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FCC LISTED, REGISTRATION
NUMBER: 905266

IC LISTED REGISTRATION NUMBER
IC 4621A-1

TEST REPORT

REFERENCE STANDARD:
USA FCC Part 15.247, 15.207
CANADA RSS-210, RSS-Gen

Radio Frequency Devices. Operation within the band902 - 928 MHz, 2400 -2483.5 MHz, and 572%850

MHz.

Licence-Exempt Radio Apparatus (All Frequency Bandg Category | Equipment.

General Requirements and Information for the Certification of Radio Apparatus.

NIE o, :

Firmado digitalmente por

39342RRF.004 Alejandro Llamas Alejandro Llamas Rodriguez

(e 09N & SIS ....c: A UM IRFLab. Manager PO BT
Elaboration date ..........cccccccvevnvneenne. . 2013-08-09

Identification of item tested................ : FITNESS MONITOR

Trademark ......cccccoceviniiiieieeiiiiieaeend! ADIDAS

Model and/or type reference ................. : 6@32

Serial number ........ccooooviviiiiiie :

Other identification of the product ........ :

D10813060000099, D10813060000106

Coemtial name: MICOACH SMART RUN
Hw version: 7.0.0
Sw version: 1.6.2
FCC ID: ZLGSMARTRUN
IC ID: 9722B-SMARTRUN

Features ........ccccoeeve e e : Bluetooth 4.0+EDR, Wlan b/g/n20 1x1, Gie€eiver, battery charger
DeSCription ......cceeeeveeiieicciviveeeen : FITNESS MONITOR

Applicant ..., . ADIDAS AG

AdAresS......uvveiiiiiiiiiiiiee e : WORLD OF SPORTS, ADI-DASSLER-STRABE 1,12074

CIF/NIF/PasspOrt.........eeeeeeeeeiieiaaaaaanlen,
Contact person:

Telephone / FaX ......cccccueeeeeeeiieiiannnne. L.

HERZOGENAURACH, GERMANY
DE132490588

Simon Drabble
+49 160 8 84 2687 / +49 9132 84 5773

simon.drabble@adidas.com

Test samples supplier.......cccccccceeeee. :
AdAIeSS ...oviiveeiiiiiieeee e :

E-MaAl ., :

ELEKTROBIT

Tutkijantie 8, Oulu FINLAND
1737565-0

Pertti Harmaala

+358 403445781

Pertti.harmaala@elektrobit.com

Manufacturer ........ccceeeveeivveieeieeiviieeeens :

Same as applicant

Report N°(NIE): 39342RRF.004

Page 1 of 106 201398-



AT4@

WireLEss

Test method requested........................See Standard

Standard
928 MHz, 2400 -2483.5 MHz, and 5725 - 5850 MHz.

USA FCC Part 15.209 10-1-11 Edition: Radiatedssion limits; general
requirements.

CANADA RSS-210 Issue 8 (December 2010).
CANADA RSS-Gen Issue 3 (December 2010).

Guidance for Performing Compliance MeasurementBigital
Transmission Systems (DTS) Operating Under §15558074 D01 DTS
Meas Guidance v03 dated 08/04/2013.

ANSI C63.10-2009: American National Standard fosfireg Unlicensed
Wireless Devices.

Test procedure

Non-standardized test method ...........] N/A
Conducted Measurements

Used instrumentation

Last Cal. date  Cal. due dat¢
1. Spectrum Analyzer Agilent E4440A 2012/02 2014/02
2. EMI Test Receiver R&S ESU40 2012/03 2014/03
3. Universal Power Meter R&S NRP-Z11 2012/12 2014/12
4, Transient limiter. HP 11947A 2012/09 2014/09
Line Impedance Stabilization Network
5 (L.I.S.N.) R&S. ESH2-75 2013/01 2015/01
6. DC power supply R&S NGPE 40/40 2011/11 2014/11
Radiated Measurements
Last Cal. date  Cal. due datg¢
Semianechoic Absorber Lined Chamber
1. IR 11. BS N.A. N.A.
2. Control Chamber IR 12.BC N.A. N.A.
Hybrid Bilog antenna Sunol Sciences 2011/05 2014/05
3. !
Corporation JB6
4, Antenna mast EM 1072 NMT N.A. N.A.
5. Rotating table EM 1084-4. ON N.A. N.A.
Double-ridge Guide Horn antenna 1-18
6. GHz HP 11966E 2011/05 2014/05
Double-ridge Guide Horn antenna 18-
7 40 GHz Agilent 119665J 2011/09 2014/09
8. EMI Test Receiver R&S ESIB26 2011/11 2013/11
9 E(I)Z_sze-ampllfler Miteq JS4-12002600- 2012/07 2014/07
10.  Multi Device Controller EMCO 2090 N.A. N.A.
11.  Spectrum Analyzer Agilent E4440A 2012/02 2024/0
RF  pre-amplifier Miteq AFS5-
12. 04001300-15-10P-6. 2012/07 2014/07
13. RF pre-amplifier Schaffner CPA 9231. 2013/06 2085
14. EMI Test Receiver R&S ESU40 2012/03 2014/03
Report template Na ........cccoeeeeiiiniinnns FDTO08_14

IMPORTANT: No parts of this report may be reprodiioe quoted out of context, in any form or by argams, except in full, without the previous

written permission of AT4 wireless, S.A.
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Competences and guarantees

AT4 wirelessis a laboratory with a measurement facility in cdiamce with the requirements of Section 2.948
of the FCC rules and has been added to the ligaafities whose measurements data will be accepted
conjuction with applications for Certification undarts 15 or 18 of the Commission's Rules. Redistr
Number: 905266.

AT4 wirelessis a laboratory with a measurement site in comphawith the requirements of RSS 212, Issue 1
(Provisional) and has been added to the list efifdites of the Canadian Certification and EngingeBureau.
Reference File Number: IC 4621A-1.

In order to assure the traceability to other nati@nd international laboratories, AT4 wireless haslibration
and maintenance programme for its measurement euip

AT4 wireless guarantees the reliability of the daeesented in this report, which is the result loé t
measurements and the tests performed to the iteler dast on the date and under the conditionsdstatethe
report and, it is based on the knowledge and teehricilities available at AT4 wireless at the einof
performance of the test.

AT4 wireless is liable to the client for the maimé@ce of the confidentiality of all information a&td to the item
under test and the results of the test.

General conditions

1. Thisreportis only referred to the item thas nadergone the test.

2. This report does not constitute or imply onaten an approval of the product by the Certification
Bodies or competent Authorities.

3. This document is only valid if complete; no partreproduction can be made without previous
written permission of AT4 wireless.

4.  This test report cannot be used partially diulhfor publicity and/or promotional purposes watht
previous written permission of AT4 wireless and Awereditation Bodies.

Uncertainty

Uncertainty (factor k=2) was calculated accordimghte AT4 wireless internal documents:

PODTOO0O: : Procedimiento para el calculo de indartibres de medida
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Usage of samples

Samples undergoing test have been selectethéylient.

Sample M/01 is composed of the following elements:

Control N° Description Model Serial N° Date of reception
39342C/08 Fitness monitor with G76792 D10813060000106 02/07/2013
integral antenna
Sample M/02 is composed of the following elements:
Control N° Description Model Serial N° Date of reception
39342C/07 Fitness monitor with G76792 D10813060000099 02/07/2013
antenna connector
Sample S/01 is composed of the following elements:
Control N° Description Model Serial N° Date of reception
39342c/01  MICOACH SMARTRUN. 7659, 010813060000087 02/07/2013
Fitness Monitor
Auxiliary element used with the sample S/01:
Control N° Description Model Serial N° Date of reception
39342/02 Charger base B01-0008 02/07/2013
1. Sample M/01 has undergone following test(s).
All radiated tests indicated in annexes A and B.
2. Sample M/02 has undergone following test(s).
All conducted tests indicated in annexes A and B.
3. SampleS/01 has undergone the next test(s):
Continuous conducted emission, power leads, preagix C.
Testing period
The performed test started on 2013-07-02 and #uisin 2013-07-12.
The tests have been performed at AT4 wireless.
Report N°(NIE): 39342RRF.004 Page 5 of 106 201398-
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Environmental conditions

In the control chambethe following limits were not exceeded during thstt

Temperature Min. = 20.0°C
Max. = 21.1 °C
Relative humidity Min. = 64.2%
Max. = 65.6 %
Shielding effectiveness > 100 dB
Electric insulation > 10 kKQ
Reference resistance to earth <0,5Q

during the test.

In the semianechoic chambgl meters x 11 meters x 8 meters), the followingté were not exceeded

Temperature Min. = 20.6 °C
Max. = 21.0 °C

Relative humidity Min. = 60 %
Max. = 63 %

Air pressure

Min. = 1019 mbar
Max. = 1019 mbar

Shielding effectiveness > 100 dB
Electric insulation > 10 kKQ
Reference resistance to earth <0,5Q

Normal site attenuation (NSA)

< 14 dB at 10 m disebetween item
under test and receiver antenna, (30 MHg
1000 MHz)

Nt
—
(@]

Field homogeneity

More than 75% of illuminated agH is
between 0 and 6 dB (26 MHz to 1000
MHZz).

In the chamber for conducted measurements theafimigplimits were not exceeded during the test:

Temperature Min. = 24.1°C
Max. = 26.2 °C

Relative humidity Min. = 48.8 %
Max. = 50.4%

Air pressure

Min. = 1020 mbar
Max. = 1020 mbar

Shielding effectiveness > 100 dB
Electric insulation > 10 kKQ
Reference resistance to earth <0,5Q
Report N°(NIE): 39342RRF.004 Page 6 of 106 201398-
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Considering the results of the performed test atingrto standard USA FCC Parts 15.247 and 15.2R33-
210, the item under testlid COMPLIANCE with the requested specifications specified ingtaadard.

Summary

NOTE: The results presented in this Test Reporlyapply to the particular item under test estaldigliin page 1
of this document, as presented for test on the(g)aghown in section, “USAGE OF SAMPLES, TESTING
PERIOD AND ENVIRONMENTAL CONDITIONS".

Remarks and comments

None.

Testing verdicts

Not applicable .......ccvvvveeeiviiiiiiiiec e : NA
Pass....ccccooiiii e, N
Fall oo : F
NOt MeaSUred..........coovvviirireeiiriee s vemmmmee e : NM

1. WiFi 2.4 GHz (802.11b/g/n20)

FCC PART 15 PARAGRAPH / RSS-210 VERDICT
NA| P | F|[NM

Section 15.247 Subclause (a) (2) / RSS-210 A8)2. (a6 dB Bandwidth P

Section 15.247 Subclause (b) / RSS-210 A8.4. (4) xitiam output power and P
antenna gain

Section 15.247 Subclause (d) / RSS-210 A8.5. Eomdsnitations conducted P
(Transmitter)

Section 15.247 Subclause (d) / RSS-210 A8.5. Balge emissions compliance P
(Transmitter)

Section 15.247 Subclause (e) / RSS-210 A8.2. (b) wePegpectral density P

Section 15.247 Subclause (d) / RSS-210 A8.5. Eomdsnitations radiated P
(Transmitter)

Section 15.207. Conducted limits P
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2. Bluetooth Low Energy

FCC PART 15 PARAGRAPH / RSS-210 VERDICT
NA| P | F|[NM

Section 15.247 Subclause (a) (2) / RSS-210 A8)2. (a6 dB Bandwidth P

Section 15.247 Subclause (b) / RSS-210 A8.4. (4) xilam output power and P
antenna gain

Section 15.247 Subclause (d) / RSS-210 A8.5. Eomdsnitations conducted P
(Transmitter)

Section 15.247 Subclause (d) / RSS-210 A8.5. Ralge emissions compliantce P
(Transmitter)

Section 15.247 Subclause (e) / RSS-210 A8.2. (b) welPepectral density P

Section 15.247 Subclause (d) / RSS-210 A8.5. Eomdsnitations radiated P
(Transmitter)

Section 15.207. Conducted limits P
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APPENDIX A: Test results.“WiFi 2.4 GHz
(802.11b/g/n20)”
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TEST CONDITIONS

Power supply (V):
Vp=3.7Vdc
Vmin = N/A
Vmax= N/A
Type of power supply: Rechargeable battery.

Declared Gain for antenna = -1.0 dBi

TEST FREQUENCIES:

For WiFi 802.11b/g/n20:

Lowest channel (1): 2412 MHz
Middle channel (6): 2437 MHz
Highest channel (11): 2462 MHz

The data rates of 1Mb/s for 802.11b, 6Mb/s for 808.and HTO for 802.11n20 were selected using the
test mode supplied with the Equipment Under Tedt) (E) based on preliminary testing that identified
those rates corresponding to the worst cases tpubpower and band edge levels at restricted bands

CONDUCTED MEASUREMENTS

The equipment under test was set up in a shieldat and it is directly connected to the spectrum
analyzer.

RADIATED MEASUREMENTS

All radiated tests were performed in a semi-anacbbamber. The measurement antenna is situated at a
distance of 3 m for the frequency range 30 MHz-1B{z (30 MHz-1000 MHz Bilog antenna) and at a
distance of 1m for the frequency range 1 GHz-25 @H&Hz-18 GHz Double ridge horn antenna and 18
GHz-40 GHz horn antenna).

For radiated emissions in the range 1 GHz-25 GHu ih performed at a distance closer than the
specified distance, an inverse proportionality dactf 20 dB per decade is used to normalize the
measured data for determining compliance.

The equipment under test was set up on a non-ctimdyevooden) platform one meter above the ground
plane and the situation and orientation was vattefind the maximum radiated emission. It was also
rotated 360° and the antenna height was varied ftota 4 meters to find the maximum radiated
emission.

Measurements were made in both horizontal andcadgianes of polarization.
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Occupied Bandwidth

RESULTS

1. WiFi 2.4GHz 802.11 b mode

Occupied Bandwidth (see next plots).

Lowest frequency Middle frequency| Highest frequency
2412 MHz 2437 MHz 2462 MHz
99% bandwidth (MHz) 14.34 14.10 13.95
Measurement uncertainty (kHz) +21.7

2. WiFi 2.4GHz 802.11 g mode

Occupied Bandwidth (see next plots).

Lowest frequency Middle frequency| Highest frequency
2412 MHz 2437 MHz 2462 MHz
99% bandwidth (MHz) 16.89 16.83 16.86
Measurement uncertainty (kHz) +21.7

3. WiFi 2.4GHz 802.11 n20 mode

Occupied Bandwidth (see next plots).

Lowest frequency Middle frequency| Highest frequency
2412 MHz 2437 MHz 2462 MHz
99% bandwidth (MHz) 18.06 18.06 18.06
Measurement uncertainty (kHz) +21.7
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1. WiFi 2.4GHz 802.11 b mode
Lowest Channel: 2412 MHz.

RBW 300 KHz Marker 1 [T1 ]
VBW 1 MHz 5.86 dBm
Ref 15 dBm ALt 30 dB SWT S5 ms 2.411520000 GHz

OBW 14.34000g000 MHz

10 T TEMD [T T O

~9.19 dBm
\/\M/\/\/v\/v\/\/\;\[\ 2.404834000 GHz

o A o Temp |2 [T1 OFwW]
L, A%yJ 2.41917¢000 GHz

o/ \\w

F-50

F-60

F-70

F-80

Center 2.412 GHz 3 MHz/ Span 30 MHz

Middle Channel: 2437 MHz.

RBW 300 kHz Marker 1 [T1
VBW 1 MHz 5.24 dBm
Ref 15 dBm Att 30 dB SWT 5 ms 2.437990000 GHz

OBW J4.10000¢000 MHz
10 Temp (L L TL i Jun}
-§.37 dBm

T
v
2.42995(0000 GHz
» UA/\\/\NW\ /\/\/\}U\’[\n\f _r
ie) [T1 ORW]
T UU V\/ T2 -4.06 dBm
L 1o ﬂ?/ X 2.44405¢000 GHz
--20 // \\\
--30

F-50

<|e
il

F-60

F-70

Center 2.437 GHz 3 MHz/ Span 30 MHz
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Highest Channel: 2462 MHz.

RBW 300 kHz Marker 1 [T1 ]
VBW 1 MHz 4.89 dBm
Ref 15 dBm Att 30 dB SWT 5 ms 2.462990000 GHz
OBW 13.95000¢000 MHz
10 Temp [T LTI OFwWI

1

~4.91 aBm

Lo A \/W\IU\ /\/\/\1\/\/ Na ____[2-455049000 cnz
\JF/U U\\k/ Temp T1 OfwW

T1 T .78 dBm

L-10 /‘/NX\/‘/ \’\}N 2.46899(000 GHz

F-20

<[P
il

o/ 4|

MV v, v

F-50

F-60

F-70

Center 2.462 GHz 3 MHz/ Span 30 MHz

2. WiFi 2.4GHz 802.11 g mode
Lowest Channel: 2412 MHz.

RBW 300 kHz Marker 1 [T1 ]
VBW 1 MHz 4.70 dBm
Ref 15 dBm AtT 30 dB SWT 5 ms 2.409270000 GHz
OBW 116.89000¢000 MHzZ
10 T Temp [T TTT ORI
v ~¢.11 dBm
WWW\MMk 5. 403574000 GHz
I A
0 - Aoris o |2 [T1 ofw]
o -§.60 dBm
2.420460000 GHz
F-10
M M
F—40
F-50
F—-60
-70
F-80
Center 2.412 GHz 3 MHz/ Span 30 MHz
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Middle Channel: 2437 MHz.

RBW 300 kHz

AT4@

Marker 1 [T1 ]

VBW 1 MHz 3.85 dBm
Ref 15 dBm Att 30 dB SWT 5 ms 2.438470000 GHz
oW 16.830004000 MHz

F10 Temp [ L [TLT T ]
z ~-4.76 dBm

/$jmfﬂfxﬂ\ﬁ~»«f~\h),W\;vww“u1fxﬁnﬁﬁﬁl

Z2.428630000

GHz

VI

[
il

T

9

q

D2 [T1 ofwl
T
—4.37
2.445464000

dBm
GHz

F-10

AN

N

.

T
Pl

F-40
F—-50
60
=70
80
Center 2.437 GHz 3 MHz/ Span 30 MHz
Highest Channel: 2462 MHz. Chain A.
REW 300 kHz Marker 1 [T1
VEW 1 MHz 2.86 dBm
Ref 15 dBm Att 30 dB SWT 5 ms 2.462920000 CHz
oEW 16.860004000 MHZ
F10 TEMpD [L L TL ki 1|
1 -1.22 dem
/,MN««fuw/N~wLfuﬂJﬂr\N»AA«th) 2.45363(000 GHz
MR o = p |2 [T1 OfW]
o -§.90 dem
2.47042¢000 GHz

F-10

A

™

by

F-40

F-50

-60

70

-850

Center 2.462 GHz 3 MHz/

Span 30

MHzZ
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3. WiFi 2.4GHz 802.11 n20 mode
Lowest Channel: 2412 MHz.

RBW 300 kHz Marker 1 [T1
VBW 1 MHz 3.953 dBm
Ref 1% dBm AtL 30 dB SWT 5 ms 2.410980000 GHz

OBW 18.06000¢000 MHz

10 TemD [T TR
—-4.73 dBm

M M| 2.40297¢000 GHz
b

= .t 2 [T1 ofw]
= e
i —§.16 dem

10 &.42103 000 GHz
L 20 »’M/ \\“ﬁ.l

F-30

|
1
%

EiA

o

F-40

F-50

F-60

--70

-80

Center 2.412 GHz 3 MHz/ Span 30 MHz

Middle Channel: 2437 MHz.

RBW 300 kHz Marker 1 [T1
VBW 1 MHz 3.81 dBm
Ref 15 dBm Att 30 dB SWT 5 ms 2.435350000 GHz
oBW 8.06000¢000 MHZ
~10 Temp | L L Lo g )
1
v .77 dBm
rxﬂumzlﬂvﬂfﬂmkg#wamﬁV"V“ﬁmmw\m 2.42797¢000 GHz
BEE o g A (2 [TT O]
Y L2 ~4.68 dBm
%.44603 000 GHz
-10 rﬂwwgﬂ \k\M\{
F-20 Pl Y
M
--40
--50
--60
--70
--80
Center 2.437 GHz 3 MHz/ Span 30 MHz
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Highest Channel: 2462 MHz.
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RBW 300 KHz Marker 1 [T1 ]
VBW 1 MHz 3.13 dBm
Ref 15 dBm ALt 30 dB SWT 5 ms 2.460350000 GHz
OBW 18.06000¢000 MHz
10 T=mpD [T T T OFwT
1 -71.19 dBm
v
e Mg, 2.453004000 cHz
-0 i g 2 [T1 OfwW]
rz
1/ L -4.58 dBm
[e.47106d000 ez
--10 I\/l‘y‘/
=0 ¥ haV
M \Nw‘m
--40
--50
--60
-—70
F-80
Center 2.462 GHz 3 MHz/ Span 30 MHz
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Section 15.247 Subclause (a) (2) / RSS-210 A8.3. (& dB Bandwidth

SPECIFICATION
The minimum 6 dB bandwidth shall be at least 50@.kH

RESULTS

1. WiFi 2.4GHz 802.11 b mode

6 dB Bandwidth (see next plots).

Lowest frequency Middle frequency| Highest frequency
2412 MHz 2437 MHz 2462 MHz
6 dB Spectrum bandwidth (MHz 10.064 9.090 9.538
Measurement uncertainty (kHz) +89

Verdict: PASS

2. WiFi 2.4GHz 802.11 g mode

6 dB Bandwidth (see next plots).

Lowest frequency Middle frequency| Highest frequency
2412 MHz 2437 MHz 2462 MHz
6 dB Spectrum bandwidth (MHz 15.300 15.106 15.513
Measurement uncertainty (kHz) +89

Verdict: PASS

Lowest frequency Middle frequency| Highest frequency
2412 MHz 2437 MHz 2462 MHz
6 dB Spectrum bandwidth (MHz 15.449 16.186 15.961
Measurement uncertainty (kHz) +89
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3. WiFi 2.4GHz 802.11 n20 mode

6 dB Bandwidth (see next plots).

Lowest frequency Middle frequency| Highest frequency
2412 MHz 2437 MHz 2462 MHz
6 dB Spectrum bandwidth (MHz 15.449 16.186 15.961
Measurement uncertainty (kHz) +89

Verdict: PASS
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1. WiFi 2.4GHz 802.11 b mode
Lowest Channel: 2412 MHz.
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REW 100 kHz Delta 1 [TL ]
VBW 300 kHz 1.08 dB
Ref 10 dBm Att 20 dB SWT 10 ms 10.064102564 MHz
10 Markdgr 1 [T1]|]
~2.11 dBm
| S (R 1 ﬂWAJLJLJLJk JLJth“LJ«A Ay, b lo.a0e0egve0 cng
- \
1V ipr
=D | i \A\J

VVW .

W

N

fZOL/
30

%,

--40

--50

--60

-70

--80

-90

Center 2.412 GHz 2 MHz/

Middle Channel: 2437 MHz.

RBW 100 kHz
VBW 300 kHz
Ref 10 dBm Attt z0 dB SWT 10 mg

Span

Delta 1 [T1 ]
-0.66
9.089743590

20

MHzZ

dB
MHz

10

A

| =

Markd

r 1 [Tl
-1
2.43246]

]
12
538

dBm
GHz

17

i
/

Dl -1.3 dBE:
=R e

u@\

Iy

A/JW q

W

N
i

A

-20

i

—-40

-50

-60

=70

F-80

-90

Center 2.437 GHz 2 MHz/

Report N°(NIE): 39342RRF.004 Page 20 of 106

Span 20 MHz

201-998



Highest Channel: 2462 MHz.
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VBW 300 kHz
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2. WiFi 2.4GHz 802.11 g mode
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Middle Channel: 2437 MHz.

REW 100 kHz Delta 1 [T1 ]
VBW 300 kHz 1.40 dB
Ref 5 dBm Att 20 dB SWT 10 ms 15.106153846 MHz
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Highest Channel: 2462 MHz.
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3. WiFi 2.4GHz 802.11 n20 mode
Lowest Channel: 2412 MHz.

RBW 100 kHz Delta 1 [T1 ]
VBW 300 kHz 0.86 dB
Ref 5 dBm Att 20 dB SWT 10 ms 15.448717949 MHz
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Middle Channel: 2437 MHz.
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Highest Channel: 2462 MHz.

RBW 100 kHz Delta 1 [T1
VBW 300 kHz -0.41 dB
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Section 15.247 Subclause (b) / RSS-210 A8.4. (4ptifnum output power and antenna gain

SPECIFICATION

The maximum peak conducted output power of thentideal radiator shall not exceed 1 watt (30 dBm).
The e.i.r.p. shall not exceed 4 W (36 dBm) (Canada)

RESULTS

The maximum peak conducted output power was meadausing the method according to point
9.1.2. of Guidance for Performing Compliance Meaments on Digital Transmission Systems
(DTS) Operating Under 815.247 558074 D01 DTS Measi&ce v03 dated 08/04/2013.

The EIRP power (dBm) is calculated by adding thelated maximum antenna gain to the measured
conducted power.

1. WiFi 2.4GHz 802.11 b mode

MAXIMUM PEAK OUTPUT POWER.

Maximum declared antenna gain: -1.0 dBi.

Lowest frequency Middle frequency| Highest frequency
2412 MHz 2437 MHz 2462 MHz
Maximum conducted power (dBm) 16.85 16.16 15.74
Maximum EIRP power (dBm) 15.85 15.16 14.74
Measurement uncertainty (dB) +1.5

Average conducted power for Lowest frequency Middle frequency | Highest frequency
SAR calculations 2412 MHz 2437 MHz 2462 MHz
Average conducted power (dBm) 13.05 11.9 11.8
Measurement uncertainty (dB) +1.5
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2. WiFi 2.4GHz 802.11 g mode

MAXIMUM PEAK OUTPUT POWER.

Maximum declared antenna gain:

-1.0 dBi.
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Lowest frequency

Middle frequency

Highest frequency

2412 MHz 2437 MHz 2462 MHz
Maximum conducted power (dBm) 19.30 18.76 18.44
Maximum EIRP power (dBm) 18.30 17.76 17.44
Measurement uncertainty (dB) +1.5
Average conducted power for Lowest frequency Middle frequency | Highest frequency
SAR calculations 2412 MHz 2437 MHz 2462 MHz
Average conducted power (dBm) 7.30 6.60 6.52
Measurement uncertainty (dB) +1.5

3. WiFi 2.4GHz 802.11 n20 mode

MAXIMUM PEAK OUTPUT POWER.

Maximum declared antenna gain: -1.0 dBi.

Lowest frequency Middle frequency| Highest frequency
2412 MHz 2437 MHz 2462 MHz
Maximum conducted power (dBm) 19.17 18.73 18.27
Maximum EIRP power (dBm) 18.17 17.73 17.27
Measurement uncertainty (dB) +1.5
Average conducted power for Lowest frequency Middle frequency | Highest frequency
SAR calculations 2412 MHz 2437 MHz 2462 MHz
Average conducted power (dBm) 7.00 6.20 6.12
Measurement uncertainty (dB) +1.5

The maximum directional gain of the antenna is thas 6 dBi and therefore the maximum output power

is not required to be reduced from the stated galue

Verdict: PASS
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1. CONDUCTED POWER.
1. WiFi 2.4GHz 802.11 b mode

Low frequency 2412 MHz.
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RBW 1 MHz
VBW 3 MHz
Ref 15 dBm Att 30 dB SWT 5 ms
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Center 2.412 GHz 3 MHz/ Span 30 MHz
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High frequency 2462 MHz.
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2. WiFi 2.4GHz 802.11 g mode
Low frequency 2412 MHz.

RBW 1 MH=z
VBW 3 MH=z
Ref 15 dBm Att 30 dB SWT 5 ms
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3. WiFi 2.4GHz 802.11 n20 mode
Low frequency 2412 MHz.

RBW 1 MH=z
VBW 3 MHz
Ref 1% dBm Att 30 dB SWT 5 ms
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Section 15.247 Subclause (d) / RSS-210 A8.5. Envsslimitations conducted (Transmitter)

SPECIFICATION

In any 100 kHz bandwidth outside the frequency bandavhich the digitally modulated intentional ramtia is
operating, the radio frequency power that is preduoy the intentional radiator shall be at leastBbelow that in
the 100 kHz bandwidth within the band that contaims highest level of the desired power. If thensraitter
complies with the conducted power limits basedtenuse of RMS averaging over a time interval, tienaation
required shall be 30 dB instead of 20 dB.

RESULTS:

1. WiFi 2.4GHz 802.11 b mode

Reference Level Measurement

Lowest frequency| Middle frequency| Highest frequency
2412 MHz 2437 MHz 2462 MHz
Reference Level Measurement 5.14 4.49 3.93
(dBm)
Measurement uncertainty (dB) +1.5
Lowest frequency 2412 MHz Limit (dBm)
All peaks are more than 20 dB below the limit. 8.
Middle frequency 2437 MHz Limit (dBm)
All peaks are more than 20 dB below the limit. s15.
Highest frequency 2462 MHz Limit (dBm)
All peaks are more than 20 dB below the limit. 1.

Verdict: PASS
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2. WiFi 2.4GHz 802.11 g mode

Reference Level Measurement
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Lowest frequency| Middle frequency| Highest frequency
2412 MHz 2437 MHz 2462 MHz
Reference Level Measurement 0.28 -0.38 -0.78
(dBm)
Measurement uncertainty (dB) +1.5
Lowest frequency 2412 MHz Limit (dBm)
All peaks are more than 20 dB below the limit. 7I0.
Middle frequency 2437 MHz Limit (dBm)
All peaks are more than 20 dB below the limit. 25).
Highest frequency 2462 MHz Limit (dBm)
All peaks are more than 20 dB below the limit. 2.
Verdict: PASS
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3. WiFi 2.4GHz 802.11 n20 mode

Reference Level Measurement
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Lowest frequency| Middle frequency| Highest frequency
2412 MHz 2437 MHz 2462 MHz
Reference Level Measurement 0.35 -0.20 -0.88
(dBm)
Measurement uncertainty (dB) +1.5
Lowest frequency 2412 MHz Limit (dBm)
All peaks are more than 20 dB below the limit. 6.
Middle frequency 2437 MHz Limit (dBm)
All peaks are more than 20 dB below the limit. 220.
Highest frequency 2462 MHz Limit (dBm)
All peaks are more than 20 dB below the limit. &5).
Verdict: PASS
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See next plot of worst case: Mode b. Lowest Char##dl2 MHz.
Number of sweep points: 30,001.

Plot 30 MHz to 3 GHz:

RBW 100 KkHz
VBW 300 KkHz

Ref 10 dBm Att 35 dB SWT 300 ms
10
o
[VIEW]
&= |,
1 -14.$6 dBm
--20
--30
--40
--50
-0
--70
--80
-90
Start 30 MHz 297 MHz/ Stop 3 GHz

Note: The peak above the limit is the carrier freapy.

Plot 3 GHz to 6 GHz:

RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -40.83 dBm

Ref 10 dBm Att 35 dB SWT 300 ms 4.824000000 GHz
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Plot 6 GHz to 9 GHz:

RBW 100 kHz
VBW 300 kHz
Ref 10 dBm Att 35 dB SWT 300 ms
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Plot 9 GHz to 12 GHz:
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Plot 12 GHz to 15 GHz:

RBW 100 kHz
VBW 300 kHz
Ref 10 dBm ALt 35 dB SWT 300 ms
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Plot 15 GHz to 18 GHz:
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Plot 18 GHz to 21 GHz:

RBW 100 kHz
VBW 300 kHz
Ref 10 dBm ALt 35 dB SWT 300 ms
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Plot 21 GHz to 24 GHz:
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Report N°(NIE): 39342RRF.004 Page 36 of 106 201-98



AT4@

WireLEss

Plot 24 GHz to 25 GHz:

RBW 100 kHz
VBW 300 kHz
Ref 10 dBm ATt 35 dB SWT 125 ms
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Section 15.247 Subclause (d) / RSS-210 A8.5. Bamtiye emissions compliance (Transmitter)

SPECIFICATION

Emissions outside the frequency band in which itentional radiator is operating shall be at |2&stB below the
highest level of the desired power. If the transmitomplies with the conducted power limits basedhe use of
RMS averaging over a time interval, the attenuateauired shall be 30 dB instead of 20 dB.

RESULTS:

Note: Radiated measurements were used to show i@oroplwith the limits in the restricted bands 2.31-
2.39 GHz and 2.4835-2.5 GHz.

LOW FREQUENCY SECTION 2412 MHz. CONDUCTED.

1. WiFi 2.4GHz 802.11 b mode

RBW 100 kHz
VBW 300 kHz

Marker 3

[T1

]

-32.42 dBm

Ref 10 dBm Att 35 dB SWT 15 ms 2.397967936 GHz
10 Markdgr 1 [T1|]
F{ﬁt -33.31 dBm
L |ILU’~—M H1397485564 GHz
12ing
arkdr T1 1]
M b a1 amm
'V IEW)
B |, )v‘v i umm ,
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--20

y
|
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=
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——-40
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——-60

—-70

-850

-S0

Fl

Start 2.38 GHz

Verdict: PASS
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2. WiFi 2.4GHz 802.11 g mode

RBW 100 kHz Marker 3 [T1 ]

VBW 300 kHz —-29.65 dBm
Ref 10 dBm ALt 35 dB SWT 15 ms 2.399499949 GHz
10 Markgr 1 [T1|]

-2%.28 dBm
2.399897423 GHz

0
%]
a hlz\{ aBm
. T o
Il =19 dBm ) K‘

F-30 i

A

e

--60
--70
-850
Fl
-90 |
Start 2.38 GHz 4.3 MHz/ Stop 2.423 GHz
Verdict: PASS
3. WiFi 2.4GHz 802.11 n20 mode
REW 100 kHz Marker 3 [Tl
VBW 300 kHz -29.58 dBm
Ref 10 dBm Att 35 dB SWT 15 ms 2.399913410 GHz
10 Markgr 1 [T1]]
-29.58 dBm
Lo .399899423 GHz
e .
W Mdgm
L, J IO v DO
=1 Nl 19 5 _dRm / \
20 H
_a0 | |A'M
MW
59 1 wl
--60
--70
--80
Fl
-390 |
Start 2.38 GHz 4.3 MHz/ Stop 2.423 GHz

Verdict: PASS
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Section 15.247 Subclause (e) / RSS-210 A8.5. Posgectral density

SPECIFICATION

For digitally modulated systems, the power spedealsity conducted from the intentional radiatothi®
antenna shall not be greater than 8 dBm in any 3 ké&hd during any time interval of continuous
transmission.

RESULTS

The maximum power spectral density level in thedamental emission was measured using the
method PKPSD (Peak PSD) according to point 10.2Gofdance for Performing Compliance
Measurements on Digital Transmission Systems (BO@@rating Under §15.247 558074 D01 DTS
Meas Guidance v03 dated 08/04/2013.

1. WiFi 2.4GHz 802.11 b mode

Lowest frequency Middle frequency| Highest frequency
2412 MHz 2437 MHz 2462 MHz
Power spectral density (dBm) -7.47 -8.20 -8.55
Measurement uncertainty (dB) +1.5

2. WiFi 2.4GHz 802.11 g mode

Lowest frequency

Middle frequency

Highest frequency

2412 MHz 2437 MHz 2462 MHz
Power spectral density (dBm) -12.58 -14.09 -13.73
Measurement uncertainty (dB) +1.5

3. WiFi 2.4GHz 802.11 n20 mode

Lowest frequency

Middle frequency

Highest frequency

2412 MHz 2437 MHz 2462 MHz
Power spectral density (dBm) -13.28 -13.30 -13.56
Measurement uncertainty (dB) +1.5

Verdict: PASS
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1. WiFi 2.4GHz 802.11 b mode

Low frequency 2412 MHz.
REBW 3 kHz Marker 1 [T1
VBW 30 kHz —-7.47 dBm
Ref 0 dBm Att 20 dB SWT 1.7 s 2.411153269 GHz
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Middle frequency 2437 MHz.
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Ref 0 dBm ALt 20 dB SWT 1.55 s 2.436147906 GHz
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High frequency 2462 MHz.

RBW 3 KkHz Marker 1 [TL
VBW 30 kHz -8.55 dBm
Ref 0 dBm Att 20 dB SWT 1.6 s 2.461151668 GHz
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2. WiFi 2.4GHz 802.11 g mode

Low frequency 2412 MHz.

RBW 3 kHz Marker 1 [T1 ]
VBW 30 kHz -12.58 dBm
Ref 0 dBm Att 20 dB SWT 2.6 = 2.411380350 GHz
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Middle frequency 2437 MHz.

REW 3 kHz Marker 1 [T1 ]
VBW 30 kHz -14.09 dBm
Ref 0 dBm Att 20 dB SWT Z.6 s 2.437906260 GHz
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High frequency 2462 MHz.
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3. WiFi 2.4GHz 802.11 n20 mode

Low frequency 2412 MHz.
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High frequency 2462 MHz.
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VBW 30 kHz -13.56 dBm
Ref 0 dBm Att 20 dB SWT 2.7 s 2.463867437 GHz
0
F-10 =+
A 4

20 o A AMNAA*HﬁMWMNV\M\‘hhA 'ij‘dmﬂnn.d b dn

Ml
B l

%
£

F-60

--70

F-60

F-30

-100

Center 2.462 GHz 2.39415 MHz/ Span 23.9415 MHz

Report N°(NIE): 39342RRF.004 Page 45 of 106 201-98



aT4@

WireLEss

Section 15.247 Subclause (d) / RSS-210 A8.5. Envsdlimitations radiated (Transmitter)

SPECIFICATION

Radiated emissions which fall in the restricteddsams defined in §15.205(a), must also comply with
the radiated emission limits specified in §15.209¢ae §815.205(c)):

Frequency Range | Field strength (uV/m Field strength Measurement
(MH2z) (dBuV/m) distance (m)
0.009-0.490 2400/F(kHz) - 300
0.490-1.705 24000/F(kHz) - 300
1.705 - 30.0 30 - 30
30 -88 100 40 3
88 - 216 150 43.5 3
216 - 960 200 46 3
960 - 25000 500 54 3

The emission limits shown in the above table ametan measurements employing CISPR quasi-peak
detector except for the frequency bands 9-90 kH@;490 kHz and above 1000 MHz. Radiated emission
limits in these three bands are based on measutemploying an average detector.

For average radiated emission measurements ab@@&MHBz, there is also a limit corresponding to 20
dB above the indicated values in the table is $igelcivhen measuring with peak detector function.

RESULTS:

The situation and orientation was varied to find thaximum radiated emission. It was also rotatei® 36
and the antenna height was varied from 1 to 4 metefind the maximum radiated emission.

Measurements were made in both horizontal andcadgianes of polarization.

All tests were performed in a semi-anechoic chanatea distance of 3 m for the frequency range 30
MHz-1000 MHz and at distance of 1m for the frequerange 1 GHz-25 GHz.

The field strength is calculated by adding corattfactor to the measured level from the spectrum
analyzer. This correction factor includes anterawadr, cable loss and pre-amplifiers gain.
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Frequency range 30 MHz-1000 MHz
The spurious signals detected do not depend oerdlile operating channel or the modulation mode.

Highest spurious levels:

Spurious frequency Polarization Detector Emission Level Measurement

(MH2) (dBuV/m) Uncertainty (dB
39.719438 \% Quasi-Peak 27.48 +38
49.438877 V Quasi-Peak 23.13 +3.8

Frequency range 1 GHz-25 GHz

The results in the next tables show the maximumsorea levels in the 1-25 GHz range including the
restricted bands 2.31-2.39 GHz and 2.4835-2.5 GEe fiext plots).

For OFDM modulation modes (802.11g and 802.11n20preliminary measurement in the central
channel in the range 1-12.75 GHz was performedeterthine the worst case. The lowest and highest
channels were measured for out-of-band emissiarnhéoworst case (802.11n20).

Spurious signals with peak levels above the avdraie(54 dBuV/m at 3 m) are measured with average
detector for checking compliance with the averagit.|

1. WiFi 2.4GHz 802.11 b mode

1.1. CHANNEL 1: LOWEST (2412 MHz). Out-of-band sfmus emissions in the 1-25 GHz range and
inside restricted bands 2.31-2.39 GHz and 2.4835521z.

Spurious frequency Polarization Detector Emission Leve] Measurement
(GHz2) (dBuV/m) Uncertainty (dB)
2.387360 \% Peak 48.98 +4.09
2.484573 Vv Peak 45.34 +4.09
4.823250 H Peak 43.16 +4.09

1.2. CHANNEL 6: MIDDLE (2437 MHz). Out-of-band spaus emissions in the 1-25 GHz range and
inside restricted bands 2.31-2.39 GHz and 2.4835%5}z.

Spurious frequency Polarization Detector Emission Leve] Measurement
(GHz) (dBpV/m) Uncertainty (dB)
2.388560 V Peak 46.99 +4.09
2.484259 V Peak 46.66 +4.09
4.874006 H Peak 44.58 +4.09
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1.3. CHANNEL 11: HIGHEST (2462 MHz). Out-of-banduspus emissions in the 1-25 GHz range and
inside restricted bands 2.4835-2.5 GHz.

Spurious frequency Polarization Detector Emission Leve] Measurement
(GHz2) (dBuV/m) Uncertainty (dB)
2.488219 Peak 48.46 +4.09
4.923187 H Peak 43.19 +4.09

Verdict: PASS

2. WiFi 2.4GHz 802.11 g mode

2.1. CHANNEL 1: LOWEST (2412 MHz). Out-of-band sjmus emissions in the 1-25 GHz range and
inside restricted band 2.31-2.39 GHz.

Spurious frequency Polarization Detector Emission Leve] Measurement
(GHz2) (dBuV/m) Uncertainty (dB)
Peak 61.92 +4.09
2.39000 Y,
Average 44.98 +4.09

2.2. CHANNEL 6: MIDDLE (2437 MHz). Out-of-band spoaus emissions in the 1-25 GHz range and
inside restricted bands 2.31-2.39 GHz and 2.483%:Hz.

Spurious frequency Polarization Detector Emission Leve] Measurement
(GHz2) (dBuV/m) Uncertainty (dB)
2.38992 V Peak 45.94 +4.09
2.493994 \Y Peak 45.37 +4.09

2.3. CHANNEL 11: HIGHEST (2462 MHz). Out-of-bandusiwus emissions in the 1-25 GHz range and
inside restricted band 2.4835-2.5 GHz.

Spurious frequency Polarization Detector Emission Leve] Measurement
(GHz2) (dBuV/m) Uncertainty (dB)
2.483632 \Y; Peak 51.48 +4.09
Verdict: PASS
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3. WiFi 2.4GHz 802.11 n20 mode (Worst case OFDM)

3.1. CHANNEL 1 (2412 MHz). Out-of-band spurious esidons in the 1-25 GHz range and inside
restricted bands 2.31-2.39 GHz.

Spurious frequency Polarization Detector Emission Leve] Measurement
(GHz2) (dBuV/m) Uncertainty (dB)
Peak 62.78 +4.09
2.390000 \Y,
Average 46.85 +4.09
4.831500 H Peak 39.53 +4.09

3.2. CHANNEL 6: MIDDLE (2437 MHz). Out-of-band spaus emissions in the 1-25 GHz range and
inside restricted bands 2.31-2.39 GHz and 2.483%5Hz.

Spurious frequency Polarization Detector Emission Leve] Measurement
(GHz2) (dBpV/m) Uncertainty (dB)
2.388000 V Peak 45.34 +4.09
2.483698 Peak 46.59 +4.09
4.869750 H Peak 40.54 +4.09

3.3. CHANNEL 11 (2462 MHz). Out-of-band spuriousissions in the 1-25 GHz range and inside
restricted bands 2.4835-2.5 GHz.

Spurious frequency Polarization Detector Emission Leve] Measurement
(GHz2) (dBuV/m) Uncertainty (dB)
2.483599 Vv Peak 52.03 +4.09
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FREQUENCY RANGE 30 MHz-1000 MHz.

REBW 100 kH=z RE ALt 0 dB
Ref Lvl VEBW 100 kH=z
ol dB* SWT 245 ms Unit dBuv,/m
B0
50
I
40 Ff“(“*ll:
30
20§ E
10
I
o}
-10
-20
-30
—-40
Start 30 MH=z 97 MH=z/ Stop 1 GH=z

(This plot is valid for all three channels andratbdulation modes).
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FREQUENCY RANGE 1 GHz to 3 GHz.

1. WiFi 2.4GHz 802.11 b mode

CHANNEL 1 (2412 MHz).

® RBW 1 MHz
VBW 1 MHz

Ref 80 dBuvV/m Att 0 dB SWT 1 s
80
70
1 PK
VIEW lco
D1 54 dp*
" T~
MW
| WM
I B
20
10
=0
F-10
-20
Start 1 GHz 200 MHz/ Stop 3 GHz
Note: The peak above the limit is the carrier fieey.
CHANNEL 6 (2437 MHz).
® RBW 1 MHz
VBW 1 MHz
Ref 80 dBuvV/m Att 0 dB SWT 1 s
80
70
1 PK
VIEW
60
D1 54 dB~*
Lso
T T
W“WWW'“ "
™
I
30 ——
NSRRI NP
20
10
=0
F-10
-20
Start 1 GHz 200 MHz/ Stop 3 GHz

Note: The peak above the limit is the carrier freapy.
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CHANNEL 11 (2462 MHz).

@

1 PK
VIEW

2. WiFi 2.4GHz 802.11 g mode

aT4@

RBW 1 MHz
VBW 1 MHz

CHANNEL 1 (2412 MHz).

®

1 PK
VIEW

Ref 80 dBuvV/m Att 0 dB SWT 1 s
80
70
&0
D1 54
50
Lo Lo b A;ﬂ!ﬂ*ﬁﬂ&uﬁd“ﬂwd
FEsm———— L J 4
ey
|
30
M_,\_A/—"’\.—M
20
10
o
--10
-20
Start 1 GHz 200 MHz/ Stop 3 GHz
Note: The peak above the limit is the carrier freapy.
RBW 1 MHz
VEBW 1 MHz
Ref 80 dBuvV/m Att 0 dB SWT 1 s
80
70
60
D1 54 dp*
50
[T ,.J.me
a0
-F\-‘A——rl"""‘—m
30 MW—““"‘“
mw—‘\-‘__h_w
20
10
o
-10
-20
Start 1 GHz 200 MHz/ Stop 3 GHz

Note: The peak above the limit is the carrier freey.
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CHANNEL 6 (2437 MHz).

@

1 PK
VIEW
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RBW 1 MHz
VBW 1 MHz
Ref 80 dBuvV/m Att 0 dB SWT 1 s
80
70
60
D1 54 dp*
50
40
| o]
e
WW*‘M’
30 o
ror st ] A
20
10
o
F-10
-20
Start 1 GHz 200 MHz/ Stop 3 GHz

Note: The peak above the limit is the carrier freagy.

CHANNEL 11 (2462 MHz).

@

1 PK
VIEW

Ref

80 dBuV/m

RBW 1 MHz
VBW 1 MHz
dB SWT 1 s

80

70

60

[-50

D1 54 dp*

40

30

[-20

10

F-10

-20

Start 1 GHz

200 MHz/

Note: The peak above the limit is the carrier fremapy.
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3. WiFi 2.4GHz 802.11 n20 mode
CHANNEL 1 (2412 MHz).

® RBW 1 MHz
VBW 1 MHz

Ref 80 dBuvV/m Att 0 dB SWT 1 s
80
70
1 PK
VIEW
60
D1 54 dp*
L
a0
| et
T T oy |
WMM"J
30 PP =
M,-\.,,—-\MM
20
10
o
--10
-20
Start 1 GHz 200 MHz/ Stop 3 GHz

Note: The peak above the limit is the carrier fiey.

CHANNEL 6 (2437 MHz).

® RBW 1 MHz
VBW 1 MHz

Ref 80 dBuvV/m Att 0 dB SWT 1 s
80
70
1 PK
VIEW
60
D1 54 dp*
L,
w |
L _ ”
[ e L—‘_ —
L]
.,f""m___,_'——-‘-"_"/
30 [
NG Sy
20
10
=0
--10
-20
Start 1 GHz 200 MHz/ Stop 3 GHz

Note: The peak above the limit is the carrier fiey.
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CHANNEL 11 (2462 MHz).

® RBW 1 MHz
VBW 1 MHz

Ref 80 dBuv/m Att 0 dB SWT 1 s

80

=70

1 PK
VIEW

60

D1 54 dp*
B |

S

WMM
30 Pt
PUINUV TNV TSNV
20
F10
-0
F-10
-20
Start 1 GHz 200 MHz/ Stop 3 GHz

Note: The peak above the limit is the carrier fiey.
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FREQUENCY RANGE 3 GHz to 12.75 GHz.

1. WiFi 2.4GHz 802.11 b mode
CHANNEL 1 (2412 MHz).

® RBW 1 MHz
VBW 1 MHz

Ref 60 dBuV/m Att 0 dB SWT 1 s
60
D1 54 d
5o
WWWM’”
[VIEW|
= |, bdn b A
2 27 - e SEPWNY Catl nah
i nAwquﬂkJN,Vv«««m
N ﬂwamPIJV\"AMJ"AAfNV i
20
10
o
-10
F-20
30
-40
Center 7.875 GHz 975 MHz/ Span 9.75 GHz

CHANNEL 6 (2437 MHz).

® RBW 1 MHz
VBW 1 MHz

Ref 60 dBuv/m Att 0 dB SWT 1 s
60
D1 54 dB*
50
Y Bl

— i N ﬂl‘ﬁ-‘-&-’r iy
VIEW b

a0 WJ’ Aty
M WWWWW
™

30 MWWVV

20

F10

-0

F-10

--20

--30

-40

Start 3 GHz 975 MHz/ Stop 12.75 GHz
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CHANNEL 11 (2462 MHz).

®

RBW 1 MHz
VBW 1 MH=z

AT4@

Ref 60 dBpvV/m Att 0 de SWT 1 s
60
D1l 54 dp*
50
1 Pk MJUUN“‘ﬂd'.jﬂﬁwhnh4K’vﬂ‘ﬁﬂﬁndﬁﬂyu#”ﬂmﬂihuhl“ﬂ
VIEW Lo
P WL s AN
. Wbl
ONVVIEVY peti
20
10
o
--10
F-20
--30
-40
Start 3 GHz S75 MHz/ Stop 12.75 GHz
2. WiFi 2.4GHz 802.11 g mode
CHANNEL 1 (2412 MHz).
® RBW 1 MHz
VBW 1 MHz
Ref 60 dBpvV/m Att 0 dB SWT 1 s
60
D1 54 dp*
50

1 PK
VIEW
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CHANNEL 6 (2437 MHz).

® RBW 1 MHz
YVBW 1 MHz

Ref 60 dBpv/m Att 0 dB SWT 1 s
60
Dl 54 dB*
50
1 Pk WWW
VIEW i bl
Mw T
i Ay
2 A linﬂmf-bhwﬁtu“’Vhﬂww“pwﬂAﬁnyvﬂ
nﬁ/‘/‘l\m\’m
30 MWWVW‘V
20
10
o
F-10
F-20
F-30
-40
start 3 GHz 975 MHz/ Stop 12.75 GHz

CHANNEL 11 (2462 MHz).

® RBW 1 MHz
VBW 1 MHz

Ref 60 dBuv/m Attt 0 dB SWT 1 =

D1 54 dp*

L ex WM W P
VIEW
F40
i | A A
i A
™

SNV M

Center 7.875 GHz 975 MHz/ Span 9.75 GHz
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3. WiFi 2.4GHz 802.11 n20 mode

CHANNEL 1 (2412 MHz).

@

1 PK
VIEW

RBW 1 MHz

AT4@

VBW 1 MHz
Ref 60 dBuv/m Att 0 dB SWT 1 s
60
D1 54 d
50
a0
“Jﬁf(ui._‘thﬂvﬂnmwd 'wNnAJw,4’~\quﬂf\An

30 A PN TV w7

10

F-10

F-20

F-30

-40

Start 3 GHz

CHANNEL 6 (2437 MHz).

1 PK
VIEW

Ref

60

ABpV/m

Att 0 dB

975 MHz/

RBW 1 MHz
VBW 1 MHz
SWT 1 s

Stop 12.75 GHz

60

~50

D1 54 dp*

30

SESEv A

20

10

F-10

F-20

F-30

-40

Start 3 GHz

975 MHz/

Stop 1z2.75 GHz
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CHANNEL 11 (2462 MHz).

® RBW 1 MHz
VBW 1 MHz

Ref 60 dBuv/m Att 0 dB SWT 1 s
60
D1 54 dp*
50
1 PR WM ali
VIEW
a0
ey WRTEN TR OVOrrS
&= nn/vﬂﬂ“Jﬂﬂafﬂr’”A‘wu A Y
- MWW"WV
20
10
o
F-10
--20
--30
-40
Start 3 GHz S75 MHz/ Stop 12.75 GHz
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FREQUENCY RANGE 12.75 GHz to 18 GHz. No spuriougnais were detected in all modulation
modes and channels tested.

® RBW 1 MHz
VBW 1 MHz

Ref 70 dBpv/m Att 0 dB SWT 1 s

70

60
1 PR D1 54 dp~*
VIEW

50
/\/"WW
.Y nIAlAaAA!\f”Mflml N b aARAA

I A T A Ay T

PN APAﬁJ

F20

10

F-10

F-20

=30

Start 12.75 GHz 525 MHz/ Stop 18 GHz

FREQUENCY RANGE 18 GHz to 25 GHz. No spurious slgneere detected.

<§§> RBW 1 MHz
VBW 1 MHz

Ref 70 dBuv/m Att 0 dB SWT 1 s
70
&0
1 PK D1 54 dp*
VIEW
N DY Y Aty
i A 1 Nk A A, A
s

30

20

10

-10

F-20

-30

Start 18 GHz 700 MHz/ Stop 25 GHz
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Radiated spurious emissions at band-edges and insidestricted bands 2.31-2.39 GHz and 2.4835 —
2.5 GHz.

FREQUENCY RANGE 2.31 GHz to 2.39 GHz. (RESTRICTEBND)

1. WiFi 2.4GHz 802.11 b mode
CHANNEL 1 (2412 MHz).

® RBW 1 MHz
VBW 1 MHz

Ref 80 dBpvV/m Att 0 dB SWT 1 s
80
D1 74 dp*
70
1 PR
VIEW
60
D2 5k dB*
=0 TSI
N it A Al A WWMW
0 M./‘
e ]
30
20
10
o
F-10
-20
Start 2.31 GHz 8 MHz/ Stop 2.39 GHz
CHANNEL 6 (2437 MHz).
® RBW 1 MHz
VBW 1 MHz
Ref 80 dBuvV/m Att O dB SWT 1 s
80
D1 74 dp*
70
1 PR
VIEW
60
D2 5p dB*
.,
Lo . o A RPRWRY W1 LTPRR N P TR W ATUSEEEE
40
30
=20
10
-0
--10
-20
Start 2.31 GHz 8 MHz/ Stop 2.39 GHz
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2. WiFi 2.4GHz 802.11 g mode

CHANNEL 1 (2412 MHz).

®

RBW 1 MHz
VBW 1 MHz

AT4@

Ref 80 dBuv/m Attt 0 dB SWT 1 =
80
D1 74 dp*
=70
1 PK
VIEW
Dz 5@ aB*
v IEW
[ xw [ I
Mw@wwmmwwwmmwwmwwum‘wwm M//J
40 "
___,M
L smmamnrt
30
20
10
o
F-10
-20
Start 2.31 GHz 8 MHz/ Stop 2.39 GHz
CHANNEL 6 (2437 MHz).
® RBW 1 MHz
VBW 1 MHz
Ref 80 dBuvV/m Att O dB SWT 1 s
80
D1 74 dp*
70
1 PR
VIEW
60
D2 Sh dB*
L.,
A IRy A oA AL b AP AP AAAMAA s A A A AL sl
a0
30
20
10
o
--10
-20
Start 2.31 GHz 8 MHz/ Stop 2.39 GHz
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3. WiFi 2.4GHz 802.11 n20 mode
CHANNEL 1 (2412 MHz).

® RBW 1 MHz
VBW 1 MHz

Ref 80 dBpvV/m Att 0 dB SWT 1 =
80

D1 74 dp~*
F70

, WWFM
A

2 av D2z 5l aB* vaw
VIEW | o MM
IR RN FROTRONIE FRPPRTY 1| VTN I RPamevy L

40

30

20

F10

F-10

=20

Start 2.31 GHz 8 MHz/ Stop 2.39 GHz

CHANNEL 6 (2437 MHz).

® RBW 1 MHz
VBW 1 MHz

Ref 80 dBuv/m Att O dB SWT 1 s
80
D1 74 dp~*
=70
-eo
2 av D2 5B dB*
view | .o
IENYVISRIYYS FURTART. W TR PUPNIRURPTIY CURWRS SV PP Ry W PWY TNRTO PR PLECIETIOE ) s A A AR I
40
30
20
10
-0
-10
-20
Start 2.31 GHz 8 MHz/ Stop 2.39 GHz

Report N°(NIE): 39342RRF.004 Page 64 of 106 201-98



FREQUENCY RANGE 2.4835 GHz to 2.5 GHz. (RESTRICTBEND)

1. WiFi 2.4GH

z 802.11 b mode

CHANNEL 6 (2437 MHz).

@

1 PK
VIEW

CHANNEL 11

@

RBW 1 MHz
VBW 1 MHz

AT4@
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Ref 80 dBuV/m Att 0 dB SWT 1 s
80
D1 74 dp*
70
o
D2 S5k dB*
50

St AR A AP A A A AR S

Ay

40

30

20

10

F-10

=20

Start 2.4835 GHz

(2462 MHz).

1.65 MHz/

RBW 1 MHz
VBW 1 MHz

Stop 2.5 GHz

Ref 80 dBuv/m Att 0 dB SWT 1 =
80
D1 74 dp*
=70
1 PR
VIEW
&0
D2 5§ dB*
"
PO PP Y e R e s B PERTIVV VT VLN T bl | AL A
40
e e e
_\f_,v--v‘\""/v M\‘\M’-—M
N
30
20
10
o
~-10
-20

Start Z2Z.4835 GHz
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2. WiFi 2.4GHz 802.11 g mode

CHANNEL 6 (2437 MHz).

®

1 PK
VIEW

Ref 80 dBuv/m

AT4@

RBW 1 MHz
VBW 1 MHz
ALL 0 dB SWT 1 s

80

D1 74 dy

70

60

DZ 5@ dB*

50

Y b

40

~30

20

F10

—10

-20

Start 2.4835 GHz

CHANNEL 11 (2462 MHz).

®

1 PK
VIEW

1.65 MHz/ Stop 2.5 GHz

RBW 1 MHz
VBW 1 MHz

Ref 80 dBuvV/m Att 0 dB SWT 1 s
80
D1 74 dp*
=70
6o
D2 54 dB*
o bkttt 1
L ASLVARRE TIAPERWI I FIPTT SRS KRR O A "

40
[t
30
20
10
o
F-10

-20

Start 2.4835 GHz 1.65 MHz/ Stop 2.5 GHz
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3. WiFi 2.4GHz 802.11 n20 mode

CHANNEL 6 (2437 MHz).

&

1 PK
VIEW

AT4@

CHANNEL 11 (2462 MHz).

1 PK
VIEW

REW 1 MHz
VBW 1 MHz
Ref 80 dBuvV/m Att O dB SWT 1 =
80
D1 74 dp*
70
60
D2 5h dB*
50
RN TRTR R ST PRV IO NI TP NPT PP (A PIPTE W WRTTIRGES I TLITISTRRSY U VTTN POV VR RO WWRAr WA
40
30
20
10
o
-10
-20
Start 2.4835 GHz 1.85 MHz/ Stop 2.5 GHz
RBW 1 MHz
VBW 1 MHz
Ref 80 dBuvV/m Att 0 dB SWT 1 s
80
D1 74 dp*
70
60
TTO | B} D2 5B dB*
o0 WWWWW.\,W vy
PP AT A A, e, i N A s
a0
e S NN
b |
30
20
=10
o
--10
-20
Start 2.4835 GHz 1.65 MHz/ Stop 2.5 GHz
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APPENDIX B: Test results. “Bluetooth Low
Energy”
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TEST CONDITIONS

Power supply (V):
Vp=3.7Vdc
Vmin = N/A
Vmax= N/A
Type of power supply: Rechargeable battery.

Declared Gain for antenna = -1.0 dBi

TEST FREQUENCIES:
Lowest channel: 2402 MHz
Middle channel: 2440 MHz
Highest channel: 2480 MHz

CONDUCTED MEASUREMENTS

AT4@

WireLEss

The equipment under test was set up in a shieldat and it is directly connected to the spectrum

analyzer.

RADIATED MEASUREMENTS

All radiated tests were performed in a semi-anacbbamber. The measurement antenna is situated at a
distance of 3 m for the frequency range 30 MHz-1B{z (30 MHz-1000 MHz Bilog antenna) and at a
distance of 1m for the frequency range 1 GHz-25 @H&Hz-18 GHz Double ridge horn antenna and 18

GHz-40 GHz horn antenna).

For radiated emissions in the range 1 GHz-25 GHu ih performed at a distance closer than the
specified distance, an inverse proportionality dactf 20 dB per decade is used to normalize the

measured data for determining compliance.

The equipment under test was set up on a non-ctimdyevooden) platform one meter above the ground
plane and the situation and orientation was vatgefind the maximum radiated emission. It was also
rotated 360° and the antenna height was varied ftota 4 meters to find the maximum radiated

emission.

Measurements were made in both horizontal andcadgianes of polarization.
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Occupied bandwidth

RESULTS

(see next plots).

Lowest frequency Middle frequency| Highest frequency
2402 MHz 2440 MHz 2480 MHz
99% bandwidth (MHz) 1.020 1.020 1.020
-26 dBc bandwidth (MHZz) 1.223 1.222 1.220
Measurement uncertainty (kHz) +21.7
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Lowest Channel
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35 Agilent
Ref § dBm Atten 26 dB
#Feak
Log FA"a"avd E_uwﬁﬂ__
10 o SN
dB/ e
5
Wian (WA
AR#J H\“ﬁn

P e
LaAy
Ml 52
Center 2.402 BEB GHz Span 3 MHz

#Res BH 30 kHz

Occupied Bandwidth
1.0202 MHz

Transmit Freq Error
¥ dB Bandwuidth

= T
Mo &

50 kHz
23 MHz

#YBH 388 kHz

Sweep 313 ms (1000 pts)
Occ BH % Pur 99.88 %

®x dB -26.00 dB

Middel Channel

# Agilent
Ret G dEm Atten 28 dB
#Peak
Log W\RM
19 A ™,
dB/ P ™
—)/ «
e WA
) )
N—m—’j M

LaAw
Ml 52
Center 2.440 BRA GHz Span 3 MHz
#Res BW 38 kHz #UBH 300 kHz Sweep 3.13 ms (10AA pts)
Occupied Bandwidth Occ BH % Pur  99.00

1 @2@3 MHZ ®x dB -265.00 4B
Transmit Freq Error  7.831 kHz
% dB Bandwidth 1.222 MHz B
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Highest channel

- Agilent
Ref 5 dBm Atten 26 4B
#Peak
Log
19 . et
dB/ N A X .
i AN
o Vel
7 L
Adriond b,
LaAw
Ml 52
Center 2.480 BBB GHz Span 3 MHz
#Res BW 30 kHz #/BH 300 kHz Sweep 313 ms (1060 pts)
Occupied Bandwidth Occ BH % Pur  99.80 7
1.0201 MH=z x dB -26.08 dB

Transmit Freq Error  7.3395 kHz
% dB Bandmuidth 1.228 MHz
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Section 15.247 Subclause (a) (2) / RSS-210 A8.2. GadB Bandwidth

SPECIFICATION

The minimum 6 dB bandwidth shall be at least 50@.kH

RESULTS

6 dB Bandwidth (see next plots).

Lowest frequency

Middle frequency

Highest frequency

2402 MHz 2440 MHz 2480 MHz
6 dB Spectrum bandwidth (kHz) 668.7 664.7 668.7
Measurement uncertainty (kHz) +21.7

Verdict: PASS
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6 dB BANDWIDTH.

Lowest Channel

a Mkrl B68.7 kHz
Ref 5 dBm Atten 28 dB -0.14 dB

Log 1R __—-Hﬂ—"“‘m_u_ﬂ,f"—‘\i

Center 2,402 888 @ GHz Span 2 MHz
#Res BH 108 kHz #\UBH 308 kHz Sweep LBGG ms (1000 pts)

6 dB BANDWIDTH.
Middle Channel

1 Agilent

a Mkrl B64.7 kHz

Ref 5 dBm Atten 28 dB @3.86 dB
#Peak

Log 1R e ™ 1

Center 2,440 BA6 0 GHz Span 2 MHz
#Res BH 168 kHz #YBH 386 kHz Sweep 1.B66 ms (1008 pts)
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Highest Channel
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5 Agilent

Atten 20 dB

a Mkrl B68.7 kHz
-0.81 dB

__'_H_‘___,_f"'_‘x_\_‘_ﬁ_q

=

o w’“’/
6.7 .

AN

dBr
LaAw

W1 sz

53 FC

£t
f>50k

Swp

Center 2,480 BBA @ GHz
#Res BH 180 kHz

Report N°(NIE): 39342RRF.004

#VBW 308 kHz

Page 76 of 106

Span 2 MHz
Sweep 186G ms (1008 pts)

201-398



aT4@

WireLEss

Section 15.247 Subclause (b) / RSS-210 A8.4. (4ptitnum output power and antenna gain

SPECIFICATION

For systems using digital modulation in the 2408258 MHz band: 1 watt (30 dBm).
The e.i.r.p. shall not exceed 4 W (36 dBm) (Canada)

RESULTS

The maximum peak conducted output power was medausing the method according to point
9.1.1. of Guidance for Performing Compliance Meaments on Digital Transmission Systems
(DTS) Operating Under 815.247 558074 D01 DTS Measi&ce v03 dated 08/04/2013.

The EIRP power (dBm) is calculated by adding thelated maximum antenna gain to the measured
conducted power.

MAXIMUM OUTPUT POWER. See next plots.

Maximum declared antenna gain: -1.0 dBi.

Lowest frequency Middle frequency| Highest frequency
2402 MHz 2440 MHz 2480 MHz
Maximum conducted power (dBm) -0.02 -0.63 -0.63
Maximum EIRP power (dBm) -1.02 -1.63 -1.63
Measurement uncertainty (dB) +1.5
Average conducted power for Lowest frequency Middle frequency | Highest frequency
SAR calculations 2402 MHz 2440 MHz 2480 MHz
Average conducted power (dBm) -2.02 -3.02 -2.80
Measurement uncertainty (dB) +1.5

The maximum directional gain of the antenna is thas 6 dBi and therefore the maximum output power

is not required to be reduced from the stated wlue

Verdict: PASS
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CONDUCTED PEAK POWER.

Lowest frequency

3 Agilent
Ref § dBm Atten 20 dB . -8.82 dBm
#Peak
&%g /f“‘__?—_‘xn\x
dB/

/
LgAy / \

WL os2
53 FC

£0f
FTun
Swp

Center 2.482 BAA GHz Span 18 MHz
#Res BH 2 MHz #BH & MHz Sweep 1.066 ms (1006 prs)

Middle frequency

# Agilent

Mkrl 2.439 955 GHz

Ref 5 dBm Atten 26 dB _0.63 dBm
#Feak 1

Log XH_“HHK

1@

ey /’/ \\\

LA \\ bt Jﬁq{

W1 52
53 FC

£t
FTun
Swp

Center 2.440 BEG GHz Span 18 MHz
#Res BW 2 MHz #YBH 3 MHz Sweep 1066 ms (1000 prs)
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- Agilent

Mkrl 2.473 935 GHz

Ref 5 dBr Atten 20 dB -.63 dBm
#Peak 1

Log —

18

4B/ //

7

LaAw W

W1 sz

53 FC

£of
FTun

Swp

Center 2.480 808 GHz
#Res BW 2 MHz
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Section 15.247 Subclause (d) / RSS-210 A8.5. Envsslimitations conducted (Transmitter)

SPECIFICATION

In any 100 kHz bandwidth outside the frequency bamdavhich the digitally modulated intentional ramtia is
operating, the radio frequency power that is preducy the intentional radiator shall be at leastiB(below that in
the 100 kHz bandwidth within the band that contaims highest level of the desired power. If thensraitter
complies with the conducted power limits basedtmnuse of RMS averaging over a time interval, tienaation
required shall be 30 dB instead of 20 dB.

RESULTS:

Reference Level Measurement

Lowest frequency| Middle frequency| Highest frequency
2402 MHz 2440 MHz 2480 MHz
Reference Level Measurement -0.15 -0.77 -0.76
(dBm)
Measurement uncertainty (dB) +1.5
Lowest frequency 2402 MHz Limit (dBm)
All peaks are more than 20 dB below the limit. 1.
Middle frequency 2440 MHz Limit (dBm)
All peaks are more than 20 dB below the limit. 720.
Highest frequency 2480 MHz Limit (dBm)
All peaks are more than 20 dB below the limit. ).

Verdict: PASS

See next plot of worst case: Lowest frequency 24bi2.
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Number of sweep points: 30,001.
Plot 30 MHz to 3 GHz:

RBW 100 KHz
VBW 300 KkHz

Ref 5 dBm ATt 30 dB SWT 300 ms
0
10
;
F-30
F-40
F-50
-70
F-80
F-90
Start 30 MHz 297 MHz/ Stop 3 GHz

Note: The peak above the limit is the carrier freey.
Plot 3 GHz to 6 GHz:

RBW 100 kHz
VBW 300 kHz

Ref 5 dBm Attt 30 dB SWT 300 mg
=0
10
Bt S—tBrr
F-30
F—40
F-50
F-70
F-80
F-90
Start 3 GHz 300 MHz/ Stop ©& GHz
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Plot 6 GHz to 9 GHz:

RBW 100 kHz
VBW 300 kHz

Ref 5 dBm Att 30 dB SWT 300 ms
0
10
F-30
F—-40
--50
70
--80
--90
Start 6 GHz 300 MHz/ Stop 9 GHz

Plot 9 GHz to 12 GHz;

RBW 100 kHz
WVBW 300 kH=z
Ref 5 dBm Attt 30 4B SWT 300 ms

10

F-30

F-40

F-50

B S e

=70

-80

-90

Start 9 GHz 300 MHz/ Stop 12 GHz
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Plot 12 GHz to 15 GHz:

RBW 100 kHz
VBW 300 kHz
Ref 5 dBm Att 30 dB SWT 300 ms

=30

F-40

F-50

A )

F-70

F-80

-20

Start 12 GHz 300 MHzZ/ Stop 15 GHz

Plot 15 GHz to 18 GHz:

RBW 100 kHz
VBW 300 KkHz
Ref 5 dBm ALt 30 dB SWT 300 ms

-1

F-30

F-40

F-50

I e e

F-70

F-80

F-20

Start 15 GHz 300 MHz/ Stop 18 GHz
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Plot 18 GHz to 21 GHz:

RBW 100 kHz
VBW 300 kHz
Ref 5 dBm Att 30 dB SWT 300 ms

10

F-30

F-40

F-50

A et

--70

F-80

F-90

sStart 18 GHz 300 MHz/ Stop 21 GHz

Plot 21 GHz to 24 GHz:

RBW 100 kHz
VBW 300 kHz
Ref 5 dBm Attt 30 dB SWT 300 ms

10

F-30

—-40

F-50

B T e

F-70

-80

F-90

Start 21 GHz 300 MHz/ Stop 24 GHz
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Plot 24 GHz to 25 GHz:

RBW 100 KkHz
VBW 300 KkHz

Ref 5 dbm Attt 30 de SWI 125 ms
0
-0
F-30
F-40
F-50
--70
F-80
F-g0
Start 24 GHz 100 MHz/ Sstop 25 GHz
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Section 15.247 Subclause (d) / RSS-210 A8.5. Bamtiye emissions compliance (Transmitter)

SPECIFICATION

Emissions outside the frequency band in which itentional radiator is operating shall be at |2&stB below the
highest level of the desired power. If the transmitomplies with the conducted power limits bagedhe use of
RMS averaging over a time interval, the attenuatemuired shall be 30 dB instead of 20 dB.

RESULTS:

1. LOW FREQUENCY SECTION. CONDUCTED.

See next plot.

= Agilent

Mire 2.389 254 GHz

Ref § dBm #Atten 30 dB -54.42 dBm
#Feak

Log
16
dB/

ol :
-28.l | ' , ﬂ . ; AR—"

dBm
LaAw
V1 52
Start 2,350 880 GHz Stop 2412 BB GHz
#Res BH 106 kHz #/BH 308 kHz Sweep 5998 ms (3060 pts)
Marker Trace Type * Axiz Amplitude
1 1 Freg 2.376 896 GH=z -57.39 dEm
2 1 Freg 2,389 259 GH=z -54.42 dBm

Verdict: PASS
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2. HIGH FREQUENCY SECTION. CONDUCTED.

See next plot.
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2 Agilent
Mkr2 2.585 66 GHz
Ref 5 dBm #Atten 30 dB -57.88 dBm
#Peak
Log A
14
dB/
Dl L 2
_2@8 e ) ..M,.J l'« EVR Y TRy K st FRIMPAC I Y | Lihyptariinnt kL ST P ™
dBm
LgAy
V1 52
Start 2,468 88 GHz Stop 2600 88 GHz
#Res BW 180 kHz #UBH 308 kHz Sweep 13.4 ms (3008 pts)
Marker Trace Type * Axis Amplitude
1 [ Freg 2.486 7B GHz -57.76 dBm
2 [y Freq 2.505 BE GHz -57.86 dBm

Verdict: PASS
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Section 15.247 Subclause (e) / RSS-210 A8.5. Posgectral density

SPECIFICATION

For digitally modulated systems, the power spedealsity conducted from the intentional radiatothi®
antenna shall not be greater than 8 dBm in any 3 kéhd during any time interval of continuous
transmission.

RESULTS

The maximum power spectral density level in thedamental emission was measured using the
method PKPSD (Peak PSD) according to point 10.2Gofdance for Performing Compliance
Measurements on Digital Transmission Systems (BO@@®rating Under §15.247 558074 D01 DTS
Meas Guidance v03 dated 08/04/2013.

Power spectral density (see next plots).

Lowest frequency Middle frequency| Highest frequency
2402 MHz 2440 MHz 2480 MHz
Power spectral density (dBm) -0.67 -1.25 -1.20
Measurement uncertainty (dB) +1.5

Verdict: PASS
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Power spectral density.

Lowest Channel

2 Agilent
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Ref 5 dBm

Atten 26 dB 067 dBm

#Peak

dB/ _f*/ ha

LaRsy

Y1 52

53 FC

£0f)
f>508k

Swp

Center 2.482 A0E B GHz

#Res BH 38 kHz

Span 1.8683 MHz
#YBH 308 kHz Sweep 1066 ms (1800 pts)

Middle Channel

Mkrl 2.448 083 5 GHz
Atten 2@ dB -1.25 dBm

LeAw

VL5

53 FC

£t
>0k

Swn

Center 2.440 806 § GHz
#Res B 38 kHz
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Highest Channel

Mkrl 2.488 881 5 GHz
Fef 5 dBm Atten 2@ dB -1.28 dBm

18
&/ B e e e e

LgAwy

W1 52
33 FC

£f:
>G50k
Swp

Center 2,480 BAA B GHz Span 1.883 MHz
#Res BW 30 kHz #UBH 380 kHz Sweep 1866 ms (1000 pts)
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Section 15.247 Subclause (d) / RSS-210 A8.5. Envsdlimitations radiated (Transmitter)

SPECIFICATION

Radiated emissions which fall in the restricteddsams defined in §15.205(a), must also comply with
the radiated emission limits specified in §15.209¢ae §815.205(c)):

Frequency Range | Field strength (uV/m Field strength Measurement
(MH2z) (dBuV/m) distance (m)
0.009-0.490 2400/F(kHz) - 300
0.490-1.705 24000/F(kHz) - 300
1.705 - 30.0 30 - 30
30 -88 100 40 3
88 - 216 150 43.5 3
216 - 960 200 46 3
960 - 25000 500 54 3

The emission limits shown in the above table ametan measurements employing CISPR quasi-peak
detector except for the frequency bands 9-90 kH@;490 kHz and above 1000 MHz. Radiated emission
limits in these three bands are based on measutemploying an average detector.

For average radiated emission measurements ab@@&MHBz, there is also a limit corresponding to 20
dB above the indicated values in the table is $igelcivhen measuring with peak detector function.

RESULTS:

The situation and orientation was varied to find thaximum radiated emission. It was also rotateif 36
and the antenna height was varied from 1 to 4 metefind the maximum radiated emission.

Measurements were made in both horizontal andcadgianes of polarization.

All tests were performed in a semi-anechoic chanatea distance of 3 m for the frequency range 30
MHz-1000 MHz and at distance of 1m for the frequerange 1 GHz-25 GHz.

The field strength is calculated by adding corattfactor to the measured level from the spectrum
analyzer. This correction factor includes anterawadr, cable loss and pre-amplifiers gain.
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Frequency range 30 MHz-1000 MHz
The spurious signals detected do not depend oerdlile operating channel or the modulation mode.

See test results in Appendix A for details.

Frequency range 1 GHz-25 GHz

1. CHANNEL: LOWEST (2402 MHz). All maximized peaéJels are below the average limit.

Spurious frequency Polarization Detector Emission Level Measurement
(MH2) (dBuV/m) Uncertainty (dB
2.35176 V Peak 47.90 +4.09
2.37672 V Peak 48.74 +4.09

2. CHANNEL: MIDDLE (2440 MHz). All maximized pealelels are below the average limit.

No peaks were found.

3. CHANNEL: HIGHEST (2480 MHz). All maximized pedévels are below the average limit.

Spurious frequency Polarization Detector Emission Level Measurement
(MH2) (dBuV/m) Uncertainty (dB
2.483500 V Peak 48.33 +4.09

Verdict: PASS
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FREQUENCY RANGE 1 GHz to 3 GHz.
CHANNEL: Lowest (2402 MHz).

RBW 1 MHz
VBW 1 MHz

Ref 80 dBuvV/m Att 0 dB SWT 1 s
80
D2 7§ dB*
70
1 PK
VIEW oo
[2_av] D1 54 dp*
I T Ty
40 Lol ““‘dﬂy*wwuﬂhymﬁUM
oL i o, il A NS e
WMMM
30 RS —
20
10
o
-10
-20
Start 1 GHz 200 MHz/ Stop 3 GHz
Note: The peak shown in the plot above the limihes carrier frequency.
CHANNEL: Middle (2440 MHz).
RBW 1 MHz
VBW 1 MHz
Ref 80 dBuV/m Att O dB SWT 1 s
80
D2 7 dB*
70
1 PK
VIEW L co
D1 54 di*
b s
M WJN\VW
40 ol
I AT T ]
30 "]
IOV INBENEPVe oo
20
10
o
F-10
-20
Start 1 GHz 200 MHz/ Stop 3 GHz

Note: The peak shown in the plot above the limihes carrier frequency.
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CHANNEL: Highest (2480 MHz).

RBW 1 MHz
VBW 1 MHz

Ref 80 dBuvV/m Att 0 dB SWT 1 s
80
D2 74 dB*
70
1 PK
VIEW
60
D1 54 dp*
., T
W P TE
a0 i
AT VT T il
Lo}
L
,‘/’J“—“‘_,,_,,_‘_,_H-"_F'_//
30 ——
]
20
10
o
--10
-20
Start 1 GHz 200 MHz/ Stop 3 GHz

Note: The peak shown in the plot above the limihes carrier frequency.
FREQUENCY RANGE 3 GHz to 12.75 GHz.

RBW 1 MHz
VEBW 1 MHz
Ref 80 dBpv/m Att 0 dB SWT 1 s

80

Dz TR dB*

-70

1 PK
VIEW

60

D1 54 dp*
.,

bt LYY,

a0 i

30 [ A AR A

20

10

-10

-20

Start 3 GHz 575 MHz/ Stop 12.75 GHz

(This plot is valid for all three channels).
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FREQUENCY RANGE 12.75 GHz to 18 GHz.

1 PK
VIEW

Ref 80 dBuV/m Att

RBW 1 MHz
VBW 1 MHz

10 dB SWT 1 s

80

D2 7k dB*

70

60

D1 54 dp*

50

30 NNV 2 et
ot e ] RNL NG (OW gy
REIEVOTTONIY IRV e

20
F10
-0
F-10

=20

Start 12.75 GHz 525 MHz/ Stop 18 GHz

(This plot is valid for all three channels).

FREQUENCY RANGE 18 GHz to 25 GHz.

1 PK
VIEW

Ref 80 dBpvV/m

RBW 1 MHz
VBW 1 MHz
dB SWT 1 s

80

Dz TR dB*

70

60

D1 54 dp*

F50

WWWWWWWWWWWWWMWW

MMWN’\/’\W

e st

20

10

-10

-20

Start 18 GHz

(This plot is valid for all three channels).

Report N°(NIE): 39342RRF.004

700 MHz/ Stop 25 GHz

Page 95 of 106

WireLEss

201-998



FREQUENCY RANGE 2.31 GHz to 2.39 GHz. (RESTRICTEBND)
CHANNEL: Lowest (2402 MHz).

RBW 1 MHz
VBW 1 MHz

AT4@

Ref 80 dBuv/m Attt 0 dB SWT 1 =
80
Dz 7R dB*
70
1 PK
VIEW
&0
D1 54 dB*
.
\ , ey Moahoum },MMMM;. um,.q.,.qmwwf“\mwww
40
30
20
10
o
F-10
-20
Start 2.31 GHz 8 MHz/ Stop 2.39 GHz
CHANNEL: Middle (2440 MHz).
RBW 1 MHz
VBW 1 MHz
Ref 80 dBuv/m Att 0 4ae SWT 1 =
80
Dz 7# dB*
70
1 PK
VIEW
&0
D1 54 Ap*
L
VTSR ST VUTROTYY IFPYR TRU) A WUETTIN ST IRUY LI BT VRTIRPN P02 RYWAT TR TSN TYY0 PPV AT
40
30
20
10
o
~-10
-20
Start 2.31 GHz 8 MHz/ Stop 2.39 GHz

Report N°(NIE): 39342RRF.004 Page 96 of 106

WireLEss

201-998



CHANNEL: Highest (2480 MHz).

AT4@

RBW 1 MH=z
VBW 1 MHz

Ref 80 dBuV/m Attt 0 dp SWT 1 =
80
Dz TR dB*
F70
1 PK
VIEW
60
D1 54 dp*
.
LA A iy ek LA A oAb S o LA bl A Aol s s bt i S Sl ot Sl
40
F30
F20
10
—0
F-10
-20

Start 2.31 GHz

8 MHz/ Stop 2.39 GHz

FREQUENCY RANGE 2.4835 GHz to 2.5 GHz. (RESTRICTBEND)

CHANNEL: Lowest (2402 MHz).

1 PK
VIEW

RBW 1 MHz
VBW 1 MHz

Ref 80 dBuvV/m Att O dB SWT 1 =
80
Dz 7§ dB*
=70
60
D1 54 dp~*
F20
QW TINT MAROEE IAPRTY REVTIVE RO TR SERPAIIWETIR LERTW IPTENPY, VLTI RTINS CY P ERS SRT R ENY TYRPELY

40

30

20

10

-10

=20

Start Z2.4835 GHz
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CHANNEL:

1 PK
VIEW

AT4@

Middle (2440 MHz).

RBW 1 MHz
VBW 1 MHz
Ref 80 dBuv/m Att 0 dB SWT 1 s

50

Dz Ti dB*

70

60

D1 54 dp*

50

R VRTNINS I RIS WS 1P SRR [YRIC B VIORY G W ARTTORY PR JERT 1 Y YOG OS] [Ny YUY LV Y ORI BRI o

40

30

20

F10

F-10

-20

Start 2.4835 GHz 1.65 MHz/ Step 2.5 GHz

CHANNEL: Highest (2480 MHz).

RBW 1 MHz
VBW 1 MHz

Ref 80 dBpV/m Att 0 dB SWT 1 =
80
D2 74 dB*
70
1 PK
VIEW
60
D1 54 dB~
.,
MUM&AM&NAWMMﬂvJMUquVMMWhMMMwwwﬂmmMMHMWQMN«iMMwNNuMMqu%MAJhuNuMMNMAWW
40
30
20
10
-0
--10
-20
Start 2.4835 GHz 1.65 MHz/ Stop 2.5 GHz
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APPENDIX C: Measuring results for
electromagnetic conducted emission
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CONTENT:
DESCRIPTION OF THE OPERATION MODES........oi e 101
CONTINUOUS CONDUCTED EMISSION ON POWER LEADS .........ccocoiiiiiiieieeeeiiee, 102

Report N°(NIE): 39342RRF.004 Page 100 of 106 208-39



AT4@

WireLEss

DESCRIPTION OF THE OPERATION MODES

The operation modes described in this paragraphtitote a functionality of the sample under testifself.
Every operation mode takes a failure criteria foe immunity test that they were applying to it aad
monitoring to guarantee performance of the sams.one

In the following table appears the operation moakesd by the samples tested to that it refers tesepi test
report.

OPERATION DESCRIPTION
MODE

OM#01 EUT ON. Equipment charging battery by USB port.

OM#02 EUT ON. Equipment charging battery by USB port. WiFcommunication mode.
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CONTINUOUS CONDUCTED EMISSION ON POWER LEADS

L)

£E9559

LIMITS: Product standard] ~FCC RULES AND REGULATIONS 47 CPRRT 15,
SUBPART B (10-01-12 ED)
Test standard : FCC RULES AND REGULATIONS 47 CFRRPA15,
SUBPART B (10-01-12 ED)
CLASS B

The applied limit for continuous conducted emissianpower leads, according with the requiremeh8GC

Rules and Regulations 47 CFR Part 15, Subpart BC8RSS-Gen Issue 2, June 2007 in the frequenageran
0,15 to 30 MHz, for Class B equipment was:

Frequency range Limit (dB pVv)
(MH2) Quasi-peak Average
0,15t0 0,5 66-56 56-46
0,5t05 56 46
510 30 60 50
TESTED SAMPLES: S/01
TESTED OPERATION MODES: OM#01, 02

TEST RESULTS :

CCmmnnhh: CC, Conducted Condition; mm: Samp|e
number; nn: Operation mode; hh: wire

CCmmnnhh Description Result
CCO01010N Neutral wire noise P
CCo0101L1 Phase wire noise P
CCO01020N Neutral wire noise P
CCo0102L1 Phase wire noise P
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Continuous Conducted emission : CC01010N

Detector : Peak / Average / Cuasi-peak

Project:
Company:
Sample:
Operation mode:
Description:

EC FCC Class B ESPI CC

707

601

39342REM.002

ELEKTROBIT

S/01

OM#01

EUT ON. Equipment charging battery by USB port. Neutral Noise

CE FCC Class B OP.

507

CE FCC Class B AVG

407

>
=3
8
2 307 ‘
I IM | Uy
- 201 u | ‘ ‘
|
o+
-10 t t —— t t —t—t——— t {
150k 300 400 500 800 1M 2M 3M 4M 5M 6 8 10M 20M  30M
Frequency in Hz
MaxPeak Average CE FCC Class B AVG CE FCC Class B QP
Max Peak
Frequency MaxPeak-ClearWrite Average-ClearWrite
(MHz) (dBpv) (dBpv)
0.174000 43.4 35.1
3.754000 40.1 24.3
6.158000 26.4 20.8
10.202000 30.9 24.3
14.302000 28.5 18.3
17.606000 32.9 18.8
19.430000 37.1 22.7
21.322000 36.5 21.4
24.058000 28.9 14.2
27.126000 27.0 19.6
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Continuous Conducted emission : CC0101L1

Detector : Peak / Average / Cuasi-peak

Project:
Company:
Sample:
Operation mode:
Description:

EC FCC Class B ESPI CC

707

607

39342REM.002

ELEKTROBIT

S/01

OM#01

EUT ON. Equipment charging battery by USB port. Phase Noise
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150k 300 400 500 800 1M 2M 3M 4M 5M 6 8 10M 20M  30M
Frequency in Hz
MaxPeak Average CE FCC Class B AVG CE FCC Class B QP
Max Peak
Frequency MaxPeak-ClearWrite Average-ClearWrite
(MHz) (dBupv) (dBupv)
0.150000 41.5 15.0
3.802000 38.0 22.3
8.066000 23.7 15.1
10.114000 27.8 18.0
13.794000 27.5 18.3
17.842000 31.3 18.7
19.398000 35.9 19.9
21.150000 31.0 18.2
24.586000 23.9 13.9
27.734000 21.7 7.2
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aT4@

WireLEss

Continuous Conducted emission : CC01020N

Detector : Peak / Average / Cuasi-peak

Project:
Company:
Sample:
Operation mode:
Description:

39342REM.002

ELEKTROBIT

S/01

OM#02

EUT ON. Equipment charging battery by USB port. WiFi in
communication mode. Neutral Noise

EC FCC Class B ESPI CC

CE FCC Class B OP

CE FCC Class B AVG

Level in dBuV
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Frequency in Hz

Max Peak
Frequency MaxPeak-ClearWrite Average-ClearWrite
(MHz) (dBpv) (dBpv)
0.174000 43.0 35.9
3.674000 40.6 25.0
8.106000 27.3 17.6
10.030000 314 24.6
14.230000 29.6 18.1
17.786000 32.1 214
19.458000 37.7 23.8
21.086000 37.1 23.7
24.058000 29.4 15.5
27.334000 27.0 20.6
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a74@

WireLESS

Continuous Conducted emission : CC0102L1

Detector : Peak / Average / Cuasi-peak

Project:
Company:
Sample:
Operation mode:
Description:

EC FCC Class B ESPI

39342REM.002

ELEKTROBIT

S/01

OM#02

EUT ON. Equipment charging battery by USB port. WiFi in
communication mode. Phase Noise

CC

CE FCC Class B OP

CE FCC Class B AVG

Level in dBuV
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Frequency in Hz
MaxPeak Average CE FCC Class B AVG CE FCC Class B QP
Max Peak
Frequency MaxPeak-ClearWrite Average-ClearWrite
(MHz) (dBuv) (dBuv)
0.174000 42.6 36.0
3.610000 38.0 24.5
8.154000 24.2 15.8
10.190000 28.4 22.4
13.334000 27.6 16.6
17.746000 31.4 17.4
19.270000 36.0 22.1
21.302000 31.7 20.1
24.094000 23.9 14.3
27.294000 21.9 10.2
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