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1 GENERAL INFORMATION

11 Test Laboratory

Na me Shenzhen BALUN Technology Co., L
Bl ock B, 1/ F, Bai sha Science and
Addr ess . )
Nanshan District, Shenzhen, Guan
Phone Numbe|+86 755 6685 0100
1.2 Test Locati on
Na me Shenzhen BALUN Technology Co. ,

I“ Bl ock B,

BeckFenBa®i sasmal Technol og

Road, Nanshan District, Shenzhen
Location 1/ F, Building Bted&lnilgmtoalgljii geéint
No. 1008, Songhbai Road, Yawdggtuanm
Nanshan ,DiSshternizchhte n, Guangdong Pr
The | aboratory i ®sn aadecersedintge o rhbyys
accredited testing | aboratory.
Accreditati (The | aboratory has been | isted
el ectromagneti c emi ssion measur €
test site are 11524A.
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2 PRODUCT INFORMATION

21 Applilcmamor mati on

Applicant Haier US Appliances Solutions, I

Addr ess Appliance -2PMNabk, LABS Ssvill e, KY 440
22 Manuf acltrufroeerrmat i on

Manufacture|{Haier US Appliances Solutions, I

Addr ess

Appliance -2mMabk, LABDS sOv2i2l5,e ,UnKY edd

23 Gener al Description for Equi pment wund
EUT Na me Wi-Fi / Bl uet ooth Combo Modul e
Mo d e | Name (WCATAO01l1
Series Model N A
Descri tion
namcdaiffperentN/A
Seri al Numb¢245DXXXXGXXX
Hardware Ven245D2872G001
Software VernnvVo. 3.15.109
Di mensi ons (N A
Weight (App(N A
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We bwww. titcgroup.com Templ ate -WOGC&I SRP 24971 2)2022
Add: Bl ock B, 1/ F, Bai sha Science and Technol ogy Park, S h a hhei nXai Road, Na |



Group

Report -N4249 8680011
24 Techni cal l nf or mati on

Net wanWi rel e Bl ue tBoLoE h

connectivity|WIl FI 802.11a, 802.11b, 802.11g¢,

Theequi rfearbfed!| | ¢ wicthhg ind @lr md thEeOMva s est Blisport:

Modul ati on 1DTS
Modul ati on TGFSK
X Mobil e
Product Type[]Portable
[J]Fi x Location
Transfer Ratl Mbps
Fregqeue Rang(The frequency range used is 240
Number of CH40 (at intervals of 2 MHz)
Tested Channl Mb@s(2402 MHz), 19 (2440 MHz),
Antenna TypegCer aMhtenna
Antenna Gairn26eaBi
Antenna | mpg50q
Ant enna Syst
Smar t AntenrN/A
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Al l channel was |listed on the following tabl e:
BLE 1M:
Chann Freq| Chann Freq| Chann Freq| Chann Freq
numbg ( MHz| numbg (MHz| numbeg (MHz| numbg ( MHz
0 2402 10 2 22 20 2 42 30 262
1 244 11 2214 21 244 31 264
2 248 12 226 22 246 32 2466
3 248 13 228 23 248 33 2468
4 240 14 280 24 250 34 240
5 242 15 282 25 252 35 242
6 24 4 16 2814 26 2514 36 244
7 246 17 286 27 256 37 246
8 248 18 288 28 248 38 248
9 220 19 240 29 2480 39 280
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3 SUMMARY OF TEST RESULTS

31 Test Standards

N o l dentity |Document Titl e

1 47 CFR Part 1l ntentional radiators of radio

2 RSSSeth ssue General Requirements for Compl i g
Digital Transmission Systems (D]

3 RS4F7ssdie Systems(FHSs)-EaethpLLoeakteAr d&a NN g
Devices

4 ANSI C®28310/American National Standard for
Guidance for compliance measurements on digital transmission

KDB 558074 D( ) .

5 Meas GuUi dm e d system, frequency hopping spread spectrum system, and hybrid

system devices operating under section 15.247 of the FCC rules
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32 Test Verdict
No|DescriptioFCC Par| | SEPDart Chann¢ Test R| Verdi
Antenna
1 ) 15. 20l RS24,5. 4 N/ A - - Pad&te
Requiremen
Low/Middle/
2 |Out put Pow 15. 247 RS24,5.( High ANNE X Pass
Occupied RSSSEN, ; € Low/Middle/
3 i 15. 247 ) ANNE X Pass
Bandwi dt h RS 24 75 . (@) High
Conducted Low/Middle/
4 i ) 15. 247 RS&24,B5. 5 ) ANNE X Pass
Emi ssi on High
Band
5 |Edgledyt ho+ i 15. 247 RS45,;5| Low/High ANNE X Pass
band bdgéd
Conducted ] Low/Middle/
6 i ) 15.20 RSSSEN, ) ANNEX Pass
Emi ssi on High
Radi ated S 15.20 Low/Middle/
7 ) ) RS4,7 5. ) ANNEX Pass
Emi ssi on 15. 247 High
Band
. 15.20 .
8 |EdgkRgstr-ic 16 247 RS2 4,7 5. Low/High A NN E X7 Pass
band bdgéd '
Power spec Low/Middle/
9 ) 15. 247, RS&475. 2 ) ANNE X8 Pass
density (P High
Receiver S
10 ) ) - - RSSen, - N/ A N/NRte
Emi ssi ons
Nothte The EUT has a permanently and irreplaceabl e
requireméhbht 268C
NotZ®©Only radi o communicati on -arl eoceei vmeordse onp e rfdbtdi A
as well as scanner receivers, are subject to I ngd
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4 GENERAL TEST CONFIGURATIONS

41 Test Environment s
During the measur ement, the nor mal environmen:H
Rel ative Humidity39% to 66%
At mospheric Presdgl100 kPa to 102
Temperatur e NT (Normal Tem+20N Oo0o +N6. 6
Wor ki ng Voltage NV (Nor mal Vol|5 0 V
42 Test Equi pment Li st
Descript Manuf act ( Mo d e | Serial| Cal Cal .
Spectrum 4 KEYSI GHT N9020A MY50330/2024.02025.0
Power Sel KEYSI GHT U2063 X/ MY58000/2024.02025.0
Spectrum 4 KEYSI GHT N9020A MY52510/2024.02025.0
Test Afltoen SCHWARZBE( BBHA 91 01631(2022.02025.0
Test Awtoer Al NFO LB180400 J2110602024.02027.0
Anechoi c ( RAI NFORD 9m* 6 m* 6 1414 2022.02025.0
. . LSCX_ L-N
Ampl i fi CoOMMV . 1806042024.02025.0
1201
. . XKu_ LNA
Ampl i fi CoOMMV - 1806012024.02025.0
18081
. . KA LNAI1
Ampl i fi cCoOMMV 180500(2023.12024.1
4001
EMRecei vl ROHDE&SCHW ESRP 101034g2024.02025.0
Test Afdto®wr SCHWARZBE( FMZB 15 1510037 |2024.02025.0
. EMC El ectr|20.10*11
Anechoi c ( 130 2024.092027.0
Ltd 35m
E MI Rece Agil ent N90O38A MY55330/2024.02025.0
Test A#MBtleony SCHWARZBE( VULB 91 91608086/2022.02025.0
Test Afto®wrn SCHWARZBE( FMZB 15 1510037 |2024.02025.0
Ampl i fii CoOMMV ZT300001B201711|/2023.12024.1
Anechoic ( Yi Heng 9m* 6 m* § 142 2024.02027.0
E MI Rece KEYSI GHT N9010B|  MY57110/2024.02025.0
LI SN SCHWARZBE( NSLK 81 8126/87 |(2024.02025.0
Yi Hen EIl § 3.5m*3. 1
Shiel ded I I g 112 2022.02025.0
Co. , Lt m
43 Test Software List
Descri Manuf ac| Soft war e Seri al Applicabl e tes
BL41O BALUN V2.1.1. 4 N/ A The section 4
BL41O BALUN V22.930 N/ A The section 4.5. 24
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44 Measur erecdr t ai nty

The following measurement uncertainty |l evels have be
speci fied 4B. CI SPR 16

This uncertainty represents an expanded uncertainty
l evel usigpeg faactooreraf k=2.

Parameters Uncertainty
Occupied Channel Bandwidth 2.8%
RF output power, conducted 1.28 dB
Power Spectral Density, conducted 1.30 dB
Unwanted Emissions, conducted 1.84 dB
All emissions, radiated 5.36 dB
Temperature 0.8C
Humidity 4%

45 Descri ption of Test Setup
451For Antenna Port Test
Conducted value (dBm) = Measurement value (dBm) + «ce¢

For example: the measurement value is 10 dBm and t he
Conducted value (dBm) 10 dBm + 0.5 dB = 10.5 dBm

—Signal Generator

*Vector Signal Generator

——Display

>Spectrum Analyzer

—>0SP
o
L ——PC

(Diagram 1)

EUT

Tel :-75B86850100 -mail: gc@baluntek. cBom Page MNaG/.53
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452For AC Power Supply Port Test

o TR > G T > Communication
' Antenna

|  (RF Module)
EUT

S ) i
A | Pulse Limiter
< 80cm > | i LISN
\J # ] Receiver-
- Service /
Supplier

(Diagram 2)

453For Radiated Test (Below 30 MHz)

Antenna

EMI Receiver

(Di ag3® am

Tel :-7586850100 -mai | : gc@balunt ek. cEom

Page N@.53
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454For Radi ated-1TeGsHtz)( 30 MHz

|
__________________________ >I Antenna

3m

‘'aToee s

EMI Receiver Preamplifier

(Diagram 4)

455For Radiated Test (Above 1 GHz)

Spectrum Analyzer

Preamplifier

(Di agram 5)

Tel :- 7586850100 -mail: qgqc@baluntek. cBom Page N@&.53
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46 Measurement Results Explanation Examp

46.1For conducted test items:

The offset | evel i s set in the spelcdasgsummd adtytzeemu & too
EUT conducted output port and spectrum analyzer. Wit
reading |l evel is exactly the EUT RF output | evel

The spectrum analyzer offset is dertiowved from RF cabl
Of fset = RF cable |l oss + attenuator factor.

462For radiated band edges and spurious emissi

E = HR2ZRPog D + 104. 8
wher e:
E = electric feWéimd strength in dB
EIRP = equivalent isotropic radiated power in dBm
D = spemebtsuedment distance in meters.
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5 TESTITEMS

51 Antenna Requirements

511Rel evant St

andar ds

FCC A15.203 RS®%.724)6(.b) (

An intentional

responsi bl e wsaed ywisthhaltlhebedevice. Th
antenna that uses a unique coupling

be replaced by

radi ators that

measured at t he

| f directional

reduced by one

radiator shall be designed to

e use of
to the i

of a standard
current

Further,
ed,

y instal

ensur e
per ma
nt ent i
with the provisions of this sectiomat Thebmakherd azgntue
the user, but the wuse
requirement does not apply to carrier
15.211, A1352213,AA15. 219, or A 15.221.
must be professionalll
di sturbance sensors, or to othedanoeewithbnAl 16ad8il atjy

devi

installation site. However, the
antenna is employed so that the | i mi

512Ant enn-Rephaacement Constructio

The Ant e-Rapl Aneiment achofdal |l owi ng met

ts in this

gai ni ofgneatnesmitthamg6 adiBie,n ntalse
l evel in dB comparing to gadi®omintusp&rdaBii.onkor hteh g of
dB for every 3 dB that
permanently attached antenna or of an
shall be considered sufficient to comply

n

power

t he diisree motfi
antenna
wi t h

t hat
t he

Protected Method

Description

The antenna is e
product.

An embedded-in antenna design is used.

Ref erence Docume

I t em

Phot o

Pl ease refer to the

EUT Photo

do

513Ant enna Gain

The antenna peak gain of EUT is |l ess than 6 dBi
out put power | imit.
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52 Out put Power
521Test Li mit

FCC A 15.247(b)

For systems using di g8l Mda@uwB80i80 MHiz 5 88m0el NHIZ2 5

bands: 1 Watt. As an alternative to a peak power mea
be based on a measurement of the Maximum €onducted
Power is defined as the total transmit power deliver
across all symbols in the signaling alphabet when tF
control l evel summmeveéraocmuscss bal | antennas and antenna

RS 4,5 .(d)

For DTSs employing digital modul at i-D8 tMHZ namgdi eX4 O €
2483.5 MHz, the maxi mum peak conducted output power
Section 5.4(5), the e.i.r.p. shall not exceed 4 W,

522Test Setup

See sedcthf.oln test setup des cr iThetphotonftektgatup pldase reemd e nna ¢
ANNEX B.

523Test Procedure
a) Maxi mum peak conducted output power

This procedure shal/l be used when the measurement ir
that is greater than the DTS bandwi dt h.

Set the RBW O DTS bandwidt h.
Set vBW O 3 x RBW.

Set span O 3 x RBW

Sweep ti me auto coupl e.

Detector = peak.
Trace mode = max hol d.
All ow trace to fully stabilize.

Use peak marker function to determine the peak ampl.
b) Measurements of duty <cycl e

The zm@racm mode on a spectrum heatggponse EMMmeranodi 9pi
bins on the sweep are sufficient to permit accurate
transmitted signal

Set the center frequency of the instrument to the ¢ce

Set RBW iOf OB®Wssi ble; otherwise, set RBW to the | arge

Tel :-75B6850100 -mail: qc@baluntek. cBom Page N®&.53
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Set VBW O RBW. Set detector = peak or average.

The m=ram measurement method shall not be used unl es:
number of sweep points h@OoscCFaduraxamml 8§, eixce¥BW and
3 MHz, t hesnpanr emezterood of measuring duty cycle shalll

524Te st Resul t

Pl ease AMNNBEX 1t.o0

Tel :-75B6850100 -mail: qc@baluntek. cBom Page MNJ.L53
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53 Occupied Bandwi dt h
5.3.1L i mi t

FCC1®.247(@W¥,5.RERSaGEN, 6. 7

Make the measurement with the spectrum analyzer's r €
make an accurate measurement, set the span greater t
than 500 kHz.

532Test Setup

See sedethf.oln test setup descr iThetphotooftekteatup pldase relemtd e nna ¢
ANNEX B.

533Test Procedure

Use the following spectrum analyzer settings:
Set RBW = 100 KkHz.

Set the video bandwidth (vBW O 3 RBW.

Peak.

Detector

max hol d.

Tracmode

Sweep = auto coupl e.

All ow the trace to stabilize.

Measure the maxi mum width of the emission that i s coc
two outermost amplitude points (upper amBd rledvaeri vfer ec
maxi mum | evel measured in the fundament al emi ssi on.

534Te st Resul t

Pl ease AMNNBEX 2t.0

Tel :-75B6850100 -mail: qc@baluntek. cBom Page N®&.53
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54 Conducted Spurious Emission

541L1 mi t
FCC1#.247(@W,5.RSS

I n any 100 kHz bandwidth outside the forreqgignadaylbdand

modul ated intentional radiator is operating, the rac
radi ator shall be at |l east 20 dB below that in the 1
highest |l evel eoef, tbhasddsonedi pb&wr an RF conducted or

542Test Setup

See sedethf.oln test setup descr iThetphotooftekteatup pldase relemtd e nna ¢
ANNEX B.

543Test Procedur e

The DTS rules specibgndwiadt hnoanyi d€0okHzhe authori z

power shall be attenuated according to the foll owing
a) |If the maxi mum peak conducted output power procec
described in 9.1, wkenmehsupedkioutdapyt 1p06 kHz bandwi
aut horized frequency band shal/l be att enubaatnedd pbeya ka t
PSD | evel in 100 kHz (i.e., 20 dBc).

b) I f maxi mum conducted (averagéey adet gomppowearcewas
9.2, then the peak power in any 100 kHz bandwi dth ot

attenuated by at | east 30baBd rppedak i D tloe vehle imm x1l Qru n

c) In eithemuaasen 40 | evels below the 15.209 gener
The foll owing procedures shall be used to demonstrat
procedures can be useodritnceindibedeadmraedmnm.tsa@Rlandaitact ed t es
conform to the test site requirements and utilize me
Reference | evel measur ement :

Establish a reference | evel by wusing the following g
Set instrument cendlanrdelequemtcgr tfor ®dFbBency.

Set the span to O 1.5 times the DTS bandwidth.

Set the RBW 100 kHz.
Set the VBW O 3 x RBW.

Detector = peak.

Sweep ti me auto coupl e.

Trace mode max hol d.

Al'l ow trace to fully stabilize.
Tel :-75B6850100 -mail: qc@baluntek. cBom Page N®.53
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Use the peak mar keme ftume t maxi momdRSE2rimev el

Emi ssion | evel measur ement :

Use the following spectrum analyzer settings:

Span = wide enough t o c apgbtaunrde etrmhies sp eoank alnedv eall | o fs ptuhre
harmonics) from the | owkhst EUfegpethbhyogghetheedOt h he
sever al pl ots are required to cover this entire spar
Set the RBW = 100 kHz.

Set the VBW O 3 x RBW.

Detector = peak.

Sweep time = auto coupl e.

Trace mode = max hol d.

All ow trace to fully stabilize.

Use pehaek marker function to determine the maxi mum an
Ensure that the amplitude of al/l unwanted emi ssions
restricted frequency bands) are attenuatecac HY.dat al) ez
11.1 b). Report the three highest emissions relative
544Test Result

Pl ease ANNBX 3t.o
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55 Band Edge ( Auwtnhdo rbeadgda )
55.1L 1 mi t

FCCl%.247(@%;b5.RBSS

Il n any 100 kHz bandwidth whishdéeée heheptreaquepeyxtbamdrc

modul ated intentional radiator is operating, the rac
radi ator shall be at |l east 20 dB below that in the 1
hi ghleesvtel of the desired power, based on either an R

552Test Setup

See sedethf.oln test setup descr iThetphotooftekteatup pldase relemtd e nna ¢
ANNEX B.

553Test Procedur e

The foll owingagypheceaderdes omdetermine the peak or ave]
unwanted emission that is within 2 MHz of the author
the procedure described in 13.2.1. Use ntgheanpravee dugree
detector and the EUT can be configured to transmit
procedure described in 13.2.3 when using an average
transmit continuousdonodtuantt h(ei .dart,y dcwtcy ecyicsl e vari at
Use the procedure described in 13.2.4 when wusing an
cannot be configured to transmit cont i nueouvsdryi aatnido ntsh
equal or exceed 2 percent).

When using a peak detector to measure unwanted emi ss
the authorized band), the following integration proc
Set instrument centenchrefjlueheyembsshenfteqbe measur

of the authorized band edge).
Set span to 2 MHz

RBW kHz .

1
=
o
o

vVBW O 3 x RBW.

Detector peak.

Sweep ti me aut o.

max hol d.

Trace mode

Al l ow sweep to conti nu(er eunuiirled hmee a sruarceemesrita btiil mez emsay
cycle applications)

Compute the power by integrating the spectrum over 1
measurement function with band | i mémisssielin@qguaMHz .0 It
instrument does not have a band power function, ther
kHz intervals extending across the 1 MHz spectrum de
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554Te st Resul t

Pl ease AMNNBEX 4t.0
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56 Conductmed sk on
5.6.1L i mi t

FCCl1%. 2RIExEN, 8. 8

For an intentional radiator that is designed to be c
frequency voltage that is conducted back onto the AC
kHro 30 MHz shall not exceed the I imits imltihnee f ol | c
i mpedance stabilization network (LI SN).
Frequency Conducted Limit (dBOV)
( MHz) Qu apie a k Aver age
0. 6. 50 66 to 56 56 to 46
0.59 56 46
0. 530 60 50

562Test Setup

See sedcthf.o2n t est setup A€Ce pomwiep p © artee.pHlotp of test bebup please
refer to ANNEX B.

563Test Procedur e

The maxi mum conducted interference islsealrshmdr e@st ma
AV and QP I imits, and that have narr ownenaasrugriends wirtohm .
and QP detectors. Tests for both L phase and N phase
are performed. Rehtes andrptotdeldepow.

Devices subject to Part 15 must be tested for all/l a\v
nomi nal 120 VAC, 50/60 Hz and 240 VAC, 50/60® Hz) for
device rated for 50/ 60 Hz booptehr aftrieognu ennecei de sn optr obvei dteeds t
conducted emi ssions are the same at both frequenci es

564Test Resul t

Pl ease AMNMNBEX 5t.0
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57 Radi ated Spurious Emission

571L1 mi t
FCC1l%. 209&15RBENL.)BRSR4,F. 5

Radiated emission outside the frequency band attenuation below the general limits specified in FCC
section 15.209(a) is not required. In addition, radiated emissions which fall in the restricted bands, as
defined in FCC section 15.205(a), must also comply with the radiated emission limits specified in FCC
section 15.209(a).

According to FCC section 15.209 (a), except as provided elsewhere in this subpart, the emissions from
an intentional radiator shall not exceed the field strength levels specified in the following table:

Frequency Field Streng Measur ement Dis
0. 09 490 2400/ F(kHz 300

0. 4910 705 24000/ F( kHZ 30

1. 7®8B%.0 30 30

3088 100 3

88216 150 3

216960 200 3

Above 96040 500 3

Note:
1. Field Strength (dBW/m) = 20*log[ Field Strength (v/m)].
2. Inthe emission tables above, the tighter limit applies at the band edges.

3. For Above 1000 MHz, the emission limit in this paragraph is based on measurement instrumentation
employing an average detector, measurement using instrumentation with a peak detector function,
corresponding to 20dB above the maximum permitted average limit.

4. For above 1000 MHz, limit field strength of harmonics: 54dBuvV/m@3m (AV) and 74dBuV/m@3m
(PK).

572Test Setup

See sedc.tht.d3n 5f.05r t est setup descr iThetphowoftebteatup pldase ant en
refer to ANNEX B.

573Test Procedur e

Since the emission limits are specified in terms of radiated field strength levels, measurements
performed to demonstrate compliance have traditionally relied on a radiated test configuration. Radiated
measurements remain the principal method for demonstrating compliance to the specified limits;
however antenna-port conducted measurements are also now acceptable to demonstrate compliance
(see below for details). When radiated measurements are utilized, test site requirements and procedures
for maximizing and measuring radiated emissions that are described in ANSI C63.10 shall be followed.

Antenna-port conducted measurements may also be used as an alternative to radiated measurements
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for demonstrating compliance in the restricted frequency bands. If conducted measurements are
performed, then proper impedance matching must be ensured and an additional radiated test for
cabinet/case spurious emissions is required.

General Procedure for conducted measurements in restricted bands:

a) Measure the conducted output power (in dBm) using the detector specified (see guidance regarding
measurement procedures for determining quasi-peak, peak, and average conducted output power,
respectively).

b) Add the maximum transmit antenna gain (in dBi) to the measured output power level to determine the
EIRP level (see guidance on determining the applicable antenna gain)

c) Add the appropriate maximum ground reflection fac
MHz, 4.7 dB for frequencies between 30 MHz and 1000 MHz, inclusive and 0 dB for frequencies > 1000
MHz).

d) For devices with multiple antenna-ports, measure the power of each individual chain and sum the
EIRP of all chains in linear terms (e.g., Watts, mW).

e) Convert the resultant EIRP level to an equivalent electric field strength using the following relationship:
E=EIRP T 20log D + 104.8

where:

E = electric field strength in dBegV/ m,

EIRP = equivalent isotropic radiated power in dBm

D = specified measurement distance in meters.

f) Compare the resultant electric field strength level to the applicable limit.

g) Perform radiated spurious emission test.

QuaPeak measurement procedure

The specifications for meas-peakedéeseasongcaheb€l E®RnN

16 of the International Speci al Commi ttee on Radi o F
El ectrotechni cal Commi ssi on.

As an alte$SPRtgpesk om€adsurement, compliance can be d
emi ssion | imits using a peak detector.

Peak power measur ement procedure:

Peak emission |l evels are measured by setting the in

N

a) RBW = as spekcified in Tabl e

b) vBwW O 3 x RBW.
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c) Detector = Peak.

d) Sweep time = auto.

e) Trace mode max hol d.

f) All ow sweeps to continue wunti/l the trace stabiliz
onger for | ow duty cycle applications).

TabloeRBW as a function of frequency

Frequency RBW
9-150 kHz 200-300 Hz
0.15-30 MHz 9-10 kHz
30-1000 MHz 100-120 kHz
> 1000 MHz 1 MHz
I f thdepeaked amplitude can be shown to comply with

perform a separate average measurement .

Trace averaging across on and wlflfowe dnelsy odutty ec JEAITe t

I f continuous transmission of the EUT (i.e., duty cy
cycle is constant (i.e., duty cycle variations are |
be used:

a) The EUT shall be configured to operate at the max
b) Measure the duty cycle, x, of the transmitter out
c) RBW = 1 MHz (unless otherwise specified).

d) VBW O 3 x RBW.

e) Detectori f=sPM%/ (# of points in sweep) O (RBW 2).

increasing the number of points in the sweep or redlLl
then the detector mode shalll be set to peak.

f) Averaging type = power (i .e., RMS) .

1) As an alternative, the detector and averaging tyrg
2) Some instruments require |linear display mode i n c
averaging shall not be used.

g) Sweep time = auto.

h) Perform a trace average of at | east 100 traces.

i) A correction factoremball rbesubtdegdgrtorthe mempar.i

in order to compute the emission |evel that would he
100 percent duty cycle. The correction factor is cor
Tel :-75B6850100 -mail: qc@baluntek. cBom Page ®®&.53
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1) |

f

power averagiasg ucRMS) nmetep f), then the appl.i

log(1/x), where x is the duty cycle.

2) 1

f

|l inear voltage averaging mode was used in ster

l og(1/x), where x is the duty cycl e.

3) I fiaiepemi ssion is demonstrated to be continuous
on and off with the transmit cycle, then no duty cyc

NOTE:
per mi

acro
Det e

A
b a
ant e

> O
o O

Si
co
co
se
gr
an
b a
fr
t h

- 3 35 S
S5 O o ® 9 O Qo n o

©Q d® S5 T O

See
ef fe
rang

Rad

An
t ha
cir
co

(r

For
wi th
me a s
I i mi

“ 0 0O o

® S

The
The

S

r

n

>S5 + O < o o0

Reduction of the measur edunemifsosri oconp earnaptliiotnuad e dl
tted. Compliance is based on e minsosti oonn |aenv ed vse roa
s on and off times of the transmitter.

mi ning the applicable transmit antenna gai n:

ducted poewemt meialslu deter mine the maxi mum out put
emi ssion; however, in order to determine the as
na (in dBi) must be added to the measured outoptl

bitand characteristics of the EUT transmit ant
rvative antenna gain value is necessary. Thus,
cted power, the upper bowintdh oan sainntgelnen aR Fg ad unt pf uotr
ted as thhendnagdimumofi nt he antenna across all ope
er . However, for devices that operate in multiop
na, stthegahingtod the antenna within the operating
emi ssion being measured may be used in |lieu of
ency that is within 20 pueerncceynt bouft tihne nnoe acraesset sk
2 dBi be used.

KDB 662911 for guidance on calculating the addit

> O C

u
t

tive antenna gain for a EUT with multiple outpt
s in the same band.

ted spurious emission test:

ditional consideration when performing conduct
unwanted emi ssions radiating from the EWBTecabi
it el ements wildl |l i kely go undetected in a con
rn, a radiated test shall be performed to ensu
er than the ant enemaapmlritgalall es ol icmimpd.y with th

- M < M

hese cabinet radiated spurious emission measur e
a termination matching the nominal i mpedance of
rements ar e Csop3ecliOf.i eAd |i deANSIt ed emi ssions shal
S .

measurement frequency range is from 30MHz to t he
Turn Table is actuated to turn fromaGAztad i 20GA of
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Test Antenna are used to find the maxi mum radiated p
verified. Only the worst RB size/offset presented.

The power of the EUT transmitting frequency shoul d &

Al Spuri ouss Bameirses ipoenr ftoersmed in X, Y, Z axis directi
condition was recorded in this test report.

Use the following spectrum analyzer settings:

Span = wide enough to fully capture the emission bei
RBW = 1 MHz fb00fkKkz 1f &Hzf, < 1 GHz

VBW O RBW

Sweep = auto

Detector function = peak

Trace = max hol d

574Test Resul t

Pl ease AMNNBEX. 6t.0
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58 Band Edge (-Bastr keealiged
5.8.1L i mi t

FCC1%. 209&15RLBENY.) ISR 4,5. 5

Radiated emission outside the frequency band attenuation below the general limits specified in FCC
section 15.209(a) is not required. In addition, radiated emissions which fall in the restricted bands, as
defined in FCC section 15.205(a), must also comply with the radiated emission limits specified in FCC
section 15.209(a).

582Test Setup

See sedc.tht.d3n 5f.o5r t est setup descr iThetphotoftektgatup pldase ant en
refer to ANNEX B.

583Test Procedur e

The measurement fre@uéatdayt hanitec hosth dtrhmemnfiunda ment al

The Turn Table is actuated to turn from OA to 360A,

Test Antenna are used to find the maxi mum radiated p
verified. s@nIRB tshiezewmwrf f set presented.

The power of the EUT transmitting frequency shoul d &

Al l Spurious Emission tests were performed in X, Y,
condition was recorded in this test report.

Use the f ocltlrouwm nagn aslpyez er setti ngs:

Span = wide enough to fully capture the emission bei
RBW = 1 MHz for f O 1 GHz, 100 kHz for f < 1 GHz
vBW O RBW

Sweep = auto

Detector function = peak

Trace = max hol d

Fomeasur eéored ht@Hz f heemi s ¢4 ieco IhEeU Tne a s ub e Hpee adket ect or i s 3
| ower than the applicable | imit, the peak emission |
measur ement will be repopaxlkatdedtndctiargot hedquasi

For transmitters operating above 1 GHz repeat the me
584Test Resul't

Pl ease ANNBX7 to
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59 Power Spectral density (PSD)
5.9.1L i mi t

FCC1#.247(@W7, RBS 2

(

The same method of determining the conducted output power shall be used to determine the power
spectral density. If a peak output power is measured, then a peak power spectral density measurement
is required. If an average output power is measured, then an average power spectral density
measurement should be used.

The transmitter power spectral density conducted from the transmitter to the antenna shall not be greater
than 8 dBm in any 3 kHz band during any time interval of continuous transmission. This power spectral
density shall be determined in accordance with the provisions of Section 5.4(4), (i.e. the power spectral
density shall be determined using the same method as is used to determine the conducted output
power).

592Test Setup

See sedeth(.bBlnaglyfaom test setup descr iThephowoftestegatupt he ant
please refer to ANNEX B.

593Test Procedure

Set analyzer center frequency to DTS channel <center
Set the span to 1.5 times the DTS bandwi dt h.

Set the RBW to: 3HkHz O RBW O 100 k

Set the VBW O 3 RBW.

Detector = peak.

Sweep time = auto coupl e.

Trace mode = max hol d.

All ow trace to fully stabilize.

Use the peak marker function to determine the maxi mt
I f measured val ue exc(eneod sl elsismitth,anr e3d ukcHez )RBW d r epeat
594Test Resul t

Pl ease ANNBX 8t.o
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ANNEX A TEST RESULT

AlQut put ,EoweRDBty Cycl e
Peak Power Test Dat a
Measured Outoput Li mit
Channe GFSK (BLE 1Mbps) Ver di c
dBm mW
dBm mW
Low Cha 3.81 2. 41 Pass
Mi ddl e ( 4. 78 3.01 30 1000 Pass
Hi gh Ch 3.99 2.51 Pass
.1 .R. P Test Data (For | SED)
E.I .R. P Li mit
Channe GFSK (BLE 1Mbps) Verdi c
dBm mWwW
dBm mW
Low Cha 6. 47 4. 44 Pass
Mi ddl e ( 7. 44 5. 55 36 4000 Pass
Hi gh Ch 6. 65 4.62 Pass
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Test Pl ot s
GFSK (BLE 1Mbps) LOW CHAGFSK (BLE 1Mbps) MIDDLE

Agllent Spoctrum Analyzer - Swegt SA
L

&

r T Avg T h_"l P
Warker 1 2.40235000000 GHz PSPPI vy Tisac Log Rt

NO: Fast Cp)
IFGain:Low | #Atten: 30 dB

Agilent Spectrum Analyzer - Swept 5A
0 L

r Peak Search
z Avg Type: Log-F
Marker 1 2.401760000000 A [ Fo it

Fast Cp)
IFGain:Low  #Aten: 30 4B

Ref 20.00 dBm Ref 20.00 dBm

Center 2.402000 GHz Span 3.000 MHz Center 2.440000 GHz Span 3.000 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (601 pts) #Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (601 pts)
=3 sTaTus

GFSK (BLE 1Mbps) HIGH CF

Agilent Spectrum Analyzer - Swept SA

o 2

Marker 1 2.479835000000 M i Free Run ;‘::Igm')-;:s-?wr

IFGaln:Low | BAtten: 30 dB
Ref 20.00 dBm

Center 2.480000 GHz Span 3.000 MHz

#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (601 pts)

usc sTaTus
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Duty CTgsteDat a

On Ti me On+Off Tirn Duty Cycl
Band
(m9 (m9 (%)
GF S BLE 1Mbps) 0.3906 0.6216 62.84%

Test Pl ot s
GFSK (BLE 1Mbps)

Agilent Spectrum Analyzer - Swept SA
"L

Center Freq 2.440000000 GHz
o Fost - Trig:Free Run
IFGain:Low Atten: 16 dB

Ref Offset 10.8 d8.
Ref 15.00 dBm

. .,XE

‘Center 2.440000000 GHz
Res BW 1.0 MHz
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A20Occupied Bandwidth
Test Dat a
Test Mode GFSKBLE 1Mbps)
6 dB Bandy 99Bandwi df 6 dB Bandw
Channel ) )
(kH z ) (kHz) Limits (k
Low Chann 674.800 1025.400 & 00
Mi ddl e Chag 682.400 1030.400 & 00
Hi gh Chan 674.800 1033.200 & 00
Tel :-75B6850100 -mail: qc@baluntek. cBom Page ®Nd/.53
We bwww. titcgroup.com Templ ate -WOGC&I SRP 24971 2)2022
Add: Bl ock B, 1/ F, Bai sha Science and Technol ogy Park, S h a hhei nXai Road,

Na |



Report -N4249 8680011

Test Pl ot s
dt h

1 Mbps)

6 dB Bandwi
(BLE

GF SK

Frequency

Agilent Spectrum Analyzer -
AL
Trig: Free Run

Center Freq 2.402000000 GHz
PHO: Wide -5
IFGain-low _ Atten: 16 d

Ref Offset 10.6 dB.
Ref 15.00 dBm

Span 3.000 MHz
Sweep 1.013 ms (401 pts)

#VBW 300 kHz
FUNCTION | FUNCTION WIDTH

LOW CHAGFSK

(BLE

Agilent Spectrum Analyzer - Swept SA
o r
Center Freq 2.440000000 GHz
PNO; Wide -~
W Gain:Low

Ref Offset 108 dB
Ref 15.00 dBm

1 Mbps

Trig: Free Run
Atten: 16 4B

#VBW 300 kHz

FUNCTION

&
Avg Type: Lo
AvglHold: 10!

) MI DDLE

Frequency

g-Pur
0041000

2.440000000 GHz|

Span 3.000 MHz
Sweep 1.013 ms (401 pts)

FURCTION WIDTH

TaTUS

1Mbps) HI

(BLE

GF SK

Agilent Spectrum Analyze
"L
Trig: Free Run
- 16 d8

-Csnlsr Freq 2.480000000 GHz
PHO: Wide ~
IFGain:Low Atten:

Ref Offset 108 dB.
Ref 15.00 dBm

Span 3.000 MHz;
Sweep 1.013 ms (401 pts)
FORCTONVALLE =

Center 2.420000 GHz
#VBW 300 kHz
FUNCTION WIDTH

#Res BW 100 kHz
MIR WODE TRC 501 = v FURCTION
gl N |1 [f]  24900000GHz|  3672dBm| [ 00 |
- SRS adeien| e
24796626 G -2.900 dBm

GH CF

gc@bal unt

ek. cBom

Page

86&.53

nXai

Road,
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99 %

GF SK

Agilent Spectrum Analyzer - Gccupied BW
AL

Center Freq 2.402000000 GHz

#IFGainLowr

Ref Offset 10.8 dB
Ref 20.00 dBm

Center 2.402 GHz
#Res BW 30 kHz

Occupied Bandwidth

Bandwi
(BLE

dt h

Center Freg: 2.402000000 GHz
‘AvglHold: 50150

Trig: Free Run
#hnten: 30 4B

VBW 300 kHz

Total Power

1.0254 MHz

Transmit Freq Error
x dB Bandwidth

3.978 kHz
1.227 MHz

OBW Power
x dB

1 Mbps)

B AMOat 2, 2
Radio Std: Nene requency

Radio Device: BTS

Center Freq
2.402000000 GHz

Span 3 MHz|
Sweep 3.133 ms|

9.67 dBm

99.00 %
-26.00 dB

STATUS.

LOW CHAGFSK

‘Center Freq 2.440000000 GHz

( 1BM.bEp

Agilent Spectrum Analyzer - Occupied BW
[y

#IFGainLaw

Ref Offset 10.8 dB.
Ref 20.00 dBm

#Res BW 30 kHz

Occupied Bandwidth
1.0304 MHz
393 Hz
1.267 MHz

Transmit Freq Error
x dB Bandwidth

s) Ml

Center Freg: 2.440000000 GHz
Trig: Free Run
#hrten: 30 4B

AvglHold: 50150

VBW 300 kHz

Total Power

OBW Power
x dB

TaTUS

DDLE CHAN

11:16/04 AMOXT

Radio Std: Nene Frequency

Radio Device: BTS

CenterFreq
2.440000000 GHz

Span 3 MHz|
Sweep 3.133 ms}

GFSK (BL

Agilent Spectrum Analyzer - Gccupied BW
AL

Center Freq 2.480000000 GHz

#IFGainLowr

Ref Offset 10.8 dB
Ref 20.00 dBm

Center 2.48 GHz
#Res BW 30 kHz

Occupied Bandwidth
1.0332 MHz
5.818 kHz
1.234 MHz

Transmit Freq Error
x dB Bandwidth

E 1Mbps)
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