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REPORT NO: 12888721-E2V2 DATE: 11/12/2019
FCC ID: C90O-LSBB1 IC: 10161A-LSBB1

1. ATTESTATION OF TEST RESULTS

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

EUT DESCRIPTION: Left Extension with BLE and AIREA Radios
MODEL.: 00030
SERIAL NUMBER: 3412909108 (Radiated)
DATE TESTED: August 9 — 23, 2019
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:
. ) -
Hlooui_/ |
DAN CORONIA STEVEN TRAN
CONSUMER TECHNOLOGY DIVISION CONSUMER TECHNOLOGY DIVISION
OPERATIONS LEADER PROJECT ENGINEER
UL Verification Services Inc. UL Verification Services Inc
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REPORT NO: 12888721-E2V2 DATE: 11/12/2019
FCC ID: C90O-LSBB1 IC: 10161A-LSBB1

2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC CFR 47 Part 2,
FCC CFR 47 Part 15, ANSI C63.10-2013, KDB 558074 D01 15.247 Meas Guidance v05r02,
RSS-GEN Issue 5, and RSS-247 Issue 2.

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 47173 and 47266
Benicia Street, and 47658 Kato Road, Fremont, California, USA. Line conducted emissions are
measured only at the 47173 address. The following table identifies which facilities were utilized
for radiated emission measurements documented in this report. Specific facilities are also
identified in the test results sections.

47173 Benicia Street | 47266 Benicia Street 47658 Kato Rd
L_| Chamber A L | Chamber D L_| Chamber |
: Chamber B : Chamber E : Chamber J
: Chamber C : Chamber F X Chamber K

: Chamber G : Chamber L
L_| Chamber H L | Chamber M

The above test sites and facilities are covered under FCC Test Firm Registration # 208313.
Chambers above are covered under Industry Canada company address and respective code:
2324A.

UL Verification Services Inc. is accredited by NVLAP, Laboratory Code 200065-0. The full
scope of accreditation can be viewed at http://nist.gov/standards/scopes/2000650.htm.

Page 5 of 32

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.


https://www-s.nist.gov/niws/index.cfm?event=directory.detail&labId=272&programId=0&singleResult=true&csrfToken=9946044A6568D6F4FD89A434B870863D10711FBD

REPORT NO: 12888721-E2V2 DATE: 11/12/2019
FCC ID: C90O-LSBB1 IC: 10161A-LSBB1

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
\é\}/(oésztt(g%s.(ESC&rll_'dzucted D?sturbance, 3.84 dB
\(/)\_/](_)gsttocfbsle\/l ﬁcz)n.ducted .Dlsturbance, 365 dB
\é\&oglsztt(g%s;MRHagfated D?sturbance, 3.15dB
}[/c\)/cirgct) c():ESSZRad?ated Dfsturbance, 30 536 dB
100010 15000 Mtz | 4328
16000 10 26000 My | 4458
26000 1 40000 Mtz | 52408

Uncertainty figures are valid to a confidence level of 95%.
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REPORT NO: 12888721-E2V2 DATE: 11/12/2019
FCC ID: C90O-LSBB1 IC: 10161A-LSBB1

5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

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

5.2. MAXIMUM OUTPUT POWER
Please refer to UL report # 12292105-E2V2.
The output powers were verified and measured at same or lower power setting compared to the

original certification testing level.

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes a chip antenna type number W3008C, with a maximum gain of 2.2dBi.
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. DESCRIPTION OF CLASS |l PERMISSIVE CHANGE

The major change filed under Class Il Permissive Change application is: Changing enclosure
and adding model 00030.
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REPORT NO: 12888721-E2V2 DATE: 11/12/2019
FCC ID: C90O-LSBB1 IC: 10161A-LSBB1

5.6. WORST-CASE CONFIGURATION AND MODE

Radiated band edge, harmonic, and spurious emissions from 1GHz to 18GHz were performed
with the EUT was set to transmit at highest power on Low/Middle/High channels.

Radiated emissions below 30MHz, below 1GHz, 18-26GHz and power line conducted
emissions were performed with the EUT transmits at the channel with the highest output power
as worst-case scenario.

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: 12888721-E2V2

FCC ID: C90O-LSBB1

DATE: 11/12/2019
IC: 10161A-LSBB1

5.7. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Support Equipment List

Description Manufacturer Model Serial Number
Ipod Touch Apple MKJO2LL/A CCQVRHY2GGNL
DC Power Supply ABM 8185D D021366
/O CABLES (RADIATED EMISSIONS)
I/O CABLE LIST
# of Cable
CNagIe Port Identical Co_r|1_negtor C_Zrablee Length Remarks
' Ports yp yp (m)
. AC Main to DC
1 AC 1 AC Unshielded 15 Supply
2 DC 1 DC Unshielded 0.5 Power Supply to EUT
TEST SETUP

For the purposes of testing, the EUT was powered by a 3V DC Power supply. The EUT is
normally powered by a CR2032 coin cell battery. The iPod Touch wirelessly sends commands

to the EUT.
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REPORT NO: 12888721-E2V2 DATE: 11/12/2019
FCC ID: C90O-LSBB1 IC: 10161A-LSBB1

SETUP DIAGRAM FOR RADIATED TESTS
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REPORT NO: 12888721-E2V2 DATE: 11/12/2019
FCC ID: C90O-LSBB1 IC: 10161A-LSBB1

6. MEASUREMENT METHOD

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

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

Band-edge: ANSI C63.10 Subclause -11.13.3.4 Integration method -Trace averaging across
ON and OFF times DC correction

Radiated Spurious Emissions Below 30MHz: ANSI C63.10-2013 Section 6.4
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REPORT NO: 12888721-E2V2

FCC ID: C90O-LSBB1

DATE: 11/12/2019
IC: 10161A-LSBB1

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

Antenna, Horn 1-18GHz ETS-Lindgren 3117 1862 6/6/2019 6/5/2020

Antenna, Horn 18-26.5GHz ARA MWH-1826/B T449 08/13/2020 08/13/2019
" . AMF-4D-

Amplifier 1-8GHz 30dB gain L3 Narda 01000800-30-29P 167494 8/24/2019 8/24/2020

EMI TEST RECEIVER Rohde & Schwarz ESW44 PRE0179376 2/14/2019 2/14/2020

Amplifier, 9KHz to 1GHz, 32dB | SONOMA INSTRUMENT | 310 PRE0180175 5/30/2019 5/29/2020

RF Amplifier, 1-18GHz MITEQ QSFS: 3'200101800' 171460 8/24/2019 8/24/2020

Filter, HPF 3.0GHz MICRO-TRONICS HPM17543 171903 8/24/2019 8/24/2020

Antenna,BroadBand Hybrid, .

30MHz to 3GHz Sunol Sciences Corp. JB3 PRE0184971 11/13/2018 11/13/2019

Filter, HPF 3.0GHz MICRO-TRONICS HPM17543 T897 5/5/2019 5/4/2020

Amplifier, 1 to 18GHz, 35dB AMPLICAL AMP1G18-35 T1569 5/5/2019 5/4/2020

EMI TEST RECEIVER Rohde & Schwarz ESW44 PRE0179372 2/16/2019 2/16/2020

Antenna,Broadband Hybrid, .

30MHz to 3GHz Sunol Sciences Corp. JB3 PRE0184052 10/24/2018 10/24/2019

Amplifier, 9KHz to 1GHz, 32dB | SONOMA INSTRUMENT | 310 175953 12/13/2018 12/13/2019

?ontle,\:,rlj' Passive Loop 30Hz | ¢\ e1p0 METRICS EM-6871 PRE0179466 | 05/31/2019 | 05/31/2020

Antenna, Passive Loop

100KHz to 30MHz ELETRO METRICS EM-6872 PRE0179468 05/31/2019 05/31/2020

Test Software List
Description Manufacturer | Model Version
Radiated Software UL UL EMC Ver 9.5, Dec 01, 2016
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FCC ID: C90O-LSBB1

DATE: 11/12/2019
IC: 10161A-LSBB1

8. RADIATED TEST RESULTS

8.1. LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and 8§15.209

RSS-GEN, Section 8.9 and 8.10.

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uV/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 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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8.2. TRANSMITTER ABOVE 1 GHz

BANDEDGE (LOW CHANNEL, CH 11)

HORIZONTAL RESULT

12:UL Fremont - Chamber K 2019 Aug 9 18:18:24
Restricted Bondedge
= Project Number: 12888721
H Client SRAM
Config:EUT + Support Equipment
Mode:AIREA Low Horiz
185 Tested by:45256 JB
95
85
N Peak Limjt (dBuU/m) f\‘
=
5 7 i
@ 1
3z {
65 f
55 Average Limit (dBulUy/m) /) \\
a W o
Lddaiboat ik A T RRORPVITTIPTY (YT Y b bl A b B i i Al TTVE WINSR (TR
T ———
a AJ-V/J ‘\W
" ™ e " n y A L A 3
35 ] p » y b % iy "
2. 31 18 .5MH=z/ 2.415
Frequency (GHz)
Range (GHz) REU/UBH Ref/ALtn  Det/Avg Mode C) Pts  FSups/Mode Pasition Range (62 REU/UBD Ref/Attn  Det/fvg Mode Sesep Plo  ¥oups/fode Position
1:231-2.415  H-6B)/M 167710 PERK/Pur Avg(RIS)  Gmsec(futo) 9BB1 AW 206 degs 179  2:2.31-2.415 M6/ 107/18 AUR/Par Avg(RMS)  Dnsecthuto) D881 1EETAUS 276 dege H
Low CH BE - H.TST 38915 28 Dec 2815 Rev 9.5 15 Jun 2819

Trace Markers

Marker Frequency Meter Det AF T862 Amp/Cbl/Fltr/Pad DC Corr Corrected Average Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) (dB) Reading (dBuVv/m) (dB) (dBuV/m) Margin (Degs) (cm)
(dBuv) (dBuVv/m) (dB)
1 *2.38999 4148 Pk 319 -24.7 0 48.68 - - 74 -25.32 276 179 H
2 *2.3753 42.85 Pk 319 -24.6 0 50.15 - - 74 -23.85 276 179 H
3 *2.38999 30.18 RMS 319 -24.7 0 3738 54 -16.62 - - 276 179 H
4 *2.37215 31.28 RMS 319 -24.6 0 38.58 54 -15.42 - - 276 179 H

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

<UL Fremont - Chamber K 2019 Aug 9 18:36:59

Restricted Bondedge

- Project Number: 12888721
1 Client: SRAM

ConfigiEUT + Support Equipment
Mode :BIREA Low Uert

185 Tested by:45256 JB
g5
85
E
~ Peaok Limjt (dBuU/m]
= 75
3
1)
&
65
/ \
/ \
55 Average Limit (dBulym) i Ay
e
Z W gy
i ot L T P R P TP T T TRV KPR O LI7" WA A Lol TV INWR e TN i .L‘ T
45l ; RS S N A AU . SO
: 4
23
35 D
2. 31 18 .5MH=z/ 2.415
Frequency (GHz)
Range (GHz) REU/UB Ref/Attn  Det/fvg Mode Sueep Pte #Sups/fode Position Range (BHz) RBU/UBU Ref/Attn  Det/fvg Mode Sueep Pls #oups/fode Position
1:2.31-2 1M(-6d8) 1 K/Par Avg(RS)  Omsecthuto) 9081  HAX 153 degs 377 ¢
Low CH BE - U.TST 38915 28 Dec 2815 Rev 9.5 15 Jun 2819
Marker Frequency Weter Det AF 862 (dB/m) ‘Amp/Cb/Fitr/Pad (dB) OC Corr (dB) Corrected ‘Average Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK Margin ‘Azimuth Height Polarity
(GH) Reading Reading (dB) (dB) (Degs) (em)
(dBuv) (dBuV/m)
1 *2.38999 40.94 Pk 319 -24.7 0 48.14 - - 74 -25.86 153 377 Vv
2 *2.3759 43.54 Pk 319 -24.7 0 50.74 - - 74 -23.26 153 377 Vv
3 *2.38999 3023 RMS 319 -24.7 0 3743 54 -16.57 - 153 377 Vv
4 *2.38894 318 RMS 319 -24.7 0 39 54 -15 - - 153 377 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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FCC ID: C90-LSBB1 IC: 10161A-LSBB1

BANDEDGE (HIGH CHANNEL, CH 25)

HORIZONTAL RESULT

| 2Bl Fremont - Chamber K 2019 Aug 23 208:03:28
Restricted Bondedge
- Project Number: 2888721
1 Client:SRAM
Config:EUT + Support Equipment
Mode:ATREA RBE 2475
185 Tested by:43575 0S
95 Al
85 -
2 . ‘
~ | l eok Limit (dBuU/m)
> 7!:
2 |
: I
[
65 o/ \\
t .
55 ,./JJ,/ \ %mge Limit CdBul/m)
W:/\/f “"\ B bbb i b Al Ao nsinsiouhnsb A
4:M w\ﬁg\\«.
35
2.46 18.3MHz/ 2.563
Frequency (GHz)
Range (GHz) RBU/UBW Ref/fittn  Det/fvg Mode Sweep Pts  #Sups/Mode Puosition Range (GHz) RBW/UBW Ref/Bttn  Det/Avg Mode Sueep Pts  #Swps/Mode  Position
1:2746-2.563 1M(-6B) /M 187/18 PERK/Pur Rvg(RNSJ Omeec(Auto) 9081 MAXH 19 degs 391 ¢ 2:2746-2.563 1M(-6dB)/ M 187/18 AVER/Pur Avg(RMS) Omsec(Auto opat 188TAVG 119 degs 391 cu §
High CH BE- H.TST 38915 28 Dec 2@15 Rev 9.5 15 Jun 2819
Marker Frequency Meter Det AF EMC4294 AmpICbI/FItrPa DC Corr (dB) Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) d (dB) Reading (dBuVIm) (dB) (dBuVIm) (dB) (Degs) (cm)
(¢ (dBuV/m)
48351 46.27 Pk 32, Y 0 53.97 - - 74 20.03 391
48362 4734 P 32. 24, 0 55.04 B B 74 -18.96 301
*2.48351 3521 RMS 32. 24 0 4291 54 11,09 - - 301
2 48388 36.68 RMS 32. 2 0 24.38 54 962 , , 391

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

Page 16 of 32

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: 12888721-E2V2

FCC ID: C90-LSBB1

DATE: 11/12/2019
IC: 10161A-LSBB1

VERTICAL RESULT

| ZKUL Fremont - Chamber K 2019 Aug 23 20:14:17
Restricted Bondedge
= Project Number: 12888721
1 Client SRAM
Config:EUT + Support Equipment
Mode:AIREA RBE 2475
185 Tested by:43575 03
A
g5 |
85
e / -
> [ Peak Limit (dBuU/m)
> 75 |
@
2 /
65 4
"'/ A ( J/m)
Y, Averagie Limit (dBuU/m
55 Wad
o,
W et i b diestonlihiis R YW REOTY R AP " etk oo
a5 3
35
2.46 8. 3MH=z/ 2.563
Frequency (GHz)
Range (GHD) REI/UBIT Ref/Attn  Det/Avg Mode Sueep Pt #ups/fode FPosition Range (6Hz) REW/UE Ref/Bttn  Det/fvg Mode Sueep Pls  Fowps/Mode Position
1:2°46-2.563 1M(-6d8)/3K B7/18 PERK/Pur Avg(RS)  Omeec(Auto)  9BB1  MAX 69 dege 337 crl
High CH BE - U.TST 38915 28 Dec 2015 Rev 9.5 15 Jun 2819
Marker Frequency Meter Det AF EMC4294 AMpICHI/FPad DC Corr (aB) Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Reading (dBuVIm) (@8) (dBuvim) (@8) (Degs) em)
(@Buv) (dBuVim)
*2.48351 47.66 Pk 32! 4. 0 74 -18.64 69 7 Vv
*2.48353 48.38 Pk 32! -24. 0 56.08 - - 74 -17.92 69 7 \%
*2.48351 37.85 RMS 32! 4 0 4555 54 -8.45 - - 69 7 \%
4 *2.48383 38.83 RMS 32! 4 0 46.53 54 -7.47 69 7 Vv

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

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12888721-E2V2

DATE: 11/12/2019
FCC ID: C90-LSBB1

IC: 10161A-LSBB1

BANDEDGE (HIGH CHANNEL, CH 26)

HORIZONTAL RESULT

12l=UL Fremont - Chamber K 2819 Aug 9 19:05:47
Restricted Bondedge
- Project Number: 12888721
1 Client:SRAM

Config:EUT + Support Equipment
Mode:AIREA High Horiz

185 Tested by:45256 JB
g5
85
e -
~ Peok Limit (dBuU/m)
> 75
3 [ \
%)
: n
65 i i
|
\K\Hvﬁr‘uce Limit CdBul/m)
55 i -
M (i'
TR TAIIRY I /" MWW ST PTR POV VRN | PWPPIY PO WO NP ORR O IHMNWMMWWWM“W
41:[
mewMM . "
35
2.46 18.3MH=z/ 2.563
Frequency (GHz)
Range (GHz) REU/UBI Ref/Attn  Det/fvg Hode Suezp Pte  #Sups/fode FPosition Fange (BHz) RBU/UBU Ref/fttn  Det/fvg Mode Sueep Pls  #sups/fode Pasition
1:2.46-2.53  IMC6B)/AM 107/18 PERK/Pur Avg(RMS)  Gmsec(ute) 9081  HAXH 94 degs 350 cm 2:2.46-2.563  IM(-6B)/IM 1B/ AVER/Par Avg(RMS) Onsec(futo) 031 1GGTAUG 94 degs H
High CH BE- H.TST 38915 28 Dec 2015 Rev 9.5 15 Jun 2819
Warker Frequency Weter Det AF 862 (dB/m) ‘Amp/Cb/Fitr/Pad (dB) DC Corr (dB) Corrected ‘Average Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK Margin ‘Azimuth Height Polarity
(GH) Reading Reading (dB) (dB) (Degs) (em)
(dBuv) (dBuV/m)
1 *2.48351 5259 Pk 325 -24.8 0 60.29 - - 74 -13.71 94 350 H
2 *2.4836 5248 Pk 325 -24.8 0 60.18 - - 74 -13.82 94 350 H
3 *2.48351 42.96 RMS 325 -24.8 0 50.66 54 -3.34 - - 94 350 H
4 *2.48356 43.68 RMS 325 -24.8 0 51.38 54 -2.62 - - 94 350 H

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

RMS - RMS detection
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REPORT NO: 12888721-E2V2 DATE: 11/12/2019
FCC ID: C90-LSBB1 IC: 10161A-LSBB1

VERTICAL RESULT

12:UL Fremont - Chamber K 2019 Aug 9 19:21:25
Restricted Bondedge
= Project Number: 12888721
H Client SRAM
Config:EUT + Support Equipment
Mode:AIREA High Uert
185 Tested by:45256 JB
9|:
|
5
8 i
|
2 i
3 = | Peck Limit C(dBuU/pm)
. /
3 [
65 ) :
/‘
55 Vd WAverage Limit (dBuU/m)
MMWM § o h TP NTIRPFS W RTO FRNTT o ab b bbb Al P TTRR YT ORTEPOR Y
4|:|
35
2.46 18 . 3MH=z/ 2.563
Frequency (GHz)
Range (6HD) RE/UBlI Raf/fttn  Det/fvg Mode Sueep Pts  #5ups/fode  Fosition Range (6Hz) REW/VE Ref/Attn  Det/Avg Mode Sueep Pis  ¥owps/fode Position
1 g 1M ), l: K /Pi vyl ) e )0’ MAX 13 d 34 |
High CH BE - U.TST 38915 28 Dec 2815 Rev 9.5 15 Jun 2819

Trace Markers

Marker Frequency Meter Det AFT862 (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
(GH) Reading Reading (dB) (dB) (Degs) (em)
(dBuv) (dBuV/m)
1 *2.48351 525 Pk 325 -24.8 0 60.2 - - 74 -13.8 13 342 Vv
2 *2.48354 52.81 Pk 325 -24.8 0 60.51 - - 74 -13.49 13 342 Vv
3 *2.48351 43.25 RMS 325 -24.8 0 50.95 54 -3.05 - 13 342 Vv
4 *2.48379 4413 RMS 325 248 0 51.83 54 217 B B 13 342 Vv

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12888721-E2V2
FCC ID: C90-LSBB1

DATE: 11/12/2019
IC: 10161A-LSBB1

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL, CH 11 RESULTS

| 1:UL Fremont - Chamber K 2019 Aug 9 21:02:83
Rodiated Emissions 3-Meters
185 Fr‘rTrJel:t Number: 12888721
Client:SRAM
Config:EUT + Support Equipment
Mode :AIREA Low
g5 Tested by:45256 JB
8|:
Peok Limit (dBulU/m)
75
e
~
e
[4a]
o o
— Avg Limit (dBulU/m)
5|:
4|: é)l L
|
i m
S At 3 - e
T
Vb Wy
25
1 18 18
Frequency (GHz)
Range (6Ho) REU/BU Raf/fttn  Det/fvg ode Sucep Pte  foups/fode Fosition Range (6H2) REW/UB Ref/fttn  Det/Avg Mode Sucep Pis  Fowpe/fode Position
1:1-3 NC-6B)/38 18718 PERK/Pur Avg(RMS)  1BSnsechuto) 9081 HAYH B-36Bdegs H | 3:3-18 1H(-6d8)/38k 89/ PEAK/Par fvg(RHS)  1.dseciuto) 18k HANH B-368degs H
FCC Parti5C 2, 46GHz RSE.TST 38915 15 Jun 2818 Rev 9.5 15 Jun 2819
| M:UL Fremont - Chamber K 2819 Aug 9 21:02:83
Rodioted Emissions 3-Meters
Project Number: 12888721
185 Client:SRAM
Config EUT + Support Equipment
Mode :AIREA Low
g5 Tested by:45256 JB
8;
Peak Limit C(dBulU/m)
75
e
3 5
3 6
[4a]
o
- Avg Limit (dBulU/m)
5|:
6
45 o
ft
r=
5
350 o
25
1 18 18
Frequency (GHz)
Range (6Hz) REUABY Raf/itin  Dat/fvg fode Sueep Pt foups/fode FPosition Range (6Hz) REW/VE Ref/Attn  Dot/Avg Mods Sucep Fis  Fowps/fode FPosition
FCC Port{5C 2.46Hz RSE.TST 38915 15 Jun 2018 Rev 9.5 15 Jun 2819

VERTICAL
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REPORT NO: 12888721-E2V2

FCC ID: C90-LSBB1

DATE: 11/12/2019
IC: 10161A-LSBB1

Radiated Emissions

RADIATED EMISSIONS

Marker Frequency Meter Det AF T862 Amp/Cbl/Fitr/ DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)

1.95933 33.04 Pk 315 -24.3 0 40.24 0-360 200 H

2 2.00156 33.48 Pk 314 -24.3 0 40.58 - - 0-360 101 A
3 *4.8109 39.29 PK2 34.1 -30.3 0 43.09 - 74 -30.91 351 254 H
*4.809 31.13 MAv1 34.2 -30.2 0 35.13 54 -18.87 351 254 H

4 9.61787 30.53 Pk 37.1 -23 0 44.63 - 0-360 200 H
5 *4.81091 37.78 PK2 34.1 -30.3 0 41.58 - - 74 -32.42 90 195 \%
*4.81093 29.54 MAv1 34.1 -30.3 0 33.34 54 -20.66 90 195 A

6 9.61787 31.84 Pk 371 -23 0 45.94 0-360 200 A

* - 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: 12888721-E2V2
FCC ID: C90-LSBB1

DATE: 11/12/2019
IC: 10161A-LSBB1

MID CHANNEL, CH 18 RESULTS

| 1:UL Fremont - Chamber K 2019 Aug 9 21:59:47
Rodiated Emissions 3-Meters
185 Fr‘\?r\jel:t Number: 12888721
Client:SRAM
Config:EUT + Support Equipment
Mode :AIREA Mid
g5 Tested by:45256 JB
8|:
Peok Limit (dBulU/m)
75
e
~
e
[4a]
o o
— Avg Limit (dBulU/m)
5|:
45 4 o
n 1 ™ " "
it o sl 3 ) "y
35 VVVVVVV fal ok LlP PRI
W
25
1 18 18
Frequency (GHz)
Range (6Ho) REU/BU Raf/fttn  Det/fvg ode Sucep Pte  foups/fode Fosition Range (6H2) REW/UB Ref/fttn  Det/Avg Mode Sucep Pis  Fowpe/fode Position
1:1-3 NC-6B)/38 18718 PERK/Pur Avg(RMS)  1BSnsechuto) 9081 HAYH B-36Bdegs H | 3:3-18 1H(-6d8)/38k 89/ PEAK/Par fvg(RHS)  1.dseciuto) 18k HANH B-368degs H
FCC Parti5C 2, 46GHz RSE.TST 38915 15 Jun 2818 Rev 9.5 15 Jun 2819
| 1I:UL Fremont - Chamber K 2819 Aug 9 21:59:47
Rodioted Emissions 3-Meters
Project Number: 12888721
185 Client:SRAM
Config EUT + Support Equipment
Mode :AIREA Mid
g5 Tested by:45256 JB
=}
8;
Peak Limit C(dBulU/m)
75
e
3 5
3 6
[4a]
o
- Avg Limit (dBulU/m)
5|:
=
4 3 &
e o
5
35
25
1 18 18
Frequency (GHz)
Range (6Hz) REUABY Raf/itin  Dat/fvg fode Sueep Pt foups/fode FPosition Range (6Hz) REW/VE Ref/Attn  Dot/Avg Mods Sucep Fis  Fowps/fode FPosition
FCC Port{5C 2.46Hz RSE.TST 38915 15 Jun 2018 Rev 9.5 15 Jun 2819

VERTICAL
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REPORT NO: 12888721-E2V2

FCC ID: C90-LSBB1

DATE: 11/12/2019
IC: 10161A-LSBB1

Radiated Emissions

RADIATED EMISSIONS

Marker Frequency Meter Det AF T862 Amp/Cbl/Fitr/ DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)

1 1.96667 33.49 Pk 315 -24.4 0 40.59 0-360 101 H
7 2.43946 89.55 PK2 323 -24.7 0 97.15 0 350 H
2.43997 85.22 MAv1 323 -24.7 0 92.82 0 350 H
2 1.99067 33.39 Pk 316 -24.3 0 40.69 0-360 101 A
8 2.44049 89.37 PK2 323 -24.7 0 96.97 142 153 A
2.44 85.33 MAv1 323 -24.7 0 92.93 - - 142 153 A
3 *4.87903 39.47 PK2 34.1 -30.5 0 43.07 - 74 -30.93 212 244 H
*4.87899 30.12 MAv1 34.1 -30.5 0 33.72 54 -20.28 212 244 H
4 9.76205 30.02 Pk 371 -23.4 0 43.72 - - - 0-360 200 H
5 *4.881 39.16 PK2 34.1 -30.5 0 42.76 - 74 -31.24 98 164 \%
*4.88089 31.13 MAv1 341 -30.5 0 34.73 54 -19.27 98 164 \%
6 9.76205 28.29 Pk 37.1 -23.4 0 41.99 0-360 200 \%

* - 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: 12888721-E2V2
FCC ID: C90-LSBB1

DATE: 11/12/2019
IC: 10161A-LSBB1

HIGH CHANNEL, CH 26 RESULTS

| WKUL Fremont - Chamber K 2019 Aug 9 19:57:21
Rodiated Emissions 3-Meters
185 Fr‘rTrJel:t Number: 12888721
Client:SRAM
Config:EUT + Support Equipment
Mode:AIREA High
g5 Tested by:45256 JB
8|:
Peok Limit (dBulU/m)
75
e
~
e
[4a]
o o
— Avg Limit (dBulU/m)
5|:
4|: o
i F oo
35 i 5 A il
e dnglibnat
Wi
25
1 18 18
Frequency (GHz)
Range (6Ho) REU/BU Raf/fttn  Det/fvg ode Sucep Pte  foups/fode Fosition Range (6H2) REW/UB Ref/fttn  Det/Avg Mode Sucep Pis  Fowpe/fode Position
1:1-3 NC-6B)/38 18718 PERK/Pur Avg(RMS)  1BSnsechuto) 9081 HAYH B-36Bdegs H | 3:3-18 1H(-6d8)/38k 89/ PEAK/Par fvg(RHS)  1.dseciuto) 18k HANH B-368degs H
FCC Parti5C 2, 46GHz RSE.TST 38915 15 Jun 2818 Rev 9.5 15 Jun 2819
| 1I:UL Fremont - Chamber K 2819 Aug 9 19:57:21
Rodioted Emissions 3-Meters
Project Number: 12888721
185 Client:SRAM
Config EUT + Support Equipment
Mode :AIREA High
g5 Tested by:45256 JB
8;
Peak Limit CdBuU/m)
75
e
3 5
3 6
[4a]
o
- Avg Limit (dBulU/m)
5|:
4|:
2
I
5
35 = o
s
25
1 18 18
Frequency (GHz)
Range (6Hz) REUABY Raf/itin  Dat/fvg fode Sueep Pt foups/fode FPosition Range (6Hz) REW/VE Ref/Attn  Dot/Avg Mods Sucep Fis  Fowps/fode FPosition
FCC Port{5C 2.46Hz RSE.TST 38915 15 Jun 2018 Rev 9.5 15 Jun 2819

VERTICAL
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REPORT NO: 12888721-E2V2

FCC ID: C90-LSBB1

DATE: 11/12/2019
IC: 10161A-LSBB1

Radiated Emissions

RADIATED EMISSIONS

Meter

Det

Marker Frequency AF T862 Amp/Cbl/Fitr/ DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 1.96111 32.77 Pk 31.6 -24.3 0 40.07 0-360 200 H
2 1.99511 33.59 Pk 315 -24.4 0 40.69 - - 0-360 200 A
3 *4.87646 37.97 PK2 34.2 -30.5 0 41.67 - 74 -32.33 64 243 H
*4.87423 27.09 MAv1 34.2 -30.5 0 30.79 54 -23.21 64 243 H
4 6.54187 26.31 Pk 35.7 -26.9 0 35.11 - 0-360 100 H
5 *4.9833 37.02 PK2 34.1 -30.4 0 40.72 - - 74 -33.28 72 189 A
*4.98697 26.71 MAv1 34.1 -30.4 0 30.41 54 -23.59 - 72 189 A
6 6.77188 25.8 Pk 35.7 -26.7 0 34.8 0-360 200 A

* - 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: 12888721-E2V2 DATE: 11/12/2019
FCC ID: C90-LSBB1 IC: 10161A-LSBB1

8.3. Worst Case Below 30MHz

FACE ON AND FACE OFF PLOTS

1BEUL Fremont - Chamber K 2819 Aug 13 B8:17:41
i RF Emissions
H Project Number: 12888721
118 ; Client :SRAM
i Config:EUT + Support Equipment
: Mode:AIREA Below 3BMHz (Left)
9@ ; Tested by:43575 05
78 Peak Limit CdBuUim):
. 5Bk :
- —— i —
3 \\ T
[s) [z + | Brealod } H prtt
> G P el
5 —
[as}
8 T
18 B
e}
A
_ A 2 34
18 R £ RS RIBIR e S ooy g o
\ -
ooy | Mol B
W | Mellodaly,
S g R R
30 Bl it e
-508
. 8EB1 A 1 18 38
Frequency (MHz)
Range () REU/N Ref/Attn  Det/Avg Mode Sicep Pts  Fups/fode Pasition Ronge (Hiz) RENAVE Ref/Attn  Det/Avg Hode Sueep Pls  Foups/lode Fosition
1:.809-.15 180(-38)/388 9174 FEFK/Pur Avg(RIS)  Bfnscc(huto) 16k HAXH 8-36Bdegs
2:.15-.49 1Bk(-3dB) /30K 87/0@ PERK/Pur Avg(RMS)  Auto 27k MAXH 8-36Bdegs T:1-1.785 18k(-3dB)/38k  87/@ PEAK/Pur Avg(RMS)  Auto 16k MAXH B-368degs.
3:4g-1 1Bc(-3B) /38K 81/8 FECK/Pur Avg(RIS)  Auto 16 M 8-36Bdsge 8:1.765-3 18eC-3d8)/30k  87/8 PEK/Pur G(RHS)  Auto 2k M 8-360dee
FCC 15,289 Below 3BMHz.TST 38915 1@ Jan 2019 Rev 9.5 15 Jun 2819

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: 12888721-E2V2 DATE: 11/12/2019
FCC ID: C90-LSBB1 IC: 10161A-LSBB1

Below 30MHz DATA

Marker | Frequency Meter Det Loop bl Dist Corr | Corrected Peak Limit Margin Avg Limit Margin Peak Limit Margin Avg Limit Margin | Azimuth
(MHz) Reading Antenna (dB) 300m Reading (dBuv/m) (dB) (dBuV/m) (dB) (dBuv/m) (dB) (dBuv/m) (dB) (Degs)
(dBuv) (dB/m) (dBuVolts)
1 02536 68 Pk 582 322 20 1332 595 7282 395 5282 - - B B 0-360
3 20621 455 Pk 56.1 321 20 1145 - - - - 4133 5278 2133 3278 0-360
2 02536 52 Pk 582 322 ~20 “13.48 595 72.98 395 52.98 - - - - 0-360
4 22517 473 Pk 56.1 321 -20 1127 - - - - 2057 5184 2057 3184 0-360

Pk - Peak detector

Marker Frequency Meter Det Loop Chbl Dist Corrected QP Limit Margin Peak Limit Margin Avg Limit Margin Azimuth
(MHz) Reading Antenna (dB) Corr Reading (dBuVv/m) (dB) (dBuV/m) (dB) (dBuv/m) (dB) (Degs)
(dBuv) (dB/m) 30m (dBuVolts)
5 8617 21.04 Pk 56.1 -32.1 -40 5.04 28.91 -23.87 - - - - 0-360
6 .86182 20.45 Pk 56.1 -32.1 -40 4.45 28.91 -24.46 - - - - 0-360
7 2.1504 4.6 Pk 41.2 -32 -40 -26.2 29.5 -55.7 - - - - 0-360
8 2.249% 5.02 Pk 40.9 -32 -40 -26.08 29.5 -55.58 - - - - 0-360

Pk - Peak detector
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REPORT NO: 12888721-E2V2 DATE: 11/12/2019
FCC ID: C90-LSBB1 IC: 10161A-LSBB1

8.4. Worst Case Below 1 GHz

9:UL Fremont - Chamber K 2019 Aug 12 21:48:59
Rodioted Emissions - 3 Meters
35 Pr‘Q\ject Number: 12888721
Client:SRAM
Config:EUT + Support Equipment
Mode:AIREA BelowlGHz (Left)
75 Tested by:43575 05
6|:
55
/_\E ’_
N
> 4l: T
5 GPR LT TEE LU D) i
%
31:
2’:
M
1 Y
M ol Kigontp RN
5
38 184 18686
Frequency (MHz)
Range_(Hz) REU/BN Ref/Atin  Det/fvg ods Seop Pts  Foupo/fode Position Fonge (1Hiz) REW/EH Ref/Atn  Dol/fvg Hods Sueep Plo  Foupo/fiode Position
1:36-288 120k(-6B)/1H  97/18  PEAK/LogPur-Video dmsec(utc) 4800 MR B-FBdegs H | 3:208-1800 120k(-6B)/1H  97/18  PEMK/LogPur—Video  flnsec(Puto) BBB  MAXH B-368degs H
FCC Port15C 38-1808MHz. TST 30915 15 Jul 2814 Rev 9.5 15 Jun 2819
95UL Fremont - Chamber K 2819 Aug 12 21:48:59
Rodioted Emissions - 3 Meters
85 PF?JE:t Number: 12888721
Client:SRAM
Config EUT + Support Equipment
Mode:AIREA Belowl!GHz (Left)
75 Tested by:43575 05
6|:
55
2 ’_
~
> 45 ) r
5 APk LT TEE T D) f
2 I
el
3|:
- M
Wiy,
5 ],
iy
LT
/M\l‘“‘%“ o e w‘L‘ﬂ'L il
= f
38 169 1800
Fregquency (MHz)
Range (MHz) REU/BH Ref/Rtin  Det/fvg fods Swoop Pts Foups/fiode Fasition Fonge (1Hz) REU/E Ref/Atn  Dol/fvg ods Seeep Pls foups/flode Fosition
n 128K(-68)/1  9T/18  PERK/LogPur-Video dmsecty A Bdegs U | 4:208-1D Bk(-68)/1H  97/18  PEAK/LagPur-Uideo 1 lnsectt WA Jdegs U
FCC Port15SC 38-18B8MHz. TST 30915 15 Jul 2814 Rev 9.5 15 Jun 2019

VERTICAL
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REPORT NO: 12888721-E2V2 DATE: 11/12/2019
FCC ID: C90-LSBB1 IC: 10161A-LSBB1

Below 1GHz Data

Marker Frequency Meter Det AF T130 (dB/m) Amp/Cbl (dB/m) Corrected QPk Limit (dBuV/m) Margin Azimuth Height Polarity
(MHz) Reading Reading (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *37.907 28.27 Pk 21.2 -31.5 17.97 40 -22.03 0-360 199 H
167.5656 34.71 Pk 17.7 -30.5 21.91 43.52 -21.61 0-360 199 H
4 103.0601 29.18 Pk 17 -30.9 15.28 43.52 -28.24 0 137 \
103.06011 21.85 Qp 17 -30.9 7.95 43.52 -35.57 0 137 \
5 *110.3033 42.58 Pk 18.5 -30.9 30.18 43.52 -13.34 0-360 100 \
6 178.661 36.11 Pk 17.1 -30.4 22.81 43.52 -20.71 0-360 100 \
3 *407.927 27.66 Pk 219 -29.5 20.06 46.02 -25.96 0-360 100 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
Qp - Quasi-Peak detector
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REPORT NO: 12888721-E2V2 DATE: 11/12/2019
FCC ID: C90-LSBB1 IC: 10161A-LSBB1

8.5. Worst Case 18-26 GHz

18:UL Fremont - Chamber K 2019 Aug 13 19:16:21
RF Emissions
Ordh Number: 12888721
95 Client: SRa
Configuration:EUT + Support Equipment
Mode:AIREA 18-26GHz (Left)
85 Tested by / SN:43575 0S
75 Peak Limit (dBul/m)
65
3
2
5 Avg Limit CdBulU/m)
> 5:
3
Jaa]
o
M 45
35 bt e
25
15
18 26
Frequency (GHzJ
Range (GHz) RBU/UBY Ref/fttn  Det/fvg Mode Sueep Pts  #Swps/Mode Pasition Range (GHz) RBM/UBY Ref/fttn  Det/fvg Mode Sweep. Pis  #Sups/Mode Position
1:18-26 1M(-3d8)/3M 89/2 PERK/LogPur—Uideo  GBnsecChuto) 9881  MAXH M w 8 PEAK/Logf ic 68 CF 1
PAIREA_18-26_Left.DAT 30915 6 Jon 2015 Rev 9.5 15 Jun 2819
18 — 26GHz DATA
Trace Markers
Marker Frequency Meter Det T449 AF (dB/m) Amp/Cbl (dB) Dist Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin
(GHz) Reading Reading (dBuv/m) (dB) (dBuv/m) (dB)
(dBuv) (dBuVolts)
1 19.432 69.62 Pk 33.2 -57.2 9.5 36.12 54 -17.88 74 -37.88
2 21.568 69.5 Pk 338 -57.2 9.5 36.6 54 -17.4 74 -37.4
3 23.55911 69.54 Pk 34.4 -56.9 9.5 37.54 54 -16.46 74 -36.46
4 19.91467 69.02 Pk 335 -57.1 9.5 35.92 54 -18.08 74 -38.08
5 21.38222 70.36 Pk 33.6 -57.3 9.5 37.16 54 -16.84 74 -36.84
6 23.168 69.4 Pk 343 -57.3 9.5 36.9 54 -17.1 74 -37.1

Pk - Peak detector
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