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Spectrum Analyzer 1 Spectrum Analyzer 1 +
Swept SA Sviept SA
KEYSIGHT [nput RF IplZ2500  #Aten:16dB  PNO: Fast Sy Type: Power (RMS[1] ; - 4 KEYSIGHT Input R InputZ 500 AAflen: 1808 | PNO: Fast hug Type: Power (RM
RL e Coupling: DC Comections:On  Preamp: OF (Gate: Off AvglHold: 313 | — RL s Coupling. DC Corrections: On Preamp: Off Gete: OF :Avg\Hn\d 33
Aign: Auto Freg Ref:Int (3) IF Gain Low  Trig: Free Run Aign: Auto FreqRef: Int(S) IFGain:Low g Free Run
Sig Track: Off I Sig Track: Off

1 Spectrum Mkr1 2.109 8 GHz]
Ref Level 20.00 dBm i ScaleiDiv 10 dB Ref Level 20,00 dBm -28.58 dBm|

v

| oL,

ISR EAUCEL

Start 1.000 GHz ideo BIV 3.0 MHz Stop 10.000 GHz| Start 1.000 GHz

Wideo BW 3.0 NHz Stop 10.000 GHz,
#Res BW 1.0 MHz Sweep ~17.1 ms (10000 pts); [#Res BW 1.0 MHz

Sweep ~17.1 ms (10000 pts);

Spectrum Analyzer 1 + Specirum Analyzer 1 0+
|Swept SA |Sviept SA
KEYSIGHT Input RF IpuZ 500 #Aten:36dB  PNO Fasl 23 4 KEYSIGHT Input RF InputZ 500 [fAten:33dB  |PNO:Fast g Type: Power (R
AL . CoWIgDC  CorectorsiOn  PranpiOF  Gele OF AvglHold: 5050 ' Couping DC Coreclions On  Preamp OF Gale: OF Avglold 5050
Align: Auto Frag Ref. Int (S) IF Gain Low Wrg Free Run Align: Auto FreqRef Int(S) IF Gain: Low Trig: Free Run
Sig Track OF Sig Track OF

Ref Level 25.00 dBm

Ref Level 25.00 dBm

Y

| L1130 dBim

vl . «ﬂ%,m%wf Ay 'WJ'NWA“% i ; AT A

Start 0,030 GHz i i WideoBNIOMHZ Stop 1.0000 GHz

WideoBWIOMHz Stop 1.0000 GHz
#Res BW 1.0 MHz Sweep ~1.26 ms (1000 pts)|

Sweep ~1.26 ms (1000 pts)

Spectrum Analyzer 1 + Spectrum Analyzer 1 +

|Swept SA. |Sviept SA.

KEYSIGHT [nput RF IplZ2500  #Aten:16dB  PNO: Fast #Avg Type: Power (RI 4 KEYSIGHT lnput RF InputZ 500 AAflen: 1808 PNO:Fast hug Type: Power (RM:

RL e Coupling: DC Comections:On  Preamp: OF (Gate: Off AvglHold: 313 | — RL o Coupling. DC Corrections: On  Preamp: Cff Gete: OF :Avg\Hn\d 33 ” "
Algn: Auto Froq Ref Int (5) IFGain Low  Tiig: FreeRun Algn: Auto Freq Ref Int(S) IFGain:Low  Tig Frae Run

0] Sig Track Off PPPPPP Ik Sig Track. OF PPPPPP

1 Spectrum Mkri 2.144 9 GHz 1 Spectrum

Scale/Div 10 dB Ref Level 20,00 dBm -36.45 dBm|

Mkr1 2.120 6 GHz]
Scale/Div 10 B Ref Level 20,00 dBm -33.14 dBm|

¥

[ oW

Start 1.000 GHz #ideo BV 3.0 MHz Stop 10.000 GHz| Start 1.000 GHz

Wideo BW 3.0 NHz Stop 10.000 GHz,
#Res BW 1.0 MHz Sweep ~17.1 ms (10000 pts); [#Res BW 1.0 MHz

Sweep ~17.1 ms (10000 pts);
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LTE BAND 13
Channel Bandwidth: 5 MHz

UNIA21122127ER-63

LCH_QPSK_6RB#0 LCH_16QAM_6RB#0

cp«mm Analyzer - Swept SA Agilent Spectrum Amrym <w.pz A

| SENSE:PULEE] [ ALIGVAUTO  |04:26:22 AM

#Avg Type: RMS TRACE Frequency
Avg|Hold: 50/50 TvpE
ot

Auto Tune|
Mkr2 935,33 MHz

Ref Offset 6.61 dB

Ref 32.00 dBm -47.615 dBm

| SENSE:PULEE]

Ref Offset 6.61 dB
Ref 32.00 dBm

CenterFreq
615.000000 MHz

StartFreq
30.000000 MHz

StopFreq
1.000000000 GHz

CF Step
97.000000 MHz|
Man

Freq Offset
0 Hz|

Start 30.0 MHz - - - " Stop 1.0000 GHz
#Res BW 100 kHz #VBW 300 kHz* Sweep 120.0 ms (30001 pts)

#Res BW 100 kHz

sTATUS

#Avg Type: RMS TRACE Frequency
AvglHold: 50i50 TP

ALIGNAUTO | 042658 AM Ma

Mkr2 896.02 MHz Auto Tune
-48.457 dBm

Center Freq
615.000000 MHz

StartFreq
30.000000 MHz

StopFreq|
1000000000 GHz

CF Step
97.000000 MHz
Man

Freq Offset|
0Hz

“Stop 1.0000 GHz
Sweep 120.0 ms (30001 pts)

sTATUS

| SENGE:PULSE] [ ALIGNAUTO  [0diZ6ide AM Mar 4, 20

22
#Avg Type: RMS TRACE ] Frequency
G Tast o Trig: Fres Run AvglHold: 33 TvPE
IFGain:Low #Atten: 36 dB

Auto Tune|
Ref Offset6.93 dB Mkr1 22.525 0 GHz
Ref 32.00 dBm -31.550 dBm

Ref Offset 6.93 dB
Ref 32.00 dBm

CenterFreq|
13.500000000 GHz

StartFreq
1.000000000 GHz|

Stop Freq|
U 26.000000000 GHz|

CF Step
25500000000 GHz
Auto Man

Freq Offset

Start 1.00 GHz ‘ ! Stop 26.00 GHZ‘
#Res BW 1.0 MHz AVBW 3.0 MHzZ* #Sweep 5,000 5 (30001 pts)

Start 1.00 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz*

STATUS

#Avg Type: RMS TRACE Frequency
AvglHold: 33 Ty

ALIGNAUTO[04i27:21 AM Var 4, 2022

Mkr1 26.527 § GHz Auto Tune

CenterFreq|
13.500000000 GHz|

StartFreq
1.000000000 GHz|

StopFreq|
J 26.000000000 GHz

CF Step
25500000000 GHz
Auto Man

Freq Offset
0Hz,

Stop 26.00 GHz
#Sweep 5.000 s (30001 pts)

sTATUS

HCH_QPSK_6RB#0 HCH_16QAM

6RB#0

A:tlem Spectrum Amlyzer Swwl SA

[ AUGHAUTO  |04:27:37 AMM:

2 #Avg Type: RMS TRACE Frequency | SENSEPLLEE] 1
PNO: Fast = 3 Avg|Hold: 50/50 WPEm
IFGain:Low 48 DET)
Auto Tune|
Ref Offset 6,61 B Mkr2 397,39 MHz
Ref 32.00 dBm -47.358 dBm

: Fast —b—
IFGain:Low __ HAtten: 36 dB

Ref Offset6.61 dB
Ref 32.00 dBm

Center Freq
515000000 MHz

StartFreq|
30000000 MHz|

Stop Freq
1.000000000 GHz,

CF Step
97,000000 MHz
Men

Freq Offset
0 Hz|

Start 30.0 MHz } ] B } " Stop 1.0000 GHz
#Res BW 100 kHz #VBW 300 kHz* Sweep 120.0 ms (30001 pts)

STATUS

#VBW 300 kHz*

#Avg Type: RMS = TRac Frequency
Trig: Fres Run AvglHold: 5050

ALIGN AUTO

Auto Tune

Center Freq
615000000 MHz|

StartFreq|
30,000000 MHz

Stop Freq
1.000000000 GHz|

CF Step
97000000 MHz
Man

Freq Offset
0Hz

Stop 1.0000 GHz
Sweep 120.0 ms (30001 pts)|
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Report No.: UNIA21122127ER-63

HCH_16QAM_6RB#0

Agilont Spectrum Analyzer - Swept SA
e

I 505 iC | SENSE PULEE] [ ALIGNAUTO
Center Freq 13.500000000 GHz #Avg Type: RMS
N0 Fast e+ Trig:Free Run AvglHold: 3
IFGain:Low #Atten: 36 dB

Ref Offset 6.93 dB
Ref 32.00 dBm

Start 1.00 GHz " Stop 26.00 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 5.000 s (30001 pts)

STATUS

Frequency

Auto Tune|

Center Freq
13.600000000 GHz,

StartFreq
1.000000000 GHz

Stop Freq|
26.000000000 GHz|

CF Step
2,500000000 GHz|
Auto Man

Freq Offset
0 Hz|

Agilont Spoctrum Analyzor - Swopt SA

et e Trig: Free Run AvglHold: 37 ™
IFGain:Lov #Atten: 36 dB

Ref Offset 693 dB

sTATUS

] 502 4G | | ZERsEPULEE] | BLIGNAUTO  0di20id9 AV Marl4, 2022 B
Center Freq 13.500000000 GHz #Avg Type: RMS mttm requency
PHO: F:

Mkr1 26.540 0 GHz Auto Tune
Ref 3200dBm 245 OB

Start 1.00 GH; ! Stop 26.00 GHZA
#Res BW 1.0 MHz VB 3.0 MHz" #Sweep 5.000 5 (30001 pts)

Center Freq
13.500000000 GHz

StartFreq|
1.000000000 GHz

Stop Freq
26.000000000 GHz

CF Step
2,500000000 GHz|
Auto Man

Freq Offset,
DHz

Channel Bandwidth: 10 MHz

MCH_QPSK_6RB#0

MCH_16QAM_6RB#0

MHz
PNO: Fast
[FGain:Low

Ref Offset 6.61 dB
Ref 32.00 dBm

Stal‘; 30.0 MHz ‘ Stop 1.0000 GHz
#Res BW 100 kHz #VBW 300 kHz* Sweep 120.0 ms (30001 pts)|

sTATUS

Frequency

Auto Tune|

Center Freq|
615.000000 MHz|

StartFreq
30.000000 MHz

Stop Freq|
1.000000000 GHz

CF Step
97.000000 MHz|
Man

FreqOffset,
0 Hz|

| ALIGNAUTD — [04:51:30 AM Mar 14, 2022
#Avg Type: RMS TRACE

Avg|Hold: 50/50

: Fast —+—
IFGain:Low ___ #Atten: 36 dB

Ref Offset 6,61 dB
Ref 32 Bm

Stop 1.0000 GHz,
Sweep 120.0 ms (30001 pts)|

sTATUS

Frequency

Auto Tune|

Center Freq
515.000000 MHz

1 StartFreq
| 30.000000 MHz|

|
|
|

Stop Freq
1000000000 GHz

CF Step
97.000000 MHz
Man

2

FreqOffset
OHz

Agilent Spoctrum Analyzer - Swept SA
RL | 00 AC | SENSEPULEE] ALIGN AJTO

i
Center Freq 13.500000000 GHz - #Avg Type: RMS
st~ Trig:Frae Run AvglHold: 313
#Atten: 36 dB

Mkr1 26.629 2 GHz
Ref Offset 6.93 dB
Ref 32.00 dBm -31.450 dBm

Start 1,00 GHz " Stop 26.00 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 5.000 s (30001 pts)

STATUS

2500000000 GHz
Auto

Frequency

Auto Tune|

Center Freq
13.500000000 GHz,

StartFreq
1.000000000 GHz

Stop Freq|
26.000000000 GHz|

CF Step

Man

Freq Offset,
0Hz

| SENSE:PULSE] | ALIGN ALTO
#Avg Type: RMS
PNO: Fast —— AvglHold: 31
IFGain:Low

Ref Offset 6.93 dB
Ref 32.00 dBm

" Stop 26,00 GHz
H#VBW 3.0 MHz* #Sweep 5.000 § (30001 pts)

Frequency

Auto Tune

Center Freq|
13500000000 GHz

StartFreq
1.000000000 GHz

Stop Freq

|
1300 dBi
I 26.000000000 GHz|

CF Step
2,600000000 GHz|
Man

Freq Offset
0Hz,

|
|
i

Note: All modes have been tested and only the worst mode test data recorded in the test report.
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Page 118 of 140 Report No.: UNIA21122127ER-63

8 FIELD STRENGTH OF SPURIOUS RADIATION MEASUREMENT

Test Requirement:

Part 22.917(a), Part 24.238 (a), Part 27.53(g), Part 27.53(m),
Part 27.53(h)

Limit: §22.917(a), §24.238(a), §27.53 (g), (h), §90.691
'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.
§27.53 (Band 13)
(c) 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.
(f) Emissions in the band 1559-1610 MHz shall be limited to =70 dBW/MHz
equivalent isotropically radiated power (EIRP) for wideband signals. (-70
dBW/MHz = -40dBm/MHz).
§27.53 (m) (Band 7)
At least 55 + 10 log (P) dB on all frequencies more than X megahertz from the
channel edge, where X is the greater of 6 megahertz or the actual emission
bandwidth as defined in paragraph (m)(6) of this section.

Test setup: Below1GHz

YA WY AV A VAV A VAV WA VAVAVAAVA

i Camera

Antenna

m Antenna Tower

e S

{] e |

Ground Reference Plane Signal

Generator 1
Monitor Power
| O O fagres] Amplifier

Above1GHz

Harn Antanna Antenna Tower
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Page 119 of 140 Report No.: UNIA21122127ER-63

Test Procedure:

1. The EUT was placed on the top of a rotating table 0.8m(below
1GHz)/1.5m(above 1GHz) above the ground at a 3 meter camber. The
radiated emission at the fundamental frequency was measured at 3 m with

a test antenna and EMI spectrum analyzer.

2. During the tests, the antenna height and the EUT azimuth were varied in
order to identify the maximum level of emissions from the EUT. This
maximization process was repeated with the EUT positioned in each of its
three orthogonal orientations.

3. The frequency range up to tenth harmonic was investigated for each of
three fundamental frequency (low, middle and high channels). Once
spurious emission was identified, the power of the emission was

determined using the substitution method.

Test Procedure:

4. The spurious emissions attenuation was calculated as the difference
between radiated power at the fundamental frequency and the spurious
emissions frequency.

ERP / EIRP = S.G. output (dBm) + Antenna Gain(dB/dBi) — Cable Loss
(dB)

Test Instruments:

Refer to section 2.5 for details

Test mode:

Refer to section 2.3 for details

Test results:

Passed
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8.1 Test Result

LTE Band 2 part: Low channel

Page 120 of 140

Report No.: UNIA21122127ER-63

Frequency Polarity Emission Level Limit Margin
(MHz) (HIV) dBm) (dBm) (dB)
5580 Vv -40.12 -13 -27.12
3720 Vv -39.25 -13 -26.25
695.5 Vv -47.55 -13 -34.55
412.1 Vv -49.12 -13 -36.12
5580 H -38.67 -13 -25.67
3720 H -41.30 -13 -28.30
678.3 H -47.65 -13 -34.65
452.1 H -48.08 -13 -35.08

Middle channel

Frequency Polarity Emission Level Limit Margin
(MHz) (H/IV) dBm) (dBm) (dB)
5640 V -40.13 -13 -27.13
3760 V -38.79 -13 -25.79
885.1 Vv -47.73 -13 -34.73
618.7 V -48.42 -13 -35.42
5640 H -47.58 -13 -34.58
3760 H -41.85 -13 -28.85
851.3 H -44.79 -13 -31.79
732.5 H -47.03 -13 -34.03

High channel

Frequency Polarity Emission Level Limit Margin
(MHz) (HIV) (dBm) (dBm) (dB)
5700 Vv -40.05 -13 -27.05
3800 Vv -41.00 -13 -28.00
664.5 Vv -46.93 -13 -33.93
525.8 Vv -45.80 -13 -32.80
5700 H -38.38 -13 -25.38
3800 H -38.98 -13 -25.98
669.8 H -47.86 -13 -34.86
574.4 H -46.76 -13 -33.76
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LTE Band 4 part: Low channel

Page 121 of 140

Report No.: UNIA21122127ER-63

Frequency Polarity Emission Level Limit Margin
(MHz) (H/V) (dBm) (dBm) (dB)
5160 \Y -38.14 -13 -25.14
3440 \Y -38.45 -13 -25.45
745.5 \Y4 -44.40 -13 -31.40
528.1 \Y -47.05 -13 -34.05
5160 H -38.43 -13 -25.43
3440 H -40.16 -13 -27.16
520.5 H -46.40 -13 -33.40
395.8 H -42.98 -13 -29.98

Middle channel

Frequency Polarity Emission Level Limit Margin
(MHz) (H/V) dBm) (dBm) (dB)
5197.5 \Y4 -38.04 -13 -25.04
3465 \Y -37.78 -13 -24.78
669.4 \Y -45.94 -13 -32.94
512.5 \Y -47.90 -13 -34.90
5197.5 H -37.98 -13 -24.98
3465 H -39.38 -13 -26.38
569.4 H -46.62 -13 -33.62
469.3 H -45.04 -13 -32.04

High channel

Frequency Polarity Emission Level Limit Margin
(MHz) (HIV) dBm) (dBm) (dB)
5235 \Y -37.62 -13 -24.62
3490 \Y -39.07 -13 -26.07
711.1 \Y -47.89 -13 -34.89
528.7 \Y -47.21 -13 -34.21
5235 H -37.82 -13 -24.82
3490 H -38.06 -13 -25.06
612.5 H -45.52 -13 -32.52
553.9 H -44.73 -13 -31.73

A I RTHENRATRAS

Shenzhen United Testing Technology Co.,Ltd.
United Testing Technology(Hong Kong) Limited

2F, Annex Bldg, Jiahuangyuan Tech Park, #365 Baotian 1 Rd, Tiegang Community, Xixiang Str, Bao'an District, Shenzhen, China
NG EERAS fHEkmit KEA 5365 SREIFRHEEME2EE 8B4 : 518102 Tel : +86-755-86180996 Fax : +86-755-86180156

http://www.uni—lab.hk



LN

LTE Band 5 part:

Page 122 of 140

Low channel

Report No.: UNIA21122127ER-63

Frequency Polarity Emission Level Limit Margin
(MHz) (H/V) dBm) (dBm) (dB)
2487 Vv -40.00 -13 -27.00
1658 Vv -41.05 -13 -28.05
512.2 V -46.50 -13 -33.50
365.5 Vv -46.50 -13 -33.50
2487 H -39.29 -13 -26.29
1658 H -40.14 -13 -27.14
521.1 H -44.40 -13 -31.40
336.5 H -43.42 -13 -30.42

Middle channel
Frequency Polarity Emission Level Limit Margin
(MHz) (H/IV) (dBm) (dBm) (dB)
2509.5 \Y -41.55 -13 -28.55
1673 \Y -41.96 -13 -28.96
725.8 Vv -46.16 -13 -33.16
616.6 Vv -46.70 -13 -33.70
2509.5 H -40.18 -13 -27.18
1673 H -41.98 -13 -28.98
705.5 H -45.58 -13 -32.58
558.9 H -44.22 -13 -31.22
High channel

Frequency Polarity Emission Level Limit Margin
(MHz) (H/V) dBm) (dBm) (dB)
2532 Vv -39.09 -13 -26.09
1688 Vv -39.02 -13 -26.02
648.3 Vv -46.05 -13 -33.05
482.7 Vv -46.17 -13 -33.17
2532 H -39.69 -13 -26.69
1688 H -40.71 -13 -27.71
785.6 H -45.82 -13 -32.82
615.7 H -47.17 -13 -34.17
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LTE Band 7 part:

Page 123 of 140

Low channel

Report No.: UNIA21122127ER-63

Frequency Polarity Emission Level Limit Margin
(MHz) (H/V) dBm) (dBm) (dB)
7507.5 V -40.09 -13 -27.09
5005 Vv -39.83 -13 -26.83
925.7 Vv -47.96 -13 -34.96
678.9 \Y -49.60 -13 -36.60
7507.5 H -38.19 -13 -25.19
5005 H -39.66 -13 -26.66
873.6 H -47.82 -13 -34.82
662.7 H -47.22 -13 -34.22

Middle channel

Frequency Polarity Emission Level Limit Margin
(MHz) (H/V) dBm) (dBc) (dB)
7605 \Y -41.78 -13 -28.78
5070 \Y -40.07 -13 -27.07
833.7 Vv -48.98 -13 -35.98
521.2 Vv -48.62 -13 -35.62
7605 H -38.07 -13 -25.07
5070 H -39.60 -13 -26.60
819.6 H -46.82 -13 -33.82
520.5 H -46.36 -13 -33.36

High channel

Frequency Polarity Emission Level Limit Margin
(MHz) (HIV) dBm) (dBm) (dB)
7702.5 \Y -40.12 -13 -27.12
5135 V -41.25 -13 -28.25
752.6 Vv -49.20 -13 -36.20
511.4 Vv -48.90 -13 -35.90
7702.5 H -38.91 -13 -25.91
5135 H -40.95 -13 -27.95
701.1 H -45.81 -13 -32.81
507.1 H -45.86 -13 -32.86
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LTE Band 12 part:

Page 124 of 140

Low channel

Report No.: UNIA21122127ER-63

Frequency Polarity Emission Level Limit Margin
(MHz) (H/V) dBm) (dBm) (dB)
512.4 V -35.55 -13 -22.55
816.4 Vv -36.68 -13 -23.68
1408 Vv -27.15 -13 -14.15
2112 \Y -36.67 -13 -23.67
2122 H -35.17 -13 -22.17
2830 H -36.34 -13 -23.34
415.3 H -26.85 -13 -13.85
622.5 H -36.23 -13 -23.23

Middle channel

Frequency Polarity Emission Level Limit Margin
(MHz) (H/V) dBm) (dBc) (dB)
2133 \Y -34.75 -13 -21.75
2844 \Y -35.77 -13 -22.77
1422 Vv -26.29 -13 -13.29
2133 Vv -35.88 -13 -22.88

2104.5 H -37.11 -13 -24.11
2806 H -38.33 -13 -25.33
1403 H -28.68 -13 -15.68

2104.5 H -38.24 -13 -25.24

High channel

Frequency Polarity Emission Level Limit Margin
(MHz) (HIV) dBm) (dBm) (dB)
2122.5 \Y -36.58 -13 -23.58
2830 V -37.78 -13 -24.78
1415 Vv -28.22 -13 -15.22
2122.5 Vv -37.53 -13 -24.53
2140.5 H -35.91 -13 -22.91
2854 H -36.88 -13 -23.88
1427 H -27.31 -13 -14.31
2140.5 H -37.67 -13 -24.67
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LTE Band 13 part:

Page 125 of 140

Low channel

Report No.: UNIA21122127ER-63

Frequency Polarity Emission Level Limit Margin
(MHz) (H/V) dBm) (dBm) (dB)
2338.5 V -37.61 -13 -24.61

3118 Vv -40.31 -13 -27.31

559 Vv -34.94 -13 -21.94
638.5 \Y -41.71 -13 -28.71
2346 H -37.18 -13 -24.18
3128 H -40.07 -13 -27.07
564.8 H -34.71 -13 -21.71
546.4 H -41.33 -13 -28.33

Middle channel

Frequency Polarity Emission Level Limit Margin
(MHz) (H/V) dBm) (dBc) (dB)
2353.5 \Y -36.64 -13 -23.64
3138 \Y -39.76 -13 -26.76
569.5 Vv -34.49 -13 -21.49
453.3 Vv -40.61 -13 -27.61

564 H -30.25 -13 -17.25
2346 H -36.37 -13 -23.37
3128 H -39.48 -13 -26.48
464.7 H -34.25 -13 -21.25

High channel

Frequency Polarity Emission Level Limit Margin
(MHz) (HIV) dBm) (dBm) (dB)
2112 \Y -35.51 -13 -22.51
2816 V -36.68 -13 -23.68
508.7 Vv -27.15 -13 -14.15
2112 Vv -36.67 -13 -23.67
2830 H -35.17 -13 -22.17
515.8 H -36.34 -13 -23.34
622.9 H -26.85 -13 -13.85
2830 H -36.22 -13 -23.22
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Page 126 of 140 Report No.: UNIA21122127ER-63

QUENCY STABILITY V.S. TEMPERATURE MEASUREMENT

Test Requirement:

Part 22.355, Part 24.235, Part 27.54, Part 2.1055(a)(1)(b)

Limit:

Cellular Band: +2.5ppm PCS Band: Within the authorized frequency block

Test setup:

Temperature & Humidity Chamber

‘TD

Power Source

Test procedure:

1. The equipment under test was connected to an external DC power

supply and input rated voltage.

2.  RF output was connected to a frequency counter or spectrum analyzer

via feed through attenuators.

3. The EUT was placed inside the temperature chamber.

4. Set the spectrum analyzer RBW low enough to obtain the desired
frequency resolution and measure EUT 25°C operating frequency as
reference frequency.

5. Turn EUT off and set the chamber temperature to —30°C. After the
temperature stabilized for approximately 30 minutes recorded the
frequency.

6. Repeat step measure with 10°C increased per stage until the highest

temperature of +50°Creached

Test Instruments:

Refer to section 2.5 for details

Test mode:

Refer to section 2.3 for details

Test results:

Passed
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9.1 Test Result
LTE Band 2 part:

Page 127 of 140

Report No.: UNIA21122127ER-63

Reference Frequency: LTE Band 2 (10MHz) Middle channel=18900 Frequency=1880.0MHz
Temperature
Power supplied Temperature Frequency error
(Vdc) (C) Hz opm Limit (ppm) Result
QPSK
-30 -6.97 -0.003766
-20 -7.67 -0.004144
-10 -7.37 -0.003982
0 -7.91 -0.004207
3.7 10 6.98 0003713 | Within authorized Pass
20 -6.58 -0.003500 band for Band 2
30 -6.47 -0.003389
40 -4.23 -0.002215
50 -4.72 -0.002472
16QAM
-30 -7.90 -0.00427
-20 -5.44 -0.00294
-10 -7.10 -0.00378
0 -7.81 -0.00415
3.7 10 194 000422 | \within authorized Pass
20 -4.92 -0.00258
band for Band 2
30 4.42 0.00231
40 -4.92 -0.00258
50 -7.52 -0.00406
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Page 128 of 140

Report No.: UNIA21122127ER-63

Voltage
Temperature Power supplied Frequency error
(C) (Vdc) Hz ppm Limit (ppm) Result
QPSK
3.33 -8.67 -0.00468 Within authorized
25 3.70 -1.77 -0.00413 band for Balad Pass
4.07 -8.2 -0.00436
16QAM
3.33 4.51 0.002363
25 3.70 4.98 0.002609 Within authorized Pass
4.07 411 0.002154 band for Band 2
Note: Only the worst case shown in the report.
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LTE Band 4 part:

Page 129 of 140

Report No.: UNIA21122127ER-63

Reference Frequency: LTE Band 4(10MHz) Middle channel=20175 Frequency=1732.5MHz

Temperature
Power supplied | Temperature Frequency error
(Vdc) (C) Hz opm Limit (ppm) Result
QPSK

-30 4.33 0.00250
-20 4.29 0.00248
-10 -5.42 -0.00310

0 5.34 0.00305

3.7 10 515 0.00294 Within authorized Pass
20 3.91 0.00228
band for Band 4

30 3.96 0.00231
40 3.83 0.00223

50 -9.37 -0.00541
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16QAM
-30 -8.25 -0.00476
-20 4.36 0.00252
-10 -7.85 -0.00453
0 4.69 0.00268
3.7 10 089 0. Within authorized Pass
20 5.24 0.00299
30 6.69 -0.00390 band for Band 4
40 -6.15 -0.00359
50 -6.38 -0.00372
Voltage
Temperature Power supplied Frequency error
(C) (Vdc) Hz opm Limit (ppm) Result
QPSK
3.33 -4.35 -0.00253
25 3.70 3.88 0.00226 Within authorized Pass
o 5.97 -0.00348 band for Band 4
16QAM
3.33 4.41 0.00252
25 3.70 4.98 0.00285 Within authorized Pass
4.07 472 0.00270 band for Band 4
Note: Only the worst case shown in the report.
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LTE Band 5 part:

Page 131 of 140

Report No.: UNIA21122127ER-63

Reference Frequency: LTE Band 5(10MHz) Middle channel=20525 Frequency=836.5MHz

Temperature
Power supplied Temperature Frequency error
(Vdc) (C) Hz ppm Limit (ppm) Result
QPSK
-30 -2.89 -0.00349
-20 3.26 0.00393
-10 -4.05 -0.00489
0 2.69 0.00322
3.7 10 278 -0.00332 Within authorized Pass
20 -2.71 -0.00323
band for Band 5
30 -4.76 -0.00564
40 -4.62 -0.00547
50 -4.45 -0.00527
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Report No.: UNIA21122127ER-63

16QAM
-30 -2.99 -0.00361
-20 -3.22 -0.00388
-10 -3.11 -0.00371
0 -3.96 -0.00473
3.7 19 336 “Apva02 Within authorized Pass
20 -5.49 -0.00651
30 3 10.00683 band for Band 5
40 -2.78 -0.00332
50 3.26 0.00393
Voltage
Temperature Power supplied Frequency error
(C) (Vdc) Hyz opm Limit (ppm) Result
QPSK
3.33 -4.35 -0.00526
25 3.70 -4.45 -0.00538 Within authorized Pass
207 495 -0.00599 band for Band 5
16QAM
3.33 -2.79 -0.00334
25 3.70 2.88 0.00344 Within authorized Pass
4.07 -2.93 -0.00350 band for Band 5
Note: Only the worst case shown in the report.
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LTE Band 7 part:

Page 133 of 140

Report No.: UNIA21122127ER-63

Reference Frequency: LTE Band 7(10MHz) Middle channel=21100 Frequency=2535MHz

Temperature
Power supplied | Temperature Frequency error
(Vdc) (C) Hz opm Limit (ppm) Result
QPSK

-30 -35.59 -0.01421
-20 -36.88 -0.01472
-10 28.91 0.01154

0 -35.72 -0.01409

3.7 0 32.26 0.01273 Within authorized Pass
20 -30.54 -0.01205
band for Band 7

30 32.80 0.01279

40 -37.77 -0.01473

50 -36.88 -0.01438
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Page 134 of 140

Report No.: UNIA21122127ER-63

16QAM
-30 -31.10 -0.01242
-20 17.87 0.00713
-10 -43.22 -0.01705
0 -26.79 -0.01057
3.7 1 4209 0.0 Within authorized Pass
20 -31.44 -0.01226
30 -36.59 -0.01427 band for Band 7
40 -34.50 -0.01345
50 -35.41 -0.01412
Voltage
Temperature Power supplied Frequency error
(C) (Vdc) Hz opm Limit (ppm) Result
QPSK
3.33 -29.41 -0.01160
25 3.70 -30.81 -0.01215 Within authorized Pass
o 30.86 0.01217 band for Band 7
16QAM
3.33 -29.44 -0.01149
25 3.70 -36.85 -0.01470 Within authorized Pass
4.07 -37.32 -0.01488 band for Band 7
Note: Only the worst case shown in the report.
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LTE Band 12 part:

Page 135 of 140

Report No.: UNIA21122127ER-63

Reference Frequency: LTE Band 12(10MHz) Middle channel=23095 Frequency=707.5MHz
Temperature
Power supplied | Temperature Frequency error
(Vdc) (C) Hz opm Limit (ppm) Result
QPSK
-30 -4.36 -0.00619
-20 -3.52 -0.00500
-10 -4.66 -0.00662
0 -2.79 -0.00394
3.7 10 -3.08 -0.00435 Within authorized Pass
20 -3.3 -0.00466
band for Band 12
30 5.72 0.00805
40 -3.45 -0.00485
50 5.21 0.00733
16QAM
-30 4.66 0.00662
-20 3.22 0.00457
-10 -2.4 -0.00339
0 -1.77 -0.00250
3.7 10 262 000370 | within authorized Pass
20 -3.98 -0.00560
band for Band 12
30 5.92 0.00833
40 -3.09 -0.00437
50 -2.50 -0.00353
B RS AR GRS
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Report No.: UNIA21122127ER-63

Voltage
Temperature Power supplied Frequency error
(C) (Vdc) Hz opm Limit (ppm) Result
QPSK
3.33 -2.78 -0.00393
25 3.70 -3.81 -0.00534 Within authorized Pass
407 5.92 -0.00830 | band for Band 12
16QAM
3.33 -2.99 -0.00426
25 3.70 -3.03 -0.00432 Within authorized Pass
4.07 3.68 0.00520 band for Band 12
Note: Only the worst case shown in the report.
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LTE Band 13 part:

Page 137 of 140

Report No.: UNIA21122127ER-63

Reference Frequency: LTE Band 13(10MHz) Middle channel=23230 Frequency=782MHz
Temperature
Power supplied | Temperature Frequency error
(Vdc) (C) Hz opm Limit (ppm) Result
QPSK

-30 -6.32 -0.00811
-20 -3.62 -0.00464
-10 -5.08 -0.00652
0 -3.95 -0.00505

3.7 L .16 “0.00660 | within authorized Pass
20 4.42 0.00565

band for Band 13
30 3.39 0.00432
40 -2.83 -0.00361
50 3.18 0.00405
16QAM

-30 -4.95 -0.00635
-20 -6.19 -0.00794
-10 4.84 0.00619
0 4.69 0.00600

3.7 10 6-29 0.00804 | within authorized Pass
20 3.12 0.00398

band for Band 13

30 -3.63 -0.00463
40 2.81 0.00357
50 -4.68 -0.00599
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Page 138 of 140

Report No.: UNIA21122127ER-63

Voltage
Temperature Power supplied Frequency error
(C) (Vdc) Hz opm Limit (ppm) Result
QPSK
3.33 5.49 0.00702
25 3.70 4.86 0.00622 Within authorized Pass
407 6.95 0.00889 band for Band 13
16QAM
3.33 4.68 0.00600
25 3.70 -3.61 -0.00464 Within authorized Pass
4.07 6.27 0.00804 band for Band 13
Note: Only the worst case shown in the report.
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Page 139 of 140 Report No.: UNIA21122127ER-63

10 FREQUENCY STABILITY V.S. VOLTAGE MEASUREMENT

Test Requirement:

Part 22.355, Part 24.235, Part 27.54, Part 2.1055(d)(2)

Limit:

Cellular Band: +2.5ppm PCS Band: Within the authorized frequency block

Test setup:

Temperature & Humidity Chamber

Power Source

Test procedure:

1. Set chamber temperature to 25°C. Use a variable DC power source to
power the EUT and set the voltage to rated voltage.

2. Set the spectrum analyzer RBW low enough to obtain the desired
frequency resolution and recorded the frequency.

3. Reduce the input voltage to specify extreme voltage variation (+/- 15%)

and endpoint, record the maximum frequency change.

Test Instruments:

Refer to section 2.5 for details

Test mode:

Refer to section 2.3 for details

Test results:

Passed

10.1 Test Result

Refer to 9.1
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11 PHOTO OF TEST

11.1 RADIATED EMISSION

g *ﬂil _l:lﬁ,m!imi IL "77
. |

***End of Report***
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