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1 GENERAL INFORMATION

11 Test Laboratory

Name

Shenzhen BALUN Technology Co., L

Addr ess

Bl ock

Nanshan District, Shenzhen, Guan

B, 1/ F, Bai sha Scienc&oand

Phone Numbe

+86 755 6685 0100

12 Test Locati on

Na me Shenzhen BALUN Technology Co. , L
“ Bl ock B, 1/ F, Baisha Science al
Road, NdDnshamct, Shenzhen, Guan(
Location "1/ F, Building Bted&lnigmtoelgljii gein t

No. 1008, Songhbai Road, Yawdggtuanm

Nanshan District, Shenzhen, Guan

. . |The | aborator i ®n aa cdcersegdintge o r
Accreditati . y . g kg3
accredited testing |l aboratory. T
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2 PRODUCT INFORMATION

21 Applilcmamor mati on

Applicant Franklin Technology | nc.
906 JEI Pl at z, r86,, @aw@domh adbmo wlg
Addr ess Kor ea

22 Manuf acltrufreerrmat i on
Manufacture|(Franklin Technology I nc.
906 JEI Pl at z, r8®%, Gaw@Gmh add&mgo tla
Addr ess
Kor ea
23 Gener al Description for Equi pment
EUT Na me Mobil e Hotspot
Mo d e | Name |[RG350
Series Model N A
D i pti
escription N/ A

namei f ferent

Hardware VenA9811MILAZ2

Software VelRG350. TM. 0017
Di mensi ons (N/ A
Weight (App(N A
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24 Techni cal |l nf or mati on
4G NethM»D KLTE Band 2/ 4/ 5/ 12/ 14/ 2
Net wanWi rel e TDD LTE Band 41
connectivity|5G NetNWROrkedc M@/ n5/4I2/5nIn41/ n66
WIFlI 802.11a, 802.11b, 802.11¢g,
Theequi rfearbfed!| | ¢ wicthhg ind @lr md thiEeOMva s est Blisport:
U-N I-1 : 5150 MHz to 5250 MHz,
Frequency Ra
U-N |-3 : 5725 MHz to 5850 MHz
[J]Mobil e
Product Type X Porhléa
[J]Fi x Location
Modul ati on t/ OFDMFDMA
Modul ati on T1024QAHM6EQAM, 64 QAM, 16 QAM, BPSK
802.11a: 54/ / 4/829/366 MNMMps 18
Transfer Rat|802.11n1H uMbpgo
(Single RF p802.11acHFTMOS to V
802. 11aGO0NRppd o
802. 11MHz 20
802. 11n: 20 MHz, 40 MHz
Channel Band
802.11ac: 20 MHz, 40 MHz, 80 MH
802. 11ax: 20 MHz, 40 MHz, 80 MH
. UNI-I53. W
Maxi mum Outp
UNI-3592/BW
Antenna Syst Cyclic Delay Diversity (CDD) fo
MI MO, Smart Mul ti Miintpiut(OMIt @)t foaa@ak02. 11n/
Categorizati , )
Categorizatiohomns8&QCarfLel at ed
Correl ated o , )
Categori Yaci malf atse @ @2a/xL1 1 n/
Compl etely U
SIS0 FP@nt
Ant ennAnt enn ntenna
Type SI SO .
CeraAntenna
Ant enn
S1 SO U-N -1 : 5150 MHz t0o. @BRRiI50 MHz:
AntennAnt ennU-NI-3: 5725 MHz :t0o. 468i50 MHz
Gain S1 SO U-N I-1 : 5150 MHz to d®B2a250 MHz: 0. 7§
Ant enn U-NI3: 5725 MHz 0o d@d3B850 MHz
Correl ated:
For po
< ectrU-NI-]J: 5150 MHz 8Bo3I8BA50 MHz:
Tot al dznsitU-Nl-a: 5725 MHz B0 d3B850 MHz
direct(PSD For mubDiarsecti onal pgedinpx7 1081 og]
gain pn” |/ NANT] dBi
measur
. Uncorrelated:
U-N I-1 : 5150 MHz ©o3IBWBA50 MHz:
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UNI3: 5725 MHz 0o #8850 MHz
For mubDiarsecti onal pg@inp:” 1081 og]
pmt” / NANT] dBi
Correl ated:
UNIIl: 5150 MHz to d®B3a50 MHz: 3. 3¢
UNI3: 5725 MHz 30 dB450 MHz
S0 poFormu[DiarsectionaI pgdi n p:T1081 og ]|
pnt” / NANT] dBi
measur
- Uncorrelated:
UNIIl: 5150 MHz ©o3IWA50 MHz:
UNI3: 5725 MHz 0o #8850 MHz
For mubDiarsecti ondloggw&i n p:t7108
pnt” / NANT] dBi
Abent & e PrThe equiMmbhtei,h’imttsemaﬂted for use
technol ogy equi pment .
a6l @ Ant enna
SI SOntenng SI SOnt ennae MI MO
802a1ll a a a
802.11n2¢( a a a
802.11n4( a a a
802.11ac?2 a a a
802.11lac4 a a a
802.11acs8 a a a
802.11ax?2 a a a
802.11ax4 a a a
802.11ax38 a a a
Note: All the configurations were tested, b
802. 11la»nRUguration tabl e
Mo d e F(USIJ) RU_ 2( RU 5] RU_10RU_24 RU_48 RU_9¢9
802.11 a a a a - - - - - -
802.11 a a a a a - - - -
802.11 a a a a a a - -
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25 Channel Li st
20 MHz 40 MHz 80 MHz
Channe Freque Channeg Freque Channeg Freque
Number ( MHz) Number ( MHz) Number ( MHz)
36 5180 38 5190 42 5210
40 5200 46 5230 155 5775
44 5220 151 5755
48 5240 159 5795
149 5745
153 5765
157 5785
161 5805
165 5825
The Lowest freghergw.entclye amidddlhe hi ghest frequency
perform the test, and the selected channel see bel ov
For 80 HIT2® ) / aca(xMIB2 0) /
UNI-I ( 5-B2G0 MHz) UNI-3 (5-BB3% 0 MHz)
Channe Freque Channe Freque
Channe Channe
Number ( MHz) Number ( MHz)
36 Low 5180 149 Low 5745
44 Mi d 5220 157 Mi d 5785
48 Hi gh 5240 16 Hi gh 5 85
For 8M@2HTA40)/ aakVHB40) /
UNI-I (5-B22G0 MHz) UNI-3 (5-PB% 0 MHz)
Channe Freque Channe Freque
Number chamms ( MHz) Number SAUCRI ( MHz)
38 Low 5190 151 Low 5755
46 Hi gh 5230 159 Hi gh 5795
For 80X¥HT&8aax (HES80)
UNI-II ( 5-B2G0 MHz) UNI-3 ( 5-BB3% 0 MHz)
Channe Freque Channe Freque
Channe Channe
Number ( MHz) Number ( MHz)
42 Mi d 5210 155 Mi d 5775
Not e: Preliminary tests were performed in different
emi ssion. The data rate showmsien r rtahe twallhe rikeeslpewti ¢
it em. I nvestigation has been done on all the possi bl
foll owing table is a list of the test modes shown it
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Modul a U-N I-1 U-N I-3
Test || Mo d e Dat a R
Type Channg Channae
11a 6 48/ 441/ 165/ 151
11n(20 6.5 48/ 44/ 165/ 151
11n(40 13.5 46/ 38 159/ 11
18¢20 MI 6.5 48/ 44/ 165/ 151
RF Out
18¢40 MI 13.5 BPSK 46/ 38 159/ 11
Power
l1l1ac (80 29. 3 42 155
llax (20 4 48/ 44/ 165/ 151
llax (40 8 46/ 38 159/ 11
llax(80 17 4 2 155
11a 6 48/ 4411165/ 151
11n(20 6.5 48/ 441165/ 151
Emi ssi 11n(40 13.5 46/ 38 159/ 11
Bandwi 18¢20 MI 6.5 48/ 44/ 165/ 1517
& 99%| 142¢40 M 13.5 BPSK 46/ 38 159/ 11
Occupi| 11ac(80 29. 3 42 155
Bandwi| 11ax (20 4 48/ 4471165/ 15
llax (40 8 46/ 38 159/ 11
llax(80 17 42 155
11a 6 48/ 44/ 165/ 151
11n(20 6.5 48/ 441/ 165/ 151
11n(40 13.5 46/ 38 159/ 11
6 dB 18¢20 MI 6.5 48/ 441/ 165/ 151
. 18¢40 MI 13.5 BPSK 46/ 38 159/ 14
bandwi
llac (80 29. 3 42 155
llax (20 4 48/ 441/ 165/ 151
llax (40 8 46/ 38 159/ 11
l1lax(80 17 4 2 155
11a 6 48/ 44/ 165/ 151
11n(20 6.5 48/ 44/ 165/ 151
11n(40 13.5 46/ 38 159/ 11
Power 18¢20 Ml 6.5 48/ 44/ 165/ 151
Spectr] 18¢40 Ml 13.5 BPSK 46/ 38 159/ 11
Densit 11ac(80 29. 3 42 155
llax (20 4 48/ 44/ 165/ 15
llax (40 8 46/ 38 159/ 114
llax(80 17 4 2 155
. 11a 6 48/ 44/ 165/ 1517
Radiatm o " 50 6.5 48/ 44/ 165/ 151
Spuri o BPSK
. . 11n(40 13.5 46/ 38 159/ 14
Emi ssi
1a¢20 M| 6.5 48/ 44/ 165/ 151
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12¢40 MI 13.5 46/ 38 159/ 14
ll1ac (80 29. 3 42 155
ll1ax (20 4 48/ 447165/ 151
ll1ax (40 8 46/ 38 159/ 141
l11ax (80 17 4 2 155
11la 6 48/ 44/])165/ 151
11n(20 6.5 48/ 44/]/165/ 151
11n(40 13.5 46/ 38 159/ 14
Band E( 14¢20 M| 6.5 48/ 447165/ 151
(Rest+i 12¢40 M| 13.5 BPSK 46/ 38 159/ 1%
band)| 11ac(80 29. 3 42 155
ll1ax (20 4 48/ 447165/ 151
llax (40 8 46/ 38 159/ 14
l11ax (80 17 42 155
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3 SUMMARY OF TEST RESULTS

31 Test Standar ds

N o l dentity|Document Titl e

1 |47 CFR1BabtpB|(Unlicensed National I nformati on

2 KDB Public|{Guidelines for Compliance Testin
789 03B®@v ar0 1 I nfrast rNlclt)urbBeev(ilces Part 15, Suf

3 KDB Public|Emi ssions Testing of Transmitter
66290D1Lv0r 01 (Band (e.g., AMItM®,n aSmearttc)

4 ANSI C®28310American National Standard for T

32 Test Ver di ct

No . Description FCC Part Test Re Ver di ¢

1 Antenna Requir 15.203 - - Padgte!

2 RF Out put Pow 15. 407 ( ANNEXL A Pass

3 Emission I?andV\ 15. 407 (¢ ANNE X2 A Pass
& 99% Occupi ed [

4 6 dB bandwi dt 15. 407 ( ANNEX3 A Pass

5 Power Spectral 15. 407 ( ANNEX4 A Pass

6 Conducted Emis 15. 207 ANNEX5 A Pass

7 Radiated Spurious 15. 407 ( ANNEX A Pass
Band ERgestibiaode

Nothtd&he EUT has a permanently and irreplaceabl e

requirement FCC 15.203.

Not&Jnder all normal operating conditions specif

radiation within the operating frequency band.
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4 GENERAL TEST CONFIGURATIONS

41 Test Environment s
During the measurement, cohdihoomal wenei wohime nt
Rel ative Humidit)y55%t 67%
At mospheric PresdJl10RPadORPa
Temperatur e NT (Normal Tem+22N 60 +N 4. 8
Wor king Voltage (¢NV (Normal Vol|3.\8
42 Test Equi pment Li st
Descript Manuf act ( Mo d e | Serial| Cal Cal .
Spectrum 4 KEYSI GHT N9O020A MY56060/2024.02025.0
Spectrum 4 KEYSI GHT N9O020A MY464712024.02025.0
Spectrum 4 ROHDE&SCHW FSMO0 1015442023.12024.1
Power Sel KEYSI GHT U2063 X/ MY58000/2024.02025.0
Spectrum 4 KEYSI GHT N9020A MY50531/2024.02025.0
Test Atoery SCHWARZBE( BBHA 91 02460(2024.02027.0
Test Afdtoer A-l NFO LBL180400 J2110602024.02027.0
Anechoic ( RAI NFORD 9m* 6 m* § 140 2024.02027.0
. . LSCX_ L-N
Ampl i fi CoOMMV . 7210212024.02025.0
1201
. . XKu_ LNA
Ampl i fi CoOMMV - 7210202024.02025.0
18081
. . KA LNAI1
Ampl i fii comMuv 180500(2023.12024.1
4001
E MI Rece| ROHDE&SCHW, ESRP 101034g2024.02025.0
Test Adtomrn SCHWARZBE( FMZB 15 1510037 |2024.02025.0
Ampl i fii comMuv ZT3100001B201805{2023.12024.1
. EMC Electr|{20.10*11
Anechoic ( 130 2024.02027.0
Ltd 35m
E MI Rece Agil ent N90O38A MY55330/2024.02025.0
Test A#MBtleony SCHWARZBE( VULB 91 91608086/2022.02025.0
Ampl i fii comMuv ZT31000001B201711{2023.12024.1
Anechoi c ( Yi Heng 9m* 6 m* § 142 2024.02027.0
E MI Rece KEYSI GHT N9010B  MY57110/2024.02025.0
LI SN SCHWARZBE( NSLK 81 812687 |(2024.02025.0
Yi Hen EIl § 3.5m*3. 1
Shi elEdhed o I g 112 2022.02025.0
Co. , Lt m
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43 Test Software List
Descri| Manufac| Software Seri al Applicabl e tes
BL41O BALUN V2.1.1. 4 N/ A The section 4
BL41O BALUN vV22.930 N/ A Theection 4.5.28&4.
4.4 Measurement Uncertainty
The foll owing measurement uncertainty | evels have be
specified 4B. CI SPR 16
This uncertainty represents ana pepxrpoaxn dneadt eul nyc etrhtea i 9n5t %
l evel using a coverage factor of k=2.
Par ameters Uncertainty
Occupied Channel Bandwidth 2.8%
RF output power, conducted 1.28 dB
Power Spectral Density, conducted 1.30 dB
Unwanted Emissions, conducted 1.84dB
All emissions, radiated 5.36 dB
Temperature 0.8C
Humidity 4%
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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
At “
e NI —PC

(Diagram 1)

EUT
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452For AC Power Supply Port Test

Antenna

(RF Module)
EUT

P e > Communication

£

- )

A Pulse Limiter
< 80cm = ! LISN

\J # ] Receiver-
- —/

— Service
Supplier

(Diagram 2)

453For Radi ated Test (Below 30 MHz)

EMI Receiver

(Di agram 3)
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454For Radi ated-1TeGsHtz)( 30 MHz

|
__________________________ >I Antenna

3m

‘'aToee s

EMI Receiver Preamplifier

(Diagram 4)

455 For Radiated Test (Above 1 GHz)

Spectrum Analyzer

Preamplifier

(Di agram 5)
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5 TESTITEMS

51 RFOut put Power
511Test Li mit

FCC1%.407(a)

The maxi mum conducted output power should not exceec

Frequency Band Li mit
51550250 250 mw
52550350 250 mW or 11 dBwmh+chehveg B
547507 25 250 mW or 11 dBmh+chehveg B
57255850 1 W
Not e: Mbiesr et he 26 dB emissions bandwi dth in

512Te Stet up

The section 4.5.skt(ulpi agersaeam i Pp)t itoens Whaphotaobtestdsetdp pleaset hi s 1
refer to ANNEX B.

5.13Test Procedur e

Maxi mum conducted (average) output power

aMeasurements maywshengper fwardneebdnd RF power meter wit

equivalent if all of the conditions |isted bel ow ar e
1)The EUT is configured to transmit conti.nuously or
2) At all times when the EUT is transmitting, it sh
3) The integration period of the power meter exceec
at | daxtt oda of five.

b) If the transmitter does not transmit continuousl
signal

c) Measure the average power of the transmitter. Thi

ofpferi ods of the transmitter.
dAdjust the measurement in dBm by adding 10 [ og (21/)

Measurements of duty <cycl e

The zm=m@racm mode on a spectrum analyzer or EMI receive]
bins on the sweep are sufficient to permit accurate
transmitted signal

Set the center frequency of the instrument to the ¢ce

Set RBW O OBW if possible; otherwise, set RBW to the
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Set VBW O RBW. Set detector = peak or average.

The ze@ramm measurement method shall not be used unl es
number of sweep points across duration T exceeds 10C
3 MHz, t hesnpanh emezterood of measlurnotg btdeutws ecdy cilfe Tsh@ll6.

The E. 1 .R.P used radiated test met hod. At a test sit
C63.4 or the Hat dtr @MeBRrEk6nents above 1 GHgpac® as
environment .

5.14Te st Resul t
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Group

dB Bandwi

Repor tB:Nd2 4 Ao&® 6

52 Emi s s Bandwi dt h and 6 dt h

5.2.1L i

on
mi t

FCC1l%.407(a)

Wit hin t5he85 .GHz5 band, the mini-Niulm dée vdiBc ebsa nsdiwmei Idit hb eo fe
522Test Setup

The test setup photo please refer to 4.5.1 (Dheagram
photo of test setup please refer to ANNEX B.

523Test Procedure

Emi ssion bandwi dth

1.Set RBW = approximately 1% of the emission bandwi dt
2.Set \OBWRBW,

3.Detector = Peak.

4Trace mode = Max hol d.

5Measure the maximum width of the emission that is 2
Occupied Bandwi dth

1.Set Span = 1.5 times to 5.0 times the OBW

2.Set RBW = 1% to 5% of the OBW.

3.Set WBWRBW, Detector = Peak.

4.Trace mode = Max hol d.

5 Use the 99% power bandwidth function of the instrur
6 dB bandwi dth

1.Set RBWk#Hz10BW = 300 kHz.

2.Detector = Peak. Trace mode = Max hol d.

Al l ow the trace to stabilize.

4 Measure the maxi mum width of the emission that is ¢
two outermost amplitude points (upper and | ower fr ec¢
maxi mum | evel measured in the fundamental emission
524Test Resul t

Pl ease ANNBX 2t &AMMEAX. 3.
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