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the previously recorded (Pr). The power of signal source (Pwmea) is recorded. The test should be performed
by rotating the test item and adjusting the receiving antenna polarization.

5. A amplifier should be connected to the Signal Source output port. And the cable should be connect between
the Amplifier and the Substitution Antenna. The cable loss (Pq) ,the Substitution Antenna Gain (Ga) and the
Amplifier Gain (Pag) should be recorded after test.

The measurement results are obtained as described below:
Power(EIRP)=Pwmeat Pag - Pai + Ga

6. This value is EIRP since the measurement is calibrated using an antenna of known gain (2.15 dBi) and
known input power.

7. ERP can be calculated from EIRP by subtracting the gain of the dipole, ERP = EIRP-2.15dBi.

TEST LIMIT

According to 22.913(a)(5), 24.232(c), the ERP(EIRP) should be not exceeding following table limits:

Burst Average EIRP

UMTS Band lI FCC: <33.01dBm (2W)

Burst Average ERP

UMTS Band V FCC: <38.45dBm (7W)

TEST RESULTS

Remark:
1. We were tested all Configuration refer 3GPP TS134 121.
2. EIRP=Puea(dBm)-Pc(dB)+Pag(dB)+Ga(dBi)
3. ERP = EIRP — 2.15dBi as EIRP by subtracting the gain of the dipole.
4. Margin = Emission Level - Limit
5. We test the H direction and V direction recorded worst case.
UMTS/TM1/UMTS Band Il
Ga Burst
Frequenc Pwmea Pl Antenna Pa Average Limit Margin o
(I\C;IHZ) ’ (dBm) (dB) Gain (dB) EIRD (dBm) (dg) HEEPEATR
(dB) (dBm)
1852.4 -16.71 4.03 8.38 35.51 23.15 33.00 -9.85 \Y
1880.0 -16.83 4.08 8.33 35.56 22.98 33.00 -10.02 V
1907.6 -17.82 4.14 8.26 35.63 21.93 33.00 -11.07 \Y;
UMTS/TM1/UMTS Band V
Ga Burst
Frequency Pwmea Pei Antenna | Correction Pag Average | Limit Margin Polarization
(MHz) (dBm) (dB) Gain (dB) (dB) ERP (dBm) (dB)
(dB) (dBm)
826.4 -15.84 | 3.45 8.45 2.15 33.79 20.80 38.45 | -17.65 V
836.4 -16.50 | 3.49 8.45 2.15 33.85 20.16 3845 | -18.29 \Y
846.6 -17.17 | 3.55 8.36 2.15 33.88 19.37 38.45 | -19.08 V
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4.2 Radiated Spurious Emssion
TEST APPLICABLE

According to the TIA-603-E:2016 and FCC Part 2.1033 test method, The Receiver or Spectrum was scanned from
lowest frequency frequency generated within the equipment to the 10" harmonic of the highest frequency
generated within the equipment, which is the transmitted carrier that can be as high as 1910 MHz. The resolution
bandwidth is set as outlined in Part 24.238, Part 22.917, RSS-132 §5.5 and RSS-133 §6.5. The spectrum is
scanned with the mobile station transmitting at carrier frequencies that pertain to low, mid and high channels of
WCDMA Band Il, WCDMA Band IV and WCDMA Band V.

TEST CONFIGURATION
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TEST PROCEDURE

1.

EUT was placed on a 1.50 meter high non-conductive stand at a 3 meter test distance from the receive
antenna. A receiving antenna was placed on the antenna mast 3 meters from the EUT for emission
measurements. The height of receiving antenna is 1.50 m. Detected emissions were maximized at each
frequency by rotating the EUT through 360° and adjusting the receiving antenna polarization. The radiated
emission measurements of all transmit frequencies in three channels (High, Middle, Low) were measured
with peak detector.

A log-periodic antenna or double-ridged waveguide horn antenna shall be substituted in place of the EUT.
The log-periodic antenna will be driven by a signal generator and the level will be adjusted till the same
power value on the spectrum analyzer or receiver. The level of the spurious emissions can be calculated
through the level of the signal generator, cable loss, the gain of the substitution antenna and the reading of
the spectrum analyzer or receiver.

The EUT is then put into continuously transmitting mode at its maximum power level during the test.Set Test
Receiver or Spectrum RBW=1MHz,VBW=3MHz, And the maximum value of the receiver should be
recorded as (P).

The EUT shall be replaced by a substitution antenna. In the chamber, an substitution antenna for the
frequency band of interest is placed at the reference point of the chamber. An RF Signal source for the
frequency band of interest is connected to the substitution antenna with a cable that has been constructed
to not interfere with the radiation pattern of the antenna. A power (Pwea) is applied to the input of the
substitution antenna, and adjust the level of the signal generator output until the value of the receiver reach
the previously recorded (Pr). The power of signal source (Pwmea) is recorded. The test should be performed
by rotating the test item and adjusting the receiving antenna polarization.
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5. A amplifier should be connected to the Signal Source output port. And the cable should be connect between
the Amplifier and the Substitution Antenna. The cable loss (Pq) ,the Substitution Antenna Gain (Ga) and the

Amplifier Gain (Pag) should be recorded after test.
The measurement results are obtained as described below:
POWer(EIRP)=PMea+ PAg - Pcl + Ga
6. This value is EIRP since the measurement is calibrated using an antenna of known gain (2.15 dBi) and

known input power.

7. ERP can be calculated from EIRP by subtracting the gain of the dipole, ERP = EIRP -2.15dBi.
8. In order to make sure test results more clearly,we set frequency range and sweep time for difference
frequency range as follows table:
Working Subrange Sweep time
Frequency (GHz) I e (s)
0.00009~0.15 1KHz 3KHz 30
0.00015~0.03 10KHz 30KHz 10
UMTS/TMA1/ 0.03~1 100KHz 300KHz 10
WCDMA Band V 1~2 1 MHz 3 MHz 2
2~5 1 MHz 3 MHz 3
5~8 1 MHz 3 MHz 3
8~10 1 MHz 3 MHz 3
0.00009~0.15 1KHz 3KHz 30
0.00015~0.03 10KHz 30KHz 10
0.03~1 100KHz 300KHz 10
1~2 1 MHz 3 MHz 2
UMTS/TM1/ 2~5 1 MHz 3 MHz 3
WCDMA Band Il 5~8 1 MHz 3 MHz 3
8~11 1 MHz 3 MHz 3
11~14 1 MHz 3 MHz 3
14~18 1 MHz 3 MHz 3
18~20 1 MHz 3 MHz 2
TEST LIMITS

According to 24.238, 22.917 specify that the power of any emission outside of the authorized operating

frequency ranges must be attenuated below the transmitting power (P) by a factor of at least 43 + 10 log(P) dB.
The specification that emissions shall be attenuated below the transmitter power (P) by at least 43 + 10 log (P)
dB, translates in the relevant power range (1 to 0.001 W) to -13 dBm. At 1 W the specified minimum attenuation

becomes 43 dB and relative to a 30 dBm (1 W) carrier becomes a limit of -13 dBm. At 0.001 W (0 dBm) the

minimum attenuation is 13 dB, which again yields a limit of -13 dBm. In this way a translation of the specification

from relative to absolute terms is carried out.

Frequency Channel Frequency Range Verdict
Low 9KHz - 10GHzZ PASS
UMTS/TM) WCDMA Middle 9KHz - 10GHz PASS
High 9KHz - 10GHz PASS
Low OKHz - 20GHz PASS
UMTS/TM/ WCDMA Middle OKHz - 20GHz PASS
High OKHz - 20GHz PASS
TEST RESULTS
Remark:

1. We were tested all Configuration refer 3GPP TS134 121.
2. EIRP=Ppea(dBm)-P¢(dB)+Pag(dB)+Ga(dBi)
3. ERP = EIRP — 2.15dBi as EIRP by subtracting the gain of the dipole.

4. Margin = EIRP - Limit
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UMTS/TM1/ WCDMA Band Il Low Channel
Ga Peak - .

Frequency Pvea Pl : Limit Margin L
(MHz) (dBm) (dB) Diatance ég;[ﬁ(r:jn;l) (I(Eiginlj) (dBm) (dB) Polarization
3704.8 -43.57 5.26 3.00 9.88 -38.95 -13.00 -25.95 H
5557.2 -48.00 6.11 3.00 11.36 -42.75 -13.00 -29.75 H
3704.8 -47.26 5.26 3.00 9.88 -42.64 -13.00 -29.64 V
5557.2 -50.88 6.11 3.00 11.36 -45.63 -13.00 -32.63 \)

UMTS/TM1/ WCDMA Band Il ~ Middle Channel
Ga Peak .. .

Frequency Pwea Pl : Limit Margin o
(MHz) (dBm) (dB) Diatance ég;[ﬁ(r:jn;) (I(Ejg(rs) (dBm) (dB) Polarization
3760.0 -42.95 5.32 3.00 10.03 -38.24 -13.00 -25.24 H
5640.0 -45.93 6.19 3.00 11.41 -40.71 -13.00 -27.71 H
3760.0 -46.80 5.32 3.00 10.03 -42.09 -13.00 -29.09 \%
5640.0 -51.44 6.19 3.00 11.41 -46.22 -13.00 -33.22 \)

UMTS/TM1/ WCDMA Band Il _ High Channel
Ga Peak .. .

Frequency Pwea Pa . Limit Margin e
(MHz) (dBm) (dB) Diatance ég;[ﬁ(r:jn;) (E:Snl:) (dBm) (dB) Polarization
3815.2 -41.60 5.36 3.00 9.62 -37.34 -13.00 -24.34 H
5722.8 -44 15 6.24 3.00 11.46 -38.93 -13.00 -25.93 H
3815.2 -45.64 5.36 3.00 9.62 -41.38 -13.00 -28.38 \)
5722.8 4717 6.24 3.00 11.46 -41.95 -13.00 -28.95 V

UMTS/TM1/ WCDMA Band V  Low Channel
Ga Peak - .

Frequency Pwea Pl . Limit Margin o
(MHz) (dBm) (dB) Diatance ég;[ﬁ(r:jn;) (E:Snl:) (dBm) (dB) Polarization
1652.8 -50.36 4.62 3.00 9.81 -45.17 -13.00 -32.17 H
2479.2 -51.06 5.94 3.00 10.86 -46.14 -13.00 -33.14 H
1652.8 -52.15 4.62 3.00 9.81 -46.96 -13.00 -33.96 \Y
2479.2 -54.09 5.94 3.00 10.86 -49.17 -13.00 -36.17 V

UMTS/TM1/ WCDMA Band V  Middle Channel
Ga Peak .. .

Frequency Pvea Pl : Limit Margin L
(MHz) (dBm) (dB) Diatance ég;[ﬁ(r:jns) (I(Ejg(rs) (dBm) (dB) Polarization
1672.8 -49.13 4.63 3.00 9.84 -43.92 -13.00 -30.92 H
2509.2 -51.28 5.94 3.00 10.86 -46.36 -13.00 -33.36 H
1672.8 -52.97 4.63 3.00 9.84 -47.76 -13.00 -34.76 V
2509.2 -54 42 5.94 3.00 10.86 -49.50 -13.00 -36.50 \)

UMTS/TM1/ WCDMA Band V__ High Channel
Ga Peak — .
Frequency Pwea Pa . Limit Margin o
Diatance | Antenna EIRP Polarization

(MHz) (dBm) (dB) Gain(dB) (dBm) (dBm) (dB)
1693.2 -52.01 4.65 3.00 9.90 -46.76 -13.00 -33.76 H
2539.8 -53.09 5.95 3.00 10.91 -48.13 -13.00 -35.13 H
1693.2 -53.88 4.65 3.00 9.90 -48.63 -13.00 -35.63 \%
2539.8 -55.02 5.95 3.00 10.91 -50.06 -13.00 -37.06 \Y
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4.3 Occupied Bandwidth and Emission Bandwith

TEST APPLICABLE

Similar to conducted emissions; occupied bandwidth measurements are only provided for selected frequencies
in order to reduce the amount of submitted data. The table below lists the measured 99% Bandwidth and -

26dBc Bandwidth.

TEST CONFIGURATION

EUT

Splitter CMW 500

TEST PROCEDURE

| Attenuator I—

Spectrum Analyzer

1. The EUT was set up for the max output power with pseudo random data modulation;
2. The Occupied bandwidth and Emission Bandwidth were measured with Aglient Spectrum Analyzer N9020A

(peak);

3. Set RBW=100KHz,VBW=300KHz,Span=10MHz,SWT=Auto;

4. Set SPA Max hold and View, Set 99% Occupied Bandwidth/ Set -26dBc Occupied Bandwidth

5. These measurements were done at 3 frequencies for WCDMA band II/IV/V. (low, middle and high of

operational frequency range).

TEST RESULTS

Frequenc Occupied Bandwidth Emission Bandwidth
Test Mode Channel (&HZ) y (99% BW) (-26 dBc BW) Verdict
( MHz) ( MHz)
9262 1852.4 4.134 4.711 PASS
ng"&i’ E’X’: é | 9400 1880.0 4130 4.703 PASS
9538 1907.6 4.104 4.713 PASS
UMTS/TM1/ 4132 826.4 4.148 4.711 PASS
WCDMA Band 4182 836.4 4.123 4.694 PASS
Vv 4233 846.6 4.123 4.691 PASS
Remark:

1. Test results including cable loss;

2. Please refer to following plots;
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Occupied Bandwidth and Emission Bandwidth

UMTS/TM1/ WCDMA Band Il

Agilent Spectrum Analyzer - Occupied BW.
L

UMTS/TM1/ WCDMA Band IV

Aylem Spectrum Analyur I)ccupmd BW

L RF S0Q AC ALIGN AUTC 05:30:32 PM May (7, 2021 SLIGN AUTO (6:4125PMMay 07,2020 [ _ ]
Center Freq 1.852400000 GHz ] CenterFreq: Radio Std: None Frequency Center Freq 325 409090 MHz Center Freq: 326.400000 MHz Radio Std: None Frequency
== Trig:Free Run BvglHold: 10110 == Trig: Free Run AvglHold: 1010
#IFGzin:an #Atten: 40 dB Radio Device: BTS ‘ #IFGain:Low #Atten: 40 dB Radio Device: BTS
Ref Offset 875 dB Ref Dffset £.05 dB
10 dBldiv Ref 40.00 dBm 10 dBidiv Ref 30.00 dBm
Logf——T 7 Log P
£ Center Freq| «@ WP ST Center Freq|
el 14 GHz| 0 826.400000 MHz|
s
: TR ;
\
0. -10.0
10. / \ -200 J'\/ \f\\/\
20, ""/ \" -30.0 A'J
J AY; N ——
DO e 400
40, -50.0
50, -60.0
Center 1.852 GHz Span 10 MHz| CFst [Center 826.4 MHz Span 10 MHz| CF st
Res BW 100 kz #VBW 300 kHz Sweep 1ms|[ CFSteD Res BW 100 kHz #VBW 300 kHz Sweep 1.267ms|| =F =D
|Auto Man 5 « JAuto Man|
Occupied Bandwidth Total Power 33.3 dBm Occupied Bandwidth Total Power 31.7dBm
4.1343 MHz FreqOffset 4.1476 MHz FreqOfiset
Transmit Freq Error -5.195 kHz OBW Power 99.00 % 0Hz Transmit Freq Error 11.604 kHz OBW Power 99.00 % OHz
x dB Bandwidth 4.711 MHz x dB -26.00 dB x dB Bandwidth 4.711 MHz x dB -26.00 dB
vsc status s status

Channel 9262 / 1852.4 MHz

Aylem Spectrum Analyzer 0ccup=d BW

Channel 4132 / 826.4 MHz

Aylem Spectrum Analyur I)ccupmd BW

sTaTUS

EEE ALIGN AUTC 05:30:56 PM May (7, 2020 SLIGN AUTO 06:41 47 PV May 07, 2020
Center Freq 1 ssuuououo GHz | CenterFreq: SO0 e Radio Std: None Frequency Center Freq sea 400000 MHz Center Freq: 336.400000 MHz Redio Std: None Frequency
== Trig:Free Run BvglHold: 10110 Trig: Free Run AvglHold: 1010
#IFsz:an #Atten: 40 dB Radio Device: BTS #IFGain:Low #Atten: 40 dB Radio Device: BTS
Ref Offset 875 dB Ref Dffset £.05 dB
10 dBldiv Ref 40.00 dBm 10 dBidiv Ref 30.00 dBm
(R3] o — Log 7
@ Center Freq| «@ R | Center Freq|
el e 1 GHz| 0 836.400000 MHz|
: P BN R
0. \ -10.0 / \)\,\
10. / \ -200 )J \/,\
3 ~N \/\ 0 by ~/ i)
W e
30, -40.0
i) 500
50, -60.0
Center 1.88 GHz Span 10 MHz| CFstep) [Center 836.4 MHz Span 10 MHz| CFstep
‘Res BW 100 kHz #VBW 300 kHz Sweep 1 ms| 1000000 MHz| Res BW 100 kHz #VBW 300 kHz Sweep 1.267 ms| 1.000000 MUz
|Auto Man 5 « JAuto Man|
Occupied Bandwidth Total Power 33.4 dBm Occupied Bandwidth Total Power 32.1dBm
4.1303 MHz — 4.1232 MHz —
Transmit Freq Error 8.019 kHz OBW Power 99.00 % 0Hz Transmit Freq Error 7.555 kHz OBW Power 99.00 % OHz
x dB Bandwidth 4.703 MHz x dB -26.00 dB x dB Bandwidth 4.694 MHz x dB -26.00 dB
vsc

sTaTUs

Channel 9400 / 1880.0 MHz

nt Spectrum Analyzer - Occupied BW

Channel 4182 / 836.4 MHz

Agilent Spectrum Analyzer - Occupied BW
-

L R S0 AC ALIGNAUTC _|05:3L: 18 PM MayC7, 2020 o R RF|S00 AC SENSEINT| ALIGNAUTO May
Center Freq 1.907600000 GHz | CenterFreg: 1. Radio Std: None Y Center Freq 846.600000 MHz Center Freq: 346.600000 MHz Radio Std: None Frequency
= Trig: Free Run Avg|Hold: 10110 Trig: Free Run Avg|Hold: 1010
#IFGzin:an HAtten: 40 dB Radio Device: BTS #IFGain:Low #Atten: 40 dB Radio Device: BTS
Ref Offset8.75 dB Ref Offset £.27 dB
10 dB/div Ref 40.00 dBm 10 dBidiv Ref 30.00 dBm
Log Log— 1|
L Center Freq| L S T ST | Center Freq|
20 PP e e 1 GHz 100 i N 846.600000 MH|
10
0 100 / \
10 / { 200 rl L
7 | A
0 [\/"J 300 L™ A ]
0 o, 00 et
0 ] 500
500 500
[Center 1.908 GHz Span 10 MHz| CFst Center 846.6 MHz Span 10 MHz| CF st
Res BW 100 kHz #VBW 300 kHz Sweep 1ms| it Res BW 100 kHz #VBW 300 kHz Sweep 1.267ms{|  =F S
|Aut M Aut M;
Occupied Bandwidth Total Power 329 dBm o il Occupied Bandwidth Total Power 36 dBm pute an
4.1038 MHz — 4.1234 MHz —
Transmit Freq Error -1.046 kHz OBW Power 99.00 % Oz Transmit Freq Error 1.734 kHz OBW Power 99.00 % OHz
x dB Bandwidth 4.713 MHz xdB -26.00 dB x dB Bandwidth 4.691 MHz xdB -26.00dB
use sTaTU use smaTus

Channel 9538 / 1907.6 MHz

Channel 4233/ 846.6 MHz
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4.4 Band Edge Compliance

TEST APPLICABLE

During the process of testing, the EUT was controlled via R&S WIDEBAND RADIO COMMUNICATION
TESTER (CMW 500) to ensure max power transmission and proper modulation.

TEST CONFIGURATION

EUT Splitter CMW 500

| Attenuator |— Spectrum Analyzer

TEST PROCEDURE

1. The EUT was set up for the max output power with pseudo random data modulation;

2. The power was measured with Spectrum Analyzer N9020A,;

3. Set RBW=51KHz,VBW=200KHz,Span=10MHz,SWT=Auto,Dector: RMS;

These measurements were done at 2 frequencies for WCDMA Band Il/IV/V. (low and high of operational
frequency range).

TEST RESULTS

UMTS/TM1/WCDMA Band |l
Frequency Band Edg Compliance Limits .
Test Mode Channel (MHz) (dBm) (dBm) Verdict
UMTS/TM1/WCDMA 9262 1852.4 <-13dBm -13dBm PASS
Band Il 9538 1907.6 <-13dBm -13dBm
UMTS/TM1/WCDMA Band V
Frequency Band Edg Compliance Limits .
Test Mode Channel (MHz) (dBm) (dBm) Verdict
UMTS/TM1/WCDMA 4132 826.4 <-13dBm -13dBm PASS
Band V 4233 846.6 <-13dBm -13dBm
Remark:

1. Test results including cable loss;
2. Please refer to following plots;
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Band-edge Compliance

UMTS/TM1/WCDMA Band Il

Agilent Spectrum Analyzer - Swept SA

UMTS/TM1/WCDMA Band V

Agilent Spectrum Analyzer - Swept SA

! R RF 500 AC ALIGN AUTC F o RL RF S0Q AC SENSEINT] GLIGNAUTO | 065:42 41 Pl May 07, 2020 E
Center Freq 1.850000000 GHz . Avg Type: RMS Tequency Center Freq 824.000000 MHz | Aug Type: RMS requency
o = Trig: Free Run AvglHold:> 100100 oNOrWids = Trig: Free Run AvglHold:> 100/100
IFGain:Low ~ WAtten: 40 d5 oIEARARA \FGain:Low © #Atten: 40 dB CETjAA ARG
Auto Tune| Auto Tune|
Ref Cffset 8.75 dB Mkr1 1.850 00 GHz Ref Offset 3,06 dB Mkr1 823.82 MHz
{QgBidv_Ref 30.00 dBm -15.841 dBm {ogmiiv_Ref 30.00 dBm -18.903 dBm
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2 1 [ 2 824.000000 MHz|
. i i Rt . e e ettt
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200 200 14 V
- A f\ CFStep| _ I / CF Step
Iﬂwyﬂw Vo 1.000000 MHz| VAT 1.000000 MHz]
oo AM’““IW'{ W lAuto Man| s ) w,_,,nf Auto Man|
S
*wuvw’nwﬂ
& Freq Offset 0 FreqOffset
0He| 0Hz
0. -60.0
Center 1.850000 GHz Span 10.00 MHz Center 824.000 MHz Span 10.00 MHz
#Res BW 51 kHz #VYBW 200 kHz* Sweep 4.733 ms (1001 pts) #Res BW 91 kHz #VBW 200 kHz* Sweep 4.733 ms (1001 pts)
s starus

vsc sTaTUS

Channel 9262 / 1852.4 MHz

Agilent Spectrum Analyzer - Swept SA

Channel 4132 / 826.4 MHz

Agilent Spectrum Analyzer - Swept SA

vsc sTaTUS
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IFGainlow © HAtten: 40 dB deAARALA FFGain:low © #Atten: 40 dB wera A AAAS
Auto Tune| Auto Tune|
Ref Cffset 8.75 dB Mkr1 1.910 00 GHz Ref Offset3.27 dB Mkr1 849.00 MHz
{QgBidv_Ref 30.00 dBm -19.202 dBm {ogmiiv_Ref 30.00 dBm -18.170 dBm
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ot A g A e ey,
10 10.
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n { 1 1300 df StopFreq| e Uy 1300 derf Stop Freq|
I 1 1915000000 GHz { 854,000000 MHz|
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n V \
- A CFStep| - LA CF Step
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400 W ad (e an 5 Mgy, WN Auto an
IR A it
it |
5 Freq Offset| o NM‘*M FreqOffset
0He| 0Hz
0. 600
Center 1.910000 GHz Span 10.00 MHz Center 849.000 MHz Span 10.00 MHz
#Res BW 51 kHz #YBW 200 kHz* Sweep 4.733 ms (1001 pts) #Res BW 51 kHz #VBW 200 kHz* Sweep 4.733 ms (1001 pts)
s starus

Channel 9538/ 1907.6 MHz

Channel 4233 / 846.6 MHz
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4.5 Spurious Emssion on Antenna Port

TEST APPLICABLE

The following steps outline the procedure used to measure the conducted emissions from the EUT.

1. Determine frequency range for measurements: From CFR 2.1057 the spectrum should be investigated from
the lowest radio frequency generated in the equipment up to at least the 10th harmonic of the carrier
frequency. For the equipment of WCDMA band II/1V, this equates to a frequency range of 9 KHz to 20GHz,
data taken from 30 MHz to 20 GHz. For WCDMA Band V, this equates to a frequency range of 9 KHz to 20
GHz,data taken from 30 MHz to 20 GHz.

2. The sweep time is set automatically by instrument itself. That should be the optimal sweep time for the span
and the RBW. If the sweep time is too short, that is sweep is too fast, the sweep result is not accurate; if the
sweep time is too long, that is sweep is too low, some frequency components may be lost. The instrument
will give an optimal sweep time according the selected span and RBW.

3. The procedure to get the conducted spurious emission is as follows:

The trace mode is set to MaxHold to get the highest signal at each frequency;
Wait 25 seconds;
Get the result.

4. Determine EUT transmit frequencies: below outlines the band edge frequencies pertinent to conducted

emissions testing.

TEST CONFIGURATION

EUT Splitter CMW 500

| Attenuator |— Spectrum Analyzer

TEST PROCEDURE

1. The EUT was set up for the max output power with pseudo random data modulation;

2. The power was measured with Spectrum Analyzer N9020A;

3. These measurements were done at 3 frequencies for WCDMA band II/IV/V. (low, middle and high of
operational frequency range).

TEST LIMIT

Part 24.238, Part 22.917 specify that the power of any emission outside of the authorized operating frequency
ranges must be attenuated below the transmitting power (P) by a factor of at least 43 + 10 log(P) dB.

The specification that emissions shall be attenuated below the transmitter power (P) by at least 43 + 10 log (P)
dB, translates in the relevant power range (1 to 0.001 W) to -13 dBm. At 1 W the specified minimum attenuation
becomes 43 dB and relative to a 30 dBm (1 W) carrier becomes a limit of -13 dBm. At 0.001 W (0 dBm) the
minimum attenuation is 13 dB, which again yields a limit of -13 dBm. In this way a translation of the specification
from relative to absolute terms is carried out.
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TEST RESULTS

Frequency Spurious RF Conducted Emission Limits .

Test Mode Channel (MHz) (dBm) (dBm) Verdict
9262 1852.4 <-13dBm -13dBm

UMTS/;Q/:C{VIYCDMA 9400 1880.0 <-13dBm -13dBm PASS
9538 1907.6 <-13dBm -13dBm
4132 826.4 <-13dBm -13dBm

UMTS/;Z\L!V\\//CDMA 4182 836.4 <-13dBm -13dBm PASS
4233 846.6 <-13dBm -13dBm

Remark:

1. Test results including cable loss;
2. Please refer to following plots;
3. Not reorded test plots from 9 KHz to 30 MHz as emission levels 20dB lower than emission limit;
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Spurious Emssion on Antenna Port

UMTS/TM1/WCDMA Band Il

t Spectrum Analyzer - Swept SA

Channel 9262 / 1852.4 MHz

nt Spectrum Analyzer - Swept SA

RL R S0 AC ALUGNAUTC | U5i32i42 PM ay C7, 202 RL EETIE ALIGIAUTO _|(5:32 49 P May 07, 2020
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7 GHz - 13.6 GHz

13.6 GHz — 20 GHz
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Spurious Emssion on Antenna

Port

UMTS/TM1/WCDMA Band

I
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Channel 9400/ 1880 MHz

nt Spectrum Analyzer - Swept SA

AL R Tsoe Ac ALIGNAUTC | 05:33:49 PM ay C7, 202 RL R Tsie A SO SR [ L
Avg Type: RMS TACE[12345 6 quency Avg Type: RMS
[Center Freq:315.000000 MF!,ZNO: T 0 Trigi Free Run AvglHold:>50/50 [Center Freq 4.000000000 G.;'.ﬁ: st T Trig: FreeRun AvglHold>37
Tggmioy:  Hiten: 3608 [l IFGain:low ~ #Atten: 36 dB vl anas
Auto Tune| Auto Tune|
Ref Offset 8.41 dB Mkr1 745.86 MHz Ref Offset .36 dB Mkr2 2.680 GHz
[ggeidy_ Ref 2500 dBm -38.016 dBm {ogeidiv_Ref 25,00 dBm -39.557 dBm
Center Freq o Center Freq
150 515.000000 MHz{ 150 4 GHz|
5.
StartFreq| StartFreq|
% 30.000000 MHz| s 1 GHz|
4300 8 300 8
e StopFreq e Stop Freq|
1.000000000 GHz 7.000000000 GHz|
28, -0
% ry CF Step| 0 2 CF Step
il L T A T T 4 R 97.000000 MHz M ] N 600.000000 MHz
" ety U R A ithey |Auto Man o e, v Sryvwsee] [Auto Man|
550 Freq Offset| - FreqOffset|
0 Hz| 0 Hz|
5. -B5.0
Start 30.0 MHz Stop 1.0000 GHz Start 1.000 GHz Stop 7.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHZz* Sweep 1.200 ms (1001 pts) #Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 10.00 ms (1001 pts)
vsc sTatus s sTatus

t Spectrum Analyzer - Swept SA

30 MHz — 1000 MHz
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Spurious Emssion on Antenna Port

UMTS/TM1/WCDMA Band Il

t Spectrum Analyzer - Swept SA
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Spurious Emssion on Antenna Port
UMTS/TM1/WCDMA Band V

Channel 4132 / 826.4 MHz

Agilent Spectrum Analyzer - Swept SA
-

Channel 4182 / 836.4 MHz

Agilent Spectrum Analyzer - Swept SA
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UMTS/TM1/WCDMA Band V
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4.6 Frequency Stability Test
TEST APPLICABLE

1. According to FCC Part 2 Section 2.1055 (a)(1), the frequency stability shall be measured with variation of
ambient temperature from -30°C to +50°C centigrade.

2. According to FCC Part 2 Section 2.1055 (€)(2) and RSS-GEN, for battery powered equipment, the
frequency stability shall be measured with reducing primary supply voltage to the battery operating end
point, which is specified by the manufacture.

3. Vary primary supply voltage from 85 to 115 percent of the nominal value for other than hand carried voltage
equipment and the end voltage point was 3.40V.

TEST PROCEDURE

In order to measure the carrier frequency under the condition of AFC lock, it is necessary to make
measurements with the EUT in a “call mode”. This is accomplished with the use of R&S WIDEBAND RADIO
COMMUNICATION TESTER (CMW 500).

1. Measure the carrier frequency at room temperature;

2. Subject the EUT to overnight soak at -30C;

3. With the EUT, powered via nominal voltage, connected to the CMW 500 and in a simulated call on middle
channel of WCDMA Band Il/IV/V, measure the carrier frequency. These measurements should be made
within 2 minutes of Powering up the EUT, to prevent significant self-warming;

4. Repeat the above measurements at 10°C increments from -30°C to +50°C. Allow at least 0.5 hours at each
temperature, unpowered, before making measurements;

5. Remeasure carrier frequency at room temperature with nominal voltage. Vary supply voltage from minimum
voltage to maximum voltage, in 0.1Volt increments remeasuring carrier frequency at each voltage. Pause at
nominal voltage for 0.5 hours unpowered, to allow any self-heating to stabilize, before continuing;

6. Subject the EUT to overnight soak at +507C;

7. With the EUT, powered via nominal voltage, connected to the CMW 500 and in a simulated call on the
centre channel, measure the carrier frequency. These measurements should be made within 2 minutes of
Powering up the EUT, to prevent significant self-warming;

8. Repeat the above measurements at 10°C increments from +50°C to -30°C. Allow at least 0.5 hours at each
temperature, unpowered, before making measurements;

9. At all temperature levels hold the temperature to +/- 0.5°C during the measurement procedure;

TEST CONFIGURATION
OVEN ROOM
COMMUNICATION
SIMULATOR ANTENNA
EXTERNAL POWER SOURCE

DC POWER SUPPLY EUT

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.
Page 30 of 34




SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.  FCC ID: 24ATS6-M5 Report No.: LCS200414095AEH

TEST LIMITS

For Hand carried battery powered equipment

According to the JTC standard the frequency stability of the carrier shall be accurate to within 0.1 ppm of the
received frequency from the base station. This accuracy is sufficient to meet Sec. 24.235, Frequency Stability.
The frequency stability shall be sufficient to ensure that the fundamental emission stays within the authorized
frequency block. As this transceiver is considered "Hand carried, battery powered equipment" Section
2.1055(d)(2) applies. This requires that the lower voltage for frequency stability testing be specified by the
manufacturer. This transceiver is specified to operate with an input voltage of between 3.40VDC and 4.30VDC,
with a nominal voltage of 3.80DC. Operation above or below these voltage limits is prohibited by transceiver
software in order to prevent improper operation as well as to protect components from overstress. These
voltages represent a tolerance of -10 % and +12.5 %. For the purposes of measuring frequency stability these
voltage limits are to be used.

For equipment powered by primary supply voltage

According to the JTC standard the frequency stability of the carrier shall be accurate to within 0.1 ppm of the
received frequency from the base station. This accuracy is sufficient to meet Sec. 24.235, Frequency Stability.
The frequency stability shall be sufficient to ensure that the fundamental emission stays within the authorized
frequency block. For this EUT section 2.1055(d)(1) applies. This requires varying primary supply voltage from
85 to 115 percent of the nominal value for other than hand carried battery equipment.

TEST RESULTS

UMTS/TM1/WCDMA Band Il
DC Power Tempoerature Frequency Frequency Limit Verdict
(C) error(Hz) error(ppm) (ppm)
3.15 25 -16 -0.009 2.50 PASS
3.85 25 -1 -0.001 2.50 PASS
4.43 25 -12 -0.006 2.50 PASS
3.85 -30 -10 -0.005 2.50 PASS
3.85 -20 19 0.010 2.50 PASS
3.85 -10 -17 -0.009 2.50 PASS
3.85 0 -3 -0.002 2.50 PASS
3.85 10 -20 -0.011 2.50 PASS
3.85 20 1 0.001 2.50 PASS
3.85 30 7 0.004 2.50 PASS
3.85 40 -6 -0.003 2.50 PASS
3.85 50 -10 -0.005 2.50 PASS
UMTS/TM1/WCDMA Band V
DC Power Tempoerature Frequency Frequency Limit Verdict
(C) error(Hz) error(ppm) (ppm)

3.15 25 12 0.006 2.50 PASS
3.85 25 1 0.001 2.50 PASS
443 25 -7 -0.004 2.50 PASS
3.85 -30 -10 -0.005 2.50 PASS
3.85 -20 15 0.008 2.50 PASS
3.85 -10 -7 -0.004 2.50 PASS
3.85 0 10 0.005 2.50 PASS
3.85 10 9 0.005 2.50 PASS
3.85 20 9 0.005 2.50 PASS
3.85 30 -3 -0.002 2.50 PASS
3.85 40 18 0.010 2.50 PASS
3.85 50 -4 -0.002 2.50 PASS
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4.7 Peak-to-Average Ratio (PAR)

LIMIT
The Peak-to-Average Ratio (PAR) of the transmission may not exceed 13 dB.

TEST CONFIGURATION

EUT Splitter CMW 500

| Attenuator |— Spectrum Analyzer

TEST PROCEDURE

1. Refer to instrument’s analyzer instruction manual for details on how to use the power statistics/CCDF
function;

Set resolution/measurement bandwidth = signal’s occupied bandwidth;

Set the number of counts to a value that stabilizes the measured CCDF curve;

Set the measurement interval as follows:

1). for continuous transmissions, set to 1 ms,

2). for burst transmissions, employ an external trigger that is synchronized with the EUT burst timing
sequence, or use the internal burst trigger with a trigger level that allows the burst to stabilize and set
the measurement interval to a time that is less than or equal to the burst duration.

5. Record the maximum PAPR level associated with a probability of 0.1%.

el

TEST RESULTS

Test Mode Channel Fr?&llj_'ezr;cy PAP(F;E\,/)aIue L('énE;t)S Verdict
UMTS/TM1/ 9262 1852.4 3.60 13.0 PASS
WCDMA Band 9400 1880.0 4.37 13.0 PASS

1] 9538 1907.6 4.30 13.0 PASS
UMTS/TM1/ 4132 826.4 3.98 13.0 PASS
WCDMA Band 4182 836.4 4.32 13.0 PASS

\% 4233 846.6 4.13 13.0 PASS

Remark:

1. Test results including cable loss;
2. Please refer to following plots;
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Peak-to-Average Ratio (PAR)

UMTS/TM1/ WCDMA Band |l

Agilent Spectrum Analyzer - Power Stat CCDF

SENSEINT] AIGNAUTC  [05:35;

M May (7, 2020

UMTS/TM1/ WCDMA Band V

Agilent Spectrum Analyzer - Power Stat CCDF

e:ter Freg;_gf,;%mk;uo GHz | Centar Freq: 1452400000 GHz Radio Std: Nohe Frequency
Trig: Free Run Counts:1.00 Mi1.00 Mpt
#IFGain:Low RAtten: 36 dB
Average Power 100 o, S2ussian
Center Freq|
23.79 dBm 1.852400000 GHe|
57.12 % at 0dB 10%
1% \\
100% 219dB 019 \
1.0% 3.11dB
CF Ste|
0.1% 3.60dB 5000000 MH':
001% 383ds | 00'% fput Man
0.001% 3.95dB Freqoffset
0.0001 % 4.01dB 0.001 % i 0 Hz|
Peak 13.20dB
36.99 dBm
0.0001 % a8 >0 08
Info BW 5.0000 MHz

sTaTUS

U RL | RF (500 AC SENSEINT] ALIGNAUTO  |(6:45 56 PV May 07, 2020
Center Freq 826.400000 MHz Center Freq: 326.400000 MHz Radio Std: None Frequency
= Trig: FreeRun Counts:1.00 M/1.00 Mpt
#IFGain:Low #Atten: 36 dB
Average Power 100 5, S2ussian
Center Freq
22.60 dBm 826.400000 MH|
55.03 % at 0dB 10:%
1% \\
10.0 % 2.36dB 0419
10% 3.40dB
CF Step|
0.1% 3.98 dB 5.000000 MHz
001% 428a8 | 00'% ute Yan
0.001% 4.44dB FreqOffset]
0.0001% 4.51dB 0.001 ¢ 0Hz
Peak 13.73 dB
36.33 dBm
o
0.0001 oy >0 a8
Info BW 5.0000 MHz

sTaTUs

Channel 9262 / 1852.4 MHz
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Channel 4132/ 826.4 MHz

Agilent Spectrum Analyzer - Power Stat CCDF
ol R RE__[S09 AC

SERSEIINT] ALIGN AUTO

06:46 09 P4 May 07, 2020

STATUS

i N ETE 7 T |
Center Freq 1.880000000 GHz | Center Freq: 1.830000000 GHz Radio Std: None Frequency Center Freq 836.400000 MHz Center Freq: 336.400000 MHz Redio Std: None Frequency
Trig: Free Run Counts:1.00 MI1.00 Mpt == Trig:Free Run Counts:1.00 M/1.00 Mpt
#IFGain:Low KAtten: 36 dB #IFGain:Low #Atten: 36 dB
Average Power 1009 S2ussian Average Power 100 o, S2USSIaN
CenterFreq| CenterFreq
2299 dBm 1.880000000 GHz| 2242 dBm 836.400000 MHz|
55.63 % at 0dB 10% 55.53 % at 0dB 10%
1% \ 1%
100 % 2.75dB 049 10.0 % 270 dB 0419
1.0% 3.81dB \ 1.0% 3.75dB
CF St CF st
0.1% 4.37dB \ 5000000 MTE 01% 4.32 0B 5.000000 M?-E
001% 463d | 001% pue Men 001% 450a8 | 001% ute Hat
0.001% 4.78dB FreqOffset 0.001% 4.71dB FreqOffset
0.0001 % 4.85dB 0.001 ¢ ] 0 Hz| 0.0001% 4.77 dB 0.001 ¢ 0Hz
Peak 16.29 dB Peak 16.46 dB
39.28 dBm 37.88 dBm
0.0001 %= — 00001 %'5== —
Info BW 5.0000 MHz Info BW 5.0000 MHz
Channel 9400/ 1880.0 MHz Channel 4182/ 836.4 MHz
Agilent Spectrum Analyzer - Power Stat CCDF Agilent Spectrum Analyzer - Power Stat CCDF
o R RE 509  AC SENSEINT] ALIGN AUTC 05:35:33 PM May (7, 2020 o RL R 502 AC SERSEMNT| | ALIGNAUTO |05:46 22 PV May07, 2020
[Center Freq 1.907600000 GHz ] Center Freq: 1907600000 GHz Radio Std: None auency Center Freq 846.600000 MHz Center Freq: 546.500000 MHz RadioStdNone | Freduency
= Trig:Free Run Counts:1.00 M1.00 Mpt = Trig:Free Run Counts:1.00 M/1.00 Mpt
#IFGain:Low #Atten: 36 dB #IFGain:Low #Atten: 36 dB
Average Power 1000, S2ussian Average Power 100 o, SRUSSIaN
CenterFreq| CenterFreq
2253 dBm 1.907600000 GHz| 2290 dBm 846.600000 MHz|
56.81 % at 0dB 109 56.07 % at 0dB 10
1% 1% \
100%  267dB 049 100%  2.60dB 855
1.0% 3.76 dB \ 1.0% 3.61dB
CF Stej CF Stej
0.1% 4.30dB ‘ 5000000 e 0.1% 4.13dB 5000000 e
001% 456a8 | 00'% [ute Men 001% 436a8 | 00'% ute Ven
0.001% 4.69dB FreqOfiset 0.001% 4.52dB FreqOfiset
0.0001 % 4.74dB | 0.001% 0k 0.0001% 4.58dB | 0.001 %) 0Hz]
Peak 15.80 dB Peak 18.34 dB
38.33 dBm 38.24 dBm
0.0001 % a8 20 dB 0.0001 %555 20dB
Info BW 5.0000 MHz Info BW 5.0000 MHz

sTaTUS

Channel 9538/ 1907.6 MHz

Channel 4233/ 846.6 MHz
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5 Test Setup Photos of the EUT

Please refer to separated files for Test Setup Photos of the EUT.

6 External Photos of the EUT

Please refer to separated files for External Photos of the EUT.

7 Internal Photos of the EUT

Please refer to separated files for Internal Photos of the EUT.
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