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REPORT NO: 12122303-E1V2 DATE: 10/23/2018
FCC ID: C90-SLMB1 IC: 10161A-SLMB1

1. ATTESTATION OF TEST RESULTS

COMPANY NAME: SRAM LLC
1000 W Fulton Market 4™ Floor
Chicago, IL 60607 U.S.A

EUT DESCRIPTION: Electronic Controller with AIREA and BLE radios
MODEL.: 00220
SERIAL NUMBER: 3540100080 (Conducted); 1524030104 (Radiated)
DATE TESTED: January 18™ 2018 — March 5" 2018
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Complies
ISED RSS-247 Issue 2 Complies
ISED RSS-GEN Issue 5 Complies

UL Verification Services Inc. tested the above equipment in accordance with the requirements
set forth in the above standards. All indications of Pass/Fail in this report are opinions
expressed by UL Verification Services Inc. based on interpretations and/or observations of test
results. Measurement Uncertainties were not taken into account and are published for
informational purposes only. The test results show that the equipment tested is capable of
demonstrating compliance with the requirements as documented in this report.

Note: The results documented in this report apply only to the tested sample, under the
conditions and modes of operation as described herein. This document may not be altered or
revised in any way unless done so by UL Verification Services Inc. and all revisions are duly
noted in the revisions section. Any alteration of this document not carried out by UL Verification
Services Inc. will constitute fraud and shall nullify the document. This report must not be used
by the client to claim product certification, approval, or endorsement by NVLAP, NIST, any
agency of the Federal Government, or any agency of the U.S. government.

Approved & Released For

UL Verification Services Inc. By: Reviewed By:
o "f.- --\‘L

J %ﬂwu“ﬁ W
DAN CORONIA STEVEN TRAN
CONSUMER TECHNOLOGY DIVISION CONSUMER TECHNOLOGY DIVISION
PROJECT ENGINEER / OPERATIONS LEADER PROJECT ENGINEER
UL Verification Services Inc. UL Verification Services Inc
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REPORT NO: 12122303-E1V2 DATE: 10/23/2018
FCC ID: C90-SLMB1 IC: 10161A-SLMB1

2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC CFR 47 Part 2,
FCC CFR 47 Part 15, KDB 558074 D01 v05, ANSI C63.10-2013, 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.
[0 Chamber A (IC:2324B-1) Chamber D (IC:22541-1) [J Chamber | (IC: 2324A-5)
[0 Chamber B (IC:2324B-2) [0 Chamber E (IC:22541-2) [J Chamber J (IC: 2324A-6)
[0 Chamber C (IC:2324B-3) Chamber F (1C:22541-3) 1 Chamber K (IC: 2324A-1)
[0 Chamber G (I1C:22541-4) L1 Chamber L (IC: 2324A-3)
[0 Chamber H (IC:22541-5)

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.

UL Verification Services Inc. is accredited by NVLAP, Laboratory Code 200065-0
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REPORT NO: 12122303-E1V2 DATE: 10/23/2018
FCC ID: C90-SLMB1 IC: 10161A-SLMB1

4. CALIBRATION AND UNCERTAINTY

4.1. MEASURING INSTRUMENT CALIBRATION

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. SAMPLE CALCULATION

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

4.3. MEASUREMENT UNCERTAINTY

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

PARAMETER UNCERTAINTY

OKrz t0 OIS M | 384dB
\é\_lfgsttocgaosin |(_:|(Z)nfjucted .Dlsturbance, 365 dB
\é\lzol_r'sztt(g%soel\l/THagated Dfsturbance, 315 dB
:/g/cirgg gﬁﬂsHeZRad?ated Dfsturbance, 30 5.36 dB
\{\é%rgttgiggo%a&ﬁtzed Disturbance, 4.32 dB
16000 10 26000 Mz | 4458
Worst Case Radiated Disturbance, 524 dB
26000 to 40000 MHz

Uncertainty figures are valid to a confidence level of 95%.
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REPORT NO: 12122303-E1V2 DATE: 10/23/2018
FCC ID: C90-SLMB1 IC: 10161A-SLMB1

5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

The EUT is an electronic controller with AIREA and BLE radios.

5.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum conducted output power as follows:

Peak Average
Frequency Range Mode Output|Output| Output |Output
Power | Power | Power | Power
(MHz) (dBm) | (mW) [ (dBm) [ (mW)
2402-2480 BLE 2.96 1.98 2.67 1.85

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes a chip antenna, with a maximum gain of 1.3 dBi.
5.4. SOFTWARE AND FIRMWARE
The EUT firmware installed during testing was A-1.0.

The test utility software used during testing was Lightblue v2.6.4

5.5. WORST-CASE CONFIGURATION AND MODE

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

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

The fundamental of the EUT was investigated in three orthogonal orientations X, Y, Z, it was

determined that X orientation was worst-case orientation; therefore, all final radiated testing was
performed with the EUT in X orientation.
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REPORT NO: 12122303-E1V2 DATE: 10/23/2018
FCC ID: C90-SLMB1 IC: 10161A-SLMB1

5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Support Equipment List

Description Manufacturer Model Serial Number
Ipod Touch Apple MKJO2LL/A CCQVRHY2GGNL
TEST SETUP

The EUT is powered by a CR2032 battery. The iPod Touch wirelessly sends commands to the
EUT.

SETUP DIAGRAM FOR CONDUCTED TESTS

Spectrum Analyzer
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REPORT NO: 12122303-E1V2 DATE: 10/23/2018
FCC ID: C90-SLMB1 IC: 10161A-SLMB1

SETUP DIAGRAM FOR RADIATED TESTS

Remaote

Radiated

L1

Spectrum Analyzer
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REPORT NO: 12122303-E1V2 DATE: 10/23/2018
FCC ID: C90-SLMB1 IC: 10161A-SLMB1

6. MEASUREMENT METHOD
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 PKPML1 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 Subclause -11.13.3.4 Integration method -Trace averaging across
ON and OFF times DC correction
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DATE: 10/23/2018
IC: 10161A-SLMB1

REPORT NO: 12122303-E1V2
FCC ID: C90-SLMB1

7. TEST AND MEASUREMENT EQUIPMENT

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

Test Equipment List

Description Manufacturer | Model ID No. | Cal Date Cal Due
Spectrum Analyzer Agilent N9030A T1210 07/17/17 | 07/17/18
Spectrum Analyzer Agilent N9030A T340 12/15/17 | 12/15/18
Antenna, Biconolog, 30MHz-1 Sunol Sciences | JB3 T408 12/15/17 | 12/15/18
GHz
RF Preamplifier, 10kHz - 1GHz Sonoma 310 T173 06/24/17 | 06/24/18
Antenna, Horn, 1-18GHz ETS Lindgren 3117 T119 03/28/17 | 03/28/18
RF Preamplifier, 1 - 18GHz Miteq AFS42-00101800- T742 12/04/17 12/04/18
25-5-42
High Pass Filter 3GHz Micro-Tronics HPM17543 T427 12/04/17 | 12/04/18
Spectrum Analyzer Agilent N9030A T341 11/12/17 | 11/12/18
Antenna, Horn, 1-18GHz ETS Lindgren 3117 T136 12/30/17 | 12/30/18
RF Preamplifier, 1 - 18GHz Miteq AFS42-00101800- T740 12/30/17 12/30/18
25-5-42
High Pass Filter 3GHz Micro-Tronics HPM17543 T428 12/30/17 | 12/30/18
Antenna, Active Loop 9kHz — Com-Power AL-130R T1866 | 10/10/17 | 10/10/18
30MHz
Antenna, Horn, 18-26GHz ARA MWH-1826G T89 01/18/18 | 01/18/19
Spectrum Analyzer Keysight N9030A T1113 | 12/21/17 | 12/21/18
RF Preamplifier, 1-26GHz Agilent 84498 T404 07/23/17 | 07/23/18
RF Power Meter Agilent N1911A T229 08/14/17 08/14/18
RF Power Sensor Agilent N1921A T1225 | 03/29/17 | 03/29/18
Test Software List
Description Manufacturer Model Version
Radiated Software uL UL EMC Ver 9.5, Dec 01, 2016
Antenna Port Software UL UL RF Ver 7.8, Jan 10, 2018
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REPORT NO: 12122303-E1V2 DATE: 10/23/2018
FCC ID: C90-SLMB1 IC: 10161A-SLMB1

8. ANTENNA PORT TEST RESULTS

8.1. ON TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only.
PROCEDURE
KDB 789033 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)
BLE 80.2 80.2 1.000 100.00% 0.00 0.010

Agilent Spectrum Analyzer - APv7.8(011018),39317, Conducted A

0 L RF S0G DO SENSE:INT] ALIGNAUTO  [11:03:15 AM Jan 18, 2018 Frequenc
Center Freq 2.440000000 GHz | #Avg Type: RMS TRCE[ 0345 & quency
PNO: Fast —»— T1rig:FreeRun Avg|Hold: 111 TYPE|A
IFGain:Low #Atten: 30 dB oer|P
Auto Tune|

10 dBidiv__ Ref 20.00 dBm
Log

100

Center Freq|
00 —| 2.440000000 GHZ|
-0a

200

StartFreq(]
2.440000000 GHz

-30.0

-40.0

-50.0
a0 Stop Freq(]
2.440000000 GHz|

-0a

Center 2.440000000 GHz Span 0 Hz CF Step
Res BW 8 MHz #VBW 50 MHz 8.000000 MHz|
[MKRIMODE[TRE[SCLL % [ v __ [ _FUNCTION ] Auto Man
1 42 t (A 8023 ms (A) 0.078 dB
2 N t 1001 ms 8.404 dBm
3 A2 t 8023 ms (A) 0.076 dB Freq Offset
b 0Hz
6
7
8
9
10
11 v
< >
MSG STATUS
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REPORT NO: 12122303-E1V2
FCC ID: C90-SLMB1

DATE: 10/23/2018
IC: 10161A-SLMB1

8.2. 99% BANDWIDTH

LIMITS
None; for reporting purposes only.

RESULTS

Channel

Frequency

(MH2z)

99% Bandwidth

(MHZ2z)

Low

2402

1.641

Middle

2440

1.645

High

2480

1.647

Agilent Spectrim Analyzer - APY7.B(011018), 39317, Conducted A
L

enter Freq 2.480000000 GHz

#F Gain:Low

Center Freq: 2.450000000 GHz
: Frae Rur AvglHold: 2020
#Axten: 30 4B

Agilent Spectrum Analyzer - APY7.B(011018), 39317, Conducted A Agilent Spectrum Analyzer - APV7.8(011018),39317, Conducted A
U 0 2 Fee 5636 A8 o 18, 20 5 o 8 0407 44 15, 20
enter Freq 2,402000000 GHz Canter Frag, 2402000000 GHz Radlo Sed:Homa Frequency enter Freq 2,440000000 GHz Center Fraq: 2440000000 GHz Radlo St Hame Frequency
Trig: Free Run Avg|Hold: 2020 s~ Trig:Free Run AvglHeld: 20120
A GainLow  #Aman: 30 4B Radio Devics: BTS AFGainiww  BAmen:30 dB Radio Davica: BTS
Ref Offset 1106 dB Ref Offset 11.08 dB
10 dBldiv Ref 20.00 dBm 10 dBidiv Ref 20.00 dBm
Log Log
Center Freq| CenterFreq|
2.402000000 GHz| 2.440000000 GHz|
I
Center 2.402 GHz Span 2 MHz CF Step) Center 2.44 GHz Span 2 MHz| CF Step)
#Res BW 18 kHz #VBW 56 kHz #Sweep 100 ms, 200,000 kiHz i#Res BW 18 kHz #VBW 56 kHz #Sweep 100 ms| 200,000 kHz
Man Man
Occupied Bandwidth Total Power 2.85 dBm Occupied Bandwidth Total Power 2.50 dBm jfute
1.6413 MHz Freqores] 1.6453 MHz Freqotten
Transmit Freq Error 7.816 kHz OBW Power 99.00 % 0Hz Transmit Freq Error 8.637 kHz OBW Power 99.00 % OHz
x dB Bandwidth 2.000 MHz x dB -26.00 dB x dB Bandwidth 2.000 MHz x dB -26.00 dB
an

26 e,
Rodie . Frequency

Radio Davice: BTS

Ref Offset 11,06 dB
Ref 20.00 dBm

10 dBldiv
Log

Center Freq|
2.480000000 GHz|

Center 248 GHz

Span 2 MHz|

[#Res BW 18 kHz #VBW 56 kHz #Sweep 100 ms| o Step
Occupled Bandwidth Total Power 1.91 dBm jfute Man
1.6467 MHz Freqoffset
Transmit Freq Error 8.899 kHz OBW Power 99.00 % 0 Hz

x dB Bandwidth 2.000MHz  xdB -26.00 dB

HIGH CHANNEL
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REPORT NO: 12122303-E1V2
FCC ID: C90-SLMB1

DATE: 10/23/2018
IC: 10161A-SLMB1

8.3. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a)(2)

RSS-247 5.2 (a)

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

RESULTS

Channel Frequency | 6 dB Bandwidth | Minimum Limit
(MH2z) (MH2z) (MH2z)
Low 2402 0.826 0.5

Middle 2440

0.786

0.5

2480

High

0.862

0.5

Aglent Spectrum Anslyzer - AP¥7.B(011018), 39317, Conducted A
enter Freq 2.402000000 GHz | #Avg Type: RMS enter Freq 2.440000000 GHz BAvg Type: RMS Frequency
BHO: Wide —>= Trig: Fras Run AvglHold: 20120 BHO: Wids ig: Frae AvglHold: 2020
[FGaimLow  SAtten: 40 dB. [FGainlow  RAtten: 40 dB
76 K Auto Tune| Auto Tune
Ref Offset 11.06 d8. e Ref Offset 11.06 dB.
0 dBidiv Ref 30.00 dBm 0.013 dB 0 dBdiv Ref 30.00 dBm
Center Freq| CenterFreq
2.402000000 GHz] 2.440000000 GHz|
StartFreq| StartFreq
2.401000000 GHz| 4 2.438000000 GHz|
W ) W
P S
Stop Freq| Stop Freq
2.403000000 GHz| 2441000000 GHz|
CF Step CF Step
200,000 kHz] 200,000 kHz
lAuto Man) |auta Man|
Freq Offset| FreqOffset
0 H| 0 Hz|
Center 2.402000 GHz Span 2.000 MHz. Center 2.440000 GHz Span 2.000 MHz
#Res BW 100 kHz #VBW 300 kHz ‘Sweep 1.000 ms (1001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts}),
sTans 5 aTaTus

L i :
enter Freq 2.480000000 GHz

Ref Offset 11.06 dB.
Ref 30.00 dBm

PHO: Wide
IFGain:Low

Fivg Type: RMS

5 Trig:Free Run Avg|Hold: 20120
#rten: 40 IB

Frequency

Auto Tune|

10 dB/div
og

Center Freq|
2480000000 GHz|

StartFreq|
2.47T9000000 GHz|

StopFreq|
2.481000000 GHz|

CF Step|
200,000 kiz

laute Man|

FreqOffset
0 Hz|

Center 2.480000 GHz
#Res BW 100 kHz
s

#VBW 300 kHz

Span 2.000 MHz

Sweep 1.000 ms (1001 pts),

HIGH CHANNEL
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REPORT NO: 12122303-E1V2 DATE: 10/23/2018
FCC ID: C90-SLMB1 IC: 10161A-SLMB1

8.4. 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 cable assembly insertion loss of 10.5 dB (including 10 dB pad and 0.5 dB cable) was
entered as an offset in the power meter to allow for a gated peak reading of power.

RESULTS

Tested By: 39317

Date: 01/31/18
Channel Frequency Peak Power Limit Margin

Reading
(MH2z) (dBm) (dBm) (dB)

Low 2402 2.960 30 -27.040
Middle 2440 2.490 30 -27.510
High 2480 2.060 30 -27.940
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REPORT NO: 12122303-E1V2
FCC ID: C90-SLMB1

DATE: 10/23/2018
IC: 10161A-SLMB1

8.5. AVERAGE POWER

LIMITS

None; for reporting purposes only.

Test Procedure

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 10.5 dB (including 10 dB pad and 0.5 dB cable) was
entered as an offset in the power meter to allow for a gated average reading of power.

RESULTS

Tested By: 39317
Date: 01/26/18
Channel Frequency AV power
(MH2) (dBm)
Low 2402 2.67
Middle 2440 2.24
High 2480 1.77
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REPORT NO: 12122303-E1V2 DATE: 10/23/2018
FCC ID: C90-SLMB1 IC: 10161A-SLMB1

8.6. 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

(MH2z) (dBm/3kHz)| (dBm/3kHz) (dB)
Low 2402 -10.27 8 -18.27

Middle 2440 -10.74 8 -18.74
High 2480 -11.30 8 -19.30

Agilent Spoctrum Analyzor - APV7.B(011018), 39317, Conductod A Agilont Spoctrum Analyzor - APY7.B{011018],35317, Conducted A
T o : FeeE L o 8
enter Freq 2.402000000 GHz | #Avg Type: RMS Frequency enter Freq 2.440000000 GHz #Avg Type: RMS Frequency
PO Wide == Trig: Free Run Avg|Hold: 1001100 BHio: Wide —»— Trig:Free Run Avg|Held: 1001100
[FGaimcLiw  #ARan: 30 4B WGaintow  BAtten:30 dB
Ref Offset 11.06 4B Mkr1 2.401 964 GH Auto Tune e Offset 1106 45 MKH 2.4 Auto Tune
0Bl Ref 20.00 dBm -10.272 dBm| 10 ety Ref 20,00 dBm -
Center Freg| Center Freq|
m 2.402000000 GHz| g 2.440000000 GHz|
StartFreq| StartFreq
. 2.401000000 GHz]| . 2.435000000 GHz|
Stop Freq) Stop Freq
2.403000000 GHz, | 2441000000 GHz|
CF Step| CF Step|
200,000 kHz 200.000 kHz
Man| laute Man|
FreqOffset Freq Offset|
0 Hel 0Hz]
Center 2.402000 GHz Span 2.000 MHz| Center 2.440000 GHz ‘Span 2.000 MHz|
#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 67.80 ms (1001 pts) [#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 67.80 ms (1001 pts),
o Sans a s
i

‘ - Frequency
N0 Wida —— Trig: Free Run AvglHold: 100100
(FGain:Low #Atten: 30 dB

Auto Tune|
Ref Offset 1106 dB
0 dBidiv Ref 20.00 dBm

Center Freq|
g 2.480000000 GHz|

StartFreg|
] 2.479000000 GHz

StopFreq)|
2.481000000 GHz|

CF Step
200.000 kHz|
laute Man

FreqOffset
aHz

Center 2.480000 GHz Span 2.000 MHz
[#Res BW 3.0 kHz #VBW 9.1 kHz ‘Sweep 67.80 ms (1001 pts),

HIGH CHANNEL
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REPORT NO: 12122303-E1V2 DATE: 10/23/2018
FCC ID: C90-SLMB1 IC: 10161A-SLMB1

8.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
RSS-247 5.5

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

RESULTS
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DATE: 10/23/2018

REPORT NO: 12122303-E1V2
IC: 10161A-SLMB1

FCC ID: C90-SLMB1

Agilent Spectrum Analyzer - Al
3

5 ‘ . Conduc
enter Freq 2.400000000 GHz

PHO: Wide —— Trig: Fras Run

ALIHATE
Frequency Hava Type: RMS Frequency

GH:; .
FHO: Fast —— Trig:
WWGain-Low  BAtten: 40 4B

Auto Tune|

IFGaimLow  #Atten: 30 dB e
N - Auto Tune| : -
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(03 Ref 20.00 dBm 2.872 dBm 1024 Ref 30.00 dBm -28.10 dBm
og og
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2.400000000 GHz| ol 13015000000 GHz|
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| ] a3
M v "
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5 5
6 3
7 7
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10 10
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< > < >
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7, Conducted A

Agilent Spectriam Analyz
L 3
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eI
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T
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Page 20 of 39

UL VERIFICATION SERVICES INC.
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 12122303-E1V2

FCC ID: C90-SLMB1

DATE: 10/23/2018
IC: 10161A-SLMB1

9. RADIATED TEST RESULTS

9.1. 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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REPORT NO: 12122303-E1V2
FCC ID: C90-SLMB1

DATE: 10/23/2018
IC: 10161A-SLMB1

9.2.

TRANSMITTER ABOVE 1 GHz

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

_cUL Fremont — Chamber F
25

1 29 Jon 2B18 22:43:87
Restricted Bandedge
s Pr .)JE:t Number: 12122383
Client:SRAM
Canfig:EUT
Made:BLE 2482 Horiz
105 Tested by 45256 JB
9'3 .....
=)
i
[
as o
- I
£ |
- .
3 = ! 1‘
i} f
o |
r ‘ .\
T S S i
f |
5. Avarage Limit Bl ¥ m) I dm " ._'\
i TR ki " ik bkt w},\h ]
oMl et e g o by U | Wkt
45 | 45 I“.L
PRV ST TP SR | SRR NSRRIt PR SEMAR IR SHTETSIE IR U TOE PRV UIT SV B Ser s ey g e W PR ML o gt
35
2.31 8. 5MH=z/ 2.415
Frequency (GHz2
Farge (Ee 7B Ref ittn Doty Tope Pt ool Pouition [T AR Ref 8t Doty Tope Samer Pt Forparliods  FouiLion
TN WHEVH 1018 PER/Per RS leacite) BB RAD B dage H 1 i B AERL DglMe)  Tnaectd b 67 dege
Low Channel Bondedgs Methed AD - H.TST 38915 29 Dec 2815 Rev 9.5 @1 Dec 2815
Marker Frequency Meter Det 'AFT119 (dB/m) Amp/Cbi/Fitr/Pa Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading d (dB) Reading (dBuv/m) (d8) (dBuv/m) (d8) (Degs) (em)
(dBuv) (dBuv/m)
1 *2.39 38.4 Pk 31.9 -20.6 49.7 74 -24.3 67 176 H
2 *2.363 41.83 Pk 31.8 -20.7 52.93 - - 74 -21.07 67 176 H
3 *2.39 29.42 RMS 31.9 -20.6 40.72 54 -13.28 67 176 H
4 *2.387 30.96 RMS 319 206 4226 54 -11.74 67 176 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12122303-E1V2 DATE: 10/23/2018
FCC ID: C90-SLMB1 IC: 10161A-SLMB1

VERTICAL RESULT

,‘,‘LUL Fremont — Chamber F 29 Jon 2B18 22:49; 48
25
Restricted Bandedge
e i |Project Nunber: 12122383
Client:SRAM
Canfig:EUT
Mode:BLE 2482 Uert
185 | Tested by:45256 JB
O 00O OO 00O OO St OSSOSO NSO
85
e
SR S et IS IS ———- 1
i}
=
[y S5 -+ ecemmerecemsreeneceserebensereceseeeeecesseeceman e eeeenene s ems e beerene s e eese s eme e seeenen e
55....fveroge Linit (dBulUim) - / ;
A it o b TCTE (Y. TP PRTRY P RN PRTH WP TRRo RO PR AR I '
DM A MRt st MR A m,m;....wm.,mum,‘,.l..gi;-..il‘upJ\-nﬁ_-w LR A A Rt b A N T
45 4 ;
‘ ‘ ; o 3
35
2. 31 T8 SMH=z/ 2.415
Frequency (GHz2
Forge (B2 FELI/UR Fef fitin  Del/fg Tepe Sasep Pts Toupsiods Position Forgs &1z} AU Rei/Bttn  Dotivg Tuge Sasep Pts Toupasods FPosition
Low Chonne! Bondecge Method AD - U.TST 38915 23 Dsc 2815 Rev 9.5 81 Dec 2816
Trace Markers
Marker Frequency Meter Det AF T119 (dB/m) Amp/Cbi/Fitr/Pa Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading d (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *2.39 38.72 Pk 31.9 -20.6 50.02 - - 74 -23.98 203 108 \
2 *2.345 42.07 Pk 31.7 -20.7 53.07 - - 74 -20.93 203 108 \
3 *2.39 3043 RMS 31.9 -20.6 41.73 54 -12.27 - - 203 108 \
4 *2.375 31.22 RMS 31.8 -20.6 42.42 54 -11.58 - - 203 108 \2

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12122303-E1V2 DATE: 10/23/2018
FCC ID: C90-SLMB1 IC: 10161A-SLMB1

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

quUL Fremont - Chamber F 29 Jon 2818 22:27:25
25 :

Restricted Bandedge
Project Number: 12122383

15 e = L ent : SRAM
; : Canfig:EUT
Made:BLE 2488 Horiz
1 SO S SN I A N S S Tested by:45256 JB
&
95 -4
i
|
85 {' !
> ’\ b
& } |
= 75 O R Nutt ot S oot
! |
g I

b s A P
i M Ay

o
g

W, Jegridy i gV TN AN A V1 g g S A S B P A o b SR s SN

1] Ut ST OO SEUSONOR S ORE SO
2.4 T8 3MH=/ 2.563
Frequency (GHz2
Fargs (Bz) FBU/UEN Fef/Atln  Del/Avg Tope o Pts 45wpsfMode  Position Fiargs (6HD) FELVUEW Fef/Biln  Dat/fvg Tuge Susep Pie $ogaMods  FPasition
1:2.46-2.563  WMG-JBI/M IARAB PEM/Pur AvgR)  lwec(fute)  BEBB  MAI 147 degs H 4-2.5 I ; (I -
High Chonnel Bandsdge Msthod 8D - H.TST 38915 29 Dec 2815 Rev 9.5 B1 Dec 2816

Trace Markers

Marker Frequency Meter Det AF T119 (dB/m) ‘Amp/Cbl/Fitr/Pad (dB) DC Corr (dB) Corrected Average Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK Margin Azimuth Height Polarity
(GHz) Reading Reading. (dB) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *2.484 44.27 Pk 32.1 -20.7 0 55.67 B B 74 -18.33 147 242 H
2 *2.484 44.8 Pk 322 -20.7 0 56.3 - - 74 -17.7 147 242 H
3 *2.484 35.5 RMS 321 -20.7 0 46.9 54 7.1 - - 147 242 H
4 *2.484 35.38 RMS 32.1 -20.7 0 46.78 54 7.22 B B 147 242 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12122303-E1V2
FCC ID: C90-SLMB1

DATE: 10/23/2018
IC: 10161A-SLMB1

VERTICAL RESULT

UL Fremont — Chamber F
5

29 Jon 2018

22:35:15

Restricted Bandedge
- Preject Number: 12122383
15 Client:SRAM
Config:EUT
Mode:BLE 2488 Uert
185 Tested by:45256 JB
O OO JOUNON SOt SO SPNUTSSS
85
2
3 75
[is)
Z
Y | SRRt SOUNRORNSRRS | SN S| U SRRt SOOI OO
Averoge Limit (dBul/m -
(1] PR T I g\ 2 - =
s oY "“"-Wh.,-r-,-. (L T EROT TR P ST o e -‘uuwwwwL-m'.f b At o O ot it P A
45 g
35
2.46 8. 3MH=z/ 2.563
Frequency (GHz2
Rarga (Be) [ Ref/Atin  Del/fvg Tupe Pie  #oupsMode  Position Rarge (GHz) REU/B Ref/fiin  Det/ieg Tupe Sueep Pie  toups/Mode  Position
High Chennel Bondedge Method AD - U.TST 38915 29 Dec 2815 Rev 9.5 @1 Dec 2816
Marker Frequency Meter Det AF T119 (dB/m) Amp/Cbl/Fitr/Pa Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading d(dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *2.484 41.76 Pk 321 -20.7 53.16 74 -20.84 314 399 \
2 2.552 42.26 Pk 32.2 -20.5 53.96 - - 74 -20.04 314 399 \
3 *2.484 32.14 RMS 321 -20.7 43.54 54 -10.46 314 399 \2
4 *2.484 32.95 RMS 321 -20.7 44.35 54 -9.65 314 399 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12122303-E1V2 DATE: 10/23/2018
FCC ID: C90-SLMB1 IC: 10161A-SLMB1

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

UL Fremant - Chamber D 5 Mor 2B18 f1:14:89
Radiated Emissions 3-Meters
Project Number: 12122383
185 Contig:EUT Only

Mode:BLE 2482
Tested by: 12581

M/m) Horizontal

(dBul
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93]
ar
3
3
i

. i P Rp—
25

1 18 13
Frequency (GHz)
Rangs (G2} REUARU Raf/Altn  Det/Avg Tupe ooy Pis  4iupa/fods Fosition Range (atlz) R/ Ref/Bttn  Del/Avg Tups Swoep P dSups/thds  Position
FCC Parti5 Subport C 248BMHz Spuriocus Emissions wlith Averoge Scon. TST 38915 23 Jun 2815 Rev 9.5 Bl Dec 2816
1 I'jU_ Fremaont - Chamber D 5 Mor 2B18 f1:14:89
Radiated Emissions 3-Meters
Project Number: 12122383
=
185 Config:EUT Only
Mode:BLE 2482
Tested by: 12581
95
85
i 75
o
T
u
> 65
e
3 vg Limit CdBul
3 55
2
5
45 .
4 = 5
(=] 2 Q
a
35
o5
1 18 13
Frequency (GHz)
Rangs (G2} REUARU Ref/Altn  Det/Avg Tupe Twoop Pis 4opa/fods Fosilion Range (atlz) /B Ref/Bttn  Del/Avg Tups woep P dSups/thds  Position
FCC Parti5 Subport C 248BMHz Spuriocus Emissions wlith Averoge Scon. TST 38915 23 Jun 2815 Rev 9.5 Bl Dec 2816

VERTICAL
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REPORT NO: 12122303-E1V2 DATE: 10/23/2018

FCC ID: C90-SLMB1 IC: 10161A-SLMB1
Marker Frequency Meter Det AF T136 Amp/Cbl/Fltr/ Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) Pad (dB) Reading (dBuVv/m) (dB) (dBuV/m) Margin (Degs) (cm)
(dBuv) (dBuV/m) (dB)
1 *1.098 39.87 PK2 274 -22.3 44.97 - - 74 -29.03 85 144 H
*1.097 28.4 MAv1 27.4 -22.3 335 54 -20.5 - - 85 144 H
4 *1.22 40.78 PK2 28.6 -22.1 47.28 - - 74 -26.72 296 104 \
*1.22 28.31 MAv1 28.6 -22.2 34.71 54 -19.29 - - 296 104 \
2 *4.805 35.46 PK2 34.5 -26.5 43.46 - - 74 -30.54 23 295 H
*4.805 23.68 MAv1 34.5 -26.5 31.68 54 -22.32 - - 23 295 H
3 *9.012 32.18 PK2 36.2 -21.3 47.08 - - 74 -26.92 356 159 H
*9.01 20.75 MAv1 36.2 -21.4 35.55 54 -18.45 - - 356 159 H
5 *4.804 35.52 PK2 34.5 -26.5 43.52 - - 74 -30.48 212 359 \
*4.804 23.57 MAv1 34.5 -26.5 31.57 54 -22.43 - - 212 359 \
6 *8.167 33.22 PK2 35.8 -22.5 46.52 - - 74 -27.48 140 356 \
*8.168 21.54 MAvV1 35.8 -22.5 34.84 54 -19.16 - - 140 356 \

* - 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: 12122303-E1V2
FCC ID: C90-SLMB1

DATE: 10/23/2018
IC: 10161A-SLMB1

MID CHANNEL RESULTS

1 I'ju_ Fremaont - Chamber D 5 Mor 2B18 1@8:15:58
Radiated Emissions 3-Meters
Project Number: 12122383
185 Config:EUT Only
Mode:BLE 2448
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FCC Part!S Subport C 24BBMHz Spurious Emissions with Averoge Scon.TST 38315 23 Jun 2815 Rev 9.5 BI Dec 2816
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VERTICAL

Rev 9.5 Bl Dec 2816
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REPORT NO: 12122303-E1V2
FCC ID: C90-SLMB1

DATE: 10/23/2018
IC: 10161A-SLMB1

Marker Frequency Meter Det AF T136 Amp/Cbl/Fltr/ Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) Pad (dB) Reading (dBuVv/m) (dB) (dBuV/m) Margin (Degs) (cm)
(dBuv) (dBuV/m) (dB)
1 *2.248 39.88 PK2 315 -20.7 50.68 - - 74 -23.32 41 384 H
*2.248 28.2 MAv1 315 -20.7 39 54 -15 - - 41 384 H
4 *1.193 40.11 PK2 28.2 -22.1 46.21 - - 74 -27.79 8 390 \
*1.196 28.41 MAv1 28.2 -22.1 34.51 54 -19.49 - - 8 390 \
5 *2.84 39.66 PK2 32.6 -20 52.26 - - 74 -21.74 251 145 Vv
*2.839 27.87 MAv1 32.6 -20 40.47 54 -13.53 - - 251 145 Vv
2 *4.551 36.47 PK2 34.6 -27.5 43.57 - - 74 -30.43 4 124 H
*4.549 24.65 MAv1 34.6 -27.6 31.65 54 -22.35 - - 4 124 H
3 *4.88 36.26 PK2 34.4 -27.7 42.96 - - 74 -31.04 158 392 H
*4.88 23.99 MAv1 34.4 -27.7 30.69 54 -23.31 - - 158 392 H
6 *3.626 36.65 PK2 33.6 -28.3 41.95 - - 74 -32.05 32 127 \
*3.628 24.87 MAvV1 33.6 -28.4 30.07 54 -23.93 - - 32 127 \

* - 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: 12122303-E1V2

FCC ID: C90-SLMB1

DATE: 10/23/2018
IC: 10161A-SLMB1

HIGH CHANNEL RESULTS
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REPORT NO: 12122303-E1V2 DATE: 10/23/2018

FCC ID: C90-SLMB1 IC: 10161A-SLMB1
Marker Frequency Meter Det AF T136 Amp/Cbl/Fltr/ Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) Pad (dB) Reading (dBuV/m) (dB) (dBuVv/m) Margin (Degs) (cm)
(dBuVv) (dBuV/m) (dB)
1 *1.663 40.23 PK2 28.9 -21.5 47.63 - - 74 -26.37 101 359 H
*1.665 28.16 MAv1 28.9 -21.5 35.56 54 -18.44 - - 101 359 H
4 *1.4 40.24 PK2 28.8 -21.9 47.14 - - 74 -26.86 207 376 \
*1.397 28.07 MAv1 28.8 -21.9 34.97 54 -19.03 - - 207 376 \
2 *3.622 36.35 PK2 33.6 -28.2 41.75 - - 74 -32.25 187 311 H
*3.619 24.77 MAv1 33.6 -28.1 30.27 54 -23.73 - - 187 311 H
3 *4.238 35.23 PK2 33.8 -27 42.03 - - 74 -31.97 28 207 H
*4.239 23.93 MAv1 33.8 -27 30.73 54 -23.27 - - 28 207 H
5 *3.504 37.82 PK2 33.2 -28.2 42.82 - - 74 -31.18 54 349 \
*3.503 25.38 MAv1 33.2 -28.3 30.28 54 -23.72 - - 54 349 \
6 *3.871 36.94 PK2 33.6 -28.2 42.34 - - 74 -31.66 355 377 \
*3.871 25.12 MAv1 33.6 -28.2 30.52 54 -23.48 - - 355 377 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAvV1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 12122303-E1V2 DATE: 10/23/2018
FCC ID: C90-SLMB1 IC: 10161A-SLMB1

9.3. Worst Case Below 30MHz
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NOTE: KDB 414788 OATS and Chamber Correlation Justification

- 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.

- OATs and chamber correlation testing had been performed and chamber measured test result
is the worst case test result.
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REPORT NO: 12122303-E1V2 DATE: 10/23/2018
FCC ID: C90-SLMB1 IC: 10161A-SLMB1

Below 30MHz DATA

Marker Frequency Meter Det Loop Cables Dist Corrected Peak Margin Avg Margin Azimuth
(MHz) Reading Antenna (dB) Corr Reading Limit (dB) Limit (dB) (Degs)
(dBuVv) (dB/m) 300m (dBuVolts) (dBuV/m) (dBuV/m)
1 .12088 48.5 Pk 11.7 0 -80 -19.8 45.98 -65.78 25.98 -45.78 0-360
2 .17696 49.74 Pk 11.6 1 -80 -18.56 42.66 -61.22 22.66 -41.22 0-360
5 .12091 36.82 Pk 11.7 0 -80 -31.48 45.98 -77.46 25.98 -57.46 0-360
6 .23857 41.65 Pk 11.5 1 -80 -26.75 40.06 -66.81 20.06 -46.81 0-360

Pk - Peak detector

Marker Frequency Meter Det Loop Cables Dist Corrected QP Margin Azimuth
(MHz) Reading Antenna (dB) Corr Reading Limit (dB) (Degs)
(dBuv) (dB/m) (dB) 40Log (dBuVolts) (dBuV/m)
3 .78024 33.01 Pk 11.5 1 -40 4.61 29.77 -25.16 0-360
4 9.21392 13.53 Pk 10.9 4 -40 -15.17 29.5 -44.67 0-360
7 .88873 30.77 Pk 11.5 1 -40 2.37 28.64 -26.27 0-360
8 9.16309 19.21 Pk 10.9 4 -40 -9.49 29.5 -38.99 0-360

Pk - Peak detector
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REPORT NO: 12122303-E1V2
FCC ID: C90-SLMB1

DATE: 10/23/2018
IC: 10161A-SLMB1

9.4.

Worst Case Below 1 GHz
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REPORT NO: 12122303-E1V2 DATE: 10/23/2018
FCC ID: C90-SLMB1 IC: 10161A-SLMB1

Below 1GHz Data

Marker Frequency Meter Det AF T408 (dB/m) Amp/Cbl (dB) Corrected QPk Limit (dBuV/m) Margin Azimuth Height Polarity
(MHz) Reading Reading (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 49.9802 39.64 Pk 11.7 -31.7 19.64 40 -20.36 0-360 199 H
2 *170.1588 33.34 Pk 15.7 -30.7 18.34 43.52 -25.18 0-360 101 H
3 49.9802 47.19 Pk 11.7 -31.7 27.19 40 -12.81 0-360 100 \
4 105.9246 32.64 Pk 15.6 -31.2 17.04 43.52 -26.48 0-360 100 \
5 415.328 28.28 Pk 20.2 -29.5 18.98 46.02 -27.04 0-360 101 H
6 415.628 27.96 Pk 20.2 -29.5 18.66 46.02 -27.36 0-360 199 Vv

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
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REPORT NO: 12122303-E1V2
FCC ID: C90-SLMB1

DATE: 10/23/2018
IC: 10161A-SLMB1

9.5. Worst Case 18-26 GHz
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REPORT NO: 12122303-E1V2 DATE: 10/23/2018
FCC ID: C90-SLMB1 IC: 10161A-SLMB1

18 — 26GHz DATA

Marker Frequency Meter Det T89 AF Amp/Cbl (dB) Dist Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin
(GHz) Reading (dB/m) Reading (dBuv/m) (dB) (dBuv/m) (dB)
(dBuv) (dBuVolts)
1 19.132 34.29 Pk 32.2 -24.5 -9.5 32.49 54 -21.51 74 -41.51
2 21.248 35.57 Pk 33.2 -25.4 -9.5 33.87 54 -20.13 74 -40.13
3 23.513 36.88 Pk 33.2 -24.7 -9.5 35.88 54 -18.12 74 -38.12
4 19.186 35.66 Pk 323 -24.7 -9.5 33.76 54 -20.24 74 -40.24
5 21.426 35.4 Pk 33.1 -25.7 -9.5 333 54 -20.7 74 -40.7
6 23.553 37.41 Pk 333 -24.7 -9.5 36.51 54 -17.49 74 -37.49

Pk - Peak detector
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