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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: SRAM LLC
1000 W Fulton Market 4™ Floor
Chicago, IL 60607, United States

EUT DESCRIPTION: Right Shifter with AIREA and BLE Radios
MODEL: 00120
SERIAL NUMBER: Radiated: 1634040102
Conducted:1634040003
DATE TESTED: JANUARY 19, 2020 — FEBRUARY 04, 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.
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2. 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 414788 D01 Radiated Test Site v01r01, RSS-GEN Issue 5, and RSS-247 Issue 2.

3. 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
L_| Chamber A L | Chamber D Chamber |
: Chamber B : Chamber E X Chamber J
: Chamber C : Chamber F : Chamber K

L | Chamber G L_| Chamber L
: Chamber H : 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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4. DECISION RULES AND MEASUREMENT UNCERTAINTY

4.1. METROLOGICAL TRACEABILITY

The measuring equipment utilized to perform the tests documented in this report has been
calibrated in accordance with the manufacturer's recommendations, and is traceable to
recognized national standards.

4.2. 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.)

4.3. MEASUREMENT UNCERTAINTY

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

PARAMETER ULab
Conducted Disturbance, 9KHz to 0.15 MHz 3.84 dB
Conducted Disturbance, 0.15 to 30 MHz 3.65dB
Radiated Disturbance, 9KHz to 30 MHz 2.52 dB
Radiated Disturbance, 30 to 1000 MHz 4.88 dB
Radiated Disturbance, 1000 to 18000 MHz 4.24 dB
Radiated Disturbance, 18000 to 26000 MHz 4.37 dB
Radiated Disturbance, 26000 to 40000 MHz 5.17 dB

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

5. EQUIPMENT UNDER TEST
5.1. EUT DESCRIPTION

The EUT is a Right Shifter with AIREA and BLE Radios, powered by CR2032, a coin cell
battery.

5.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum conducted output power as follows:

Peak Average
Frequency Range Mode Output Output Output Output
(MH2z) Power Power Power Power
(dBm) (mW) (dBm) (mW)
2402 - 2480 BLE 3.80 2.40 3.66 2.32
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5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes a Nordic Semiconductor nRF52840 microcontroller chip antenna, with maximum gain
of 2.2dBi..

5.4. SOFTWARE AND FIRMWARE
The EUT firmware installed during testing was B-1.0.

The test utility software used during testing was nRF Connect version 3.3.0
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5.5. WORST-CASE CONFIGURATION AND MODE

Radiated emissions below 1GHz and above 18GHz were performed with the EUT set to
transmit at the channel with highest output power as worst-case scenario.

Band edge and radiated emissions between 1GHz and 18GHz were performed with the EUT set
to transmit at the highest power on low, middle and high channels.

The fundamental of the EUT was investigated in three orthogonal orientations X,Y,Z, it was
determined that Y orientation was worst-case orientation; therefore, all final radiated testing was
performed with the EUT in Y orientation.

Worst-case data rate as provided by the client was 1Mbps.

Conducted test data is leveraged from test report 13079833-E1 FCCISED Report BLE (Left
Shifter). SRAM LLC declares the that the only differences between the two devices (Left Shifter
00020) and Right Shifter (00120):

1. F/W:

the firmware is identical except for:

- pin assignment due to mirror image of left and right PCBAs

- identifier in COM after the components are paired into a system

2. H/W:

Looking at the schematic, left and right PCBASs look identical except for

- due to mirror image of left and right PCBAS, the microcontroller has different pin assignments

- due to different pin assignment of the micro, some of the trace layouts may vary, but due to the
PCBAs being so small, the different is in millimeters or less

Therefore, conducted test data from the Left Shifter (00020) represents the conducted test data
for the Right Shifter (00120) in this test report.
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5.6.

SUPPORT EQUIPMENT

DESCRIPTION OF TEST SETUP

Support Equipment List
Description Manufacturer Model Serial Number
Laptop Lenovo T450s PCO44FTD
AC/DC Adapter Lenovo ADLX45NCC2A | N/A
USB Dongle Segger E204460 680435024
DC Power Supply Kenwood Corporation | PA36-3A 7060074
/0 CABLES (CONDUCTED EMISSIONS)
I/O CABLE LIST
# of Cable
ngle Port Identical Co_r|1_negtor (_:rablee Length Remarks
‘ Ports yp yp (m)
1 AC 1 AC Unshielded 15 AC Main to DC
Supply, to Analyzer
2 DC 1 DC Unshielded 0.5 Power Supply to EUT
3 AnFt)(ca)rrltn a 1 SMA Unshielded 0.5 EUT to Analyzer
I/O CABLES (RADIATED EMISSIONS)
/O CABLE LIST
# of Cable
Cﬁgle Port Identical Co_rr_negtor C_:I_ablee Length Remarks
: Ports yp YR (m)
. AC Main to DC
1 AC 1 AC Unshielded 15 Supply
2 DC 1 DC Unshielded 0.5 Power Supply to EUT
TEST SETUP

For the purposes of testing, the EUT was powered by a 3V DC Power supply. The EUT is
normally powered by a CR2032 coin cell battery.
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SETUP DIAGRAM FOR CONDUCTED TESTS

Spectrum Analyzer

E U T DC Power Supply

AC MAINS
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SETUP DIAGRAM FOR RADIATED TESTS

Femote

Radiated

L1

Spectrum Analyzer

2

DT Bupply

AC MAIN
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6. MEASUREMENT METHOD

On Time and Duty Cycle: ANSI C63.10 Section -11.6.

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

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

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

Output Power: ANSI C63.10 Section -11.9.2.3.2 Method AVGPM-G (Measurement using a
gated RF average-reading power meter)

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

Radiated emissions non-restricted frequency bands: ANSI C63.10 Section -11.11

Radiated emissions restricted frequency bands: ANSI C63.10 Section -11.12.1

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

Band-edge: ANSI C63.10 Section - 6.10

Radiated Spurious Emissions Below 30MHz: ANSI C63.10-2013 Section 6.4
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7. TEST AND MEASUREMENT EQUIPMENT

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

report:

TEST EQUIPMENT LIST

Description Manufacturer Model Asset Cal Due
Antenna, Passive Loop 30Hz - 1IMHz ELECTRO METRICS EM-6871 PRE0179466 05/31/2020
Antenna, Passive Loop 100KHz - ELECTRO METRICS EM-6872 PRE0179468 05/31/2020
30MHz
Antenna, Horn 1-18GHz ETS-Lindgren 3117 T344 05/07/2020
Amplifier, 1 to 18GHz, 35dB AMPLICAL AMP1G18-35 T1571 05/28/2020
Antenna, Broadband Hybrid, 30MHz to .
2000MHz Sunol Sciences Corp. JB3 T899 08/23/2020
- SONOMA
Amplifier, 9KHz to 1GHz, 32dB INSTRUMENT 310 PRE0180174 06/01/2020
EMI TEST RECEIVER Rohde & Schwarz ESW44 PRE0179372 02/16/2020
Antenna Horn, 18 to 26.5GHz ARA MWH-1826/B T447 08/13/2020
Pre-Amp 1-26.5 GHz AMPLICAL AMP18G26.5-60 PRE0181238 05/01/2020
Spectrum Analyzer, PSA, 3Hz to Agilent (Keys_lght) E4446A T146 01/28/2020
44GHz Technologies
cari . Agilent (Keysight)
Power Meter, P-series single channel Technologies N1911A T1269 01/21/2021
Power Sensor, P-series, 50MHz to Agilent (Keysight)
18GHz, Wideband Technologies N1921A T413 02/22/2020
UL AUTOMATION SOFTWARE
Radiated Software UL UL EMC Ver 9.5, Sep 24, 2019
Antenna Port Software UL UL RF Ver 2020.1.8
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8. ANTENNA PORT TEST RESULTS

8.1. 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
BLE 200 200 1.000 100 0.00 0.010
DUTY CYCLE PLOTS
- Agilent 11:25:51 Jan 19, 2628 L | Measure
AP2026.1.5,28792 KN, a Mkr3 200 ms
Ref 26 dBm #Atten 30 dB -6.818 dB Meas Off
#Peak |
Log | Il
1@ 3R 3
dB/ Channel Power
‘ Occupied BH
ACP
#PAvg ‘
Center 2.446 808 GHz Span @ Hz . .
Res BH 8 MHz WEBH S0 MHz  Sweep 200 ms (1001 prs) || UM C,?gﬂg,r.
Markar Traca Typa # Auiz Amplituda

1R 1 Time A= -4.92 dBm
la 1y Time 206 m= -6.681 dB
3R (&5 Tima A< -4.92 dBm
3a 1 Time 2688 me -6.81 dE

Power Stat
CCDF
More
1of 2

DUTY CYCLE BLE
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8.2.

LIMITS

99% BANDWIDTH

None; for reporting purposes only.

RESULTS
Channel Frequency 99% Bandwidth
(MH2) (MH2)
Low 2402 1.7585
Middle 2440 1.7807
High 2480 1.7827
# Agilent 11:11:32 Jan 19, 2020 L Measure ¢ Agilent 11:26:48 Jan 19, 2020 L Measure
| ] |
Ch Freq 2.402 GHz Trig Free Meas Off Ch Freq 2.44 GHz Trig Free Meas Off|
Occupied Bandwidth Averages: 20 I Occupied Bandwidth Averages: 20 I
| Channel Power IChannel Power!|
AP2029.1.8,28732 KN, APzB20.1.8,20792 KN,
Ref 26 dBm #Atten 30 dB Ref 2@ dBm #Htten 30 dB
¥Samp \ Occupied BH #3amp I Occupied BH
Log 1 Log |
14 0 18 g
dB/ 5 T P 4B/ i 07
Offst ACP Offst ACP)
195 | . N Y 185 |l L
dB L T 1 P P Y, T T U
& T } } J‘( YW Multi carrier| f l I I 1| Multi Carrier|
Center 2.482 600 GHz Span 5 MR Power Center 2.440 008 GHz Span 5 Mz Pover
#Res BN 20 kHz #WBH 52 kHz #Sweep 100 ms (1661 pts) #Res BH 20 kHz #UBH 62 kHz #5weep 100 ms (1081 pts)
Power Stat Power Stat|
Occupied Bandwidth Occ BH % Pur  99.00 7 CCDF Occupied Bandwidth Occ BH % PWr  59.00 % CCDF
1.7585 MHz ® dB  -26.00 dB 1.7807 MHz % dB  -26.00 dB
Transmit Freq Error 14091 kHz 1M°{§ Transmit Freq Error 15399 kHz 1M°fr§
® dB Bandwidth 2.258 MHz* B % dB Bandwidth 2.261 MHz* v
| |
3 Agilent 11:31:85 Jan 19, 2028 L Measure
| ]
Ch Freq 2.48 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 20 I
| Channel Power!|
AP2020.1.8,26732 kN,
Ref 28 dBm #Atten 39 dB
¥Samg I I \ Occupied BH
Loy | I I
1 ! 1
185 | sy b S .1 T
=S O f (4R L 6T
- } I [ Murti carrier
Center 2.450 080 GHz Span 5 MHz Power
#Res BH 20 kHz #YBH 62 kHz #Sweep 100 ms (1681 pts)
= = Power Stat
Occupied Bandwidth Occ BW % PWr 9900 % CCDF|
1.7827 MHz ® dB  -26.00 dB
Transmit Freq Error 16767 kHz 1”"{3
% dB Bandwidth 2.251 MHz* o

HIGH CHANNEL
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8.3.

LIMITS

6 dB BANDWIDTH

FCC §15.247 (a) (2)

RSS-247 5.2 (a)

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

RESULTS
Channel Frequency 6 dB Bandwidth Minimum Limit
(MHZ2) (MHZ2) (MHZz)
Low 2402 0.816 0.5
Middle 2440 0.879 0.5
High 2480 0.786 0.5
w Agilent 11:19:58  Jan 19, 2020 L Measure 5 Agilent 11:26:18  Jan 19, 2620 L Measure
AP2029.1.8,28792 KN, a Mkrl 816 kHz] AP2620.1.8,26792 KN, a Mkrl 879 kHz|
Ref 36 dBm #Atten 468 dB -6.135 dB Meas Off| Ref 3@ dBm #Atten 46 dB -0.761 dB Meas Off|
#Peak #Peak
Log | Log
1 Channel P 1 Channel P
ey annel Power B/ annel Power|
Offst Offst
105 15 1 105 ir .
dB : T Occupied BH dB 7 Y Occupied BH
ul} i}
B i
m m
v ACP WP ACP
28 28
ML 52 Multi Carrier| ML 52 Multi Carrier|
53 FS Power, $3F Power,
AR AA
f>(?@k Power Stat f;%k Power Stat
CCDF] CCDF]
Swp Snp
Center 2.062 088 GHz Span 3 MHz 1";’{‘; Center 2.448 0880 BHz Spen 3 Az 1”‘0’{3
#Res BH 100 kHz #BH 308 kHz Sweep 1 ms (1001 pts) #Res BH 108 kHz #UBH 300 kHz Sweep 1 ms (1081 pts)
| |
3 Agilent 11:38:36 Jan 19, 2028 L Measure
AP2020.1.8,26792 kN, a Mkrl 786 kHz|
Ref 38 dBm #Atten 46 dB -B.752 dB Meas Off|
#Peak |
Loy |
L Channel P
B/ annel Power
Offst
18.5 1F 1
dB i Occupied BH
ol
b
m
Wiivg ACP
28 |
ML 52 Multi Carrier,
3 F Power|
AR
g?@k Power Stat
CCDF
Swp
Center 2.456 G003 BHz Span 3 Mz 1”‘0’{3
#Res BH 100 kHz #WBH 308 kHz Sweep 1 ms (1001 pts)
|

HIGH CHANNEL
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REPORT NO: 13079833-E18V3
FCC ID: C90-RSBB2

DATE: 10/1/2020

ISED: 10161A-RSBB2

LIMITS

FCC §15.247 (b) (3)

RSS-247

OUTPUT POWER

5.4 (d)

The maximum antenna gain is less than or equal to 6 dBi, therefore the limit is 30 dBm.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss was entered as an offset in the power meter to allow for a
gated peak reading of power.

RESULTS
Tested By: 16080ZS

Date: 1/29/2020

Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)

Low 2402 3.80 30 -26.200
Middle 2440 3.78 30 -26.220
High 2480 3.54 30 -26.460
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8.5. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss was entered as an offset in the power meter to allow for a

gated average reading of power.

RESULTS

Tested By: 16080ZS
Date: 1/29/2020
Channel Frequency AV power
(MHz) (dBm)
Low 2402 3.65
Middle 2440 3.66
High 2480 3.42
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8.6.

LIMITS

FCC §15.247 (e)

RSS-247 (5.2) (b)

POWER SPECTRAL DENSITY

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
Channel Frequency PSD Limit Margin
(MHz) (dBm/3kHz) | (dBm/3kHz) (dB)
Low 2402 -7.647 8 -15.65
Middle 2440 -7.656 8 -15.66
High 2480 -7.336 8 -15.34
3. Agilent 11:12:35 Jan 19, 2020 L Measure 3% Agilent 11:27:32 Jan 19, 2028 L Measure
AP2029.1.8,28792 kN, Mkrl 2.481 966 GHz AP2020.1.8,20792 KN, Mkrl 2.439 966 GHz
Ref 30 dBm #Atten 48 dB —7.647 dBm Meas Off Ref 3@ dBm #Atten 49 dB —7.656 dBm Meas Off]
#Peak | #Peak
Log | Log
3& Channel Power ﬁg/ Channel Pover|
Offst Offst
18.5 18.5
dB i Occupied BW dB 1 Occupied BW|
ol 2 il h's
: i
m m
WFhiv ACP WP ACP
196 | 100 || Ly |
ML S2 Multi Carrier ML 52 Multi Carrier|
S3 FS Power| S3F Pover|
AR AA
f;%k PowerCSctDaFt f;%k Powerc%tna;
Swp Swp
Center 2.402 003 Gz Snan 2 Mz 1";’{2 Center 2,449 000 Gz Span 2 Mz 1”‘;{‘3
#Res BH 3 kHz #VBH 9.1 kHz  Sweep 212.3 ms (1801 pts) #Res BH 3 kHz #UBH 9.1 kHz  Sweep 212.3 ms (1081 pts)
| |
LOW CHANNEL MID CHANNEL
3 Agilent 11:31:51 Jan 19, 2020 L Measure
AP2620.1.8,28792 KN, Mkrl 2.479 966 GHz
Ref 30 dBm #Atten 40 dB -7.336 dBm Meas Off|
#Peak
Log |
1 Channel P
B/ annel Power
Offst
18.5
dB 1 Occupied BH
ol $
:
il
#PAug AcP
108 4 |
ML 52 Multi Carrier,
$3 F Power
AR
g%k Power Stat
Sun CCDF
Center 2,450 000 GHz Span 2 Mz 1”‘0’{3
#Res BH 3 kHz #UBH 9.1 kHz  Sweep 212.3 ms (1001 prs)
|
HIGH CHANNEL
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8.7. 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 dB.

RESULTS
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Agilent 11:13:09  Jan 19, 2628 L Measure 4% Agilent 11:14:62 Jan 19, 2028 L Measure
AP2820.1.8,20792 KN, Mkrl 2.491 69 GHz| AP2020.1.8,20792 KN, Mkrd  25.134 GHz|
Ref 38 dBm #Atten 48 dB 5.38 dBm Meas Off Ref 38 dB *Arten 40 d5 ~32.818 dBm Meas Off]
#Peak #Peak [
Log . Log J
18 ES 18
A8/ Channel Power 4B/ Channel Power|
Offst Offst
18.5 18.5
dB Occupied BH dB 4 Occupied BW|
ol Dl A
-14.6 —1 4.6 il ity ——— S
dBm dBm
WPhivs ACP Pl ACP|
Center 2,400 60 GHz Span 18 MHz " " Start 30 MHz Stop 26.800 GHz " "
WRes BH 100 kHz HIEH 308 kHz Sweep L ms (1001 proy || MM c:;z:; #Res BH 108 kHz WBH 300 iz Sweep 2482 5 (8192 proy || I c;'g::g;
Marker  Trace Type W Axis Amplitude Marker  Trace Type ¥ Axis Anplitude
1 1y Freq 2.481 9 BHz 5.38 din 1 & Frag 2,482 GHz 5.25 dbm
2 [&5] Fra 2,408 8@ GHz -33.74 dBn 2 (&8} Fra 4.804 GHz -43.71 dBm
3 (s8] Freg 2,468 B8 GHz -33.74 dim PowercsctDaFt 3 1y Fr’g; 7.266 GHz -39.75 dBm Powerc%tnag
4 1) Freg 25.134 GHz -32.82 dBm
More More|
1lof2 1of 2
| |
Agilent 11:28:00  Jan 19, 2628 L Measure 3% Agilent 11:28:57 Jan 19, 2028 L Measure
AP2820.1.8,20792 KN, Mkrl 2.439 69 GHz| AP2020.1.8,20792 KN, Mkrd  25.797 GHz|
Ref 30 dBm #Atten 48 dB 5.44 dBm Heas Off Ref 3@ dBm #Atten 49 dB —-32.261 dBm Meas Off]
#Peak #Peak [
Log | Log I
Lo Channel Power 10 Channel Power|
dB/ dB/
Offt ) Offst |
165 05 |
dB Occupied BH dB 4|| Occupied BH
ol Dl I 2
-14.6 -14.8
dBm dBm |
WPhivs ACP e I ACP|
ML §2 . . Start 30 MHz Stop 26.069 GHz . .
$3 Fs Multi c:;z:; #Res B 100 kHz WEH 300 Kz Sweep 2482 5 (8192 prsy || T c;'g::g;
Jatal Marker  Trace Type ¥ Axis Anplitude
£0h: 1 & Frag 2,440 GHz 4.47 dEm
- Power Stat 2 1y Freg 4.8808 GHz -42.77 dBm Power Stat|
50k 3 [&5) F 7.328 GH -39.58 dB;
Swp CCDF 4 1 FFES 25,737 aré -32.26 uam CCDF
Center 2.046 00 GHz Snan 10 Mz 1";’{2 1”‘;{3
#Res BH 100 kHz #JBH 300 kHz Sweep 1 ms (1001 prs)
| |
% Agilent 11:32:35  Jan 19, 2028 L Measure 3% Agilent 11:33:30 Jan 19, 2028 L Measure
AP2820.1.8,20792 KN, Mkrl 2.479 69 GHz| AP2020.1.8,20792 KN, Mkrd  25.499 GHz|
Ref 30 dBm #Atten 48 dB 5.32 dBm Heas Off Ref 3@ dBm #Atten 49 dB —-32.931 dBm Meas Off]
#Peak #Peak
Log Log |
Lo s Channel Power 10 Channel Power|
dB/ dB/
Offst Offst
18.5 18.5
dB Occupied BH dB 4| Occupied BW|
ol z ] Z 7
-14.7 -14.7 s
dBm dBm
WPhivs ACP e ACP|
Center 2.483 50 GHz Span 18 MHz . . Start 30 MHz Stop 26.069 GHz . .
#Res BH 100 kHz HIBH 300 kHz Sweep L ms (1061 proy || MM c:;z:; #Res BH 108 kHz WBH 300 kHz  Sweep 2482 5 (8192 proy || TG c;'g::g;
Marker  Trace Type W Axis Amplitude Marker  Trace Type ¥ Axis Anplitude
1 1y Freq 2.479 69 BHz 5.32 din 1 & Frag 2,456 GHz 3.07 dbm
2 1y Freq 2.488 BB GHz -41.85 dBn Power Stat 2 1y Freg 4.960 GHz -43.03 dBm Power Stat|
3 (s8] Fi 2.483 58 GH: -44.24 dB 3 1y F 7.448 GH: -48.86 dBb
el : " CCDF 4 1) F:za 25.498 EH; -32.93 dEm CCDF]
More More|
1lof2 1of 2
| |

Page 23 of 43

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: 13079833-E18V3 DATE: 10/1/2020
FCC ID: C90-RSBB2 ISED: 10161A-RSBB2

9. RADIATED TEST RESULTS

9.1. LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and 8§15.209

RSS-GEN, Section 8.9 and 8.10.

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uV/m)at3m (dBuV/m) at 3 m
0.009-0.490 2400/F(kHz) @ 300 m -
0.490-1.705 24000/F(kHz) @ 30 m -
1.705 - 30 30 @ 30m -
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54

TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane for measurement
below 1GHz; 1.5 m above the ground plane for measurement above 1GHz. The antenna to EUT
distance is 3 meters. The EUT is configured in accordance with ANSI C63.10. The EUT is set to
transmit in a continuous mode.

For measurements below 1 GHz the resolution bandwidth is set to 100 kHz for peak detection
measurements or 120 kHz for quasi-peak detection measurements. Peak detection is used
unless otherwise noted as quasi-peak.

For pre-scans above 1 GHz the resolution bandwidth is set to 1 MHz; the video bandwidth is set
to 30 KHz for peak measurements.

For final measurements above 1 GHz the resolution bandwidth is set to 1 MHz; the video
bandwidth is set to 3 MHz for peak measurements and as applicable for average
measurements.

The spectrum from 1 GHz to 18 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels in each applicable band. Below 1GHz and above 18GHz
emissions, the channel with the highest output power was tested.

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The

EUT is rotated through 360 degrees to maximize emissions received. The antenna is scanned

from 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.
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2D antenna use - For below 30MHz testing, investigation was done on three antenna
orientations (parallel, perpendicular, and ground-parallel), parallel and perpendicular are the
worst orientations, therefore testing was performed on these two orientations only.

KDB 414788 Open Field Site(OFS) and Chamber Correlation Justification

Base on FCC 15.31 (f) (2): measurements may be performed at a distance closer than that
specified in the regulations; however, an attempt should be made to avoid making
measurements in the near field.

OFS and chamber correlation testing had been performed and chamber measured test result is
the worst case test result.
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DATE: 10/1/2020

REPORT NO: 13079833-E18V3
ISED: 10161A-RSBB2

FCC ID: C90-RSBB2

9.2. TRANSMITTER ABOVE 1 GHz

BANDEDGE (LOW CHANNEL)
HORIZONTAL RESULT

I,\I__UL Fremont — Chomber I 2828 Jon 29 18:53:24
25

Restricted Bondedge

Project Number: 13878833
1150 Client:SRAM

Config:EUT + Support Equipment
Mode:ELE 2482

185 Tested by 45256 JB
o St 00U OO OO S DSOS OOV SOV U SOOI SO SN
s
L] S SRS SO ‘I -“ ...........
- I
G il
3 7s5e z |
@
o I
. -
65 | Il
s reroge Limit CdBulim) - i : I
o o i n " T T VTTT TV [
Chbde .Ll.imwilj Y PTA Pwnir) L Lo | s Ll Ll ‘lrl H..uwnl;m m bt hickliah, i | |
45 i i i} § j f ¥
El
b : a i [
35
2.31 0 SHAzZ/ ' Z.415
Frequency (GHz)
Range (GHz1 FEUAEM Ref/Bttn  Det/fivg Mode Guoep Pie  f5ups/Mods  Position Rarge (6Hz) FEAVUBI Ref/fitn  Det/fvg Hods Sueep Pls  F5upsMode  Position
1:2231-2.415 1M(-5dB)/ M 1a7/18 PERK/Plar g (RS Gneecifde) 9831 MAXH 333 dege 299 < M d I e AUER/Phr FvgCRM msmc { But. u, 1RHTA. 3
Low CH BE - H.TST 38915 28 Dec 2815 Rev 9.5 24 Ssp 2819
Trace Markers
Marker Frequency Meter Det AF Amp/Cbl/Fltr/Pad DC Corrected Average Margin Peak PK Azimuth Height Polarity
(GHz) Reading T862 (dB) Corr Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuv) (dB/m) (dB) (dBuV/m) (dBuVv/m) (dBuv/m) (dB)
1 *2.38999 37.66 Pk 31.9 -19.7 0 49.86 - - 74 -24.14 333 290 H
2 *2.34292 41.27 Pk 31.6 -19.4 0 53.47 - - 74 -20.53 333 290 H
3 *2.38999 28.38 RMS 31.9 -19.7 0 40.58 54 -13.42 - - 333 290 H
4 *2.37942 28.75 RMS 31.9 -19.6 0 41.05 54 -12.95 - - 333 290 H

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

IN:UL Fremont — Chamber I 2828 Jon 29 19:83:48
2
Restricted Bondedge
Project Number: 13878833
L s Client:SRAM
Config:EUT + Support Equipment
Mode:ELE 2482
L e e Tested by 45256 JB
o O SO U OUE OUO OSSO SO
85 .............
N Peok L dBu
3 75
@
o
{
65 |
\
Ly f \
55l fverege Limit dBulym2 2 i :\\N
i v b yom e o Sasch ™ s MW i i
O SO0 OO TP PO DSOS PES FOPHOP PSP SOOP PSP PRUOTS PP ENOOTEOPT TSP SOPP DRSSP RANUOTES FEUSOSNOOPUPPSUTPRUOE HUSPPRPPTOOPTOPROSRS SPUUPSROT JOSTSPRUOE 5 SRR
; , : |
A o
35
2.3 T8 5MH=/ 7.4
Frequency (GHz)
Rengs (GHz) REU/BU — Rel/Attn  Dat/Avg Mode Gommy Fie  SSupsiMode  Posilion Rarge (6Hz) FEA/UBH Ref/Alln  Det/fvg Mode Susep Pls  Foeps/Mode  Position
Low CH BE - U.TST 33915 28 Dec 2815 Rev 9.5 24 Sep 2819
Trace Markers
Marker Frequency Meter Det AF Amp/Cbl/Fltr/Pad DC Corrected Average Margin Peak PK Azimuth Height Polarity
(GHz) Reading T862 Corr Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuv) (dB/m) (dB) (dBuVv/m) (dBuVv/m) (dBuv/m) (dB)
1 * 2.38999 38.68 Pk 31.9 -19.7 0 50.88 - 74 -23.12 153 290 \
2 * 2.36345 42.03 Pk 31.8 -19.6 0 54.23 - - 74 -19.77 153 290 \
3 * 2.38999 28.5 RMS 31.9 -19.7 0 40.7 54 -13.3 - - 153 290 \
4 *2.36998 29.27 RMS 31.9 -19.5 0 41.67 54 -12.33 153 290 \

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

Pk - Peak detector
RMS - RMS detection
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BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

IN__UL Fremont — Chomber I 2828 Jon 29 19:18:33
2
Restricted Bondedge
Project Number: 13878833
1150 Client:SRAM
Config:EUT + Support Equipment
Mode: ELE 2468
185 Tested by 45256 JB
o O SO OUEE OV SOOI SO
85 ............
Ff“
~ If
£ ‘\' ‘H Pea iBul
3 7y i -
@ I A
o If I\
- |
=15 ’ it
[
| | Average Limit CdBul/n i
55 | el : : 2
[ e bt s il At AP i i A bt
45 | i H i i H ;
" ,/ N\l : . : H ; N
.‘
35
2.45 ' 8. 3=/ 7563
Freguency (GHz)
fange (GHz) REUAEN Ref /Attn  Det/ivg Mods Coep Pis  fSupsitbds  Fosibion Farge (EHz) [ Red/Atin Det/iivg Hods Suep Fls  Fupsiode Position
1:2746-2.563 1H(-6dB) /M 187/18 PERK/Par Avg(RHS)  Gnseclfuto) 981 MAXH 266 dege 218 ¢ 2:2046-2.56: |MC-6d8)/ 3N a7 ALER/Par AvglRMS)  Seeeclfutol 5 18TAG 266 degs b
High CH BE- H.TST 38915 28 Dec 2815 Rev 9.5 24 Ssp 2819
Trace Markers
Marker Frequency Meter Det AF Amp/Cbl/Fltr/Pad DC Corrected Average Margin Peak PK Azimuth Height Polarity
(GHz) Reading T862 (dB) Corr Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuv) (dB/m) (dB) (dBuVv/m) (dBuVv/m) (dBuv/m) (dB)
1 *2.48351 38.12 Pk 32.4 -20 0 50.52 - - 74 -23.48 266 210 H
2 2.55388 40.53 Pk 32.3 -20 0 52.83 - - 74 -21.17 266 210 H
3 *2.48351 27.87 RMS 32.4 -20 0 40.27 54 -13.73 - - 266 210 H
4 *2.48787 29.02 RMS 32.3 -20 0 41.32 54 -12.68 - - 266 210 H

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

p:UL Fremont — Chamber I 2828 Jon 29 19:27:44
2
Restricted Bondedge
Project Number: 13878833
115 i Client:SRAM
Config:EUT + Support Equipment
; Mode: ELE 2468
185 N e Tested by 45256 JB
g5l.... LSSV TSRO SO
85 .............
3 =
@
o
65 f :
- / E-\ rage Limit CdBuY/m
5 '3
bbb Rt bbb sl b i
| S SR i g .............................................................................................................
35
2.46 18 3MH=z/ 2.563
Frequency (GHz)
Rengs (GHz) REU/BU — Rel/Attn  Dat/Avg Mode Goeep Fie  SSupsiMode  Position Rarge (6Hz) FEA/UBH Ref/Altn  Det/Rvg Hode Susep Pls  FoepsfMode  Position
High CH BE - U.TST 38915 2B Dac 2815 Rev 9.5 24 Sep 2819
Trace Markers
Marker Frequency Meter Det AF Amp/Cbl/Fltr/Pad DC Corrected Average Margin Peak PK Azimuth Height Polarity
(GHz) Reading T862 (dB) Corr Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuv) (dB/m) (dB) (dBuVv/m) (dBuVv/m) (dBuv/m) (dB)
1 * 2.48351 41.6 Pk 32.4 -20 0 54 - 74 -20 216 200 \
2 * 2.48355 43.01 Pk 32.4 -20 0 55.41 - - 74 -18.59 216 200 \
3 *2.48351 31.51 RMS 32.4 -20 0 43.91 54 -10.09 - - 216 200 \
4 * 2.48353 32.09 RMS 32.4 -20 0 44.49 54 -9.51 - - 216 200 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

I,‘EUL Frement - Chamber I 2828 Jon 28 18:13:28
Radiated Emiszszions 3-Meters
Project MNumber: 13875833
185 Client:5RAM
Config:EUT + Support Equipment
Made -BLE 24B2
e Tested by:d5256 JB
B85
Feak Limit (dBull/m)
75
c
3
S 1S SN FS——
@
g
= Avg Limit CdBuls/md
55 ..........
4
T e - 3 ; LM
L oo OSSOSO SOOI SUNOSSSS R S ' T S
25 .............

1 1 18
Frequency (GHz)
Fange (6Hz) REAEN Ref /Attn  Dot/Avg fods Sonp Pis  HSups/thds  FPosikion Farge (6} TR Ref/fitn Det/hvg fodk Suoep Fls  Fupa/fode  Position
14153 INC-6df)/38k  TBT/1B PERK/Pir Avg(RMS)  |BhsecChuto) 9081 MAXH B-fdeg H | 3318 IMC-Bo/ 3Bk 8072 PERK/Par Rug(RS) | deec(iute) 186 MAM 8-35Rdegn H
FCC Port!SC 2.4GHz RSE.TST 30915 15 Jun 2818 Rev 9.5 24 Sep 2819
’ WI:LJL Fremont — Chamber I 2828 Jon 29 18:13:28
Radiated Emissions 3-Meters
15 Project MNumber: 13879833
Trmmmmmmmmm——————mwnm™,,yyyy,,,m—,—,—,—,—y Client:SRAM
Config:EUT + Support Equipment
Mode:BLE 24B2
S Tested by:45256 J8
B5)
FPeak Limit (dBull/m)
75
‘e
3
3 e
@
3 “
- Avg Limit dBul/m)
OSSOSO SUOOOOUUSUUOE SUUUUOURUU [SUUUUOOOUUSRSRSSOOO SOSSOOOOOOOPOOSOOOOUSNSUINS SOOUSUUUNUNOUUOE[SSUUUOUUOPU SOSSIIOOUUUUO: FOUOOSSSSSI JOUOOOOOOTt (OSSN HO00SOOSUN OO OOOOOOOOO PSSRSO
A5} : g ...........
o H :
4 5 H i
o
o L i e
25k
1 1 18
Frequency (GHz)
Fange (6Hz) RN Ref /Attn Dot/hvg fods Seonp Pia  Houpo/thds  Posikion Farge (6Hz) TR Ref/fitn Det/hvg fods Sunep Fls  Fupa/fode  Position
FCC Port!SC 2.4GHz RSE.TST 30915 15 Jun 2818 Rev 9.5 24 Sep 2819

VERTICAL
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REPORT NO: 13079833-E18V3 DATE: 10/1/2020
FCC ID: C90-RSBB2 ISED: 10161A-RSBB2

RADIATED EMISSIONS

Marker Frequency Meter Det AF Amp/Cbl/Fltr/Pad DC Corrected Avg Margin Peak PK Azimuth Height Polarity
(GHz) Reading T862 (dB) Corr Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuV) (dB/m) @B) | (dBuv/im) | (dBuvim) (dBuV/m) (dB)
1 1.93622 30.97 Pk 30.7 -20.6 0 41.07 - - - - 0-360 102 H
2 1.96311 31.91 Pk 31.1 -20.8 0 42.21 - - - - 0-360 102 \
3 *4.80334 40.2 PK2 34.2 -25.8 0 48.6 - - 74 -25.4 257 140 H
*4.80373 32.81 MAvV1 34.2 -25.8 0 41.21 54 -12.79 - - 257 140 H
4 9.60954 31.65 Pk 36.7 -20.5 0 47.85 - - - 0-360 199 H
5 * 4.80367 37.79 PK2 34.2 -25.8 0 46.19 - - 74 -27.81 218 171 \4
* 4.80385 29.32 MAvV1 34.2 -25.8 0 37.72 54 -16.28 - 218 171 \4
6 9.60704 27.09 Pk 36.7 -20.6 0 43.19 - 0-360 199 \4

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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MID CHANNEL RESULTS

I'\EUL Frement - Chamber I 2828 Jon 28 208:38:48
Radiated Emizsions 3-Meters
Project MNumber: 13875833
185 Client:5RAM
Config:EUT + Support Equipment
Made ‘BLE 244d
o I R Tested by:d5256 JB
B85
Feak Limi dBul/m)
75
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3
e T R R
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~ Avg Limit CdBul/m2
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REPORT NO: 13079833-E18V3 DATE: 10/1/2020
FCC ID: C90-RSBB2 ISED: 10161A-RSBB2

RADIATED EMISSIONS

Marker Frequency Meter Det AF Amp/Cbl/Fltr/Pad DC Corrected Avg Margin Peak PK Azimuth Height Polarity
(GHz) Reading T862 (dB) Corr Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuV) (dB/m) @B) | (dBuv/im) | (dBuvim) (dBuV/m) (dB)
1 *4.8798 40.45 PK2 34.1 -26.4 0 48.15 - - 74 -25.85 260 123 H
* 4.87966 32.88 MAvVL 34.1 -26.4 0 40.58 54 -13.42 - - 260 123 H
2 *7.31913 34.54 PK2 35.5 -24.1 0 45.94 - - 74 -28.06 220 104 H
*7.31913 26.2 MAvV1 35.5 -24.1 0 37.6 54 -16.4 - - 220 104 H
3 *12.19886 33.17 PK2 39 -19.3 0 52.87 - - 74 -21.13 98 144 H
*12.19852 24.37 MAvV1 39 -19.3 0 44.07 54 -9.93 - - 98 144 H
4 *4.87936 38.61 PK2 34.1 -26.3 0 46.41 - - 74 -27.59 222 217 \4
* 4.87963 31.46 MAvV1 34.1 -26.4 0 39.16 54 -14.84 - - 222 217 \4
5 *7.31887 37.69 PK2 35.5 -24.1 0 49.09 - - 74 -24.91 100 167 \4
*7.31912 30.16 MAvVL 35.5 -24.1 0 41.56 54 -12.44 - - 100 167 \4
6 *12.20166 31.61 PK2 39 -19.3 0 51.31 - - 74 -22.69 91 157 \4
*12.2014 21.41 MAvVL 39 -19.3 0 41.11 54 -12.89 - - 91 157 \4

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT

NO: 13079833-E18V3

FCC ID: C90-RSBB2

DATE: 10/1/2020
ISED: 10161A-RSBB2

HIGH CHANNEL RESULTS
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REPORT NO: 13079833-E18V3 DATE: 10/1/2020
FCC ID: C90-RSBB2 ISED: 10161A-RSBB2

RADIATED EMISSIONS

Marker Frequency Meter Det AF Amp/Cbl/Fltr/Pad DC Corrected Avg Margin Peak PK Azimuth Height Polarity
(GHz) Reading T862 (dB) Corr Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuV) (dB/m) @B) | (dBuv/im) | (dBuvim) (dBuV/m) (dB)
1 *4.96064 40.25 PK2 34.2 -26.8 0 47.65 - - 74 -26.35 243 176 H
*4.95987 33.32 MAvVL 34.2 -26.7 0 40.82 54 -13.18 - - 243 176 H
2 *7.43912 34.53 PK2 35.6 -22.9 0 47.23 - - 74 -26.77 301 108 H
*7.44077 24.15 MAvV1 35.6 -23 0 36.75 54 -17.25 - 301 108 H
3 9.91872 34.62 Pk 37 -20.4 0 51.22 - - - 0-360 102 H
4 * 4.95942 38.11 PK2 34.2 -26.8 0 45.51 - - 74 -28.49 220 143 \4
* 4.95966 30.03 MAvV1 34.2 -26.7 0 37.53 54 -16.47 - - 220 143 \4
5 * 7.44099 35.53 PK2 35.6 -23 0 48.13 - - 74 -25.87 249 118 \4
* 7.43909 27.79 MAvV1 35.6 -22.9 0 40.49 54 -13.51 - 249 118 \4
6 9.91872 34.28 Pk 37 -20.4 0 50.88 - 0-360 199 \4

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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DATE: 10/1/2020
ISED: 10161A-RSBB2

REPORT NO: 13079833-E18V3
FCC ID: C90-RSBB2

9.3. WORST CASE BELOW 30MHz

SPURIOUS EMISSIONS BELOW 30 MHz (WORST-CASE CONFIGURATION)

. )/ll Fremont - Chamber I 2828 Jan 38 23:38:51
RF Emiz=ions
Project Number: 13879833
e Cliant:SRAN
Config:EUT + Suppert Equipment
Mode:BLE Worst Case
96 Tested by:45256 JB
70 Pegk Limit (dBulYm)
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Freguency C(MHz)
Fonge (HHz) Ptz ¥Swps/Mocke  Fosition Ronge (Mz) REW/UBY Ref/fttn  Det/ivg Hode Susep Ptz $5ups/Moda  FPosition
|:.689-,15 o) 16k N B J60degs
2:.15=. 27k MeH = T s 18k(-3d6)/ 30k 87/8 PEAK/Pur ivg(RHS)  fAuto 16k HAxH 8-36Bdags
A5-1 16k HRXH s| 8:1.785-28 18wi-3d8)/ 38k 87/8 PEAKPur RugliMS)  Aute 2k HRXH B-J6Bdegs
FCC 15.289 Below 3BMHz.TST nf4337 21 Jun 2819 Rev 9.5 24 Sep 2019

ANTENNA- TWO ORIENTATIONS FACE ON/FACE OFF

Below 30MHz Data

Marker | Frequency Meter Det Loop Cables w/ Dist Corrected Peak Margin Avg Limit Margin | Azimuth
(MHz) Reading Antenna PRE0180175 Corr Reading Limit (dB) (dBuV/m) (dB) (Degs)
(dBuV) (ACF) (dB) 300m (dBuVolts) (dBuV/m)
1 .01216 16.8 Pk 59.9 -32.4 -80 -35.7 65.89 -101.59 45.89 -81.59 0-360
2 .01616 13.25 Pk 59.3 -32.4 -80 -39.85 63.42 -103.27 43.42 -83.27 0-360
3 .02415 1.44 Pk 58.3 -32.3 -80 -52.56 59.93 -112.49 39.93 -92.49 0-360
4 .03647 12 Pk 57.2 -32.2 -80 -54.88 56.35 -111.23 36.35 -91.23 0-360
6 .01196 16.99 Pk 59.9 -32.4 -80 -35.51 66.03 -101.54 46.03 -81.54 0-360
7 .01612 9.86 Pk 59.3 -32.4 -80 -43.24 63.44 -106.68 43.44 -86.68 0-360
8 .02435 2.97 Pk 58.3 -32.3 -80 -51.03 59.86 -110.89 39.86 -90.89 0-360
9 .03672 .39 Pk 57.2 -32.2 -80 -54.61 56.29 -110.9 36.29 -90.9 0-360
Pk - Peak detector
Marker Frequency Meter Det Loop Antenna Cables w/ Dist Corr 30m Corrected QP Limit Margin Azimuth
(MHz) Reading (ACF) PRE0180175 (dB) (dB) 40Log Reading (dBuv/m) (dB) (Degs)
(dBuV) (dBuVolts)
5 .80835 14.71 Pk 56.1 -31.8 -40 -.99 29.46 -30.45 0-360
10 .81133 15 Pk 56.1 -31.8 -40 -7 29.43 -30.13 0-360
11 17.21226 18.12 Pk 34.2 -31.4 -40 -19.08 29.5 -48.58 0-360
12 17.2657 17.79 Pk 34.2 -31.4 -40 -19.41 29.5 -48.91 0-360

Pk - Peak detector

Note: The Limits in CRF 47, Part 15, Subpart C, Paragraph 15.209(a), are identical to those in RSS-Gen
section 8.9, Table 6, since the measurements are performed in terms of magnetic field strength and
converted to electric field strength levels ( as reported in the table) using the free space impedance of 377
Ohms. For example, the measurement at frequency X kHz resulted in a level of Y dBuV/m, which is
equivalent to Y -51.5 = Z dBuA/m, which has the same margin, W dB, to the corresponding RSS-Gen
Table 6 limit as it has to 15.209(a) limit.
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REPORT NO: 13079833-E18V3 DATE: 10/1/2020
FCC ID: C90-RSBB2 ISED: 10161A-RSBB2

9.4. WORST CASE BELOW 1 GHz

SPURIOUS EMISSIONS 30 TO 1000 MHz (WORST-CASE CONFIGURATION)
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REPORT NO: 13079833-E18V3 DATE: 10/1/2020
FCC ID: C90-RSBB2 ISED: 10161A-RSBB2

Below 1GHz Data

Marker Frequency Meter Det AF PRE0184052 Amp Cbl DC Corr Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading (dB/m) (dB) (dB) Reading (dBuVv/m) (dB) (Degs) (cm)
(dBuV) (dBuV/m)

1 63.9663 39.45 Pk 13.6 -31 0 22.05 40 -17.95 0-360 399 H
2 63.9663 36.78 Pk 13.6 -31 0 19.38 40 -20.62 0-360 100 V
3 101.8861 40.95 Pk 16.5 -30.7 0 26.75 43.52 -16.77 0-360 100 \%
4 *248.0194 45.28 Pk 17.4 -30.1 0 32.58 46.02 -13.44 78 131 H

*248.0194 43.16 Qp 17.4 -30.1 0 30.46 46.02 -15.56 78 131 H
5 431.9301 36.61 Pk 22.4 -29.6 0 29.41 46.02 -16.61 0-360 199 H
6 431.9301 33.87 Pk 22.4 -29.6 0 26.67 46.02 -19.35 0-360 98 V

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
Qp - Quasi-Peak detector
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REPORT NO: 13079833-E18V3
FCC ID: C90-RSBB2

DATE: 10/1/2020
ISED: 10161A-RSBB2

9.5.

WORST CASE 18-26 GHz

SPURIOUS EMISSIONS 18-26 GHz (WORST-CASE CONFIGURATION)
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Rev 9.5 21 Oct 2619

VERTICAL
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REPORT NO: 13079833-E18V3 DATE: 10/1/2020
FCC ID: C90-RSBB2 ISED: 10161A-RSBB2

18 - 26GHz DATA

Marker Frequency Meter Det T447 AF Amp/Cbl Dist Corr Corrected Avg Limit Margin Peak Limit PK Margin
(GHz) Reading (dB/m) (dB) (dB) Reading (dBuVv/m) (dB) (dBuVv/m) (dB)
(dBuv) (dBuVolts)
1 19.30428 68.06 Pk 32.7 -57.1 -9.5 34.16 54 -19.84 74 -39.84
2 20.95705 67.63 Pk 33.3 -57.1 -9.5 34.33 54 -19.67 74 -39.67
3 22.62116 67.55 Pk 33.6 -57.7 -9.5 33.95 54 -20.05 74 -40.05
4 19.836 67.51 Pk 32.8 -57.1 -9.5 33.71 54 -20.29 74 -40.29
5 21.85616 67.5 Pk 333 -57.6 -9.5 33.7 54 -20.3 74 -40.3
6 23.75733 67.06 Pk 34.2 -56.9 -9.5 34.86 54 -19.14 74 -39.14

Pk - Peak detector
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