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REPORT NO: 14954500-E6V1 DATE: 2023-11-15
FCC ID: C90-HKB1 IC: 10161A-HKB1

1. ATTESTATION OF TEST RESULTS

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

EUT DESCRIPTION: BICYCLE HEAD UNIT
MODEL: 12300
BRAND: SRAM
SERIAL NUMBER: Radiated: 00416GA23270005 and 00416GA23270009
DATE TESTED: 2023-11-06 to 2023-11-07
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Complies
CFR 47 Part 15 Subpart E Complies
ISED RSS-247 Issue 3 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.

Page 4 of 34

UL VERIFICATION SERVICES
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



REPORT NO: 14954500-E6V1
FCC ID: C90-HKB1

DATE: 2023-11-15
IC: 10161A-HKB1

Approved & Released For

UL Verification Services Inc. By:

_ 0\
Jfl?ﬂmu__,/

el

Prepared By:

e [l

"

Dan Coronia

Operations Leader

Consumer Technology Division
UL Verification Services Inc.

Reviewed By:

——

Gerardo Abrego

Senior Test Engineer
Consumer Technology Division
UL Verification Services Inc.

Kiya Kedida

Senior Project Engineer
Consumer Technology Division
UL Verification Services Inc.

Page 5 of 34

UL VERIFICATION SERVICES

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



REPORT NO: 14954500-E6V1 DATE: 2023-11-15
FCC ID: C90-HKB1 IC: 10161A-HKB1

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.

FCC Clause | ISED Clause Requirement Result Comment
Reporting Per ANSI C63.10,
See Comment Duty Cycle purposes only Section 12.2.
RSS-GEN 8.9, For colocation testing
15.209, 15.205, 8.10, Radiated Emissions Complies
15.407 (b) (1-4) RSS.247 6.2

3. TEST METHODOLOGY

The tests documented in this report were performed in accordance with:
FCC CFR 47 Part 2

FCC CFR 47 Part 15

FCC KDB 662911 D01 v02r01

FCC KDB 905462 D02 v02/D03 v01r02/D06 v02
KDB 558074 D01 15.247 Meas Guidance v05r02
FCC KDB 789033 D02 v02r01

KDB 414788 D01 Radiated Test Site v01r01
ANSI C63.10-2013

RSS-GEN Issue 5 + A1 + A2

RSS-247 Issue 3

The scope of this report covers the co-location modes in the 2.4GHz and 5Ghz band.

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 uUs0104 2324A 550739
Fremont, CA 94538, U.S.A
Building 2:

(] | 47266 Benicia Street uso0104 22541 550739
Fremont, CA 94538, U.S.A
Building 4:

47658 Kato Rd uso0104 2324B 550739

Fremont, CA 94538, U.S.A
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REPORT NO: 14954500-E6V1 DATE: 2023-11-15
FCC ID: C90-HKB1 IC: 10161A-HKB1

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 Frequnecy (Spectrum Analyzer) 141.16 Hz
Worst Case Conducted Disturbance, 9KHz to 0.15 MHz 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 1.94dB
Worst Case Conducted Disturbance, 9KHz to 0.15 MHz 3.78 dB
Worst Case Conducted Disturbance, 0.15 to 30 MHz 3.40 dB
Worst Case Radiated Disturbance, 9KHz to 30 MHz 2.87 dB
Worst Case Radiated Disturbance, 30 to 1000 MHz 6.01 dB
Worst Case Radiated Disturbance, 1000 to 18000 MHz 4,73 dB
Worst Case Radiated Disturbance, 18000 to 26000 MHz 451 dB
Worst Case Radiated Disturbance, 26000 to 40000 MHz 5.29dB
Time Domain Measurements 3.39%
Temperature 0.57
Humidity 3.39%
DC Supply Voltages 0.57%

Uncertainty figures are valid to a confidence level of 95%.
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REPORT NO: 14954500-E6V1 DATE: 2023-11-15
FCC ID: C90-HKB1 IC: 10161A-HKB1

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.

6. EQUIPMENT UNDER TEST
6.1. EUT DESCRIPTION

The EUT is a Bicycle Head Unit.

6.2. MAXIMUM OUTPUT POWER & DESCRIPTION OF AVAILABLE
ANTENNAS

Refer to reports 14954500-E1, -E2, -E3, -E4, -E8 and -E9 for output power and antenna gain
and type information.

6.3. SOFTWARE AND FIRMWARE

The EUT firmware installed, and the test utility software used during testing was FVIN: H-2.0.
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REPORT NO: 14954500-E6V1 DATE: 2023-11-15
FCC ID: C90-HKB1 IC: 10161A-HKB1

6.4. WORST-CASE CONFIGURATION AND MODE
For BT

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

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

GFSK mode: DH5
8PSK mode: 3-DH5

For BLE

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

The worst-case data rate provided by the client were:

Qualcomm Radio:
- BLE: 1Mbps

Left / Right Nordic Radio:
- BLE: 1Mbps

- BLE: 2Mbps

- BLE: 125kbps

- BLE: 500kbps

For AIREA

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

Right Nordic Radio:
The worst-case data rate provided by the client was 250kbps.

For ANT+

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

Left Nordic Radio:
- ANT + : 1Mbps

- ANT + : 2Mbps

- ANT + : 250kbps
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REPORT NO: 14954500-E6V1 DATE: 2023-11-15
FCC ID: C90-HKB1 IC: 10161A-HKB1

For 2.4 DTS

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

802.11b mode: 1 Mbps
802.11g mode: 6 Mbps
802.11n HT20 mode: MCSO
802.11n HT40 mode: MCSO

For 5GHz UNII

The worst-case data rates were determined to be as follows, based on input from the
manufacturer of the radio.

802.11a mode: 6 Mbps
802.11n HT20mode: MCSO
802.11n HT40mode: MCSO
802.11ac VHT80 mode: MCSO
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REPORT NO: 14954500-E6V1 DATE: 2023-11-15
FCC ID: C90-HKB1 IC: 10161A-HKB1

6.5. SIMULTANEOUS TRANSMISSION CONFIGURATIONS

Simultaneous transmission of the following was investigated:

1 Qualcomm BLE/ Nordic right radio BLE
2_Qualcomm BLE/ Nordic Left radio ANT +
3_Qualcomm BT /Nordic right radio BLE

4 Qualcomm BT /Nordic Left radio ANT +

5 _Qualcomm 2.4GHz / Nordic right radio BLE
6_Qualcomm 2.4GHz / Nordic Left radio ANT +
7 _Qualcomm 5GHz + / Nordic right radio BLE
8 Qualcomm 5GHz +/ Nordic Left radio ANT +

Per the manufacturer, no other radios transmit simultaneously. See section 9.2 for modes
tested.All test cases were identified based on the the highest power in the band.
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REPORT NO: 14954500-E6V1
FCC ID: C90-HKB1

DATE: 2023-11-15
IC: 10161A-HKB1

6.6. DESCRIPTION OF TEST SETUP

SUPPORT TEST EQUIPMENT

Description Manufacturer Model Serial Number FCC ID/ DoC
Laptop Lenovo ThinkPad P15s F53D168E-F6F2-4FE5-92C6- )
008E22EB6B88
Laptop AC/DC Lenovo ADLX65YCC2D 8SSA10R16875C2TJ )
Adapter
I/O CABLES (CONDUCTED TEST)
Cable # of Identical Connector Cable
No. Port Ports Type Cable Type Length (m) Remarks
1 AC 1 2-Prong Un-shielded 1 AC Mains to LT AC/DC
Adapter
2 DC 1 DC Un-shielded 15 AC/DC Adapter to Laptop
3 uUSB 1 USBAtoUSBC Un-shielded 1 Laptop to EUT
4 SMA 1 SMA Un-shielded 0.1 EUT to Spectrum
Analyzer
5 AC 1 3-Prong Un-shielded 15 AC Mains to Spectrum
Analyzer
I/O CABLES (RADIATED TEST EMISSIONS)
Cable # of Identical Connector Cable
No. Port Ports Type Cable Type Length (m) Remarks
1 AC 1 2-Prong Un-shielded 1 AC Mains to LT AC/DC
Adapter
2 DC 1 DC Un-shielded 15 AC/DC Adapter to Laptop
3 USB 1 USB Ato USB C Un-shielded 1 Laptop to EUT
4 AC 1 3-Prong Un-shielded 15 i
nalyzer
TEST SETUP

For the purposes of testing, the EUT is connected to a laptop via USB A to USB C for radiated
emissions above 1GHz. The EUT is normally powered by a Li-lon battery at 3.85V. The laptop

is used for setting up purposes and was used during testing.
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REPORT NO: 14954500-E6V1 DATE: 2023-11-15
FCC ID: C90-HKB1 IC: 10161A-HKB1

SETUP DIAGRAMS

Radiated Configuration

Control Room

Spectrum Analyzer

G-

3 Laptop

AC/DC
Adapter

1

AC MAINS

7. MEASUREMENT METHOD

Unwanted emissions in restricted bands: KDB 789033 D02 v02r01, Sections G.3, G.4, G.5, and
G.6.

Unwanted emissions in non-restricted bands: KDB 789033 D02 v02r01, Sections G.3, G.4, and
G.5.
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REPORT NO: 14954500-E6V1 DATE: 2023-11-15
FCC ID: C90-HKB1 IC: 10161A-HKB1

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, Horn 1-18GHz ETS-Lindgren 3117 80404 2024-08-31 2023-08-08
RF Filter Box, 1-18GHz, 8 UL-FR1 SAC 8 port f 197920 2024-05-31 | 2023-05-17
Port box 1
EMI TEST RECEIVER Rohde & Schwarz ESW44 225688 2024-02-29 | 2023-02-14
Spectrum Analyzer, PXA, Agilent 1 e
3Hz to 44GHz Technologies N9030A 80396 2024-01-31 2023-01-27
10dB Fixed Attenuator Pastern_ack PE7087-10 N/A Verified Verified
Enterprises
UL TEST SOFTWARE LIST
Radiated Software uL | ULEMC | Version 9.5, 01 May 2023-01-05

NOTES:

1. Equipment listed above that calibrated during the testing period was set for test after the
calibration.

2. Equipment listed above that has a calibration due date during the testing period, the testing is
completed before equipment expiration date.
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REPORT NO: 14954500-E6V1 DATE: 2023-11-15
FCC ID: C90-HKB1 IC: 10161A-HKB1

9. SIMULTANEOUS TRANSMISSION TEST RESULTS

9.1. ON TIME AND DUTY CYCLE

Refer to reports 14954500-E1, -E2, -E3, -E4, -E8, and -E9 for duty cycle data
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REPORT NO: 14954500-E6V1 DATE: 2023-11-15
FCC ID: C90-HKB1 IC: 10161A-HKB1

9.2. LIMITS AND PROCEDURE
FCC 8§15.205 and §15.209
FCC 815.407(b)(1-4) -
RSS-GEN, Section 8.9 and 8.10
RSS 247 Issue 3 Sections
6.2.1.2 (for 5150-5250 MHz band)
6.2.2.2 (for 5250-5350 MHz band)

6.2.3.2 (for 5470-5600 MHz and 5650-5725 MHz bands)
6.2.4.2 (for 5725-5850 MHz band)

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

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.

Based 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.
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REPORT NO: 14954500-E6V1 DATE: 2023-11-15
FCC ID: C90-HKB1 IC: 10161A-HKB1

KDB 558074 D01 15.247 Meas Guidance v05r02

Use of a duty cycle correction factor (DCCF) is permitted for calculating average radiated field
strength emission levels for an FHSS device in 15.247. This DCCF can be applied when the
field strength limit (e.g., within a Government Restricted band) and the conditions specified in
Section 15.35(c) can be satisfied. The average radiated field strength is calculated by
subtracting the DCCF from the maximum radiated field strength level as determined through
measurement. The maximum radiated field strength level represents the worst-case (maximum
amplitude) RMS measurement of the emission(s) during continuous transmission (i.e., not
including any time intervals during which the transmitter is off or is transmitting at a reduced
power level). It is also acceptable to apply the DCCF to a measurement performed with a
peak detector instead of the specified RMS power averaging detector. Note that Section
15.35(c) specifies that the DCCF shall represent the worst-case (greatest duty cycle) over any
100 msec transmission period.

Note - For this test program, Peak detection was used. The DCCF was then subtracted from the
peak value. The DCCF was calculated based on the worst case on-time when the device
transmits DH5 packets and operates on 20 channels (5/1600 s per hop = 3.125 ms per
channel). In this mode, the device will have a maximum of 2 hops on a channel in 100ms or 2x
3.125 ms = 6.25 ms on any channel. Therefore, DCCF= 20log (6.25 / 100) = - 24dB.
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REPORT NO: 14954500-E6V1

FCC ID: C90-HKB1

DATE: 2023-11-15
IC: 10161A-HKB1

9.2.1. TEST CASE 1

BLE 2440MHz + BLE 2M 2480MHz
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185 “|Client: SRAM LLC
Config: EUT + Support Equipment
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B 75k
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HORIZONTAL
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VERTICAL
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REPORT NO: 14954500-E6V1 DATE: 2023-11-15
FCC ID: C90-HKB1 IC: 10161A-HKB1

Radiated Emissions

Warker Frequency Meter Det 80404_ACF(d Cbi/Amp (dB) DCCF (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(MHz) Reading B)-3mH Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 2399.565 44.14 PK2 324 -11.3 0 65.24 - - - - 173 164 H
2 2520.687 46.75 PK2 32.2 -10.9 0 68.05 - - - - 25 132 H
3 2400.061 41.57 PK2 324 -11.3 0 62.67 - - - - 324 173 i
4 2519.329 42.86 PK2 322 -10.9 0 64.16 - - - - 168 260 i
5 *4959.034 57.1 PK2 34.1 -39.9 0 51.3 - - 74 -22.7 38 125 H
*4959.022 49.11 MAvV1 34.1 -39.9 2.06 45.37 54 -8.63 - - 38 125 H
6 6506.411 51.32 PK2 35.6 -38 0 48.92 - - - - 166 115 H
7 *4961.119 55.86 PK2 34.1 -39.8 0 50.16 - - 74 -23.84 5 224 Vv
*4959.124 47.1 MAvV1 34.1 -39.9 2.06 43.36 54 -10.64 - - 5 224 i
8 6506.701 51.61 PK2 35.6 -38.1 0 49.11 - - 13 130 \

* - 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: 14954500-E6V1
FCC ID: C90-HKB1

DATE: 2023-11-15
IC: 10161A-HKB1

9.2.2. TEST CASE 2

BLE 2440MHz + ANT+ 2M 2480MHz

| .‘:Chcml:er’ B4-RDE-K 2823 Nowv 6 BE:58: 19
Radiated Emissions 3-Meters
Project Number: 14954588
185 “1Client: SRAM LLC
Config: EUT + Support Equipment
Mode: Co-lacation BLE_ANT+
ELEIES Tested by: 28756 CU
B}
=~ Peak Lim BEul
B 7Sk
=
T BS
S
3 Avg Limit (dBul/m)
v | dBul/m)
§ s ‘
9
1 ST WY b
35
250
1884 ==L | 8BBE
Frequency (MHz)
Rarge ) REWEU Rof/fitn Dot fvg Poske Seear Pt Fupa/Mode Fosition [Rarge () REUAES Ref/iin Dol fivg Fods Sueep Pta  fomaffode Position
O T e R L T X N e i T T
FCC PartlSC 2.4GHz RSE.TST 38915 29 Dec 2815 Rev 9.5 Bl Moy 2823
| I‘Echamher B4-RDE-K 2823 Nov 6 BE:568:19
Rodiated Emizsions 3-Meters
Project Number: 14954500
185 “|Client: SRAM LLC
Config: EUT + Support Equipment
Made: Co-lacation BLE_ANT+
[ O OSSOSO SYOSS S SO Tested by: 28756 CU
BEfeeeen
~ Feak Lim clBul
B 75k
@
g ﬁ% .....
£
3 Avg Limit (dBul/m)
8 55k =
as. 4
5 z S|
o
5
35 =N
25f
1808 1BERE 18868
Frequency (MHz)
Rerge (HHz) RBU/UBY Ref/fiitn Dot g Hode Swanp Pts #oupsMode  Fosition Rorge (HHz) RBU/VB Raf/fitin Dot fug Mode Swesp Fts $5upaMode  Poaition
FCC Part!SC 2.4GHz RSE.TST 3B915 29 Dec 26815 Rev 9.5 B1 Moy 2823
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REPORT NO: 14954500-E6V1 DATE: 2023-11-15
FCC ID: C90-HKB1 IC: 10161A-HKB1

Radiated Emissions

Marker Frequency Meter Det 80404_ACF(d Cbl/Amp (dB) DCCF (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(MHz) Reading B) - 3mH Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuvim)
1 2399.982 40.26 PK2 324 -11.3 0 61.36 - - - - 177 223 H
4 * 1356.456 36.1 PK2 28.6 -133 0 514 - - 74 -22.6 278 139 \
*1359.679 24.72 MAvV1 28.7 -13.2 2.06 42.28 54 -11.72 - - 278 139 \
2 *4879.521 52.35 PK2 344 -39.9 0 46.85 - - 74 -27.15 327 109 H
* 4879.995 40.99 MAvV1 34.4 -39.9 2.06 37.55 54 -16.45 - - 327 109 H
3 6506.312 52.15 PK2 35.6 -38 0 49.75 - - - - 320 228 H
5 *4853.761 51.82 PK2 347 -39.9 0 46.62 - - 74 -27.38 7 341 \
* 4854.098 39.46 MAv1 34.7 -39.9 2.06 36.32 54 -17.68 - - 7 341 \
6 6506.404 51.3 PK2 35.6 -38 0 48.9 - - 204 208 \

* - 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: 14954500-E6V1 DATE: 2023-11-15
FCC ID: C90-HKB1 IC: 10161A-HKB1

9.2.3. TEST CASE 3

8PSK 2441MHz + BLE 2M 2480MHz

=Chamber B4-RDE-K 2823 Nov 6 18:58:59
Rodiated Emizsions 3-Meters

Project Number: 14954580
185 “IClient: SRAM LLC

11

Canfig: EUT + Support Equipment
Made: Co-lacat ion BT_BLE

g5l Tested by: 28756 CU
BSmr

~ Peck Lim Bl

B 75k

@

B =

2 B5- i

£

3 g Limit (dBUU/m) 1

8 55k = 7

45}

35

25

1808 ' ‘ 1688 15060
Frequency (MHz)

Ronge W) RBU/ Ref/fttn Dot fvg Hodo Sueap Fta  taupaMods Fosition Fargs 2} FBL/UEL Faf/ftin Dol fvg Moch Suesp Fta  dspalode Position
117~ 300 INC-380 /36K 167/ PERK - ATusec(fubo) SAB1  WAX 6-36Bdey -1 E66 9972 FER - S B350y

1HC-353/ 36k (Ruto) 163B3  HAX: ge H
FCC Part!SC 2. 4GHz RSE.TST 36515 29 Dec 2015 Rev 9.5 B1 Moy 2823

HORIZONTAL

HEChaml:Er- B4-RDE-K 2823 Nov 6 18:58:59
Rodiated Emizsions 3-Meters
Project Number: 14954500
185 “|Client: SRAM LLC
Config: EUT + Support Equipment
Made: Co-lacation BT BLE
[ OO OSSOSO OSSO SYOSSOSSS SO Tested by: 28756 CU
BEfeeeen
~ Feak Lim Eu
B 75k
@
g ﬁ% ..... é\
-
3 Avg Limit (dBub/m
§ o :
o]
454
8
Z g
35
25f
1808 1BERE 18868

Frequency (MHz)

Rerge (1) REW/UE Ref/Attn Dot fug Mode Sensp Fta  $upaMode  Foaition [Rarge (2 B/ Fef/fitin et fiug Modk Suesp Fia  doupa/Mode  Fosition

FCC PartiSC 2. 4GHz RSE.TST 36215 29 Dec 2615 Rev 9.5 B1 Moy 2823

VERTICAL
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REPORT NO: 14954500-E6V1 DATE: 2023-11-15
FCC ID: C90-HKB1 IC: 10161A-HKB1

Radiated Emissions

Marker Frequency Meter Det 80404_ACF(d Cbl/Amp (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(MHz) Reading B) - 3mH Reading (dBuV/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dBuVv/m)
2 2518.221 51.21 PKFH 32.2 -10.9 7251 - - - - 26 282 H
4 2517.895 48.66 PKFH 32.2 -10.9 69.96 - - - - 309 101 \
5 *4959.212 56.7 PKFH 34.1 -39.9 49.9 - - 74 -24.1 36 138 H
*4959.817 45.49 VALIT 34.1 -39.8 39.79 54 -14.21 - - 36 138 H
6 6509.407 49.47 PKFH 35.7 -38.2 46.97 - - - - 171 125 H
7 * 4959.043 55.08 PKFH 34.1 -39.9 49.28 - - 74 -24.72 9 289 \
* 4959.726 44.6 VALIT 34.1 -39.8 38.9 54 -15.1 - - 9 289 \
8 6509.186 50.78 PKFH 35.6 -38.2 48.18 - - - - 13 210 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PKFH FHSS/BT RB=100k for Frequencies<1GHz / RB=1MHz for Frequencies>1GHz, VB=3 x RB, Peak
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 14954500-E6V1

FCC ID: C90-HKB1

DATE: 2023-11-15
IC: 10161A-HKB1

9.2.4. TEST CASE 4

8PSK 2441MHz + ANT+ 2M

2480MHz

IW:CHDWEE# B4-RDE-K

2023 Nov 6

13:59:86

Radiated Emissions 3-Meters

Rerge () REW/UEY Ref/fitin  Dut fg Mode Sweep Pta  FupaMode Fosition

Project Number: 14954588
185 “Clignt: SRAM LLC
Canfig: EUT + Support Equipment
Made: Co-lacation BT_ANT+
95} Tested by: 28756 CU
85
=~ Peak Lim Bul
B 7Sk
=
2 E5
£
>
a
o 55
45}
35
25|
1ag4 [=l=lE]E] 18868
Frequency (MHz)
Renge (HHz) REWABY Ref/fittn  Dat fvg Mode Sweap Pts #oupsMode  FPosition Rarge (HHz) REUAVEW Raf/iitin Dot fivg Mode Suesp Pts 15ups/Mode  Position
Ben- 3660 WO B I8 LK DerGko) B WG B ook e Y P S huto) 1E060 HAH B dage
FCC PardISC 2 4GHz RSE.TST 38915 29 Dec 2815 Rev 9.5 Bl Moy 2823
IW:CHUWEEf B4-RDE-K 2823 Nowv 6 13:59:86
Radiated Emissions 3-Meters
Project Number: 14954588
185 “Clignt: SRAM LLC
Canfig: EUT + Support Equipment
Made: Co-lacation BT_ANT+
95} Tested by: 28756 CU
85
=~ Peak Lim Bul
B 7Sk
=
2 E5
£
3 Avg Limit (dBul/m)
2 g Sul)/m)
T 55 >
o
| RSSO Y7 v4fhsbilSEUEORNRRRUURON: SSOURNPRPRUSSPRNY: SENURUSRUSROE SISO RSO SUURE SOOI SRR SOOI ol b
| -
5
e[ - okl
25|
1ag4 [=l=lE]E] 18868
Frequency (MHz)
Range CHiz) REUAVEW Raf/iitin Dot fivg Mode Suesp Pts 15ups/Mode  Position

FCC Part|5C 2 4GHz RSE.TST 36915 29 Dec 2@15 Rev 9.5 Bl Moy 2623

VERTICAL
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REPORT NO: 14954500-E6V1 DATE: 2023-11-15
FCC ID: C90-HKB1 IC: 10161A-HKB1

Radiated Emissions

Marker Frequency Meter Det 80404_ACF(d Cbl/Amp (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(MHz) Reading B) - 3mH Reading (dBuVv/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuVv) (dBuV/m)
1 2518.427 38.19 PKFH 32.2 -10.9 59.49 - - - - 309 102 H
2 *2771.903 36.09 PKFH 32.5 -10.5 58.09 - - 74 -15.91 93 242 \
* 2772517 23.04 VALT 32.6 -10.4 45.24 54 -8.76 - - 93 242 \
3 * 4867.344 49.62 PKFH 34.5 -39.7 44.42 - - 74 -29.58 256 228 H
*4867.619 36.09 VALIT 34.5 -39.8 30.79 54 -23.21 - - 256 228 H
4 6508.21 47.84 PKFH 35.7 -38.2 45.34 - N - - 299 208 H
5 * 4852.367 49.3 PKFH 34.7 -39.9 44.1 - - 74 -29.9 330 249 \
* 4855.331 35.87 VALT 34.7 -39.8 30.77 54 -23.23 - - 330 249 \
6 6508.617 47.56 PKFH 35.6 -38.2 44.96 - - 57 131 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PKFH FHSS/BT RB=100k for Frequencies<1GHz / RB=1MHz for Frequencies>1GHz, VB=3 x RB, Peak
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 14954500-E6V1 DATE: 2023-11-15
FCC ID: C90-HKB1 IC: 10161A-HKB1

9.2.5. TEST CASE 5

11n HT40 2452MHz + BLE 2M 2480MHz

=Chamber B4-RDE-K 2823 Nov 3 23:33:83
Rodiated Emizsions 3-Meters

Project Number: 14954580
185 “IClient: SRAM LLC

11

Config: EUT + Support Equipment
Made: Co-lacation OTS_BLEZM
95} / Tested by: 23522 SI
Sl —
~ Peak Limit CdBul/
B 75k
@
; ﬁ% ..... \
£
3 Avg Limit (dBul/m) l
8 55k = |
uﬂwﬂﬂJ 3
“5W 7 7 - “M
35 __.I P e
Al A
25}
1864 ' ‘ 1BEEa 18088
Frequency (MHz)
Ra\gl z) RBU/UBY Ref/Mitn Det ﬂua Hode Swanp Pts #oupsMode  Fosition I?nr\?l MHz) RBU/VB Ref/fitin  Dat hugﬂmh S-up Pts 15wps/Mode Position
10603208 INC-3B)/38k 127738 PERK - ATwsoc(Auke 61 WALK 8-36Bd ey 3, 0E-1 8063 NC-3d80/38k  B9/2 FEM - FBuseclfuto) 18EB  HAXH B-368degs H
FCC Part!SC 2.4GHz RSE.TST 38215 29 Dec 26815 Rev 9.5 B1 Moy 2823
|  5Chenber B4-RDE-K 2023 Nov 3 23:33:03
Radiated Emissions 3-Meters
Project Number: 14954588
185 “Clignt: SRAM LLC
Config: EUT + Support Equipment
Made: Co-lacation OTS_BLEZM
ELEIES : - Tested by: 23522 SI
85
~ Peak Li Bl
B 7Sk
=
2 EB5}-
£
3 Avg Limit (dBul)/m
T 55k -
S L . WY il
“ g 5 &5 | ! ;
ad o H | 2
35
25}
1ag4 ] [=l=lE]E] 18868
Frequency (MHz)

Rarge (Hiz) REW/VEW Raf/fttn Dol fivg Mode Sueep Fia  toups/Mode Position

Rerge () REW/UEY Ref/fitin  Dut g Mode Sweep Pta  FupaMode Fosition

FCC Part|5C 2 4GHz RSE.TST 36915 29 Dec 2@15 Rev 9.5 Bl Moy 2623

VERTICAL
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REPORT NO: 14954500-E6V1 DATE: 2023-11-15
FCC ID: C90-HKB1 IC: 10161A-HKB1

Radiated Emissions

Frequency Meter Det 80404_ACF(d Cbl/Amp (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(MHz) Reading B) - 3mH Reading (dBuVv/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuVv/m)

*1298.982 60.23 PK2 29.3 -36.2 53.33 - - 74 -20.67 326 209 H
*1298.748 48.17 MAv1 29.3 -36.2 41.27 54 -12.73 - - 326 209 H

1650.003 60.11 PK2 29 -36.2 5291 - - - - 9 241 \4

1649.636 48.34 MAv1 29 -36.2 41.14 - - - - 9 241 \
* 4959.222 55 PK2 34.1 -39.9 49.2 - - 74 -24.8 157 178 H
*4959.011 46.15 MAv1 34.1 -39.9 40.35 54 -13.65 - - 157 178 H
*15849.222 47.15 PK2 40.9 -31.7 56.35 - N 74 -17.65 122 317 H
* 15850.252 35.55 MAv1 40.9 -31.8 44.65 54 -9.35 - - 122 317 H
* 4959.436 54.58 PK2 34.1 -39.9 48.78 - N 74 -25.22 203 101 \
* 4960.879 45.68 MAv1 34.1 -39.8 39.98 54 -14.02 - - 203 101 \4

6565.281 51.26 PK2 35.9 -38.2 48.96 - - - - 295 233 \

6565.291 42.25 MAv1 35.9 -38.2 39.95 - - - - 295 233 \4

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 14954500-E6V1

FCC ID: C90-HKB1

DATE: 2023-11-15
IC: 10161A-HKB1

9.2.6. TEST CASE 6

11n HT40 2452MHz_+ ANT+ 2M 2480MHz

IWECthEEF B4-RDE-K

2823 Nowv 3 21:83:42

Rodiated Emizsions 3-Meters

Project Number: 14954500

185 “IClient: SRAM LLC
Config: EUT + Support Equipment
Made: Co-lacation DTS_ANTZM
95 Tested by: 23522 SI
BS e
. Peak Lim B/
R —
@
g ﬁ% .....
S
% A Limit CdBul/m
8 55k

IR

" M
35
25k
186868 1 BEBA 18886
Frequency (MHz)
Rerge (MHz) REW/UBY Ref/fiitn Dot g Hode Swanp Pts #oupsMode  Fosition RBUAEY Raf/itin Dot fug Mode Swesp Fis $5upsMode  Poaition
-0 NGBk 121/ PR - ATussctiuto) GBI WASH 368y WC-AE)Ie 6972 FERK - SSineoc(huto) 16381 HAL B-3adege H
FCC Part!SC 2.4GHz RSE.TST 38215 29 Dec 26815 Rev 9.5 B1 Moy 2823
~Chamber B4-RDE-K 2023 Nov 3 21:@3:42

Radiated Emissions 3-Meters
Project Number: 14954588
185 “Clignt: SRAM LLC
Config: EUT + Support Equipment
Mode: Co-lacation DTS_ANTZM
ELEIES Tested by: 23522 SI
85
~ Peak Li dBul
B 7Sk
=
2 E5
£
3 Avg Limit (dBul/m)
T 55k -
4
| SO TV it SRRSO SNSSSPSRMRRSISN NVSSRISTSSSSE SURMSSSSON SSSSON NSRS SSSRSTE SSSSRS————" i
=]
Q
35
25}
1ag4 [=l=lE]E] 18868
Frequency (MHz)
Ref/fittn  Det  fvg Mode Swenp Pts #oupsMode  FPosition REUAVEW Raf/iitin Dot fivg Mode Suesp Pts 15ups/Mode  Position

Rerge () REW/UEY

FCC Part|5C 2 4GHz RSE.TST 36915 29 Dec 2@15 Rev 9.5 Bl Moy 2623

VERTICAL
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REPORT NO: 14954500-E6V1 DATE: 2023-11-15
FCC ID: C90-HKB1 IC: 10161A-HKB1

Radiated Emissions

Marker Frequency Meter Det 80404_ACF(d Cbl/Amp (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(MHz) Reading B) - 3mH Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuVv/m)
1 1848.27 60.04 PK2 312 -35.7 55.54 - - - - 230 306 H
1847.603 48.15 MAv1 31.2 -35.7 43.65 - - - - 230 306 H
4 *1286.457 60.38 PK2 29.2 -36.3 53.28 - - 74 -20.72 53 375 \
*1289.189 48.22 MAv1 29.4 -36.3 41.32 54 -12.68 - - 53 375 \
2 *4026.313 51.9 PK2 337 -41.4 44.2 - - 74 -29.8 14 159 H
*4031.771 40.83 MAv1 33.7 -41.3 33.23 54 -20.77 - - 14 159 H
3 6538.838 50.02 PK2 35.7 -38.1 47.62 - - - - 3 185 H
6538.529 38.81 MAv1 35.7 -38.1 36.41 - - - - 3 185 H
5 6538.233 50.95 PK2 35.7 -38.1 48.55 - - - - 19 282 \
6538.468 42.67 MAv1 35.7 -38.1 40.27 - - - - 19 282 \
6 3495.91 52.83 PK2 34.4 -41.4 45.83 - - - - 43 279 \
3499.483 41.16 MAv1 34.9 -41.6 34.46 - - N - 43 279 \

* - 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: 14954500-E6V1
FCC ID: C90-HKB1

DATE: 2023-11-15
IC: 10161A-HKB1

9.2.7. TEST CASE 7

1la 5320MHz + BLE 2M 2480MHz

| 1 5Chanber B4-RDE-K 2823 Nov 3 2@:1@:18
Radicted Emissions 3-Meters
o5 Project Numbsr: 14954588
185} “IClient: SRAM LLC
Config: EUT + Support Equipment
Modk: Co-loced jan UNTT_BLE 2M
EEIEES 1 Tested by: 23522 51
B85}
= t (dBul/m
= dlBL
3 TSkl i B
T 65 -
3 Avg Limit (dBul/m) o
E g
o
S - AP | S N S S—— i
(o 4
b gl
25
188d [NEEIEE] 18889
Frequency (MHz)
Rerge (M) REUABY Ref/fittn  Dut  fvg Mode Pts Fonge CHHz) Febll U Raf/fittn Dot fivg Moda
030 a1 T 551 5 Sa0k-5/%% WO/ Bl R
330005608 1MC-381/38 181/1@ I - Al 6158-1 8908 INC-3d8)/ 30k 187418

FCC PartiSC 2.4GHz and UNII Bond SDB Colocation Mon Restricted Limit Added TST bsd4419 21 Dec 2821 Rev 9.5 @1 Moy 20823

HORIZONTAL

| I‘:Chcmbeﬁ B4-RDE-K 2823 Now 3 28:18:18
Radioted Emissiaons 3-Meters
85 Project Number: 14954588
185 “ICliemt: SRAM LLC
Config: EUT + Support Equipment
Mode: Co-lecetion UNII_BLE 2M
95} “|Tested by: 23522 SI
85 .....
3 Peak Limit CdBul/m
i}
s 70 :
— |
T BS5pe
3
2 Avg Limit (dBul/m) L
T o= A
L — 5
d o
35p '
25
1868 T Touea 18080
Frequency (MHz)
Ronge (M) REUUBY Ref/fitn  Det Rvg Mode Sueap Pte  #upsMode  Fosition Fonge [HHz) BB Faf/itin  Det fvg Moda Suesp Fts  $5wps/Mode  Position

FCC Part|5C 2 4GHz and UNI1 Bond SOB _Calocotion_Mon_Restricted Limit Added TST b=4419 21 Dec 2821 Rev 9.5 A1 Moy 2823

VERTICAL
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REPORT NO: 14954500-E6V1

FCC ID: C90-HKB1

DATE: 2023-11-15
IC: 10161A-HKB1

Radiated Emissions

Marker Frequency Meter Det 80404_ACF(dB) Cbl/Amp (dB) Filter Corrected Avg Margin Peak PK UNII Non- PK Azimuth Height Polarity
(MHz) Reading -3mH (dB) Reading Limit (dB) Limit Margin Restricted Margin (Degs) (cm)
(dBuVv) dBuV/m dBuV/m) dBuV/m dB. dBuV/m) (dB)

1 * 4959.08 56.08 PK-U 34.1 -39.9 2 52.28 - - 74 -21.72 - - 42 102 H
*4959.312 48.06 ADR 34.1 -39.9 2 44.26 54 -9.74 - - - 42 102 H

2 *4960.97 54.84 PK-U 34.1 -39.8 2 51.14 - - 74 -22.86 - 357 293 A%
*4960.7 45.9 ADR 34.1 -39.8 2 42.2 54 -11.8 - - - - 357 293 A%

3 7093.272 63.34 PK-U 35.9 -37.5 5 62.24 - - 68.2 -5.96 173 114 H
7093.299 59.82 ADR 35.9 -37.5 5 58.72 - - 173 114 H

4 8924.869 48.48 PK-U 36.1 -36.3 5 48.78 68.2 -19.42 41 138 H
8926.367 36.82 ADR 36.2 -36.3 5 37.22 - - 41 138 H

5 7093.318 60.29 PK-U 5. -37. 5 59.19 68.2 -9.01 214 232 A%
7093.222 56.48 ADR 5. -37. 5 55.38 - - 214 232 \

6 10140.876 48.8 PK-U 7. -36. 5 50.6 68.2 -17.6 161 326 v
10139.462 37.58 ADR 7. -36.. 5 39.48 - - 161 326 \%

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NII AD primary method, RMS average
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9.2.8. TEST CASE 8
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Radiated Emissions

Marker Frequency Meter Det 80404_ACF(dB) Cbl/Amp (dB) Filter Corrected Avg Margin Peak PK UNII Non- PK Azimuth Height Polarity
(MHz) Reading -3mH (dB) Reading Limit (dB) Limit Margin Restricted Margin (Degs) (cm)
(dBuVv) (dBuV/m) (dBuV/m) (dBuV/m) (dB) (dBuV/m) (dB)

1 * 3503.386 52.21 PK-U 34.9 -41.5 2 47.61 - - 74 -26.39 - - 279 328 \
*3501.858 40.46 ADR 35 -41.4 2 36.06 54 -17.94 - - - - 279 328 \'

4 * 3502.443 52.43 PK-U 35 -41.4 2 48.03 - - 74 -25.97 - - 285 192 \
* 3503.639 40.52 ADR 34.8 -41.5 2 35.82 54 -18.18 - - - - 285 192 \

2 7093.35 62.54 PK-U 35.9 -37.5 5 61.44 - - 68.2 -6.76 172 113 H
7093.257 58.7 ADR 35.9 -37.5 5 57.6 - - - - 172 113 H

3 *11834.667 47.18 PK-U 38.5 -34.4 5 51.78 - - 74 -22.22 154 332 H
*11833.563 35.71 ADR 385 -34.4 5 40.31 54 -13.69 - - - - 154 332 H

5 7093.443 59.15 PK-U 35.9 -37.5 5 58.05 - - 68.2 -10.15 215 231 v
7093.266 55.2 ADR 35.9 -37.5 5 54.1 - - - - 215 231 \

6 *11133.015 49.15 PK-U 38 -35.9 5 51.75 - - 74 -22.25 179 316 \
*11133.708 37.24 ADR 37.9 -35.9 5 39.74 54 -14.26 - - 179 316 v

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NII AD primary method, RMS average
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10. SETUP PHOTOS

Refer to reports 14954500-E1, -E2, -ES, -E4, -E8, and -E9 for set-up photos.

END OF TEST REPORT
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