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REPORT NO: 14499837-E2V3 DATE: 2022-11-18
FCC ID: C90-RSBB3 ISED: 10161A-RSBB3

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 BLE and AIREA Radios
MODELS: 00121

SERIAL NUMBER: Conducted: 1425267865
Radiated: 1425267868

DATE TESTED: 2022-10-04 TO 2022-10-24

APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Complies
ISED RSS-247 Issue 2 Complies
ISED RSS-GEN Issue 5 + Al + A2 Complies

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

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

This document may not be altered or revised in any way unless done so by UL Verification Services Inc.
and all revisions are duly noted in the revisions section. Any alteration of this document not carried out by
UL Verification Services Inc. will constitute fraud and shall nullify the document. This report must not be
used by the client to claim product certification, approval, or endorsement by A2LA, NIST, any agency of
the Federal Government, or any agency of the U.S. government.
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REPORT NO: 14499837-E2V3
FCC ID: C90-RSBB3

DATE: 2022-11-18
ISED: 10161A-RSBB3

2. TEST RESULTS SUMMARY

This report contains data provided by the customer which can impact the validity of results. UL
Verification Services Inc. is only responsible for the validity of results after the integration of the

data provided by the customer.

Below is a list of the data provided by the customer:
1. Antenna gain and type (see section 6.3)

FCC Clause | ISED Clause Requirement Result Comment

See Comment Duty Cycle Reporting ANSI C63.10 Section
purposes only 11.6.

) RSS-GEN 6.7 99% OBW Reporting ANSI C63.10 Section
purposes only 6.9.3.

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

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

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

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

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

RSS-GEN 8.9, . o .
15.209, 15.205 8.10 Radiated Emissions Compliant None.
A.C. line conducted
15.207 RSS-Gen 8.8 AC Mains Conducted Emissions NA was not evaluated

because the E.U.T.
uses the battery
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REPORT NO: 14499837-E2V3 DATE: 2022-11-18
FCC ID: C90-RSBB3 ISED: 10161A-RSBB3

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 414788 D01 Radiated Test Site vO1r01, RSS-GEN Issue 5 + A1 + A2, and RSS-247 Issue
2 and KDB 484596 D01 Referencing Test Data vO01.

4. FACILITIES AND ACCREDITATION

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

Address ISED CABID | ISED Company Number | FCC Registration

Building 1:

47173 Benicia Street Us0104 2324A 208313
Fremont, CA 94538, U.S.A
Building 2:

O 47266 Benicia Street Us0104 22541 208313
Fremont, CA 94538, U.S.A
Building 4:

47658 Kato Rd Us0104 2324B 208313

Fremont, CA 94538, U.S.A
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REPORT NO: 14499837-E2V3 DATE: 2022-11-18
FCC ID: C90-RSBB3 ISED: 10161A-RSBB3

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
Radio Frequency (Spectrum Analyzer) 141.16 Hz
Occupied Bandwidth 1.22%
Power Spectral Density 2.47 dB
RF Power Measurement Direct Method Using Power Meter | 1.3 dB (PK) / 0.45 dB (AV)
Unwanted Emissions, Conducted 1.94 dB
Worst Case Conducted Disturbance, 9KHz to 0.15 MHz 3.78 dB
Worst Case Conducted Disturbance, 0.15 to 30 MHz 3.40dB
Worst Case Radiated Disturbance, 9KHz to 30 MHz 2.87 dB
Worst Case Radiated Disturbance, 30 to 1000 MHz 6.01 dB
Worst Case Radiated Disturbance, 1000 to 18000 MHz 4.73 dB
Worst Case Radiated Disturbance, 18000 to 26000 MHz 451 dB
Worst Case Radiated Disturbance, 26000 to 40000 MHz 5.29dB
Time Domain Measurements 3.39%
Temperature 0.57°C
Humidity 3.39%
DC Supply Voltages 0.57%

Uncertainty figures are valid to a confidence level of 95%.
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REPORT NO: 14499837-E2V3 DATE: 2022-11-18
FCC ID: C90-RSBB3 ISED: 10161A-RSBB3

5.4. SAMPLE CALCULATION

RADIATED EMISSIONS

Where relevant, the following sample calculation is provided:

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

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

MAINS CONDUCTED EMISSIONS

Where relevant, the following sample calculation is provided:

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

36.5dBuV + 0 dB +10.1 dB+ 0 dB = 46.6 dBuV
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REPORT NO: 14499837-E2V3

FCC ID: C90-RSBB3

DATE: 2022-11-18

ISED: 10161A-RSBB3

6. EQUIPMENT UNDER TEST

6.1.

EUT DESCRIPTION

The EUT is a Right Shifter with BLE and AIREA Radios.

6.2.

MAXIMUM OUTPUT POWER

The transmitter has maximum peak and average conducted output powers as follows:

Frequency Range ed Average
(MH2) Mode | Output Power | Output Power | Output Power | Output Power
(dBm) (mW) (dBm) (mW)
2405 - 2475 AIREA 4.15 2.60 3.46 2.22
6.3. DESCRIPTION OF AVAILABLE ANTENNAS

The antenna gain and type, as provided by the manufacturer, are as follows:

The radio utilizes a ceramic chip antenna, with a maximum gain of 1.3 dBi.

6.4.

SOFTWARE AND FIRMWARE

The EUT firmware installed during testing was version B-1.0.

The test utility software used during testing was nRF Connect version 4.26.0.
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REPORT NO: 14499837-E2V3 DATE: 2022-11-18
FCC ID: C90-RSBB3 ISED: 10161A-RSBB3

6.5. 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 Z orientation was worst-case orientation; therefore, all final radiated testing was
performed with the EUT in Z orientation.

Worst-case data rate as provided by the client was 250kbps.

Conducted test data is leveraged from test report 14499829-E2 FCCISED Report AIREA (Left
Shifter). SRAM LLC declares the only differences between the two devices (Left Shifter 00021)
and Right Shifter (00121):

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 (00021) represents the conducted test data
for the Right Shifter (00121) in this test report.
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REPORT NO: 14499837-E2V3

FCC ID: C90-RSBB3

DATE: 2022-11-18
ISED: 10161A-RSBB3

6.6.

SUPPORT EQUIPMENT

DESCRIPTION OF TEST SETUP

Support Equipment List

Description Manufacturer Model Serial Number
Phone Apple iPhone 8 FAGVG5FZJC67
DC Power Supply Kenwood Corporation PA36-3A 7060074
DC Power Supply TDK.Lambda ZUP36-6U LOC-738A019-0007

I/O CABLES (CONDUCTED EMISSIONS)

/O CABLE LIST
# of Cable
ngle Port Identical Co_r:_negtor C_I:_ablee 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 A”Ft,i"r‘t”a 1 SMA Unshielded 0.1 EUT to Analyzer
/O CABLES (RADIATED EMISSIONS)
I/0 CABLE LIST
# of Cable
ngle Port Identical Co_r:_negtor (_:rablee 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 is connected to a 3V DC Power supply for radiated
emissions above 1GHz. The EUT is normally powered by a CR2032 battery at 3V. The phone is
used for setting up purposes and was removed during testing.
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DATE: 2022-11-18
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SETUP DIAGRAM

Radiated Configuration

Remote

Radiated

i

Spectrum Analyzer

AC Mains

Conducted Configuration

Spectrum Anakyzer

-

3

2 DC Power
Supply

AC Mains
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REPORT NO: 14499837-E2V3 DATE: 2022-11-18
FCC ID: C90-RSBB3 ISED: 10161A-RSBB3

7. MEASUREMENT METHOD

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

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

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

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

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

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

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

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

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

Band-edge: ANSI C63.10 Section 6.10

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

Radiated Spurious Emissions Below 30MHz: ANSI C63.10-2013 Section 6.4
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REPORT NO: 14499837-E2V3

FCC ID: C90-RSBB3

DATE: 2022-11-18
ISED: 10161A-RSBB3

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 ID Num Cal Due Last Cal
Antenna, Broadband Hybrid, .
30MHz to 3GHz Sunol Sciences Corp. JB3 80706 2023-07-28 | 2022-07-28
Amplifier, 10KHz to 1GHz, SONOMA
32dB INSTRUMENT 310N 170647 2023-01-10 | 2022-01-10
Antenna, Horn 1-18GHz ETS-Lindgren (Cedar 3117 206805 | 2023-07-05 | 2022-07-05
Park, Texas)
RF Filter Box, 1-18GHz UL-FR1 n/a 171875 2023-08-12 2022-08-12
EMITEST RECEIVER, with Rohde & Schwarz ESW44 PREOL793 | 5023.00.20 | 2022-02-20
B8 option 77
EMI TEST RECEIVER Rohde & Schwarz ESW44 201501 2023-02-19 2022-02-19
EMI TEST RECEIVER Rohde & Schwarz ESW44 169927 2023-02-13 2022-02-13
Antenna, Horn 18 to 26.5GHz ARA MWH-1826/B 81138 *2022-10-13 | 2021-10-13
Amplifier 1&368'?7]6":'2' +Svdc, AMPLICAL AMP18G26.5-60 | 215705 | 2023-02-26 | 2022-02-26
Antenna, Passve Loop 30Hz | g\ ecTRo METRICS EM-6871 219909 | 2023-05-10 | 2022-05-10
Antenna, Passive Loop
100KHz - 30MHz ELECTRO METRICS EM-6872 219911 2023-05-10 | 2022-05-10
Spectrum Analyzer, PSA, . .
3Hz to 44GHz Agilent Technologies N4440A 80386 2023-03-02 | 2022-03-02
Power Meter, P-series single | Keysight Technologies N1911A T1268 2023-02-03 | 2022-02-03
channel Inc
Power Sensor, P - series, Keysight Technologies Na. N
50MHz to 18GHz, Wideband Inc N1921A 90419 2023-03-02 | 2022-03-02
10dB Fixed Attenuator Pasternack Enterprises PE7087-10 N/A Verified Verified
UL TEST SOFTWARE LIST
Radiated Software UL UL EMC Ver 2022-07-06, 2022-06-01, 2022-05-05,
2014-07-15,
Antenna Port Software UL UL RF Ver 2022.5.31

NOTES:

* - Calibration Due date extended to 2022-10-31.
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REPORT NO: 14499837-E2V3
FCC ID: C90-RSBB3

DATE: 2022-11-18
ISED: 10161A-RSBB3

9. ANTENNA PORT TEST RESULTS

LIMITS

ON TIME AND DUTY CYCLE

None; for reporting purposes only.

PROCEDURE

KDB 558074 Zero-Span Spectrum Analyzer Method.

ON TIME AND DUTY CYCLE RESULTS

Tested By: Sl 23522
Date: 2022-10-10
Mode ON Time | Period | Duty Cycle Duty Duty Cycle 1/B
B X Cycle Correction Factor | Minimum VBW

(msec) | (msec) (linear) (%) (dB) (kHz)

AIREA 5.459 5.459 1.000 100.00 0.00 0.010
DUTY CYCLE PLOTS
MultiView Spectrum -

Ref Level 20.00 dBm
Att

Input 1AC PS5 Off  Notch

= RBW 1
30 dB ® SWT 10 ms & VBW 1

SGL

Frequency 2.4050000 GHz

MI[1] -12.11 dBm
5.45889 ms

CF 2.405 GHz

9001 pts

1.0ms/

06:36:33 PH  10/10/2022

Ready LU

DUTY CYCLE AIREA

e 18:36:33
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REPORT NO:

FCC ID: C90-

14499837-E2V3
RSBB3

DATE: 2022-11-18
ISED: 10161A-RSBB3

9.2.

LIMITS

99% BANDWIDTH

None; for reporting purposes only.

RESULTS
Channel Frequency 99% Bandwidth
(MH2z) (MH2)
Low 2405 2.2614
Middle 2440 2.2541
High 2475 2.2457
¥ Agilent 17:10:42 Oct 25, 2022 L Freq/Channel 5 Agilent 09:17:02 0Oct 16, 2624 L Freg/Channel
| ] |
- Center Freq - Center Freq
Ch Freq 2485 GHz Trig Free 2 48500060 GHz Ch Freq 2.44 GHz Trig Free 2 44300009 GH=
Occupied Bandwidth Averages: 20 I Occupied Bandwidth Averages: 20 I
| Start Freq Start Freq
AP2822.2.17,23522 SI, 2A4B250000 Bhz AP2622.8.16,23522 31, 243750000 Gz
Ref 28 dBm #Atten 30 dB Ref 26 dBm #Atten 30 dB
#Peak Stop Freq #Peak Stop Freq
Log 2.46758800 GHz] Log 2.44250000 GHz]
1a <+ 3 1¢ 12 3
dB/ 3] . CF Step dB/ S < CF Step
Offst 500.000008 kHz Offst || 500.000008 kHz
185 |7 w Fut Marl w5 |7 Aute Marl
dB | 1 dB r _ |
} I Freq Offset Freq Offset
Center 2.465 003 GHz Span § Wz || ™ Hz Center 2.446 060 GHz Span § Mz || & Hz
#Res BH 36 kHz #UBW 118 kHz #5weep 108 ms (1861 prs) #Res BH 36 kHz #UBH 110 kHz #Sweep 100 ms (1601 pts)

5 = - » Signal Track 5 5 - - Signal Track
Occupied Bandwidth Occ BH % Pur 9.0 7 ([[on 0f Occupied Bandwidth Occ BH % Pur  99.60 7 |flon 0f]
22614 MHz x dB -26.00 dB 22541 MHz ®x dB -26.80 dB

Transmit Freq Error  1.428 kHz Transmit Freq Error  5.062 kHz
® B Bandwidth 3.828 MHz % dB Bandwidth 3.848 MHz
|
i Agilent 09:25:46 Oct 16, 2024 L Freq/Channel
| ]
Th Frea 2475 o1z Trig Fros || , center Freq

Occupied Bandwidth

Averages: 20 I

247500009 GHz

|Center 2475000000 GHz

| Start Freq|

AP2022.8.16,23522 51,

247250968 GHz

Ref 28 dBm #Atten 30 dB
#Peak T Stop Freq
Log | 247750000 GHz
10 .
dB/ =N ® - tep)
Offst 500.830800 kHz
10.5 ] Auto Man
& . g
‘ | Freq Offset
Centsr 2.475 08 GHz Span 5 Wiz || Hz
#Res BH 36 kHz #UBH 110 kHz  #3weep 108 ms (1081 pts)
= = - - Signal Track|
Occupied Bandwidth Occ BH % Pur  99.00 £ [floy 0ff
22457 MHz * dB -26.00 dB
Transmit Freq Error 2122 kHz
% dB Bandwidth 3.846 MHz

HIGH CHANNEL
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REPORT NO: 14499837-E2V3
FCC ID: C90-RSBB3

DATE: 2022-11-18
ISED: 10161A-RSBB3

9.3.

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 | 6dB Bandwidth [ Minimum Limit
(MHz) (MHZz) (MHZz)
Low 2405 1.545 0.5
Middle 2440 1.620 0.5
High 2475 1.565 0.5
% Agilent 17:05:59 Oct 25, 20822 L Freq/Channel 4% Agilent B9:15:36 Oct 16, 2024 L Freqg/Channel
AP2022.2.17,23522 31, a Mkrl 1.545 MHz Center Freq AP2822.8.16,23522 Sl, a Mkrl 1.620 MHz Center Fre
Eséaiﬁ dBm #Atten 40 dB 0.134 dB 5 40500908 Gl Egga?;@ dBm #ftten 48 dB -8.143 dB 2.44000000 Gl
Log Log
1 StartFreq 18 Start Freq
dB/ 240250009 GHz| dB/ 2.43750808 GHz|
Offst Offst
3@5 LR 5 Stop Freq ﬁES LRI 4 Stop Freq
ol 240750888 GHz| ol < @ 2.44250000 GHz|
s cFstep| | [an CF Step
500000088 kHz| 500.600800 kHz|
#PRvg [Buto Man #PRvg |Futn Man
24 28
ML $2 | Freq Offset ML 52 Freq Offset
83 FC $3 F 8. Hz
AR |I— AA
£ £fx
f>(5)@k | Signal Track f>(5)@k Signal Tra[t]:fl?
Swp 1 On Swp n —]
|
Center 2.405 800 GHz Span 5 MHz Center 2.440 000 GHz Span & MHz
#Res BH 100 kHz +UBH 360 kHz Sweep 1 ms (1001 pts) #Res BH 108 kHz #\JBH 308 kHz Sweep 1 ms (1001 pts)
|
3 Agilent 17:21:31 Oct 25, 2022 L Freq/Channel
AP2622.2.17,28471 TL, a Mkrl 1.565 MHZ Center Freq
E;iai@ dBm #Atten 46 dB 9938 dB 2. 47500000 GHa
Log
18 Start Freq
dB/ 2.47250008 GHz
i
9B 1R 1 StopFreq
0l & 2 2.47750008 GHz
e CF Step
500.000060 kHz
#PAvg |futo Man
28 |
ML 52 | Freq Offset
53 FC
A ||——
£(f
f>(5€ak | Signal Track
Swp f On
]

Center 2.475 008 GHz
#Res BH 100 kHz

#YBH 300 kHz

Span 5 MHz

Sweep 1 ms (1001 prs)

HIGH CHANNEL
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DATE: 2022-11-18
ISED: 10161A-RSBB3

REPORT NO: 14499837-E2V3
FCC ID: C90-RSBB3

9.4. OUTPUT POWER

LIMITS

FCC 815.247 (b) (3)
RSS-247 5.4 (d)
The maximum antenna gain is less than or equal to 6 dBi, therefore the limit is 30 dBm.

TEST PROCEDURE

The transmitter output is connected to a power meter.

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

RESULTS
Tested By: Sl 23522

Date: 2022-10-19

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

Low 2405 4.15 30 -25.85
Middle 2440 3.76 30 -26.24
High 2475 3.56 30 -26.44
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DATE: 2022-11-18

ISED: 10161A-RSBB3

LIMITS

None; for reporting purposes only.

AVERAGE POWER

TEST PROCEDURE

The transmitter output is connected to a power meter.

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

RESULTS
Tested By: Sl 23522
Date: 2022-10-19
Channel Frequency AV power
(MH2z) (dBm)
Low 2405 3.46
Middle 2440 3.42
High 2475 3.41
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REPORT NO: 14499837-E2V3 DATE: 2022-11-18
FCC ID: C90-RSBB3 ISED: 10161A-RSBB3

9.6. POWER SPECTRAL DENSITY

LIMITS

FCC §15.247 (e)
RSS-247 (5.2) (b)

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

RESULTS
Channel Frequency PSD Limit Margin
(MHz) (dBm/3kHz) | (dBm/3kHz) (dB)
Low 2405 -10.449 8 -18.45
Middle 2440 -10.076 8 -18.08
High 2475 -10.813 8 -18.81
¥ Agilent 17:46:09 Oce 19, 2822 L Measure 5 Agilent 18:13:32 Oct 19, 2022 L Measure
AP2@22.2.17,23522 Sl, Mkrl 2.485 438 GHz AP2B22.2.17,23522 $1, Mkrl 2.439 565 GHz
Ref 38 dBm #Atten 48 dB -19.449 dBn Meas Off| Ref 3@ dBm #Atten 40 dB —-10.676 dBm Meas Off|
#Peak | #Peak
Log | Log
L Channel Power Lo Channel Power|
d8/ 4B/
Offst Offst
185 18.5
dB Occupied BH dB Occupied BH
ol E ol s
: s
m m
WFfiv ACP P ACP
196 1ea | L
ML 52 Multi Carrier| ML 52 Multi Carrier|
93 B8 — Power 53 Tl Power|
A AR
f>(?@k Power Stat f;%k Power Stat
5o ccoF| | |smm CCDF|
Center 2.005 008 GHz Soan 3 MHz 1";’{‘; Center 2.440 069 CHz Span 3 Az 1”‘0’{3
#Res BH 3 kHz #BH 9.1 kHz  Sweep 318.3 ms (1001 pts) #Res BH 3 kHz #UBH 9.1 kHz  Sweep 318.3 ms (1081 pts)
| |
LOW CHANNEL MID CHANNEL
i Agilent 18:20:49 Oct 19, 2022 L Measure
AP2022.2.17,23522 S, Mirl 2.474 556 GHz
Ref 38 dBm #Atten 46 dB -10.813 dBm Meas Off
#Peak |
Log |
1 Channel P
B/ annel Power
Dffst
18.5
dB Occupied BW
i 5
s
m
Wiivg ACP
108
ML S2 Multi Carrier
S3F Power|
AR
f;%k Power Stat
s CCDF
Center 2475 000 GHz Span 3 Mz 1”‘0’{‘3
#Res BH 3 kHz #UBH 9.1 kHz  Sweep 318.3 ms (1001 pts)
|
HIGH CHANNEL
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REPORT NO: 14499837-E2V3 DATE: 2022-11-18
FCC ID: C90-RSBB3 ISED: 10161A-RSBB3

9.7. 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, spurious
emissions are required to be 20 dBc.

RESULTS
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Agilent 17:46:42 Oct 19, 2022 L Measure 4% Agilent 17:47:55 Oct 19, 2622 L Measure
AP2822.2.17,23522 51, Mkrl 2.484 75 GHz AP2622.2.17,23522 SI, Mkrd 25.692 GHz
Ret 38 dBm #Atten 40 dB 1.92 dBm Meas Off| Ref 30 dBm #Atten 40 dB —33.855 dBm Meas Off|
#Peak #Peak [
Log ‘| Log I
ég/ ¢ ||Channel Power ég/ 4 Channel Power|
Offst Offst
18.5 18.5
dB Occupied BH dB 4f| Occupied BW|
Y 5 U AR
& | dBn
#PAvg I ACP #PAva ACP
Center 2,406 60 GHz Span 18 MHz " " Start 30 MHz Stop 26.800 GHz " "
#Res BH 100 kHz SUBH 300 kHz Swesp L ms (1001 prsy || M c;;\r.;:: #Res BH 108 kHz WBK 300 Kz Sweep 2482 5 (8192 proy || I c;';::g
Marker  Trace Type W fixis Anplitude Marker  Trace Type ¥ fis Anplitude
1 (e8] Fi 2.484 75 GH. 1.92 dB 1 13 F 2.465 GH. 8.29 dB
2 2 Freq 2428 09 6Hs 42185 dén Power Stat 2 e Freq 1813 s ~62'5% b Power Stat|
B R SR oo || 3B G e ceir
More More|
1of 2 1of 2
| |
Agilent 18:14:26 0Oct 19, 2022 L Measure 4% Agilent 18:15:28 Oct 19, 2622 L Measure
AP2022.2.17,23522 S1, Mkrl 2.439 74 GHz| AP2022.2.17,23522 S1, Mkrd  25.686 GHz|
Ref 38 dBm #Atten 40 dB 1.63 dBm Meas Off| Ref 30 dBm #Atten 48 dB —-32.636 dBm Meas Off|
#Peak | #Peak [
¢ | =
A8/ Channel Power iy a Channel Power|
Offst i Offst
18.5 © 18.5
dB Occupied BH dB sl Occupied B
ol ol ]
-18.4 -18.4 i =
dBm dBm
WPhive ACP Pl ACP|
ML 82 . : Start 30 MHz Stop 26.000 GHz . :
53 Fo Multi c:;z:; #Res BW 100 kHz WEH 300 Kz Sweep 2482 5 (5197 pray || T Cg;:::::
an Marker  Trace Type W Az Amplitude
e o o e
o5k Powercsc'bal_s 3 o Fre 7:20 olfs 127 dbu Powerc%t[?g
Swn 4 <5 Freg 25.586 GHz -32.64 dBu
Center 2.046 00 GHz Span 10 Mz 1";’{2 1”‘;{3
#Res BH 100 kHz #JBH 300 kHz Sweep 1 ms (1001 prs)
| |

IN-BAND REFERENCE LEVEL

OUT-OF-BAND MID CHANNEL

¥ Agilent 22:19:29 Oct 19, 2022 L Measure 3% Agilent 22:20:25 Oct 19, 2022 L Measure
AP2022.2.17,23522 S1,Temp A Mkrl 2.475 26 GHz| AP2022.2.17,23522 SLTemp A Mkrd  25.949 GHz|
Ref 30 dBm #Atten 48 dB 0.97 dBm Meas Off Ref 30 dBm #Atten 40 dB ~32.546 dBn Meas Off]
#Peak #Peak [
Log Log I
10 o Channel Power 10 a Channel Power|
dB/ dB/
Offst Offst
18.5 16.5
dB Occupied BH dB Occupied BW|
ol 2 ul} z 3
19.0 168 Bt s e s "
dBm dBm
WPhive ACP Pl ACP|
Center 2.483 50 GHz Span 28 MHz " " Start 30 MHz Stop 26.800 GHz " "
#Res BN 101 kHz WJBH 300 ko Sweep 1933 ms (1001 proy || MU c:;z:; #Res BW 100 kHz WEH 300 Kz Sweep 2482 5 (5197 pray || T Cg;:::::
Marker  Trace Type W Axis Anplitude Marker  Trace Type W Ais Anplitude
1 (&) Frag 2,475 26 GHz 6.97 dBn 1 (&5 Freg 2.475 GHz 8.05 dBm
2 (&) Fi 2.493 22 GH. -42.38 dEi 2 (&5 F 4,958 GH. -41.56 dB
3 (s8] F:zg 2.483 58 EH; -44.33 dE’rx PowercsctDaFt 3 1y F;z; 7.425 BH; -42.23 dE'r: Powerc%tnal_z
4 1) Freg 25.949 GHz -32.55 dBm
More More|
1of2 1of 2
| |

HIGH CHANNEL BANDEDGE

OUT-OF-BAND HIGH CHANNEL
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DATE: 2022-11-18
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10. RADIATED TEST RESULTS

10.1. LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and §15.209

RSS-GEN, Section 8.9 and 8.10.

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uvV/im)at3m (dBuV/m) at 3m
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.

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.

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

OFS and chamber correlation testing had been performed and chamber measured test result is
the worst-case test result.

Note: The limits in CFR 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: 14499837-E2V3
FCC ID: C90-RSBB3

DATE: 2022-11-18
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10.2. TRANSMITTER ABOVE 1 GHz

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

| o5 UL Fremont - Chamber J ZBzz2 Det 4 16:28:13
25
Restricted Bandedge
. Project Mumber 14499837
15 Client: SRAM
Config:EUT + Support Equipment
Mode: ATRER 2485MHz
Ve Tested by:45256 JB
I
95 i "‘.\
i
~ R
© a5 i
@ J I\
: ’ |
2 75 fi-
S /| \
% 65 Il |‘\ ......
f \
{ \
ce|  AverageiLimit (dBull/m) 5 / \\
55 = : 2 W a—
T A PR F P PN S F TR FNPTTSP ST GTVRAPYY PO TS o PORNT ol \ ittt
e \
. | / \
- i, ““"“&MWW’\MM‘WW \“*MWM
35
2:2.31-2 441 TMC-3dE2/3M 126724 AUER/Pur Avg (RMS) Bm=ec(Auto) 8088 THETAUG 176 degs 183 cm H
Frequency [MHz)
Forge CHiz) REWAEW Fef/Attn  Det/Avg Hode Sweep Fts  #5eps/Mode  Position R:‘l;e CHrz) WA Ref/fttn  Det/Hvg Hode Jueep Ptz #5ups/Mode  FPoxition
Z2.31-2.40 INC-3B) /34 126/28 FEAK/Par fug(RNS)  Basec(Auto) BEER  MAXH 176 degs |80 ca H 1 1 £ M 126 L wr i3 ut [: 1 ] gs
Low CH BE - H.TST jv4323 1 Jun 2822
Trace Markers
Marker Frequency Meter Det 206805 | Amp/Cbl/Fltr/Pad Corrected Average Margin Peak PK Azimuth Height | Polarity
(MHz) Reading ACF (dB) Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuv) (dB) - (dBuvim) | (dBuvim) (dBuvim) | (dB)
3mH
1 *2390 58.81 Pk 325 -39.4 51.91 - - 74 -22.09 176 103 H
2 *2385.727 61.31 Pk 325 -39.4 54.41 - - 74 -19.59 176 103 H
3 *2390 47.51 RMS 325 -39.4 40.61 54 -13.39 - 176 103 H
4 *2359.933 49.62 RMS 322 -39.4 42.42 54 -11.58 176 103 H
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
Page 27 of 44
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: 14499837-E2V3

FCC ID: C90-RS

BB3

DATE: 2022-11-18
ISED: 10161A-RSBB3

VERTICAL RESULT

1,\I___IL Fremont — Chamber J ZBzz2 Det 4 17:29:32
25
Restricted Bandedge
. Project Mumber 14499837
15 Client:SRAM
Config:EUT + Support Equipment
Mode:ATREA 2485MHz
185 Tested by:23522 SI
Ll B L . —-e e —.-—— ., ritLL
8 85
=
R e e e s I s s B
5
3 i
@ i
o (=15 SN SR . OSSR SN
," | \
ce|  AverogeiLimit (dBubl/m) > .
55 = : it L N
bl " b [N YT TP N ) MJ%WMMM#WW T T T LTI T o |
45 t Y 5 S, VY S
A =
S e R O - M s . D .
2:2.31-2 441 TMC-3dE2/3M 126724 AUER/Pur Avg (RMS) Bm=ec(Auto) 8088 THETAUG 195 degs 187 cm U
Frequency [MHz)
[Forge CHiz) F_BU VBl . Fef/Attn  Det/Avg Hode Sweap Fts  #Swps/Mode  Position R:'u;e iz REWAEY Ref/fttn  Det/Hvg Hode Jueep Pts  #5ups/Mode  Fosition
Low CH BE - U.TST jv4323 1 Jun 2822
Trace Markers
Marker Frequency Meter Det 206805 | Amp/Cbl/Fltr/Pad Corrected Average Margin Peak PK Azimuth Height Polarity
(MHz) Reading ACF (dB) Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuv) (dB) - (dBuvim) | (dBuVv/m) (dBuVv/m) (dB)
3mH
1 * 2390 58.23 Pk 325 -39.4 51.33 - - 74 -22.67 195 107 \
2 *2386.284 61.44 Pk 325 -39.4 54.54 - - 74 -19.46 195 107 \
3 * 2390 48.05 RMS 325 -39.4 41.15 54 -12.85 - - 195 107 \
4 *2341.018 49.61 RMS 32.2 -39.5 42.31 54 -11.69 - - 195 107 \

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

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 14499837-E2V3 DATE: 2022-11-18
FCC ID: C90-RSBB3 ISED: 10161A-RSBB3

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

I“'—‘UL Fremont — Chamber J 2822 Oct 1B 22:41:87
25
Restricted Bondedge
Praject Number: 14493837
1150 Client:SRAM
Config:EUT + Support Equipment
Mode : RERTA_2475MHz
185 Tested by 45256 JB
e 17
Iy
p Ju" U
§ e . —
= I il H i
:E 75} I\ ' : - S
3 /A ‘
L ey i
/ i
{ A fveringe Ligit tdBul/m)
55 o \
s / \ % TYPTTRTI ) PPN TR TTR TR TNION AT T hioa PRy N b
: / H " g
© 4 \\,.L *
- H » H o -
35
2:2. 441-2 563 IMC-3dB2/3M 126/28 AUER/Puwr ﬁLCE'PM?J Zin--arlﬁufn.) BUBE 1BETAUG 115 degs H
Freguency (MHz)
TR T =y wrs EC T Foge Ol AR RefAiin Geiie Foie S T i Foitor
2.441-2.563 THC-3B) /K 126/28 PERK/Puir Frvg (RS Bmsec(futo) BBEE  MAXH 115 degs 391 cu K 24412 HC-346)/ M 26/ 28 HUER/Pur Frvg (R t BaaE 38T 5 degs H
High CH BE - H.TST w4323 1 Jun 2822
Trace Markers
Marker Frequency Meter Det 206805 | Amp/Cbl/Fltr/Pad Corrected Average Margin Peak PK Azimuth Height Polarity
(MHz) Reading ACF (dB) Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuv) dB) - (dBuv/m) | (dBuVv/m) (dBuv/m) (dB)
3mH
1 * 2483.5 58.51 Pk 325 -39.1 51.91 - - 74 -22.09 49 245 H
2 *2491.118 60.12 Pk 32.6 -39.1 53.62 - - 74 -20.38 49 245 H
3 *2483.5 47.17 RMS 325 -39.1 40.57 54 -13.43 - - 49 245 H
4 * 2483.568 47.99 RMS 325 -39.1 41.39 54 -12.61 - - 49 245 H

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

1,\I___IL Fremont — Chamber J ZBzz2 Det 4 22:84:59
25
Restricted Bandedge
. Project Mumber 14499837
13 Client:SREM
Config:EUT + Support Equipment
Mode:ATREA 2475MHz
185 Tested by:23522 SI
B e B i E il il i B - itirt
8 85
=
R TBfeeesnennencdn o L SOOI RIS ORI bbb b
<
3
@
° 65 i O s -— s P M B
- ‘-\ | Average Limit (dBul/s 2 L
STRTIC SRR s emrren v Ly BTV P SERFYRPPT TN VRO SR A PRI AN Al i A A
45| | - A ‘
= f |
S e R O - M s . D .
2:2.441-2 563 TM(-3dEJ/3M 126728 AUER/Pur fvg(RMS) Bm=ec (Autol 8HEH TEETAUG 213 degs U
Frequency [MHz)
[Forge CHiz) F_BU VBl . Fef/Attn  Det/Avg Hode Sweap Fts  #5wps/Mode  Position R:'u;e iz REWAEY Ref/fttn  Det/Hvg Hode Jueep Pts  #5ups/Mode  Fosition
High CH BE - U T5T jv4323 1 Jun 2622
Trace Markers
Marker Frequency Meter Det 206805 | Amp/Cbl/Fltr/Pad Corrected Average Margin Peak PK Azimuth Height Polarity
(MHz) Reading ACF (dB) Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuv) (dB) - (dBuvim) | (dBuv/m) (dBuVv/m) (dB)
3mH
1 *2483.5 58.62 Pk 32.5 -39.1 52.02 - - 74 -21.98 213 244 \
2 2517.916 61.04 Pk 32.7 -39 54.74 - - 74 -19.26 213 244 \%
3 *2483.5 47.84 RMS 325 -39.1 41.24 54 -12.76 - 213 244 \%
4 2538.369 48.88 RMS 32.6 -39 42.48 54 -11.52 - 213 244 \

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

RMS - RMS detection
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REPORT NO: 14499837-E2V3
FCC ID: C90-RSBB3

DATE: 2022-11-18
ISED: 10161A-RSBB3

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

W”@LIL Fremont — Chamber J ZBzz2 Det 4 19:28:16
Rodioted Emissions 3-Meters
Project Number:14439837
e Client:SRAM
Config EUT + Support Equipment
Mode: AIREA 244BMH=
148 Tested by:23522 SI
S S N S St S S S S S S —
N
= L R B O O i @ B . b
= Peak Limit (dBuUs/m)
2 7B
£
=
@
T L
fAvg Limit CalBuU/m)
SB ...........
> 3
Y| 1 T .....................
ARG | TR AR
36 H
Frequency (MHz)
R W RN TR DR, ROV WS ER MRS T W s
FCC Parti5C 2 4GHz RSE . TST jvd4323 5 Moy 2822
| gl Fremont = Chamber J 2822 Dot 4 19:28: 16
=
Rodicted Emizsions 3-Meters
Project Numbsr: 14499837
1y Client:SRAM
Conf it EUT + Support Equipment
Mods ATREA 244BMH=
L L T R S Tested by:23522 SI
0 000 OSSOSO SHCUUSSUO: USROS SUSUON: SUSH: SO SSSS
~
I L S s = B B U i C i
= Peak Limit (dBuUs/m)
2 7B
£
=
@
T L
fAvg Limit CalBuU/m)
SB (e
5 .
3 :
Y | ot 4
Q
36
Frequency (MHz)
Range (M) RELAEW Ref/fittn  Dot/fivg Hade Swenp Pts  #5wpsiMode  Position Range (HHz) REWAEY Raf/fittn  Det/iivg Hode Sueep Pts  #5ups/Mode Position
FCC Parti5C 2 4GHz RSE . TST jvd4323 5 Moy 2822

VERTICAL
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REPORT NO: 14499837-E2V3 DATE: 2022-11-18
FCC ID: C90-RSBB3 ISED: 10161A-RSBB3

RADIATED EMISSIONS

Marker Frequency Meter Det 206805 ACF Amp/Cbl/Fltr/ Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(MHz) Reading (dB) - 3mH Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) dBuV/m)

1 * 4879.62 59.68 PK2 34.1 -47 46.78 - - 74 -27.22 38 203 H
*4879.204 49.98 MAv1 34.1 -47.1 36.98 54 -17.02 - - 38 203 H

2 *7321.767 61.09 PK2 35.9 -45.9 51.09 - - 74 -22.91 25 178 H
*7321.411 53.63 MAv1 35.9 -45.8 43.73 54 -10.27 - - 25 178 H

3 *12202.374 58.02 PK2 39.1 -43.2 53.92 - - 74 -20.08 28 179 H
*12202.474 48.45 MAv1 39.1 -43.2 44.35 54 -9.65 - - 28 179 H

4 * 4878.886 60.49 PK2 34.1 -47.1 47.49 - - 74 -26.51 330 209 \
* 4879.226 51.58 MAv1 34.1 -47.1 38.58 54 -15.42 - - 330 209 \

5 *7321.439 60.74 PK2 35.9 -45.8 50.84 - - 74 -23.16 352 198 \
* 7321.599 53.05 MAv1 35.9 -45.9 43.05 54 -10.95 - - 352 198 \

6 9758.198 62.76 PK2 37 -45.6 54.16 - - - - 0 253 \
9758.098 54.83 MAv1 37 -45.6 46.23 - - - - 0 253 \

* - 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: 14499837-E2V3
FCC ID: C90-RSBB3

DATE: 2022-11-18
ISED: 10161A-RSBB3

MID CHANNEL RESULTS

'\E’QUL Fremont - Chamber J 2822 Det 4 19:28: 16
Rodicted Emizsions 3-Meters
Project Number:14499837
e Client : SRaM
Config:EUT + Support Equipment
Mode ' AIREA 244B8MH=
L R Tested by:23522 SI
e E R S
~
T = e S e TR S e E E R—
= Peak Limit C(dBul/m)
o 2] OSSOSO OSSOSO SUSPOOOONOSPOPN SEOTOOUOSU SOUOOSSsOSOOOPOSOUN SUUTISOPOOSRURPO SOPPOPRN SOVRUSSISURN SYSRISRPOOON SUNSUSIOTOE SOOI SO
~
=
&
T o e E e s
Avg Limit CdBuU/m)
=1 g
2
4Bl B e w T ,,,,,,,,,,,,,,,,,
RS [ A
3p E00alhefSASPRSIE SEUSTPON VOSOURIUTR ST NSO OO SUR OO
Freguency (MHz)
oo e e e T PR EET Wm B0 B e S B WU R
FCC Part!18C 2.4GHz RSE TST jv4323 § Moy 2822
WE’@LIL Fremont — Chamber J 2822 Oct 4 19:20:16
Radioted Emissions 3-Meters
Project Number:14439837
e Client :SRAM
Config:EUT + Support Equipment
Mode: AIREA 2448MHz
148 Tested by:23522 SI
A S I S
-
T < 1o S
= Peak Limit C(dBul/m)
o Bl eeeeensneeeeeesmmmmmneseeeeesssaeeseesmeneesaseseesessaneee eaeesessassnsssseepasmenans s esssan s cereeeessaseseeeessans reeereseessasaneesseefensesnnsesseesssheeeseereeseeshseesseessssheeeeseesefesasneeseesmmmeeanesseesssaanesseerenanee
~
=
&
T o e e e
Avg Limit CdBuU/m)
=1 &
5 a
@
T i T T B R R T T a | an a Aot A,
o
] DS OO U OU OO PSP SOOPU: SO0 5O OO OO SOUROSUE SOUUSOUONN SOUSUE SO OSSOSO
Freguency (MHz)
[Ronge [Mez) RELAUEL Ref/fttn  Detifivg Mode Sweap Fts  #5wps/Mode  Position Rorge (Hiz) RBU/VEY Ref/fdtn  Det/fvg Hode Suesp Pt $oupa/tods  Poaition
FCC Part!158C 2.4GHz RSE.TST j+w4323 § Moy 20822
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REPORT NO: 14499837-E2V3 DATE: 2022-11-18
FCC ID: C90-RSBB3 ISED: 10161A-RSBB3

RADIATED EMISSIONS

Marker Frequency Meter Det 206805 ACF Amp/Cbl/Fltr/ Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(MHz) Reading (dB) - 3mH Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) dBuV/m)

1 * 4879.62 59.68 PK2 34.1 -47 46.78 - - 74 -27.22 38 203 H
*4879.204 49.98 MAv1 34.1 -47.1 36.98 54 -17.02 - - 38 203 H

2 *7321.767 61.09 PK2 35.9 -45.9 51.09 - - 74 -22.91 25 178 H
*7321.411 53.63 MAv1 35.9 -45.8 43.73 54 -10.27 - - 25 178 H

3 *12202.374 58.02 PK2 39.1 -43.2 53.92 - - 74 -20.08 28 179 H
*12202.474 48.45 MAv1 39.1 -43.2 44.35 54 -9.65 - - 28 179 H

4 * 4878.886 60.49 PK2 34.1 -47.1 47.49 - - 74 -26.51 330 209 \
* 4879.226 51.58 MAv1 34.1 -47.1 38.58 54 -15.42 - - 330 209 \

5 *7321.439 60.74 PK2 35.9 -45.8 50.84 - - 74 -23.16 352 198 \
* 7321.599 53.05 MAv1 35.9 -45.9 43.05 54 -10.95 - - 352 198 \

6 9758.198 62.76 PK2 37 -45.6 54.16 - - - - 0 253 \
9758.098 54.83 MAv1 37 -45.6 46.23 - - - - 0 253 \

* - 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: 14499837-E2V3
FCC ID: C90-RSBB3

DATE: 2022-11-18
ISED: 10161A-RSBB3

HIGH CHANNEL RESULTS

UL Fremont - Chamber J

2822 Dot 4 268:43:16

128
Rodicted Emizsions 3-Meters
Project Number:14499837
e Client : SRaM
Config EUT + Support Equipment
Mode:AIREA 2475MH=z
L2 = e e Ra T Tested by:45256 JB
L T T S
~
T = S S S e T A
= Peak Limit CdBull/m)
I i feesereeeeeeeeeeeeeeeeeeee e eeeesssseeeneeesssssessssana e essass et e s
<
>
&
I o e
Avg Limit CdBuU/m)
2
| ol
L s
k15 SO0 SEUSSTS PR SISO SORURORI SOTMRIE SOOI
Freguency (MHz)
C—] GE Ref/Ritn  Dabifivg Mode ) Fpaifods  Foaiion Rorge () ] Faf/ittn vy Hede Sueap Fs
143 MCIBI B 122 FEM/Par fg(RIS)  dTesac(fut WArH 0-368deg IHC-3B) /38 9972 e

S(RHS)  Fhrsoc(huto) 18

FCC Part!SC 2. 4GHz RSE TST jw4323 § May 2022

HORIZONTAL

WE’@LIL Fremont — Chamber J 2022 Dct 4 28:43:16
Radioted Emissions 3-Meters
Project Number:14439837
e Client :SRAM
Config:EUT + Support Equipment
Mode: AIREA 2475MHz
1aeg Tested by:45256 JB
L T S T S
-
T < 1o S e~
= Peak Limit C(dBul/m)
o B eceeeseneeeeeeesmmmmmneseeeeesssaseeseeseeneesaseeeeeessaneee e eesasse e eesfanenan s essssn e cereeees e eeessans reeereseessasaeeeseefensesnnsesseesesheesseereeseeshseeeseessanheeeeseesefesasn e e smamenaneseecessaaesseerenane
~
=
&
T 2
Avg Limit CdBuU/m)
=1 &
5
T s VR oteuist oSSR SRS S - = N N —ra ey
a |
] SO OO SOOPU: OO SOOI SOUSNRUSUE SOUUSIUURN SOUSUUE SESIOOUE OSSOSO
Freguency (MHz)
[Ronge [Mez) RELAUEL Ref/fttn  Detifivg Mode Sweap s $5apaiMods  Fosition Rorge (Hiz) RBU/VEY Ref/fdtn  Det/fvg Hode Suesp Pts  $5upa/Mhds  FPoaition
FCC Part!158C 2.4GHz RSE.TST j+w4323 § Moy 20822

VERTICAL
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REPORT NO: 14499837-E2V3 DATE: 2022-11-18
FCC ID: C90-RSBB3 ISED: 10161A-RSBB3

RADIATED EMISSIONS

Marker Frequency Meter Det 206805 ACF Amp/Cbl/Fltr/P Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(MHz) Reading (dB) - 3mH ad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) dBuV/m)

1 *4951.516 57.22 PK2 342 -47.1 44.32 - - 74 -29.68 189 400 H
*4948.994 45.76 MAv1 34.2 -47.1 32.86 54 -21.14 - - 189 400 H

2 *7423.581 60.09 PK2 35.9 -45.8 50.19 - - 74 -23.81 31 222 H
* 7423.665 52.07 MAv1 35.9 -45.8 42.17 54 -11.83 - - 31 222 H

3 9898.178 61.7 PK2 37.2 -44.5 54.4 - - 26 188 H
9898.018 53.89 MAv1 37.2 -44.5 46.59 - - 26 188 H

4 *4949.25 59.96 PK2 34.2 -47.1 47.06 - - 74 -26.94 356 115 \
*4949.118 51.32 MAv1 342 -47.1 38.42 54 -15.58 - - 356 115 \

5 *7423.693 59.43 PK2 35.9 -45.8 49.53 - - 74 -24.47 357 166 \
*7423.621 50.92 MAv1 35.9 -45.8 41.02 54 -12.98 - - 357 166 \

6 9898.05 64.39 PK2 37.2 -44.5 57.09 - - - - 338 197 \
9898.05 57.95 MAv1 37.2 -44.5 50.65 - - - - 338 197 \

* - 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: 14499837-E2V3 DATE: 2022-11-18
FCC ID: C90-RSBB3 ISED: 10161A-RSBB3

10.3. WORST CASE BELOW 30 MHz

SPURIOUS EMISSIONS 9KHz TO 30 MHz (WORST-CASE CONFIGURATION)

mn
]
(%]
=
ry
w

| ol Frenont - Chanber J 2822 Dct 4
2 : — : —
RF Emissions

Project Nurber : 4499837
188 : H H H : Client:SRAM

; Canfig EUT + Support Equipment
: Mode ' RIREA Worst Cose
&6 FEGH L T THEGU Tested by:23522 S1

Eﬂ_\

284B/

CdBulolts)

Bes1 B 1 ] 34
Freguency (MHz)

[Rerge_CHHiz) B/ Pis Rarge (2! UG Rlin  Delffivg Hode Sweep Pis  Faps/tode Pasilion
- 15 ik 16k " i

[2: 15-.43 2tk 7:1-1,785 18k-3a8) /3 foms 1k MR B-36ikdens

3491 16k B:1.185-3 18kC-3oB) /3

fiee 2Tk MR B-360degs

CC 15.2689 Below 3@8MHz TST jv4323 & Jul 2622

ANTENNA- TWO ORIENTATIONS FACE ON/FACE OFF

Below 30MHz Data

Marker Frequency Meter Det Loop Amp/Cbl Dist Corrected Peak Limit Margin Avg Limit Margin Azimuth Antenna
(MHz) Reading Antenna (dB) Corr Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) Polarity

(dBuVv) E(ACF) 300m (dBuVolts) (Degs)

1 .012 26.12 Pk 60 -31.2 -80 -25.08 66 -91.08 46 -71.08 0-360 0 deg

2 .0248 11.31 Pk 58.5 -32 -80 -42.19 59.69 -101.88 39.69 -81.88 0-360 0 deg

3 .0325 9 Pk 57.7 -32.2 -80 -45.5 57.35 -102.85 37.35 -82.85 0-360 0 deg

4 .0123 16.23 Pk 60 -31.2 -80 -34.97 65.78 -100.75 45.78 -80.75 0-360 90 deg

5 .0161 19.47 Pk 59.5 -31.6 -80 -32.63 63.43 -96.06 43.43 -76.06 0-360 90 deg

6 .0244 14.82 Pk 58.5 -32 -80 -38.68 59.85 -98.53 39.85 -78.53 0-360 90 deg

Pk - Peak detector

Marker Frequency Meter Det Loop Antenna Amp/Cbl Dist Corr 30m (dB) Corrected QP Limit Margin Azimuth Antenna
(MHz) Reading E(ACF) (dB) 40Log Reading (dBuVv/m) (dB) (Degs) Polarity
(dBuVv) (dBuVolts) (Degs)
7 1.3197 18.62 Pk 45.2 -32.2 -40 -8.38 25.22 -33.6 7 0 deg
8 10.5899 19.1 Pk 34.7 -32 -40 -18.2 29.5 -47.7 8 0 deg
9 1.2066 19 Pk 45.8 -32.2 -40 -7.4 25.99 -33.39 9 90 deg
10 17.9532 17.63 Pk 34.1 -31.8 -40 -20.07 29.5 -49.57 10 90 deg

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
equivalentto 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: 14499837-E2V3
FCC ID: C90-RSBB3

DATE: 2022-11-18
ISED: 10161A-RSBB3

10.4. WORST CASE BELOW 1 GHz

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

95_|L Fremont — Chamber J ZBzz2 Det 4 23:18:37
Radiated Emissions - 3 Meters
- Project Number:14499837
8 Client : SRAM
Config EUT + Support Equipment
N Mode:AIREA Worst Case
75) | Tested by:23522 SI
o OO ST SO OO SOUOE O SOEO SON S OO SOUT NS OUTNUURUURUUROE OO (SUPTNUURRUORE SIUUSRUURNS SO SO
N
T o e e Tt S i
& : (
2 45 Pkt e CdBOU A ) -
£
=
3
@
E
5
34 =] 1884
Frequency (MHz)
Rsyar (Hz) RELAEW Ref/fittn  Dot/fivg Hade Swenp Pta $S.P=1Mnd= Pasition Rr:;a: [ AR Raf/fittn  Det/iivg Hode Sueep Pts  $5upa/) Pasition
a6 VIBEIB /I BTD | PESK/Lagfe Uidso  \TBe/M B0 M B JoBdags H 32001060 VBEBIN BB | PO/ g Vide Ol G0R NH B 35Bdags H
CC PartlSC 38-1BEBMH= TST 38915 15 Jul 2814
95JL Fremont - Chamber J 2822 Oct 4 23:18:37
i i Rodicted Emizsions - 3 Meters
= Project Number:14499837
g8 Client:SRAM
Conf it EUT + Support Equipment
_ Mods ATREA lorst Case
41| S . Tested by:23522 SI
65
~
T B R e e e
g ’_
T 45 PR TR TE T B ) e
£
>
@
T o e e e e e S e R B
3 H
25 & :
TN P4
“ hh‘.% @
L MW
L i ki
5 1
34 =] 1884
Frequency (MHz)
Range (M) I?BW\BI. Ref/fittn  Dot/fivg Hade Swesp Fts  #5wpsiMode  Position Range (HHz) REWAEY : Raf/fittn  Det/iivg Hode Sueep Pts  #5ups/Mbde Position
FCC Part!SC 38-1BEBMH= TST 38315 15 Jul 2B14
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REPORT NO: 14499837-E2V3 DATE: 2022-11-18
FCC ID: C90-RSBB3 ISED: 10161A-RSBB3

Below 1GHz Data

Marker | Frequency Meter Det | 81560 AF Amp/Cbl Corrected QPK Limit Margin | Azimuth | Height | Polarity
(MHz) Reading (dB/m) (dB) Reading (dBuV/m) (dB) (Degs) (cm)
(dBuV) (dBuV/m)
1 85.3493 35.99 Pk 13.8 -31.3 18.49 40 -21.51 0-360 199 H
2 95.9771 37.62 Pk 15.3 -31.2 21.72 43.52 -21.8 0-360 298 H
3 *38.1621 36.07 Pk 20.9 -31.7 25.27 40 -14.73 0-360 100 \
4 79.9929 36.06 Pk 13.8 -31.4 18.46 40 -21.54 0-360 100 \%
5 100.483 34.01 Pk 16.4 -31.2 19.21 43.52 -24.31 0-360 100 \%
6 *272.009 33.41 Pk 19.1 -30.4 22.11 46.02 -23.91 0-360 99 H
7 558.047 32.44 Pk 24.4 -29.6 27.24 46.02 -18.78 0-360 398 H
8 353.92 31.92 Pk 20.6 -30.2 22.32 46.02 -23.7 0-360 299 Vv
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
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REPORT NO: 14499837-E2V3
FCC ID: C90-RSBB3

DATE: 2022-11-18
ISED: 10161A-RSBB3

10.5. WORST CASE 18-26 G

Hz

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

HI:UL Fremont — Chamber K 2822 Oct 25 18:48:58
RF Emissions 3 meter
Project Mumber:14499837
L Client  SRAM
Config:EUT + Support Equipment
Mode:AIREA Worst Cose
Do Tested by 28471 TL
85
~
@ Peak Limit (dBull/m)
8 M
I o
o
3 Aver L Ll
@ SOpmm
DR
| 8088 265680
Frequency (MHz2
‘T“\%;!?Eéﬁa Iﬁqg)”” H};:;lm ’EF;[ Q:g Hode: Si:zmu ) ?"ék I::?ﬁ'ﬂﬂde ;S;;z;a f Range (MHz) FEU/UBK Ref/fitn  Det fvg Mode Sueep Ple  tSpa/Mode Position
18-26 5GHz Test 3-meter TST jvw4323 18 May 2022
HI:UL Fremont — Chamber K 2822 Oct 25 18:48:58
RF Emissions 3 meter
Project Mumber:14499837
L Client  SRAM
Config:EUT + Support Equipment
Mode:AIREA Worst Cose
Do Tested by 28471 TL
85
~
@ Peak Limit (dBull/m)
8 M
I o
o
3 Aver L Ll
@ SOpmm
DR
| 8088 265680
Frequency (MHz2
Renge (HHz) REWAE Ref/ittn  Oet Fvg Hode Jueep Pis  Bowpa/Mode Position Range (MHz) ﬂ;li’wl Ref/fitn  Det fvy Mode Sweep Ple  tSps/Mode Position
18-26 5GHz Test 3-meter TST jvw4323 18 May 2022
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REPORT NO: 14499837-E2V3 DATE: 2022-11-18
FCC ID: C90-RSBB3 ISED: 10161A-RSBB3

18 — 26GHz DATA

Marker Frequency Meter Det 81138 215705 Cables Corrected Peak Limit PK Average Margin Azimuth Height Polarity
(MHz) Reading AF amp/cbl (dB) Reading (dBuV/m) Margin Limit (dB) (Degs) (cm)
(dBuVv) (dB/m) (dB) (dBuVolts) (dB) dBuV/im
1 *19072.888 46.09 Pk 32.7 -60.8 18.1 36.09 74 -37.91 54 -17.91 0-360 100 H
2 *19624.916 42.95 Pk 32.8 -60.9 18.3 33.15 74 -40.85 54 -20.85 0-360 200 H
3 26221.385 36.7 Pk 34.5 -60.8 21.3 31.7 74 -42.3 54 -22.3 0-360 200 H
4 *18644.583 45.61 Pk 32.5 -60.6 17.9 35.41 74 -38.59 54 -18.59 0-360 199 \
5 *19552.194 43.68 Pk 32.8 -61 18.3 33.78 74 -40.22 54 -20.22 0-360 100 \
6 25557.441 32.54 Pk 34.3 -61.2 20.9 26.54 74 -47.46 54 -27.46 0-360 199 \4

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