATE: 9/25/2020
IC:579C-E3548A

Antenna 3
Pulse Np”urfliiriﬁf Average Time | ;i | Margin
DH Packet | Width of Occupancy g
3.16 (sec) (sec)
(msec) (sec)
seconds
GFSK Normal Mode
DH1 0.377 32 0.1206 0.4 -0.2794
DH3 1.628 15 0.2442 0.4 -0.1558
DH5 2.864 7 0.2005 0.4 -0.1995
Pulse NPuur:;Zesrigf A TN Limit Margin
DH Packet | Width of Occupancy 9
0.8 (sec) (sec)
(sec) (sec)
seconds
GFSK AFH Mode
DH1 0.377 8 0.03016 0.4 -0.3698
DH3 1.628 3.75 0.06105 0.4 -0.3390
DH5 2.864 1.75 0.05012 0.4 -0.3499
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REPORT NO: 13335182-E1V2
FCC ID: BCG-E3548A

DATE: 9/25/2020
IC:579C-E3548A
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REPORT NO: 13335182-E1V2
FCC ID: BCG-E3548A

DATE: 9/25/2020
IC:579C-E3548A

9.6. OUTPUT POWER

LIMITS

§15.247 (b) (1)
RSS-247 (5.4) (b)

The maximum antenna gain is less than 6 dBi, therefore the limit is 30 dBm. Alternatively,
frequency hopping systems operating in the 2400-2483.5 MHz band may have hopping channel
carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB bandwidth of the
hopping channel, whichever is greater, provided the systems operate with an output power no
greater than 125 mW.

For frequency hopping systems operating in the 2400-2483.5 MHz band employing at least 75
non-overlapping hopping channels, and all frequency hopping systems in the 5725-5850 MHz
band: 1 watt. For all other frequency hopping systems in the 2400-2483.5 MHz band: 0.125
waltts

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 power meter

DIRECTIONAL ANTENNA GAIN

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

For2 TX:

Tx chains are correlated for power due to the device supporting Beamforming. 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 0.30 -1.70 -0.59 2.37
RESULTS
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REPORT NO: 13335182-E1V2
FCC ID: BCG-E3548A

9.6.1. HIGH POWER BASIC DATA RATE GFSK MODULATION

Antenna 4

Antenna 3

9.6.2. HIGH POWER ENHANCED DATA RATE QPSK MODULATION

Antenna 4

Antenna 3

Tested By: 39472
Date: 9/2/2020
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 20.12 21 -0.88
Middle 2441 20.14 21 -0.86
High 2480 20.09 21 -0.91
Tested By: 39472
Date: 9/2/2020
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 20.01 21 -0.99
Middle 2441 20.11 21 -0.89
High 2480 20.05 21 -0.95

Tested By: 39472
Date: 9/2/2020
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 18.02 21 -2.98
Middle 2441 18.44 21 -2.56
High 2480 18.21 21 -2.79
Tested By: 39472
Date: 9/2/2020
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 18.20 21 -2.8
Middle 2441 18.29 21 -2.71
High 2480 18.23 21 -2.77
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REPORT NO: 13335182-E1V2 DATE: 9/25/2020
IC:579C-E3548A

FCC ID: BCG-E3548A

9.6.3. HIGH POWER ENHANCED DATA RATE 8PSK MODULATION

Antenna 4
Tested By: 39472
Date: 9/2/2020
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 18.64 21 -2.36
Middle 2441 18.8 21 -2.2
High 2480 18.72 21 -2.28
Antenna 3
Tested By: 39472
Date: 9/2/2020
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 18.66 21 -2.34
Middle 2441 18.72 21 -2.28
High 2480 18.40 21 -2.6

9.6.4. LOW POWER BASIC DATA RATE GFSK MODULATION

Antenna 4
Tested By: 39472
Date: 9/2/2020
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 12.41 21 -8.59
Middle 2441 12.59 21 -8.41
High 2480 12.51 21 -8.49
Antenna 3
Tested By: 39472
Date: 9/2/2020
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 12.62 21 -8.38
Middle 2441 12.80 21 -8.2
High 2480 12.66 21 -8.34
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REPORT NO: 13335182-E1V2 DATE: 9/25/2020
FCC ID: BCG-E3548A IC:579C-E3548A

9.6.5. LOW POWER ENHANCED DATA RATE QPSK MODULATION

Antenna 4

Tested By: 39472
Date: 9/2/2020
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 11.02 21 -9.98
Middle 2441 11.21 21 -9.79
High 2480 11.09 21 -9.91
Antenna 3
Tested By: 39472
Date: 9/2/2020
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 11.02 21 -9.98
Middle 2441 11.11 21 -9.89
High 2480 11.08 21 -9.92

9.6.6. LOW POWER ENHANCED DATA RATE 8PSK MODULATION

Antenna 4

Tested By: 39472
Date: 9/2/2020
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 11.71 21 -9.29
Middle 2441 11.69 21 -9.31
High 2480 11.72 21 -9.28
Antenna 3
Tested By: 39472
Date: 9/2/2020
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 11.59 21 -9.41
Middle 2441 11.72 21 -9.28
High 2480 11.59 21 -9.41
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REPORT NO: 13335182-E1V2 DATE: 9/25/2020
IC:579C-E3548A

FCC ID: BCG-E3548A
9.6.7. HIGH POWER BASIC DATA RATE TXBF GFSK MODULATION

2TX Antenna 4 + Antenna 3 TxBF Mode

Tested By: 39472
Date: 9/2/2020
Channel Frequency | Output Power | Output Power| Total Power Limit Margin
Antenna 4 Antenna 3
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)

Low 2402 17.00 17.03 20.03 21 -0.97
Middle 2441 17.12 17.11 20.13 21 -0.87
High 2480 17.07 17.09 20.09 21 -0.91

9.6.8. HIGH POWER ENHANCED DATA RATE TXBF QPSK
MODULATION

2TX Antenna 4 + Antenna 3 TxBF Mode

Tested By: 39472
Date: 9/2/2020
Channel Frequency | Output Power | Output Power | Total Power Limit Margin
Antenna 4 Antenna 3
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 2402 17.39 17.22 20.32 21 -0.68
Middle 2441 17.44 17.24 20.35 21 -0.65
High 2480 17.34 17.3 20.33 21 -0.67

9.6.9. HIGH POWER ENHANCED DATA RATE TXBF 8PSK

MODULATION
2TX Antenna 4 + Antenna 3 TxBF Mode
Tested By: 39472
Date: 9/2/2020
Channel Frequency | Output Power [ Output Power | Total Power Limit Margin
Antenna 4 Antenna 3
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 2402 17.72 17.59 20.67 21 -0.33
Middle 2441 17.74 17.68 20.72 21 -0.28
High 2480 17.62 17.65 20.65 21 -0.35
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REPORT NO: 13335182-E1V2
FCC ID: BCG-E3548A

DATE: 9/25/2020
IC:579C-E3548A

9.6.10. LOW POWER BASIC DATA RATE TXBF GFSK
MODULATION
2TX Antenna 4 + Antenna 3 TxBF Mode
Tested By: 39472
Date: 9/2/2020
Channel Frequency | Output Power | Output Power | Total Power Limit Margin
Antenna 4 Antenna 3
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 2402 12.72 12.70 15.72 21 -5.28
Middle 2441 12.75 12.79 15.78 21 -5.22
High 2480 12.67 12.71 15.70 21 -5.30
9.6.11. LOW POWER ENHANCED DATA RATE TXBF QPSK
MODULATION
2TX Antenna 4 + Antenna 3 TxBF Mode
Tested By: 39472
Date: 9/2/2020
Channel Frequency | Output Power | Output Power | Total Power Limit Margin
Antenna 4 Antenna 3
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 2402 11.25 11.28 14.28 21 -6.72
Middle 2441 11.35 11.39 14.38 21 -6.62
High 2480 11.33 11.26 14.31 21 -6.69
9.6.12. LOW POWER ENHANCED DATA RATE TXBF 8PSK
MODULATION
2TX Antenna 4 + Antenna 3 TxBF Mode
Tested By: 39472
Date: 9/2/2020
Channel Frequency | Output Power | Output Power | Total Power Limit Margin
Antenna 4 Antenna 3
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 2402 11.71 11.72 14.73 21 -6.27
Middle 2441 11.76 11.79 14.79 21 -6.21
High 2480 11.68 11.65 14.68 21 -6.32
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REPORT NO: 13335182-E1V2 DATE: 9/25/2020
FCC ID: BCG-E3548A IC:579C-E3548A

9.7. AVERAGE POWER

LIMITS

None; for reporting purposes only

TEST PROCEDURE

Measurements perform using a wideband gated 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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REPORT NO: 13335182-E1V2

FCC ID: BCG-E3548A

DATE: 9/25/2020
IC:579C-E3548A

9.7.1. HIGH POWER BASIC DATA RATE GFSK MODULATION

Antenna 4

Antenna 3

9.7.2. HIGH POWER ENHANCED DATA RATE QPSK MODULATION

Tested By: 39472
Date 9/2/2020
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 19.65
Middle 2441 19.77
High 2480 19.69
Tested By: 39472
Date 9/2/2020
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 19.62
Middle 2441 19.74
High 2480 19.71

Antenna 4
Tested By: 39472
Date 9/2/2020
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 15.41
Middle 2441 15.59
High 2480 15.50
Antenna 3
Tested By: 39472
Date 9/2/2020
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 15.37
Middle 2441 15.44
High 2480 15.39
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DATE: 9/25/2020

REPORT NO: 13335182-E1V2
IC:579C-E3548A

FCC ID: BCG-E3548A
9.7.3. HIGH POWER ENHANCED DATA RATE 8PSK MODULATION

Antenna 4
Tested By: 39472
Date 9/2/2020
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 15.62
Middle 2441 15.82
High 2480 15.73
Antenna 3
Tested By: 39472
Date 9/2/2020
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 15.73
Middle 2441 15.81
High 2480 15.68

9.7.4. LOW POWER BASIC DATA RATE GFSK MODULATION

Antenna 4
Tested By: 39472
Date 9/2/2020
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 12.10
Middle 2441 12.22
High 2480 12.19
Antenna 3
Tested By: 39472
Date 9/2/2020
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 12.19
Middle 2441 12.39
High 2480 12.35
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DATE: 9/25/2020

REPORT NO: 13335182-E1V2
IC:579C-E3548A

FCC ID: BCG-E3548A

9.7.5. LOW POWER ENHANCED DATA RATE QPSK MODULATION

Antenna 4
Tested By: 39472
Date 9/2/2020
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 8.48
Middle 2441 8.56
High 2480 8.52
Antenna 3
Tested By: 39472
Date 9/2/2020
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 8.42
Middle 2441 8.55
High 2480 8.49

9.7.6. LOW POWER ENHANCED DATA RATE 8PSK MODULATION

Antenna 4
Tested By: 39472
Date 9/2/2020
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 8.82
Middle 2441 8.79
High 2480 8.77
Antenna 3
Tested By: 39472
Date 9/2/2020
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 8.74
Middle 2441 8.88
High 2480 8.71
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DATE: 9/25/2020

REPORT NO: 13335182-E1V2
IC:579C-E3548A

FCC ID: BCG-E3548A

9.7.7. HIGH POWER BASIC DATA RATE TXBF GFSK MODULATION

2TX Antenna 4 + Antenna 3 TxBF Mode

Tested By: 39472
Date 9/2/2020
Channel Frequency | Average Power | Average Power Total
Antenna 4 Antenna 3 Average Power

(MHz) (dBm) (dBm) (dBm)
Low 2402 16.69 16.74 19.73
Middle 2441 16.82 16.82 19.83
High 2480 16.77 16.80 19.80

9.7.8. HIGH POWER ENHANCED RATE TXBF QPSK MODULATION

2TX Antenna 4 + Antenna 3 TxBF Mode

Tested By: 39472
Date 9/2/2020
Channel Frequency |Average Power |Average Power Total
Antenna 4 Antenna 3 Average Power

(MHz) (dBm) (dBm) (dBm)
Low 2402 14.52 14.58 17.56
Middle 2441 14.67 14.64 17.67
High 2480 14.57 14.53 17.56

9.7.9. HIGH POWER ENHANCED DATA RATE TXBF 8PSK
MODULATION

2TX Antenna 4 + Antenna 3 TxBF Mode

Tested By: 39472
Date 9/2/2020
Channel Frequency | Average Power | Average Power Total
Antenna 4 Antenna 3 Average Power
(MHz) (dBm) (dBm) (dBm)
Low 2402 14.88 14.75 17.83
Middle 2441 14.89 14.83 17.87
High 2480 14.76 14.82 17.80
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REPORT NO: 13335182-E1V2
FCC ID: BCG-E3548A

DATE: 9/25/2020
IC:579C-E3548A

9.7.10. LOW POWER BASIC DATA RATE TXBF GFSK
MODULATION

2TX Antenna 4 + Antenna 3 TxBF Mode

Tested By: 39472
Date 9/2/2020
Channel Frequency Average Power | Average Power Total
Antenna 4 Antenna 3 Average Power
(MHz) (dBm) (dBm) (dBm)
Low 2402 12.41 12.39 15.41
Middle 2441 12.43 12.49 15.47
High 2480 12.36 12.41 15.40
9.7.11. LOW POWER ENHANCED DATA RATE TXBF QPSK
MODULATION
2TX Antenna 4 + Antenna 3 TxBF Mode
Tested By: 39472
Date 9/2/2020
Channel Frequency |Average Power |Average Power Total
Antenna 4 Antenna 3 Average Power
(MHz) (dBm) (dBm) (dBm)
Low 2402 8.51 8.56 11.55
Middle 2441 8.60 8.62 11.62
High 2480 8.58 8.55 11.58
9.7.12. LOW POWER ENHANCED DATA RATE TXBF 8PSK
MODULATION
2TX Antenna 4 + Antenna 3 TxBF Mode
Tested By: 39472
Date 9/2/2020
Channel Frequency | Average Power | Average Power Total
Antenna 4 Antenna 3 Average Power
(MHz) (dBm) (dBm) (dBm)
Low 2402 8.72 8.74 11.74
Middle 2441 8.81 8.83 11.83
High 2480 8.70 8.66 11.69
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REPORT NO: 13335182-E1V2 DATE: 9/25/2020
FCC ID: BCG-E3548A IC:579C-E3548A

9.8. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
RSS-247 5.5
Limit = -20 dBc

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The resolution bandwidth is set to
100 kHz. The video bandwidth is set to 300 kHz.

The spectrum from 30 MHz to 26 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels.

The bandedges at 2.4 and 2.4835 GHz are investigated with the transmitter set to the normal
hopping mode.

RESULTS
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REPORT NO: 13335182-E1V2 DATE: 9/25/2020
FCC ID: BCG-E3548A IC:579C-E3548A

9.8.1. HIGH POWER BASIC DATA RATE GFSK MODULATION

Antenna 4 SPURIOUS EMISSIONS, NON-HOPPING

Agilent Spectrum Analyz
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REPORT NO: 13335182-E1V2
FCC ID: BCG-E3548A

DATE: 9/25/2020
IC:579C-E3548A

Antenna 4 SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

Agilent Spectrum Analyzer - AP2020.2.26,20773,Conducted F Agilent Spectrum Analyzer - AP2020.2.26,20773,Conducted F
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REPORT NO: 13335182-E1V2
FCC ID: BCG-E3548A

DATE: 9/25/2020
IC:579C-E3548A

Antenna 3 SPURIOUS EMISSIONS, NON-HOPPING

Agilent Spectrum Analyz

2.26,20773 Conducted F

SENEEN

WAvg Type: ANMS

Agilent Spectrum.

Agilent Spectrum Analyzer 2.26,20773 Conducted F
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Agilent Spectrum Analyzer
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Agilent Spectrum Analyzer 0773, Conducted F
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DATE: 9/25/2020

REPORT NO: 13335182-E1V2
IC:579C-E3548A

FCC ID: BCG-E3548A

Antenna 3 SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

Agilont Spoctrum Analyzer - AP2020.2.26,20773,Conducted F Agilent Spectrum Analyzer - AP2020.2.26,20773,Conducted F
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20 O CenterFreq| 20 ¢ CenterFreq
10, 2.400000000 GHz| 100 2.483500000 GHz|
o 000
" StartFreq| e StartFreq
0 2392500000 GHz oo 2.476000000 GHz|
200 1 00 I
i 0 0
o0 Stop Freq| w0 Stop Freq|
- 2.407500000 GHz| 00 2491000000 GHz|
Center 2.400000 GHz Span 15.00 MHz| CF Step Center 2.483500 GHz Span 15.00 MHz, CFStep
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) 1500000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) 1500000 MHz|
T T nor Lrocioniom oo Pl e Man) crorveoe T Man
f 2.406 195 GHz 16.156 dBm 2479 195 GHz 15.035 dBm
2 N f 2400000GHz 39555 dBm 2488945GHz 38377 dBm
3 N f 2.393955 GHz 38.091 dBm Freq Offset| 2.483 500 GHz 39.429 dBm Freq Offset|
H 0 He| OHz
6
7
8
9
10
" v v
< > < >
sc Igsmanus sc. Tgsmarus
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9.8.2. HIGH POWER BASIC DATA RATE TXBF GFSK MODULATION

Antenna 4 SPURIOUS EMISSIONS, NON-HOPPING

Agilent Spectrum Analyz

[

usc

[

T RE E SENGEINT)
Frequency Center Freq 13.015000000 GHz . #Avg Typ Frequency
PO: Fast —— Trig: AvglHold: el
_ \FGainow  #Atten: 40 4B oerlP
RerOMet 106 B MKr1 2.402 070 GHZ] Auto Tune et Ofeet 106 68 MKré 25.541 6 GHZ Auto Tune
10 dBiciv__Ref 25.00 dBm 16.434 dBm| 10 dBidiv__Ref 30.00 dBm -32.154 dBm)
Log () Log
150 CenterFreq| 20 CenterFreq|
500 2400000000 GHz 0 13.015000000 GHz|
500 00 r
50 100
StartFreq B StartFreq|
w0 2392500000 GHz 0 30.000000 MHz|
0 00 ¢
i “ ool QL0
o Stop Freq| 0 Stop Freq|
o 2407500000 GHz " J[ ‘ ‘ 26.000000000 GHz|
Center 2.400000 GHz Span 15.00 MHz, CFStep Start 30 MHz Stop 26.00 GHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) 1500000 MHz, #Res BW 100 kHz Sweep 957.3 ms (40001 pts) [ 2597000000 GHz
— pute Man) z —— = o = [pute Man
N 2402070 GHz 16.434 dBm 1N f 24020 GHz 16,071 dBm
2 N f 2400000GHz 44627 dBm 2 N f 48040GHz 40345 dBm
3 N 2.396 865 GHz 42807 dBm FreqOffset| 3 N f 7.206 0 GHz 39911 dBm Freq Offset|
g 0Hz -5 N f 255416 GHz 32154 dBm 0 Hz|
6 6
7 7
8 8
9 9
10 10
1 v 1 v
>

LOW CHANNEL BANDEDGE

OUT-OF-BAND LOW CHANNEL

Agilent Spectrum Analyz

SENSEINT

108:35:00 PM

[Center 2.441000 GHz
[#Res BW 100 kHz

Span 15.00 MHz.
#VBW 300 kHz Sweep 1.000 ms (1001 pts)

[y

A=

v F (GIAUTO
GHz WAvg Type: RIS Frequs [Center Freq 13.015000000 GHz ] #Avg Type: RMS Frequency
PHO Wi == Trig: Free Run AvalHold: 1001100 oo Trig: AvglHold: 10110 e
IFGainlow  MAtten: 36 dB IFGaintow  #Atten: 40 dB et
Auto Tune Auto Tune|
4 75
Ref Dffsst 106 4B Wikr 24t ors Sz Ref Offset 106 dB MKré 25,635 8 GHZ
[0 gpidlv__Ref 25.00 dBm m 10deiais_Ref 30,00 dem -32.082 dBm|
’ CenterFreq 200 CenterFreq|
50, T T 2.441000000 GHz 0 13.015000000 GHz|
00 .
3
i StartFreg e StartFreq|
, £ 2.433500000 GHz. - 30.000000 MHz|
| 20 " 9
ool o 1
StopFreg . Stop Freq|
2.448600000 GHz o ‘ 26.000000000 GHz|
CFStep Start 30 MHz Stop 26.00 GHz CF Step
! 1.500000 MHz. #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) 2597000000 GHz|
. [pute Man T oo oo [Aute Man)
' I 24410 GHz 16.337 dBm
48820GHz 39570 dBm
. Freq Offset 73230GHz 42295 dBm FreqOffset
OHz 256358GHz 32082 dBm o Hz

IN-

BAND REFERENCE LEVEL

OUT-OF-BAND MID CHANNEL

SENSEINT]

Frequency

Tsrams

Frequency e
v Trig: T
oerf? AR Faimiow . #Atten: 40 4B P
Auto Tune| Auto Tune|
Ref Offset 106 dB Mkr1 2.480 065 GHz| Ref Offset 10.6 dB Mkrd 24.424 3 GHz
10deidly__Ref 25.00 dBm 16.381 dBm) 10 geidly__Ref 30.00 dBm -32.312 dBm
og
150 Center Freq| . CenterFreq|
500 2483500000 GHz 100 13.015000000 GHz|
500 00
50 100
StartFreq| StartFreq|
0 2.476000000 GHz| a0 - 30.000000 MHz|
%0 20 ¢
ol LA — . Mgl
et Stop Freq| - 1 [ | 1 Stop Freq|
i 2.491000000 GHz| ‘m . ‘ 26.000000000 GHz|
Center 2.483500 GHz Span 15.00 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) 1500000 MHz, #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) [ 2597000000 GHz
E— pute Man) — I — S fute Man
N t 2480 065 GHz 16.381 dBm 1N f 24800 GHz 16.137 dBm
2 N f 2486425GHz 42663 dBm 2 N f 49600GHz 40235 dBm
3 N f 2483500 GHz 45.421 dBm FreqOffset| 3 N f 7.440 0 GHz 42299 dBm FreqOffset|
4 o Ha N f 244243GHz  32312dBm oHe|
5 5
6 6
7 7
8 8
9 9
10 10
1 v 1 v
< > < >
s Tysmams

HIGH CHANNEL BANDEDGE

OUT-OF-BAND HIGH CHANNEL
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REPORT NO: 13335182-E1V2
FCC ID: BCG-E3548A

DATE: 9/25/2020
IC:579C-E3548A

Antenna 4 SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

Agilent Spectrum Analyzer - AP2020.2.26,20773,Conducted F

ALIGUAUTO

Agilent Spectrum Analyzer - AP2020.2.26,20773 Conducted F
3

ALIGNAUTO

200

L RF 550G DC SENSE:INT] 07:52:17 PM Jun 04, 2020 Frequency
#hvg Type: RMS S
Center Frea 2.400000000 62 et v ‘AvgiHold: 1001100 e "
IFGainlow  #Atten: 40 dB verlp
Ref Offset 11.1 dB MKr1 2.406 195 GHZ AutoTune
1%3 idiv__Ref 30.00 dBm 21.304 dBm|
4 CenterFreq

2.400000000 GHz|

|
000

100

200

StartFreq|
2392500000 GHz

T 2
: —|  Frequency
#Avg Type: RMS TRace 5
ERTENETEN AEDNUCE A ., ... AvgiHold: 100i100 i &
IFGain:Low #Atten: 40 dB DET|P NN
Ref Offset 111 dB Mkr1 2.477 080 GHZ Auto Tune
10 didie Ref 30.00 dBm 20.453 dBm|
o CenterFreq
100 2.483500000 GHz|
000
. StartFreq|

200

300

2.476000000 GHz|

Tsmms

200
100 | e 0

o0 Stop Freq| w0 Stop Freq|
o 2.407500000 GHz| o 2491000000 GHz
Center 2.400000 GHz Span 15.00 MHz CF Step Center 2.483500 GHz Span 15.00 MHz, CFStep
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) 1,500000 MHz] #Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) 1500000 MHz|
VT T~ |24 Man) T e T rovcrom o ronciovaeoe Pl Man

2.406 195 GHz 21.304 dBm 2477 080 GHz 20.453 dBm

2400000GHz 40268 dBm 2484505GHz 37586 dBm
2.399 940 GHz 37.213 dBm Freq Offset| 2.483 500 GHz -40.313 dBm FreqOffset|
0Hz OHz

Tlsrarus

LOW BANDEDGE

HIGH BANDEDGE
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REPORT NO: 13335182-E1V2
FCC ID: BCG-E3548A

DATE: 9/25/2020
IC:579C-E3548A

Antenna 3 SPURIOUS EMISSIONS, NON-HOPPING

Agilent Spectrum Analyz 0773, Conducted F

Agilent Spectrum Analyzer - AP2020.2.26,20773, Conducted F
T 3 oc = U RE E SENGEINT] F
reduency Center Freq 13.015000000 GHz I #Avg Typ requency
PO: Fast == Trig: AvglHold: e
_ \FGainow  #Atten: 40 4B oerlP
Auto Tune| Auto Tune|
Ref Offset 10.76 dB Mkr1 2.402 070 GHz| Ref Offset 10.76 dB Mkr4 25.697 4 GHz]
10 dBiciv__Ref 25.00 dBm 14.547 dBm| 10 dBidiv__Ref 30.00 dBm -31.637 dBm)
Log . Log
150 Center Freq| 200 CenterFreq|
500 2400000000 GHz 0 13.015000000 GHz|
w 00
50 100
StartFreq B StartFreq|
w0 2392500000 GHz 0 30.000000 MHz|
50 20 9
L N0 — Y — Qi
o Stop Freq| 0 Stop Freq|
o 2407500000 GHz " J| 26.000000000 GHz|
Center 2.400000 GHz Span 15.00 MHz, CFStep Start 30 MHz Stop 26.00 GHz CF Step)
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)| 1.500000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2597000000 GHz|
— pute Man) z —— = o = [pute Man
N f 2402070 GHz 14547 dBm 1N f 24020 GHz 14.198 dBm
2 N f 2400000GHz 45475 dBm 2 N f 48040GHz 40827 dBm
3 N f 2306485 GHz 42834 dBm Freq Offset] 3 N f 72060GHz 40489 dBm FreqOffset
g 0Hz -5 N f 25697 4 GHz 31,637 dBm 0 Hz|
6 6
7 7
8 8
9 9
10 10
1 v 1 v
< > < >
s Lgsmamus s [

LOW CHANNEL BANDEDGE

Frequ

Agilent Spectrum Analyz

OUT-OF-BAND LOW CHANNEL

SENSEINT

L HF
[Center Freq 13.|

Frequency

5000000 GHz ]
PNO: Fast

= Trig:
IFGainlow  #Atten: 40 dB

IN-BAND REFERENCE LEVEL

r Y Auto Tune Auto Tune|
Ref Offset 10.76 dB Mkr1 2.441 030 GHz| Ref Offset 10.76 dB Mkr4 25.940 3 GHZ
1058/l Ref 25.00 dSm 16.456 dBm {0 daiciv_Ref 30.00 dBm 32.301 dBm
og
¢ Center Freq 200 CenterFreq|
50 2.441000000 GHz 0 13.015000000 GHz|
00
3
. StartFreg e StartFreq|
, = 2.433500000 GHz. a0 30.000000 MHz|
| 00 <
T ,
StopFreg . Stop Freq|
2.44B500000 GHz o 26.000000000 GHz|
250
CFStep Start 30 MHz Stop 26.00 GHz CF Step
! 1.500000 MHz. #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) 2597000000 GHz|
Man lauto Man
. 24410 GHz 15,693 dBm
2 N 48820GHz 40155 dBm
. Freq Offset 3 N 73230GHz 40704 dBm FreqOffset
OHz N 259403 GHz 32.301 dBm OHz
5
650 s
8
9
Center 2441000 GHz Span 15.00 MHz ® L
[4Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) < >
= [y s Tgsmnus

Agilent Spectrum Analyzer - AP2020. nducted F
C 3 oc = SENSEINT] A
onter Frea 2. requency ) requency
PNO: Fast —— 17ig: v |
IFGainlow  #Atten:40 dB oerlP
Auto Tune| Auto Tune|
Ref Offset 10.76 dB Mkr1 2.480 065 GHz Ref Offset 10.76 dB Mkr4 25.281 9 GHz
[0deidy__Ref 25.00 dBm 14.416 dBm) 10 gBidly_Ref 30.00 dBm -31.459 dBm
g
150 Center Freq| . CenterFreq|
500 2483500000 GHz 100 13.015000000 GHz|
500 00 -
50 100
StartFreq| StartFreq|
0 2.476000000 GHz| a0 30.000000 MHz|
20 ¢
y ¥ s
o Stop Freq| . Stop Freq|
. 2.491000000 GHz| ;W . 26.000000000 GHz|
Center 2.483500 GHz Span 15.00 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) 1500000 MHz, #Res BW 100 kHz Sweep 957.3 ms (40001 pts) [ 2597000000 GHz
N S R A— pute Man) —— I R 7 e Man
N f 2480 065 GHz 14.416 dBm 1N f 24800 GHz 14.264 dBm
2 N f 2489770GHz 42683 dBm 2 N f 49600GHz 39599 dBm
3 N f 2483500 GHz 44529 dBm FreqOffset| 3 N f 7.440 0 GHz 42529 dBm FreqOffset|
4 Py -5 N f 252819GHz 31450 dBm oHe
5
6 6
7 7
8 8
9 9
10 10
1 v 1 v
< > < >
s fgsmamus s Tysmams

HIGH CHANNEL BANDEDGE

OUT-OF-BAND HIGH CHANNEL
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REPORT NO: 13335182-E1V2
FCC ID: BCG-E3548A

DATE: 9/25/2020
IC:579C-E3548A

Antenna 3 SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

Agilent Spectrum Analyzer - AP2020.2.26,20773 Conducted |

] L RF 50 C SENSE:INT| ALIGN AUTO 108:07:29 PM Jun 04, 2020 F L RE S0@ DC F
[Center Freq 2.400000000 GHz ) #Avg Type: RMS TRAC 56 requency enter Freq 2.483500000 GHz ] vg Type: RMS requency
PNO-Wide == Trig: AvglHold: 1001100 T PNO: Wide —»= Trig: Free Run AvglHold: 1001100 TYPE Mt
IFGainiLow  #Atten: 40 dB oerl? IFGain:Low  #Atten: 40 dB oerlP
Auto Tune| Auto Tune|
Ref Offset 11.26 dB. Mkr1 2.406 195 GHz Ref Offsst 11.26 4B Mkr1 2.476 195 GHz|
10 aBrdiv__Ref 30.00 dBm 21.380 dBm) 10 dBidiv__Ref 30.00 dBm 20.130 dBm|
Log (] —_— Log
. T U7 CenterFreq| 200 Center Freq|
100 2.400000000 GHz| 100 2483500000 GHz
00 ! 0.00
100 00
StartFreq| StartFreq|
a0 2392500000 GHz e 2.476000000 GHz|
©0 - 100 .0
. Stop Freq o Stop Freq
. 2.407500000 GHz| o 2491000000 GHz
Center 2.400000 GHz Span 15.00 MHz, CF Step Center 2.483500 GHz Span 15.00 MHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)| 1.500000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)| 1.500000 MHz|
I R - [~ Man) T e T oo oo Pl Man
2406 195 GHz 21.380 dBm 2476195 GHz 20130 dBm
2400000GHz 40029 dBm 2486320GHz 37,647 dBm
2.395 575 GHz 37.950 dBm Freq Offset| 2.483 500 GHz <40.047 dBm FreqOffset|
0Hz OHz,
> & < > i
s fgsmnus usa Tsmarus,

LOW BANDEDGE

HIGH BANDEDGE

Page 55 of 145

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: 13335182-E1V2
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DATE: 9/25/2020
IC:579C-E3548A

9.8.3. HIGH POWER ENHANCED DATA RATE 8PSK MODULATION

Antenna 4 SPURIOUS EMISSIONS, NON-HOPPING

Agilent Spectrum Analyz

Tlsrarus

usc

T F3 E SeNsE T
Frequency Center Freq 13.015000000 GHz . #Avg Typ Frequency
PNO: Fast —— 119" Avg|Hold: ™ ‘
. IFGain:Low #Atten: 40 dB oeT|P
RerOMet 106 B MKkr1 2.401 950 GHZ AutoTune et Ofeet 106 68 MKkr4 23.764 6 GHZ AutoTune
19geidiv_Ref 30.00 dBm 14.630 dBm| 19 geriv__Ref 30.00 dBm -32.247 dBm
e ' Center Freq| an CenterFreq
100 2.400000000 GHz| 10. 13.015000000 GHz|
00 00
o StartFreq JJ ! StartFreq|
oo [ r 2.392500000 GHz| 0 30.000000 MHe|
00 00 ¢
o ool Qi Lo
w0 Stop Freq| 0 Stop Freq|
2407500000 GHz| l 26.000000000 GHz|
500 =of ‘ ‘ ‘ ‘
Center 2.400000 GHz Span 15.00 MHz, CFStep Start 30 MHz Stop 26.00 GHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) 1500000 MHz, #Res BW 100 kHz Sweep 957.3 ms (40001 pts) [ 2597000000 GHz
Auto Man| 0 o o ~ [Aute Man|
N f 2401950 GHz 14,630 dBm 1 N f 24020 GHz 12.471 dBm
2 N f 2400000GHz  31.144 dBm 2 N f 48040GHz  40015dBm
3 N f 2399 670 GHz 29536 dBm Freq Offset| 3 N f 7.206 0 GHz. -41.908 dBm Freq Offset|
g 0Hz -5 N f 237646 GHz 32.247 dBm 0 Hz|
6 6
7 7
8 8
9 9
10 10
" v

s

LOW CHANNEL BANDEDGE

Frequ

WAvg Type: RIS

OUT-OF-BAND LOW CHANNEL

Agilent Spectrum Analyz

SENSEINT

L HF
[Center Freq 13.|

5000000 GHz

GHz
PHO: Wide —+ AvglHold: 1001100
FGaln:Lows

10 dB/div
Log

MKr1 2.440 940 GHz|
14.7.

Ref Offset 106 dB. 7 dBm

Auto Tune

Ref 30.00 dBm

bal

Center Freq
2.441000000 GHz

StartFreq
2.433500000 GHz

Stop
2.448500000 GHz

Freg

(Aute

CF Step
1500000 MHz

Man

Freq Offset

0Hz

[Center 2.441000 GHz
[#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

Span 15.00 MHz|

[y

ast
IFGain:Low

== Trg:
#Atten: 40 dB

GUAUTO |11:28:32 PM|
g

Frequency

#hvg Type: RM:
‘Avg|Hold: 10/10 b
verlP

Auto Tune|
Ref Offset 10.6 dB Mkr4 25.433 9 GHz
[0 geidly_Ref 30.00 dBm -31.907 dBm)|
29 Center Freq|
0 13.015000000 GHz|
om
e StartFreq|
" 30.000000 MHZ
20 ¢
00—l
500 Stop Freq
26.000000000 GHz|
00
Start 30 MHz Stop 26.00 GHz. CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2.667000000 GHz|
[Aute Man)
24410 GHz 11.083 dBm
48820 GHz -40.275 dBm
7.3230 GHz -41.166 dBm Freq Offset|
25.4339 GHz -31.907 dBm 0 Hz|

A=

MID CHANNEL REFERENCE LEVEL

OUT-OF-BAND MID CHANNEL

Agilent Spectrum Analyzer
- T%|  Frequency 00 GHz ) Frequency
i Bt PNO: Fast —— 179"
- IFGain:Low #Atten: 40 dB
Auto Tune| Auto Tune|
Ref Offset 106 dB Mkr1 2.479 945 GHz| Ref Offset 10.6 dB Mkr4 25.600 7 GHz
10deidl__Ref 30.00 dBm 14.950 dBm| 10 geidly__Ref 30.00 dBm -32.004 dBm

g
20 % Center Freq| . CenterFreq|
100 2483500000 GHz 100 13.015000000 GHz|
000 - 00 .

e StartFreq| o StartFreq|
0 2.476000000 GHz| a0 é 30.000000 MHz|
00 o
00 {

o Stop Freq| - | | | | Stop Freq|

o 2491000000 GHz oy ‘ 26.000000000 GHez|

Center 2.483500 GHz Span 15.00 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) 1500000 MHz, #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) [ 2597000000 GHz
N S R — pute Man) I - 7 e Man

N t 2479 945 GHz 14,950 dBm 1N f 24800 GHz 11.477 dBm

2 N f 2483845GHz 39298 dBm 2 N f 49600GHz 41890 dBm

3 N f 2483500 GHz 41.058 dBm FreqOffset| 3 N f 7.440 0 GHz 38.978 dBm FreqOffset|

4 o Ha N f 256007GHz 32,004 dBm oHe|

5 5

6 6

7 7

8 8
9 9

10 10
1 v 1 v
< > < >
s fgsmamus s Tysmams

HIGH CHANNEL BANDEDGE

OUT-OF-BAND HIGH CHANNEL
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REPORT NO: 13335182-E1V2
FCC ID: BCG-E3548A

DATE: 9/25/2020
IC:579C-E3548A

Antenna 4 SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

Agilent Spectrum Analyzer - AP2020.2.26,20773,Conducted F Agilent Spectrum Analyzer - AP2020.2.26,20773,Conducted F
T EEET SENGEINT) ALGVATO__{ordgr st 2020 [ L T I3 2 TALIGNALTO 1013908 A YanD4, 2020 Frequency
#Avg Type: RMS 56 #Avg Type: RMS macel o356
Saia e el L ‘AvglHold:>100/100 el EENEH eV - = 1rig Frasrun AvglHold: 100/100 el -
\FGain:Low _#Atten: 40 dB i \FGaindlow  #Atten: 40 dB oerlP UNNN N
et Oeet 1118 Mkr1 2.477 005 GHZ AutoTune Refofset114 B MKr1 2.406 195 GHZ AutoTune
10 dB/div__ Ref 30.00 dBm 17.756 dBm) 10 dBidiv__Ref 30.00 dBm 18.447 dBm|
Log —— Log )
20| CenterFreq 20 Center Freq
) 2.483500000 GHz o 2400000000 GHz,
00 00
" StartFreq| e StartFreq
0 2.476000000 GHz| e O ) 2392500000 GHz
300 y 00
00 SNV VUSRI DTV SR w00}
o0 Stop Freq| w0 Stop Freq|
o 2.491000000 GHz . 2407500000 GHz,
Center 2.483500 GHz Span 15.00 MHz| CF Step Center 2.400000 GHz Span 15.00 MHz, CFStep
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) 1500000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) 1500000 MHz
) R ~ |22 Man) i~ [ Man
i 2.477 005 GHz 17.756 dBm 2406 196 GHz 18.447 dBm
2 N f 2489530GHz  37.795 dBm 2400000GHz  30.158 dBm
3 N f 2.483 500 GHz 39.378 dBm Freq Offset| 2.399 490 GHz -28.265 dBm FreqOffset|
H 0Hz OHz
6
7
8
9
10
1 % @
< > < >
s s vsa Lglsamus:
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REPORT NO: 13335182-E1V2 DATE: 9/25/2020
FCC ID: BCG-E3548A IC:579C-E3548A

Antenna 3 SPURIOUS EMISSIONS, NON-HOPPING

Agilent Spectrum Analyz 0773, Conducted F

20773, Conducted F

SeNSEINT
Frequency

Agilent Spectrum Analyzer - AP2020.
L 3 oc

U RE E
Frequency Center Freq 13.015000000 GHz I #Avg Typ
A" PO: Fast —— Trig: AvglHold:
IFGainlow  #Atten: 40 dB
Auto Tune| Auto Tune|
Ref Offset 10.76 dB Mkr1 2.402 010 GHz| Ref Offset 10.76 dB Mkr4 25.949 4 GHz
(g gaic__Ref 30.00 dBm 14.818 dBm| {9 e Ref 30.00 dBm -31.772 dBm)
20 T T . T Center Freq| 200 CenterFreq|
100 2400000000 GHz 0 13.015000000 GHz
a0 00 5
o StartFreq JJ ! StartFreq|
e v 2392500000 GHz 0 30.000000 MHz|
100 200
00 PP E— ®
w0 Stop Freq| 0 Stop Freq|
o 2407500000 GHz " J| ‘ 26.000000000 GHz|
Center 2.400000 GHz Span 15.00 MHz, CFStep Start 30 MHz Stop 26.00 GHz CF Step)
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)| 1.500000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2597000000 GHz|
pute Man) z —— = o = [pute o
N f 2402010 GHz 14818 dBm 1N f 24020 GHz 12.980 dBm
2 N f 2400000GHz 32515 dBm 2 N f 48040GHz 37706 dBm
3 N 2.399 820 GHz 31.176 dBm FreqOffset] 3 N f 7.206 0 GHz 42232 dBm Freq Offset|
g 0Hz -5 N f 259494 GHz 31.772 dBm 0 Hz|
6 6
7 7
8 8
9 9
10 10
1 v 1 v
< > < >
s Lgsmamus s Igsmarus

LOW CHANNEL BANDEDGE OUT-OF-BAND LOW CHANNEL

Agilent Spectrum Analyz

= v F SENSEINT ALIGVAUTO[02:00:03 A
reau Center Freq 13.015000000 GHz ] RMS TRaC requency
PNO; Fast —— 11ig: b i3
IFGainlow  HAtten: 40 dB oer
Auto Tune Auto Tune|
¥ 5
Ref Offset 10.76 dB Mkr1 2.441 135 GHz| Ref Offset 10.76 dB Mkr4 25.835 7 GHZ
10 5B/dlv__Ref 30.00 dSm 14.571 dBm {0 daiciv__Ref 30.00 dBm -31.649 dBm
og
CenterFreq 200 CenterFreq|
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Antenna 3 SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON
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9.8.4. HIGH POWER ENHANCED DATA RATE TXBF 8PSK
MODULATION

Antenna 4 SPURIOUS EMISSIONS, NON-HOPPING
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