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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 30, 2020 — February 15, 2020
APPLICABLE STANDARDS
STANDARD TEST RESULTS
LP0002: 2018 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 NCC LP0002: 2018,
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 vO1r01, 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

: Chamber A ] Chamber D |X| Chamber |
: Chamber B : Chamber E |X| Chamber J
j Chamber C [ Chamber F j Chamber K
: Chamber G [ Chamber L
[ Chamber H l:l 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

41. 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%.
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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
(MHz) Power Power Power Power
(dBm) (mW) (dBm) (mW)
2405 - 2475 AIREA 3.81 2.40 3.71 2.35

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes a Pulse Electronics W3008C 2.45 GHz 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 18 GHz 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 250kbps.

For receiver mode, worst case was investigated and all final radiated testing was performed in
mid channel.

Conducted test data is leveraged from test report 13079833-E5 NCC Report AIREA (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 PCBAs 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
1/0 CABLES (CONDUCTED EMISSIONS)
/0 CABLE LIST
# of Cable
C:gle Port Identical Co_rln_ne:tor (.:I.abI: Length Remarks
. Ports B o (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 | Antenna 1 SMA Unshielded 05 EUT to Analyzer
/0 CABLES (RADIATED EMISSIONS)
/0 CABLE LIST
# of Cable
C;(t;le Port Identical Co_l;l_neztor (_Zrabl: Length Remarks
: Ports yp yp (m)
1 AC 1 AC Unshielded 15 AC Main to DC
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

3

E U T DC Power Supply

AC MAINS
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SETUP DIAGRAM FOR RADIATED TESTS

Femote

Radiated

EUT . Spectrum Analyzer

2

AC MAIN
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6. MEASUREMENT METHOD

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

6 dB BW: ANSI C63.10 Section -11.8.1 RBW = 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. SUMMARY TABLE

LP0002 Clause Requirement Result Comment
See Comment Duty Cycle Reporting purpose Per ANSI C63.10, Section 11.6; Note
only (1)

3.10.1.6 (2A) 6dB BW Compliant Note (1), Note (2)

3.10.1.2 (1C) Output Power Compliant Note (1), Note (2)

See Comment Average Power Er(:’lsomng purpose Note (1), Note (2)

3.10.1.6 (2B) PSD Compliant Note (1), Note (2)

3.10.1.5 EO’?d“.Cted Spurious | &0 liant Note (1), Note (2)
missions

2.7,2.8,2.11 Radiated Emissions Compliant None

2.3 éC _Me_uns Conducted Compliant Note (1), Note (2)
missions
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8. 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 - 1MHz 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 (Key§|ght) E4446A T146 01/28/2020
44GHz Technologies
Power Meter, P-series single channel | ~dilent (Keysight) N1911A T1269 01/21/2021
Technologies
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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9. ANTENNA PORT TEST RESULTS

ON TIME AND DUTY CYCLE

LIMITS

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

ON TIME AND DUTY CYCLE RESULTS

Mode ON Time | Period | Duty Cycle Duty Duty Cycle 1/B
B X Cycle Correction Factor | Minimum VBW
(msec) | (msec) (linear) (%) (dB) (kHz)
2.4GHz Band
AIREA 100 100 1.000 100 0.00 0.010
DUTY CYCLE PLOTS
. Agilent 15:19:52 Jan 31, 2620 L Measure
AP2020.1.8,1608025,Conductad A a Mkr3 160 mg
Ref 28 dBm #Atten 30 B -0.006 dB Meas Off
#Peak | |
log |
1@ 2R 2
4B/ Channel Power
Occupied BH
¥Pfive ‘ ACP
Center 2.440 800 GHz Span @ Hz . .
Res BH 8 Mz WEBH SO Mz Swoop 100 ms (1001 prsy || UM cs;;:gﬁ
Markar Trace Type # Axiz Amplitude
1R 1 Tine Bz -5.23 dBm
1a 1 Time 168 ms -B8.81 dB Power Stat
3R 12 Tima Bz -5.23 dBnm
3 (1 Time 168 mg -8.81 dB | CCDF
More
1of 2
DUTY CYCLE AIREA
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9.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel Frequency | 99% Bandwidth
(MHz) (MHz)
Low 11 2405 2.2253
Middle 18 2440 2.2381
High 25 2475 2.2418
% Agilent 15:15:21 Jan 31, 2020 L Measure 3 Agilent 15:26:44  Jan 31, 2028 L Measure
| ] |
Ch Freq 2.485 GHz Trig Free Meas Off| Ch Freq 2.44 GHz Trig Free Meas Off|
Occunied Bandwidth Averages: 20 | Occupied Bandwidth Averages: 28 |
| Channel Power Channel Power|
AP2020.1.8,1608025,Conducted A AP2820.1.8,1605025,Conducted A
Ref 28 dBm #Atten 30 dB Ref 28 dBm #Atten 30 dB
et I — Occupied BH #Sarp — Occupied BH
Log I I } Log | |
10 - Ll — 16 = Lt ! —
dB/ 0 T 3 dB/ 0 U
Offst |0 T RCPl | offer | TP T ACP
185 L / 18.5 |
4B I ! & I J |
} } } } fi[ Mt carrier | ] | } ] ] Multi Carrier
Center 2.485 080 GHz Span 5 MHz Power Center 2,440 900 GHz Span 5 MHz Power|
#Res BH 36 kHz #BH 118 kHz #Sween 100 ms (1001 prs) P S #Res BH 36 kHz #UBH 116 kHz #Sweep 100 ms (1001 pts) P S
ower Stat| ower Stat|
Occupied Bandwidth Occ BH % Pur  99.00 7 CCDF Occupied Bandwidth Occ BH Z Pur  99.00 % CCDF]
2.2253 MHz x dB -26.60 dB 22381 MHz x dB -26.00 dB
Transmit Freq Error  14.815 kHz IHO{g Transmit Freq Error  11.622 kHz 1M°fr§
% B Bandwidth 3.514 MHz* E % dB Bandwidth 3.694 MHzx E
| |
LOW CHANNEL MID CHANNEL
3 Agilent 15:27:89 Jan 31, 2020 L Measure
| ]
Ch Freq 2.475 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 20 I
| Channel Power|
AP2620.1.8,1688075,Conducted A
Ref 20 dBm #Atten 30 dB
#3amp T I T Occupied BH
Log | | |
10 il et
dB/ N MRINL
offst |y il ] BT ACP
18.5 I Jul 1 T
4B | 1 [
t ] } ] ] fl| Mt carrier
Center 2475 080 GHz Span 5 MHz Power
#Res BH 36 kHz #WBH 116 kHz #Sween 100 ms (1001 pts) p S
ower Stat|
Occupied Bandwidth Occ BH % Pur  99.80 CCDF
22418 MHz x dB -26.89 dB
Transmit Freq Error  14.285 kHz 1”°{§
% dB Bandwidth 3.554 MHzx E
|
HIGH CHANNEL
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LIMITS

6 dB BANDWIDTH

NCC LP0002 3.10.1.6(2)(A)

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

RESULTS
Channel Frequency | 6 dB Bandwidth | Minimum Limit
(MHz) (MHz) (MHz)
Low 11 2405 1.422 0.5
Middle 18 2440 1.380 0.5
High 25 2475 1.557 0.5
3 Agilent 15:14:11 Jan 31, 2028 L Measure 3 Agilent 15:26:14  Jan 31, 2620 L Measure
AP2020.1.8,1608025,Conducted A a Merl 1.422 MHZ] AP2620.1.8,16080825,Conducted A a Mkrl 1.388 MHz
Ref 30 dBm #Atten 40 dB -0.598 dB Meas Off| Ref 38 dBm #Atten 40 dB -0.064 dB Meas Off
#Peak ] #Peak
Lag | Log
ég/ Channel Power ég/ Channel Power
Offst Offst
185 18.5
dB iR 7 EYy Occupied BH dB o > Occupied BH
Dl N uf}
En n
m 1
WFhiv ACP WP ACP
28 28
ML 52 Multi Carrier| ML 52 Multi Carrier
53 F Power 53 F Power
AR AA
£ £fx
Power Stat Power Stat
£>50k 50k
o CODF| | |sen CCDF
Center 2.465 008 GHz Snan 3 MHz 1";’{‘; Center 2.440 008 GHz Span 3 MHz 1”‘0’{3
#Res BH 180 kHz #UBH 300 kHz Sweep 1 ms (1891 pts) #Res BH 108 kHz #YBH 308 kHz Sweep 1 ms (1801 pts)
|

LOW CHANNEL MID CHANNEL
3% Agilent 15:26:21 Jan 31, 2020 L Measure
AP2020.1.8,1603025,Conducted A a Merl 1.557 MHZ]

3;2;:@ dBm #Arten 49 dB -1.051 dB Meas OFf
Log |
ég/ Channel Power
Offst
18.5
dB e F Occupied BH
.
Wiivg — ACP
)
Ml 82 Multi Carrier
S3 F Power
E:(\‘)F:]R
gﬁ@k Powerc%t[z]ag
Center 2.475 000 GHz Span 3 1z 1”‘0’{3
#Res BH 1006 kHz #UBH 308 kHz Sweep 1 ms (1001 pts)

|

HIGH CHANNEL
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9.4.

LIMITS

OUTPUT POWER

NCC LP0002 3.10.1.2(1)(C)

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: 20792 KN

Date: 1/30/2020
Channel Frequency Peak Power Limit Margin

Reading
(MHZz) (dBm) (dBm) (dB)
Low 11 2402 3.81 30 -26.19
Middle 18 2440 3.80 30 -26.20
High 25 2475 3.64 30 -26.36
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9.5.

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

AVERAGE POWER

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: 20792 KN
Date: 1/30/2020
Channel Frequency AV power
(MHz) (dBm)
Low 11 2402 3.69
Middle 18 2440 3.71
High 25 2475 3.54
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9.6. POWER SPECTRAL DENSITY

LIMITS

NCC LP0002 3.10.1.6(2)(B)

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

RESULTS
Channel | Frequency PSD Limit Margin
(MHz) | (dBmV3kHz)| (dBm/3kHz) (dB)
Low 11 2405 -8.863 8 -16.86
Middle 18 2440 -9.220 8 -17.22
High 25 2475 -9.412 8 -17.41
% Agilent 15:16:19 Jan 31, 2020 L Measure 3% Agilent 15:21:47  Jan 31, 2020 L Measure
AP2020.1.8,1688075,Conducted A Mkrl 2.484 958 GHz AP2620.1.8,1608025,Conducted A Mkrl 2.440 450 GHz)
Ref 38 dBm #Atten 40 dB -8.863 dBm Meas Off| Ref 38 dBm #ftten 48 dB -9.228 dBm Meas Off
#Peak | #Peak
Lag | Log
18 18
4B/ Channel Power ey Channel Power
Offst Offst
1.5 18.5
dB . Occupied BW dB . Occupied BW
ul} ¢ o} )
. 2-@
m 1
WPhivs ACP PR ACP
106 R 198
ML 52 Multi Carrier| ML 52 Multi Carrier
83 FSH . Power| 83 F Power,
AR AA
g?@k Power Stat f;;gk Power Stat
S ceoF| | [5m CCDF|
Center 2.405 000 GHz Span 3 Mz Jorel | |center 2.20 a0w o1z Span 3 WAz hore
#Res BH 3 kHz #UBH 9.1 kHz  Sweep 318.3 ms (1001 pts) #Res BH 3 kHz #BH 9.1 kHz  Sweep 318.3 ms (1801 pts)
| |
LOW CHANNEL MID CHANNEL
3% Agilent 15:27:53 Jan 31, 2020 L Measure
AP20820.1.8,1683075,Conducted A Mkrl 2.474 946 GHz
Ref 38 dBm #Atten 48 dB -9.412 dBm Meas Off
#Peak
Loy |
18
ey Channel Power
Offst
18.5
dB s Occupied BW
ol &
s
m
Wi ACP
108
ML 52 Multi Carrier|
33 F Power
AR
f;;)@k Power Stat
Son CCDF|
Centsr 2.475 08 GHz Sman 3 Mz hore
#Res BH 3 kHz #UBH 9.1 kHz  Sweep 318.3 ms (1801 pts)
|

HIGH CHANNEL
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9.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

NCC LP0002 3.10.1 §5.1

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

RESULTS
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o Agilent 15:32:59 Jan 31, 2020 L Span
AP2620.1.5,1688025 Conducted A Wkrl 2.494 80 GHz e o
Ref 30 dBm Atten 40 dB 1.67 dBm » S?ﬁ?{n 25 Agilent 15:34:13  Jan 31, 2020 L Measure
#Peak . 2 AP2620.1.8,1608025,Conducted A Mkrd 25.020 GHz
Log Ref 38 dBm #Atten 48 dB -29.708 dBm Meas Off
10 S z #Peak [
ey & pan Zoom Log i
%fgt ég/ 3 Channel Power|
dB Full Span| Offst
ol 3z 165
C—jéss dB & Occupied BH
il Dl 2
e Zero Span 218.3 bl
dBn ACP
Center 2.486 80 GHz Span 20 MHz #PAvg
#Res BH 180 kHz #YBH 308 kHz  Sweep 1.933 ms (1801 pts) Last Span
Marker  Trace Type W s Anplitude Start 30 MHz Stop 26.000 GHz Multi Carrier
1 [&5] Freq 2.484 88 GHz 1.67 dBm #Res BH 100 kHz #BH 308 kHz Sweep 2.482 5 (8192 pts) p
g Ei; ;m' gggg gg g:z 'gggé jg'" Marker  Trace Type W fuic Fuplitude ower
red - z T " 1 1) Freg 2,485 GHz 1.19 dEn
2 1) F 4,616 GH -41.43 d
3 <5 Freq 7518 oe Z39.31 den Powerc%t[;aFt
4 ay Freq 25.628 Gz -20.78 dBn
More
1 of 2
|
W% Agilent 15:22:22 Jan 31, 2028 L Measure 3 Agilent 15:23:21 Jan 31, 2020 L Measure
AP2020.1.8,1608025,Conducted A Mkrl 2.439 77 GHz| AP2620.1.8,16080825,Conducted A Mkrd 25808 GHz|
Ref 38 dBm #Atten 40 dB 1.47 dBm Meas Off| Ref 38 dBm #Atten 48 dB -29.448 dBm Meas Off
#Peak #Peak ‘
Loy | Lag ‘
10 Channel Power 10 3 Channel Power
dB/ dB/
OFfst . Offst
185 o, 18.5
dB Occupied BH dB & Occupied BH
ol ol I 2
-18.5 -185 g
dBm dBm
ACP ACP
#PAvy #PAvg
ML 2 . . Start 30 MHz Stop 26.000 GHz . .
53 F Hulti c:;z:; #Res BM 100 kHz WEH 300 Kz Sweep 2.452 5 (8192 pra) || U c;'g::g;
Jare Marker  Trace Type W fixis Anplitude
£ 1 <8 Frag 2.448 GHz 8.71 dBn
- Power Stat| 2 1) Frag 4.880 GHz -40.84 dEn Power Stat
250k 3 1y Fre 7.328 GHz -30.16 dEn
Sup CCDF 4 ay Freq 25.808 GHz -20.44 dBn CCDF
Center 2.046 00 GHz Span 16 MHz 1";’{‘; 1”‘0’{3
#Res BH 1008 kHz #UBH 300 kHz Sweep 1 ms (1801 pts)
| |
% Agilent 15:29:80 Jan 31, 2028 L Span 3 Agilent 15:29:57  Jan 31, 2620 L Measure
AP2020.1.8,1608025,Conducted A Mkrl 2.474 78 GHz| AP2620.1.8,16080825,Conducted A Mkrd 24.783 GHz|
Ref 30 dBm #Atten 40 B 2.62 dBm Span Ref 38 dBm #itten 40 dB -29.862 dBm Meas Off
#Peak 28 Mz #Peak ‘
Lag Log ‘
ég/ B Span Zoom ég/ : Channel Power
Offst Offst
185 18.5
dB Full Span dB 3 Occupied BH
ol H 1] FA
-15.6 ~18.0 [ommmarping ™
dBm dBm
Z $ ACP
#PAvy ro span #PAvg
Center 2.483 50 GHz Span 28 MHz Start 30 MHz Stop 26.000 GHz Multi Carrier
#Res BH 108 kHz #UBH 360 kHz  Sweep 1.933 ms (1061 pts) Last Span #Res BH 166 kHz #UBH 300 kHz Sweep 2.482 s (8192 pts) Power
Marker  Trace Type X fxis Fnplitude Marker  Trace Type W fixis fnplitude
1 ¢ Freg 2.474 78 GHz 2.82 dBm 1 wy Frag 2.475 GHz 8.39 dBn
2 1) F 2.485 84 GH -39.69 dB) 2 (1) F 4,958 GH -41.17 dE
3 e Freq 5483 50 oHa 22,80 dom 3 <5 Freq 7,435 oie ~30.86 don Powerc%t[;aFt
4 ay Freq 24,783 GHz -20.86 dBn
More
1 of 2
|
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10. RADIATED TEST RESULTS

10.1.

LIMITS

LIMITS AND PROCEDURE

NCC LP0002 §2.7 and §2.8

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uV/m) at 3 m (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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BANDEDGE (LOW CHANNEL 11)

10.2.

TRANSMITTER ABOVE 1 GHz

HORIZONTAL RESULT

~UL Fremont — Chomber K

2828 Jan 31 17:44:58

=
Restricted Bandedge
s Project Number: 13879833
Client:SRAM
Config:EUT + Support Equipment
Mode :AERIA 2485
=
1B Tested by:45256 JB
QC
85 \
e ) .
~ Peak Lim|t (dBuU/m2 // \\
> 7|:
J |
: / | \\
o
S |
65 |
/
A . R /
5l Average Einit (dBulim) /
i L | Ll | " b i i Wbl M umw/ \‘M
oo dihosnbodibd dl 14 o g ol el L y oLy e b et ik G G L T dal it T RSP L " & " \
- e 4 - il , s . \
45
a “«-//
SR NP g NN
e v g
2.31 18.5MHz/ 2.415
Frequency (GHz)
Range (GHz) RBW/VBU Ref/Bttn  Det/fvg Made Sweep Pts  #Swps/Mode  Position Range (G6Hz) RBU/UBY Ref/ftin  Det/fvg Mode Swesp Pis  ESups/Mode
1:2.31-2.415 M(-BdB)/3M 187/18 PEAK/Pur Avg(RMS)  OGmsec(Auto) 9881 MAXH 343 dags 284 ¢ 2:2.31-2.415 1M(-6dB) /M 187/18 AUER/Pur Avg(RMS)  Smsec(futo) 9881 18BTAVE 3
Low CH BE - H.TST 38915 28 Dec 2815 Rev 9.5 24 Sep 2019
Warker Froquency eter 3 AF EWCHZ94 @8I AmpICHTFPad (@8] Comected Average Tt Wargn Feak Limt @BaVim) PR Wargin At Terght Fotarty
(GHz) Reading Reading (d@B) (d@B) (Degs) (em)
@Buv) @Buvim)
7 *2.38999 411 Pk 319 247 4831 74 2560 343 204 H
2 *2.38977 43.69 Pk 319 247 50.89 - - 74 2311 343 204 H
3 *2.38999 30.69 RVS 319 247 37.89 54 16,11 » » 343 204 H
7 *2.34001 3231 RVS 317 247 3931 54 1469 343 204 H

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

Pk - Peak detector

RMS - RMS detection
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VERTICAL RESULT

1ZKUL Fremont - Chomber K 2820 Jan 31 18:81:39
Restricted Bandedge
s Project Number: 13879833
Client:SRAM
Config:EUT + Support Equipment
- Mode :AERIA 2485
18 Tested by:45256 JB
95
85
e s
~ Peak Lim|t (dBuU/m2
2 7|:
5
)
T
65
sgl. Averoge Limit (dBuUim)
@ |
! &
45 ;
a 3
A @
35
2. 31 18.5MHz/ 2.415
Frequency (GHz)
Range (GHz) RE/ VR Ref/Attn  Det/fvg Made Sueep Pt #Gwpafiiode FPosition Range (6Hz) RE/UB Ref/Attn  Det/fvg Hode Suzep Pie  foupe/fodz  Pasition
Low CH BE - U.TST 38915 28 Dec 2815 Rev 9.5 24 Sep 2819
Marker Frequency Meter Det AF EMC4294 (dB/m) Amp/Cbl/Fitr/Pad (dB) Corrected Average Limit Margin Peak Limit (dBuV/m) PK Margin Azimuth Height Polarity
Reading Reading (dB) (dB) (Degs) (cm)
(dBuV) (dBuV/m)
1 * 238999 42.03 Pk 319 247 49.23 74 2477 276 273 v
2 * 237244 14.46 Pk 319 246 51.76 - - 74 2224 276 273 v
3 *2.38999 32 RMS 31.9 247 39.2 54 148 -~ - 276 273 v
Z *2.34095 33.66 RMS 31.7 247 20.66 54 1334 276 273 v

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

Page 28 of 48

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-E22V2 DATE: 10/1/2020
FCC ID: C90O-RSBB2 ISED: 10161A-RSBB2

BANDEDGE (HIGH CHANNEL 25)
HORIZONTAL RESULT

| ZRUL Fremont - Chaomber K 2020 Jan 31 18:21:17
Restricted Bandedge
s Project Number: 13879833
Client:SRAM
Config:EUT + Support Equipment
- Mode :AERIA 2475
18 Tested by:45256 JB
gﬁ
85
S A Peak Limit (dBul/m)
3 75 \ ed imit ul )
@
K \
. R
// \\\ Averoge Limit (dBulU/m)
55 /
‘f
el | Wu\mm bbb “WMMMMWMMWJ“ '“'WMW VT WO WNPY SRS TRTON
45 / \
\ 34
" " , Q " ” o
b ¥ 0 oy u u it i
35
2.46 18. 3MH=z/ 2.563
Frequency (GHz)
Ronge (GHz) REW/ VB Ref/fittn  Det/Avg Mode Sueep Pts #ows/ode  FPosition Range (M) RELI/UBlI Ref/Attn  Det/Avg Hode Suzep Pls  foupe/fode  Pasition
1:2.46-2.563 HC-6E)/M  107/18  PERK/Par Avg(RMS) Gmeec(Auto) 9081 MAKH 128 dege 354 of 2:2.46-2.563 MBI/ 1B7/10 MER/Pur fug(RIS) Gnsec(huto) 9031 1BOTAUS 128 degs H
High CH BE- H.TST 38915 28 Dec 2815 Rev 9.5 24 Sep 2819
Marker Frequency Meter Det /AF EMC4294 (dB/m) Amp/Cbl/Fltr/Pad (dB) Corrected Average Limit Margin Peak Limit (dBuV/m) PK Margin Azimuth Height Polarity
(GHz) Reading Reading (dBuVim) (dB) (dB) (Degs) (em)
(dBuv) (dBuVim)
1 *2.48351 39.6 PK 325 246 475 - - 74 265 128 354 H
2 252902 43.71 Pk 324 245 51.61 - - 74 22.39 128 354 H
3 *2.48351 30.41 RMS 325 246 38.31 54 ~15.69 - - 128 354 H
2 *2.48466 31.58 RMS 325 246 39.48 54 1452 - 128 354 H

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

| ZKUL Fremont - Chomber K 2020 Jan 31 18:36:14
Restricted Bandedge
s Project Number: 13879833
Client:SRAM
Config:EUT + Support Equipment
Mode :AERIA 2475
185 Tested by:45256 JB
95 P
/
|
|
85 J
e |
~ \ Peak Limit (dBulU/m)
2> 7[: }
2 \
3 |
& \
65
/ \
A Avercge Limit (dBuUU/m)
55 \
\,« 4
WM MR ootk bbb oo VIV FPR Y TR VT T WY NNRATHY
fa} f o fhins d iy ¢
45 %
35
2.46 18. 3MH=z/ 2.563
Frequency (GHz)
Range (GHz) REW/ VR Ref/fttn  Det/fvg Mode Sueep Pis Fowps/fode FPosition Range (GHz) RELI/UBIT Ref/Attn  Det/Avg Node Sucep Pls  oups/lode Pasition
2.46-2.563 M- 3 187718 EAF A MS Insec(futo 5@8 Me 286 degs 116
High CH BE - U.TST 38915 28 Dec 2815 Rev 9.5 24 Sep 2819
Marker Frequency Meter Det /AF EMC4294 (dB/m) AmpI/Cbl/Fltr/Pad (dB) Corrected Average Limit Margin Peak Limit (dBuV/m) PK Margin Azimuth Height Polarity
(GHz) Reading Reading (dBuVim) (dB) (4B) (Degs) (cm)
(dBuv) (dBuVim)
1 *2.48351 40.84 PK 325 246 48.74 - - 74 25.26 286 116 v
2 *2.48367 4349 Pk 32.5 24.6 51.39 - - 74 22,61 286 116 v
3 *2.48351 31.33 RMS 325 246 39.23 54 1477 - - 286 116 v
2 2.48377 32.07 RMS 325 246 39.97 54 ~14.03 - - 286 116 v

* - 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 11 RESULTS

| 1:UL Fremont - Chamber K 2828 Jan 31 16:44:31
Radiated Emissions 3-Meters
15 PF§JEDt Number: 13079833
Client:SRAM
Config EUT + Support Equipment
Mode: AERIA 2485
95 Tested by:45256 JB
85
Peak Limit (dBuU/m)
75
e
~
3 65
@
<
~ Avg Limit (dBuU/m2
55
45 4
1 -
3 | ™
o " il d
35 P i
e
25
1 18 18
Frequency (GHz)
Range (G0 REW/UBU Ref/fitn  Det/fvg Made Suecp Pts Foupa/tode  Position Range (6 REI/UE Ref/Atin  Det/fvg Mode Sucep s Boupo/Mode  Pasition ‘
173 H(-BB)/3Bk 1B7/18  PEAK/Far Avg(RNS)  1BShsectfuto) 9081 MK G-¥degs H | 3:318 H(-6dB)/ 30k 89/2 PEAK/Pur Avg (RIS 1.4sec(Aute) 18 HAG B-Fldegs H
FCC Part15C 2.46Hz RSE.TST 38915 15 Jun 2818 Rev 9.5 24 Sep 2819
| 1I:UL Fremont - Chamber K 2828 Jan 31 16:44:31
Radiated Emissions 3-Meters
195 PF§JEDt Number: 13079833
Client:SRAM
Config EUT + Support Equipment
Mode: AERIA 2485
95 Tested by:45256 JB
85
Peak Limit (dBuU/m)
75
e
~
S 65
@
<
~ Avg Limit (dBuU/m2
55
6
45 Q
2
5 3
350
25
1 18 18
Frequency (GHz)
Range (GHz) RBU/VBY Ref/fttn  Det/fvg Made Sueep Pts  #Swps/Mode Position Range (6Hz) RBU/BW Ref/Atin  Det/Avg Mode Sueep Pts  #Sups/Mode Pasition

FCC Part15C 2.46Hz RSE.TST 38915 15 Jun 2818

Rev 9.5 24 Sep 2819

VERTICAL
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RADIATED EMISSIONS

Radiated Emissions

Warker Frequency Woter Dot “AF ENIC4294 (dBim) “AmpICHUFtrPad (dB) Corrected ‘Avg Limit (@Buvim) Wargin Poak Limit (dBuvim) K Margin Azimuth Height Polarity
(GHz) Reading Reading (dB) (dB) (Degs) (em)
@8uv) (@BuVim)
1 1.97667 33.6 Pk 31.6 -24.8 40.4 - - 74 -33.6 0-360 101 H
2 2.044 33.89 Pk 31.4 -24.8 40.49 - - 74 -33.51 0-360 101 Vv
3 *4.8101 31.81 Pk 34.1 -29.2 36.71 - - 74 -37.29 0-360 101 H
4 9.61787 29.45 Pk 37.1 -22.22 44.35 - - 74 -29.65 0-360 101 H
5 *4.81093 34.64 Pk 34.1 -29.2 39.54 - - 74 -34.46 0-360 199 \
6 9.61787 31.27 Pk 37.1 -22.2 46.17 - - 74 -27.83 0-360 199 \

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

Radiated Emissions

Frequency Meter Det AF EMC4294 AmpICbI/Fitr Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (em)
(dBuv) (dBuV/m)
*4.81082 39.46 PK2 34.1 -29.2 44.36 - - 74 -29.64 40 200 H
*4.80908 30.47 MAv1 34.2 -29.2 35.47 54 -18.53 - - 40 200 H
*4.81095 42.07 PK2 34.1 -29.2 46.97 - - 74 -27.03 270 210 \
*4.80911 34.26 MAv1 34.2 -29.2 39.26 54 -14.74 - - 270 210 Vv

* - 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-E22V2

FCC ID: C90O-RSBB2

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

MID CHANNEL 18 RESULTS

H:UL Fremont — Chamber K

2828 Jan 31 22:59:26

Radiated Emissions 3-Meters
15 Project Number:13879833
Client:SRAM
Config EUT + Support Equipment
Mode: AERIA 2448
95 Tested by:45256 JB
85
Peak Limit (dBuU/m)
75
e
3 5
2 6
©
<
~ Avg Limit (dBuU/m2
55
45 -
Ll ol 1 2
35 : ““M hi WP mwwW%"
T " A !
o
25
1 18 18
Frequency (GHz)
Range (G ROW/UBU Ref/fitn  Det/fvg Made Sueep Pts  Foups/ode  Position Range (6 REU/UEW Ref/Atin  Det/fvg Mode Sucep s Boups/lode  Pasition
153 MC-6B)/3Bk  107/18  PERK/Fur Avg(RN)  18%sectiuto) 9881 HAXH G-¥hdegs H | 3:318 H(-6dB)/ 30k B9/2 PEAK/Pur Avg(RHS) 1 dsec(huto) 18 HAKH B-Fldegs H

FCC Part15C 2.46Hz RSE.TST 38915 15 Jun 2818

Rev 9.5 24 Sep 2619

HORIZONTAL

UL Fremont - Chomber K

2828 Jan 31 22:59:26

115
Radiated Emissions 3-Meters
= Project Number:13879833
e Client SRAM
Config EUT + Support Equipment
Mode: AERIA 2440
95 Tested by:45256 JB
85
Peok Limit (dBuU/m)
75
e
~
> 65
©
<
~ Avg Limit (dBuU/m2
55
5
4 i &
o g 9
35 i
25
1 18 18
Frequency (GHz)
Range (G20 REW/UBU Ref/fitn  Det/fvg Made Sueep Ps  Fowps/ode  FPosition Range (6 REU/UE Ref/Atin  Det/fvg Mode Sucep s Boups/lode  Pasition

FCC Part15C 2.46Hz RSE.TST 38915 15 Jun 2818

Rev 9.5 24 Sep 2619

VERTICAL
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REPORT NO: 13079833-E22V2
FCC ID: C90O-RSBB2

DATE: 10/1/2020

ISED: 10161A-RSBB2

RADIATED EMISSIONS

Warker Froquency eter 3 AF EWCHZ9% (@B AmPICHTFrTPad (@8] Comected g ik @Bavim) Wargn Fear Lt @Bavim) PR Wargin At Terght Fotarty
(GHz) Reading Reading (dB) (d@B) (Degs) (em)
(dBuv) (dBuV/m)
1 *4.88094 33.87 Pk 34.1 -29.5 38.47 74 -35.53 0-360 199 H
2 *7.31858 29.41 Pk 35.6 -25.3 39.71 74 -34.29 0-360 199 H
3 9.77288 24 Pk 37.1 -22.5 38.6 74 -35.4 0-360 199 H
4 *4.87844 35.94 Pk 34.1 -29.5 40.54 74 -33.46 0-360 199 Vv
5 *7.32108 28.33 Pk 35.6 -25.3 38.63 74 -35.37 0-360 199 vV
6 9.76205 26.65 Pk 37.1 -22.6 41.15 74 -32.85 0-360 101 vV
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
Radiated Emissions
Frequency Meter Det AF EMC4294 Amp/Cbl/Fitr/ Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuV) (dBuV/m)
*4.88098 41.15 PK2 34.1 -29.5 45.75 - - 74 -28.25 24 392 H
*4.88099 32.96 MAV1 34.1 -29.5 37.56 54 -16.44 - - 24 392 H
*7.31853 38.06 PK2 35.6 -25.3 48.36 - - 74 -25.64 298 113 H
*7.31873 28.8 MAV1 35.6 -25.3 39.1 54 -14.9 - - 298 113 H
*4.87901 43.09 PK2 34.1 -29.5 47.69 - - 74 -26.31 271 206 v
*4.8791 36.09 MAV1 34.1 -29.5 40.69 54 -13.31 - - 271 206 v
*7.32109 36.76 PK2 35.6 -25.3 47.06 - - 74 -26.94 267 184 v
*7.32143 28.53 MAV1 35.6 -25.3 38.83 54 -15.17 - - 267 184 v

* - 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-E22V2 DATE: 10/1/2020
FCC ID: C90O-RSBB2 ISED: 10161A-RSBB2

HIGH CHANNEL 25 RESULTS

| 1:LJL Fremont — Chomber J 2020 Jon 31 21:48:12
Radioted Emissions 3-Meters
195 PFFJJa:t Number: 13879833
Client:SRAM
Config:EUT + Support Equipment
Mode: AIREA 2475
95 Tested by:45256 JB
85
Peak Limit (dBulU/m)
75
‘e
~
3 65
[is}
o
~ Avg Limit (dBulU/m)
55 =
3
g
45
MWM : .
35 Wb b ‘ - — ‘1‘ i “Q“'W
25
1 18 18
Fregquency (GHz)
Range (6Hz) REU/BU Ref/Atin  Det/fvg flods Sueop Pts  Foups/fode Fasition Fonge (6Hz) REU/EN Ref/Atn  Dot/Av ods Suee Pis  Foups/lode Fosilion
1:1-3 1H(-6d8)/30k  187/18  PERK/Pur Avg(RIS)  Auto 9t HH B-%degs H | 3:3-18 INC-648)/38  89/2 PERK/Pir frg(RHS)  Ruto 16 HAAH B-368degs H
PERIA_2475.DAT 38315 15 Jun 2018 Rev 9.5 19 Oct 2819
| 1:LJL Fremont — Chamber J 2020 Jon 31 21:48:12
Radioted Emissions 3-Meters
s Project Number: 13873833
Client:SRAM
Config:EUT + Support Equipment
Made: AIREA 2475
95 Tested by:45256 JB
8|:
Peak Limit C(dBulU/m)
75
‘e
~
3 65
w
o
~ Avg Limit (dBuU/m)
5|:
[S
o
4:
4 5
o o
35p .
o5
1 18 18
Frequency (GHz)
Range () REU/BN Ref/Attn  Det/fvg flode Sueep Pts  Foupo/fode Position Fonge (6Hz) REW/UEU Ref/Atn  Det/fvg Hods Sueep Pls Foupa/lode Fosition
PERIA_2475.DAT 38915 15 Jun 2018 Rev 9.5 19 Oct 2819

VERTICAL

Page 35 of 48

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-E22V2 DATE: 10/1/2020
FCC ID: C90O-RSBB2 ISED: 10161A-RSBB2

RADIATED EMISSIONS

Marker Frequency Meter Det AF EMC4294 (dB/m) ‘Amp/Cbl/Fitr/Pad (dB) DC Corr (dB) Corrected Avg Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK Margin Azimuth Height Polarity

Reading Reading @8) ) (Degs) (em)
(dBuV) (dBuV/m)

1 *4.94844 30.18 Pk 341 295 0 34.78 - - 74 39.22 0-360 101 H

2 *7.42608 28.27 Pk 356 254 0 3847 B - 74 35.53 0-360 101 H

3 9.90205 33.74 Pk 37 22 0 48.74 B - 74 2526 0-360 101 H

2 *4.95004 33.84 Pk 341 295 0 38.44 B - 74 35.56 0-360 199 Vv

5 *7.42608 29.31 Pk 356 254 0 39.51 B B 74 34.49 0-360 199 Vv

6 9.89789 35.25 Pk 374 22 0 50.35 - - 74 2365 0-360 101 vV

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

Radiated Emissions

Frequency Meter Det AF EMC4294 Amp/Cbl/Fitr/ DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
*4.94913 39.33 PK2 34.1 -29.5 0 43.93 - - 74 -30.07 311 313 H
*4.94903 30.25 MAv1 34.1 -29.5 0 34.85 54 -19.15 - - 311 313 H
* 7.42665 36.97 PK2 35.6 -25.4 0 47.17 - - 74 -26.83 293 159 H
* 7.42637 28.44 MAv1 35.6 -25.4 0 38.64 54 -15.36 - - 293 159 H
*4.9509 40.89 PK2 34.1 -29.5 0 45.49 - - 74 -28.51 329 238 \
* 4.95095 33.35 MAv1 34.1 -29.5 0 37.95 54 -16.05 - - 329 238 \2
*7.42641 35.77 PK2 35.6 -25.4 0 45.97 - - 74 -28.03 325 111 \2
*7.42642 26.4 MAv1 35.6 -25.4 0 36.6 54 -17.4 - - 325 111 \

* - 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-E22V2 DATE: 10/1/2020
FCC ID: C90O-RSBB2 ISED: 10161A-RSBB2

10.3. WORST CASE BELOW 30MHz

SPURIOUS EMISSIONS BELOW 30 MHz (WORST-CASE CONFIGURATION)

| BQUL Fremont - Chamber J 2028 Feb 3 21:18:22
RF Emissions
e Project Number: 13879833
Client:SRAM
Config:EUT + Support Equipment
Mode: AERIA Worst Case
96 Tested by:45256 JB
70 Peok Limit (dBulym)
——
—
- 58} e
0 T —
3 —— ——
— —
o 30 [ £ CdBull) ) B
> g < s
> —
@ —
o T 4
18 AX
et
o
-18 i o
t
=30
‘\Mgm NS RSP N Y
Tn
-54
i
.B0E31 B 1 18 38
Frequency (MHz)
Range (HHz) REl/UBW Ref/Altn  Det/Avg Mode Suesp Pte #5ups/Mode FPasition | Renge (Hiz) RBH/UBl Ref/Attn  Det/Avg Mode Sueep Pte #sups/Mode Position
|:.0A9- .15 18d(-3d8)/3688 91/4 PEAK/Pur Avg(RMS)  Bdmsec(Auto) 16k  MAXH B-36fdegs
2:.15-.49 10(-3d6)/30k  87/0 PEAK/Pur Avg(RMS)  BnsectAuta) 27k MAXH 0-360degs | 7:1-1.785 1k (-3d8)/3k  87/0 PEAK/Pur Avg(RMS)  Bneec(Auto) 16k MAXH 6-36Bdegs
3:.49-1 18k (-3d8)/38k  87/8 PEAK/Pur Avg(RMS)  Bmsec(Auta) 16k MAXH B-36fdegs | 8:1.785-38 18k(-3dB)/38k  87/8 PEAK/Pur Avg(RMS)  Bmsec(Auin) 27k MAXH B-36Bdegs.
FCC 15.289 Below 3@MHz . TST mf4337 21 Jun 2018 Rev 9.5 13 Dct 2819

ANTENNA- TWO ORIENTATIONS FACE ON/FACE OFF

Below 30MHz Data

Marker Frequenc Meter Det Loop Antenna Amp/Cbl Dist Corr Corrected Peak Limit Margin Avg Limit Margin Azimuth
y Reading (ACF) (dB) 300m Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs)
(MHz) (dBuV) (dBuVolts
)

1 .01459 12.32 Pk 59.6 -28.5 -80 -36.58 64.3 -100.88 44.3 -80.88 0-360

2 .0298 -3.42 Pk 57.7 -28.5 -80 -54.22 58.1 -112.32 38.1 -92.32 0-360

3 .06439 -2.4 Pk 55.9 -28.6 -80 -55.1 51.41 -106.51 31.41 -86.51 0-360

6 .01444 11.05 Pk 59.6 -28.5 -80 -37.85 64.4 -102.25 44.4 -82.25 0-360

7 .02949 -1.34 Pk 57.8 -28.5 -80 -52.04 58.19 -110.23 38.19 -90.23 0-360

8 .06561 -2.26 Pk 55.9 -28.6 -80 -54.96 51.25 -106.21 31.25 -86.21 0-360

Pk - Peak detector

Marker Frequency Meter Det Loop Antenna (ACF) Amp/Cbl (dB) Dist Corr 30m (dB) Corrected QP Limit (dBuV/m) Margin Azimuth
(MHz) Reading 40Log Reading (dB) (Degs)
(dBuv) (dBuVolts)
4 74118 21.44 Pk 56.1 -28.5 -40 9.04 30.22 -21.18 0-360
9 .81133 22.03 Pk 56.1 -28.5 -40 9.63 29.43 -19.8 0-360
5 1.20757 21.96 Pk 45.7 -28.4 -40 -.74 25.99 -26.73 0-360
10 1.21085 22.29 Pk 45.7 -28.4 -40 -41 25.96 -26.37 0-360

Pk - Peak detector
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REPORT NO: 13079833-E22V2
FCC ID: C90O-RSBB2

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

10.4.

WORST CASE BELOW 1 GHz

SPURIOUS EMISSIONS 30 TO 1000 MHz (WORST-CASE CONFIGURATION)

1888

g:UL Fremont - Chomber J 2B28 Feb 3 19:19:41
Rodioted Emissions - 3 Meters
85 Project Number: 13879833
Client:SRAM
Config:EUT + Support Equipment
= Mode :ARERIA Worst Cose
7 Tested by:45256 JB
6|:
SK
,; ’>
S 45
h
5 4 QPRI T TAB U ) f
@
el
BE
4
ZI: )
W‘M’M g
15 !
=
368 1868
Frequency (MHz)
Ronge_(HHZ) B/ B Ref/Attn  Det/Avy fode Sueep Pte  #Swpe/Mode Facition | Ronge (FHZ) REW/ VBl Ref/Attn  Det/Avg Hode Sueep Pte  #ups/Mode FPosition
1:30-260 128k(-6c8)/1 97/ PEAK/LogPur-Uideo  dnsectfuta) 4080 MAXH 0-368degs | 3:206- 1090 120k (-68)/14 97/18  PEAK/LogPur-Uideo |lnsec(huto) 8088  MAXH 9-36Bdegs H
FCC Part!5C 38-1@00MHz.TST 38915 15 Jul 2814

Rev 9.5 19 Oct 2019

HORIZONTAL

VERTICAL

9:UL Fremont - Chamber J 2828 Feb 3 19:19:41
Radioted Emissions - 3 Meters
= Project Number: 13879833
E Client:SRAM
Config:EUT + Support Equipment
Mode :AERIA Worst Cose
75 Tested by:45256 JB
6:
5:
,E ’7
~
3 A5pgPR TR T CEBUY W) f
[ia]
S
3:
=
2 i
vl 3
“nmwmw QL
15 ﬂ‘ﬁ‘k‘l w‘ﬁ?
W
g l‘»%-\,i]»” "‘““ M\“ it e
=
38 1868 1888
Frequency (MHz)
Range () B/ VB Ref/Attn  Dst/Avg Mode Sueep Pts #5ups/ode Fosition | Range (D) REW/VB Ref/Attn  Det/Avg fiods Susep Pts  #5ups/ods  Fosition
2 30208 20h(-68) /M TI/B | PEAK/LgPur-Ui Py W08 HAY B-360degs | 4:200-1000 2B(-6B)/IN 97/10  PEAK/LogPur-Uideo |lnsectAubo) BODD  MAX B-36Bdegs |
FCC Part15C 38-1088MHz. TST 38915 15 Jul 2814 Rev 9.5 19 Oct 2819
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REPORT NO: 13079833-E22V2 DATE: 10/1/2020
FCC ID: C90O-RSBB2 ISED: 10161A-RSBB2

Below 1GHz Data

Marker Frequency Meter Det AF T899 Amp Cbl DC Corr (dB) Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading (dB/m) (dB) Reading (dBuV/m) (dB) (Degs) (cm)
(dBuV) (dBuV/m)
1 61.2031 32.19 Pk 13.8 -31.3 0 14.69 40 -25.31 0-360 198 H
2 150.1786 32.8 Pk 18.5 -30.7 0 20.6 43.52 -22.92 0-360 102 H
3 61.3306 36.11 Pk 13.8 -31.3 0 18.61 40 -21.39 0-360 101 Vv
4 361.621 38.8 Pk 20.5 -29.8 0 29.5 46.02 -16.52 0-360 101 H
5 264.1083 36.04 Pk 18.5 -30.2 0 24.34 46.02 -21.68 0-360 198 \
6 713.2667 36.54 Pk 26.2 -29 0 33.74 46.02 -12.28 0-360 198 \

Pk - Peak detector

Radiated Emissions

Frequency Meter Det AF T899 Amp Cbl DC Corr (dB) Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading (dB/m) (dB) Reading (dBuV/m) (dB) (Degs) (cm)
(dBuV) (dBuV/m)
713.4297 28.16 Pk 26.2 -29 0 25.36 46.02 -20.66 352 128 \
713.4297 21.14 Qp 26.2 -29 0 18.34 46.02 -27.68 352 128 \

Pk - Peak detector
Qp - Quasi-Peak detector
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REPORT NO: 13079833-E22V2

FCC ID:

C90-RSBB2

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

10.5.

WORST CASE 18-26 GHz

SPURIOUS EMISSIONS 18-26 GHz (WORST-CASE CONFIGURATION)

UL Fremont — Chamber J

26028 Feb 3 23:08068:16

18

g5

RF Emissions
Order Number: 13079833

a5

Client:3RAM

Mode !AERIA lWorst Case

Peck Limit (dBulU/m2

Tested by /7 5N:45256 JB

Configuration:EUT + Support Equipment

75

65

Avg Limit (dBul/m)

55

45

(dBuUolts) Horizontal

26.5

=
18
Frequency (GHz)
Rarge_(GHiz) REU/VEN Ref/Attn  Dal/Avg fode Spacp Pl fowpsiMiade Lobel Fonge (6Hz) E Ref/fittn  Det/fvy Hade Sueep Pls  FoupaMode  Labe
11826 3B/ 832 PEAK/LogRur—Uideo  Musecthuts) 3881 HAKH Hor lzonta

[18-266Hz Test. TST 3A915 6 Jon 2815

Rev 9.5 21 Oct 2619

HORIZONTAL

18I:UL Fremont - Chamber J 2828 Feb 3 23,8816
RF Emissions
= Order Number: 13879833
9 Client :SRAN
Configurotion:EUT + Support Equipment
- Mode i AERIA lWorst Cose
3 Tested by / SN:45256 JB
75 Peok Limit (dBul/ml
T
0
5 BY
C
]
>
_ o Avg Limit (dBul/m)
5 D
i
3
Z 45
z
35 4 5 O i
Q, ict
25
5
8 26.5
Frequency (GHz2
Rarge (GHz) RE4/UBL Raf/ftin  Det/fvg Hode Sueep. Pis  #Swpsitode  Lobel Renge (BHz) RELL/UBH Ref/Attn  Det/fugy Mode Sueep Pts  #Sups/Mode  Label
18-266Hz Test.TST 38915 6 Jam 2815

Rev 8.5 21 D=t 2819

VERTICAL
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REPORT NO: 13079833-E22V2 DATE: 10/1/2020
FCC ID: C90O-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 (dBuV/m) (dB) (dBuV/m) (dB)
(dBuV) (dBuVolts)

1 19.76422 66.76 Pk 32.8 -56.9 -9.5 33.16 54 -20.84 74 -40.84

2 21.38489 65.6 Pk 33.1 -57.2 -9.5 32 54 -22 74 -42

3 22.79494 66.9 Pk 33.6 -57.6 -9.5 33.4 54 -20.6 74 -40.6

4 20.26478 66.78 Pk 32.9 -57 -9.5 33.18 54 -20.82 74 -40.82

5 21.95628 66.51 Pk 33.4 -57.5 -9.5 32.91 54 -21.09 74 -41.09

6 23.48628 67.49 Pk 34.2 -57.2 -9.5 34.99 54 -19.01 74 -39.01

Pk - Peak detector
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REPORT NO: 13079833-E22V2
FCC ID: C90O-RSBB2

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

10.6.

RECEIVER WORST-CASE BELOW 1GHz

9KUL Fremont - Chamber J 2828 Feb 4 23:54:52
Radioted Emissions - 3 Meters
= Project Number:13879833
8 Client:SRAM
Config:EUT + Support Equipment
i Mode :RERIA R
7 Tested by:45256 JB
6|:
55
2 ’_
~
> 4!: f
S QPR LT CEE U )
[ia]
o
3|:
2|:
" Wmm
5|
36 184 18606
Frequency (MHz>
Range () REU/UBY Ref /At Det/Avg Mods Sueop Pts  Foups/fods Pasition Ronge () RBI/VBU Ref/Rttn  Det/Avg Hode Sueep Plo  Foups/lode Position
38200 {20k CEd/ M OT/18  PERK/logPur-Uideo  dmeachuta) 4008 HAOH B36Bdegs H | 3.200-1000 128k(-608) /1M 97/18  PEK/LogPur-Video  fInsec(Auto) 8088 MAH B-360degs H
FCC Port{SC 38-188GHHz, TST 38915 15 Jul 2814 Rev 9.5 19 Oct 2819

HORIZTONAL

g5l Fremont = Chamber J 2020 Feb 4 23:54:52
Radioted Emissions - 3 Meters
o Project Number: 13879833
8 Client:SRAM
Config:EUT + Support Equipment
Modle : AERTA_Rx
75 Tested by:45256 JB
61:
55
2 ’_
~
> 45 ’ " f
3 UPKCimi T tagauy/7m) J
[4a]
o
3!:
6
[0
g, |
*M,W‘ 3 4
15 T | " Lq‘}w 9 JA | Y | b J
ity A i A '
RPN | YR BT L VU
il va | Mkn%hi&WJWﬁﬁﬁ
=
30 100 1000
Frequency (MHz)
Range (MHz) D‘?BWUBU ‘ Refmun Peuﬁ‘vg [ Sweep Pk,s‘ |5wp‘s/ﬂnde Position Runga‘ (MHz) RBW/VBI | Ref/Rttn Det{ﬁvg Mode ‘Swaep Pis #awps/Mude ‘P‘usiliun
i) Bt ¥ ot U ol ) 1BE AN 36! g s (- M i wr deo me ut Bt deg
FCC Port!SC 38-188EMHz. TST 38915 15 Jul 2814 Rev 8.5 19 Oct 2819

VERTICAL
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REPORT NO: 13079833-E22V2

FCC ID: C90O-RSBB2

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

DATA
Marker | Frequency Meter Det AF T899 Amp Cbl Corrected QPk Limit Margin | Azimuth | Height | Polarity
(MHz) Reading (dB/m) (dB) Reading (dBuV/m) (dB) (Degs) (cm)
(dBuV) (dBuV/m)
1 79.9929 36.03 Pk 13.3 -31.1 18.23 40 -21.77 0-360 198 H
2 128.2004 32.92 Pk 19.6 -30.9 21.62 43.52 -21.9 0-360 101 H
3 61.8407 34.63 Pk 13.9 -31.3 17.23 40 -22.77 0-360 101 \%
4 79.9929 35.26 Pk 13.3 -31.1 17.46 40 -22.54 0-360 101 \%
5 399.8052 44.69 Pk 21.4 -29.8 36.29 46.02 9.73 103 120 H
399.8052 32.16 Qp 21.4 -29.8 23.76 46.02 -22.26 103 120 H
6 394.2753 37.78 Pk 21.2 -29.7 29.28 46.02 -16.74 0-360 198 \
Pk - Peak detector
Qp - Quasi-Peak detector
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10.7.

RECEIVER WORST-CASE 1-18 GHz
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VERTICAL
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DATA
Marker Frequency Meter Det AF Amp/Cbl Corrected Class B Margin Class B Pk Margin Azimuth Height Polarity
(GHz) Reading EMC4294 (dB) Reading Avg Limit (dB) Limit (dB) (Degs) (cm)
(dBuV) (dB/m) dBuV/m (dBuV/m) (dBuV/m)
1 1.96654 34.44 Pk 31.5 -34.6 31.34 - - 74 -42.66 155 311 H
1.96654 29.15 Av 31.5 -34.6 26.05 54 -27.95 - - 155 311 H
2 7.90023 25.81 Pk 35.9 -25.2 36.51 - - 74 -37.49 59 250 H
7.90023 21.17 Av 35.9 -25.2 31.87 54 -22.13 - - 59 250 H
3 16.4921 22.81 Pk 40.9 -17.2 46.51 - - 74 -27.49 214 138 H
16.4921 17.04 Av 40.9 -17.2 40.74 54 -13.26 - - 214 138 H
4 2.23848 31.05 Pk 31.5 -34.5 28.05 - - 74 -45.95 48 118 \
2.23848 28.92 Av 31.5 -34.5 25.92 54 -28.08 - - 48 118 Vv
5 4.51547 31.93 Pk 33.7 -30.1 35.53 - - 74 -38.47 240 297 \
4.51547 25.48 Av 33.7 -30.1 29.08 54 -24.92 - - 240 297 \
6 14.98813 18.37 Pk 39.7 -18.4 39.67 - - 74 -34.33 176 263 Vv
14.98813 16.99 Av 39.7 -18.4 38.29 54 -15.71 - - 176 263 \
Pk - Peak detector
Av - Average detection
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11. SETUP PHOTOS

ANTENNA PORT CONDUCTED SETUP

RF ANTENNA PORT CONDUCTED
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RADIATED RF MEASUREMENT SETUP

13079833

BELOW 1GHz (FRONT) BELOW 1GHz (BACK)

_ 13079833 —

ABOVE 1GHz (FRONT) ABOVE 1GHz (BACK)
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ORIENTATIONS

X-ORIENTATION

o

Z-ORIENTATION

END OF TEST REPORT
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