' REPORT No.: SZ723120302S02

Annex D Test Results of Volume Control

Shenzhen Morlab Communications Technology Co., Ltd. Tel: 86-755-36698555 Fax: 86-755-36698525

M O R LA B FL.1-3, Building A, FeiYang Science Park, No.8 LongChang Road,

Block67, BaoAn District, ShenZhen , GuangDong Province, P. R. China Http://www.morlab.cn E-mail: service@morlab.cn



ORLAB}
wyr REPORT No.: $723120302S02

Measurement Protocol

Project SZ23120302 of TIA 5050 v1
Shenzhen Morlab Communications Technology Co., Ltd. Tel: 86-755-36698555 Fax: 86-755-36698525
M O R |_ A B FL.1-3, Building A, FeiYang Science Park, No.8 LongChang Road,
Block67, BaoAn District, ShenZhen , GuangDong Province, P. R. China Hittp://www.morlab.cn E-mail: service@morlab.cn

Page 2 of 337



ORLAB}

v REPORT No.: SZ23120302S02
5.1 Receive Volume Control Performance 8N---NB ...........cccccooiiiiiiiiiiiieeeeeeeeen, 5
Receive path - distortion and noise 400Hz WB&NB..............oovviiiiieiiiiiiieee, 11
Receive path - distortion and noise 500Hz WB&NB..............oooviiiiiiiiiiiiiiceeeee, 17
Receive path - distortion and noise 630Hz WB&NB..............oovviiiiiiiiiiiieeee, 23
Receive path - distortion and noise 800Hz WB&NB...........c..cooeeiiiiiiiiiiiiiieeeeeeeee, 29
Receive path - distortion and noise 1000Hz WB&NB..............ooviiiieiiiiiiiiieee, 35
Receive path - distortion and noise 1250Hz WB&NB..............ooiiiiiiiiiiiiiicieeee, 41
Receive path - distortion and noise 1600Hz WB&NB..............coviieeiiiiiiiiiieee, 47
Receive path - distortion and noise 2000Hz WB&NB...............iiiiiiiiiiiiiee 53
Receive path - distortion and noise 2500Hz WB&NB...........cccoooviiiiiiiiiiiiiiiiieeee, 59
Receive path - distortion and noise 3150Hz WB&NB.............ciiiiiiiiiiiiee 65
5.2 Receive path — distortion and NOISE..............coeiiiiiiiiii i 71
5.3 Receive Acoustic Frequency response Performance..........ccccccccceieeeeieiieceinnnnnn. 72
5.1 Receive Volume Control Performance 8N---WB .............ccccoviiiiiieeiieiee, 80
Receive path - distortion and noise 250 WB ONly .........ccccovviiiiiiiiiiiiiiiiiiiiiiiiiiieeeeeee 85
Receive path - distortion and noise 315HzZWB only .........ccccoeiiiiiiiiiiiieee 90
Receive path - distortion and noise 400Hz WB&NB...........c.ccooeiiiiiiiiiiiiiiieeeeeeeeee, 95
Receive path - distortion and noise 500Hz WB&NB............cooovvviiiiiiiiiiiiie. 100
Receive path - distortion and noise 630Hz WB&NB............ccoooiiiiiiiiiiiiiieeee, 105
Receive path - distortion and noise 800Hz WB&NB............cooovviiiiiiiiiiiiii. 110
Receive path - distortion and noise 1000Hz WB&NB............cccoooiiiiiiiiiiiiiie 115
Receive path - distortion and noise 1250Hz WB&NB............cccoevviiiiiiiiiiiiiin. 120
Receive path - distortion and noise 1600Hz WB&NB.............ccoooiviiiiiiiiiiiie, 125
Receive path - distortion and noise 2000Hz WB&NB.............ccevviiiiiiiiiiiiin. 130
Receive path - distortion and noise 2500Hz WB&NB.............ccoooiiiiiiiiiiiiiiee, 135
Receive path - distortion and noise 3150Hz WB&NB.............c.oeviiiiiiiiiiiiin. 140
Receive path - distortion and noise 4000Hz WB only ............coevviiiiiiiiiiiiiiiiiiiiennee. 145
Receive path - distortion and noise 5000Hz WB only ..........cccoovvviiiiiiiiiieiee, 150
5.2 Receive path — distortion and NOISe..........ccccoovviiiiiiiiiii e 155
5.3 Receive Acoustic Frequency response Performance...........ccccccceiiiiiiiiinieeennnes 156
5.1 Receive Volume Control Performance 8N---EVS NB ............ccccccceieiiiiiiiiienin, 163
5.1 Receive Volume Control Performance 8N---EVS WB ...........ccccoiiiiiiiiiiiiiins 167
5.1 Receive Volume Control Performance 2N---NB ...............ccoovviiiiiiiieeee e, 171
Receive path - distortion and noise 400Hz WB&NB............cooomiiiiiiiiiiii. 177
Receive path - distortion and noise 500Hz WB&NB............ccoooiviiiiiiiiiiiieeeeeee, 183
Receive path - distortion and noise 630Hz WB&NB............coooiiiiiiiiiii. 189
Receive path - distortion and noise 800Hz WB&NB............ccoooiviiiiiiiiiiiieeeeeein, 195
Receive path - distortion and noise 1000Hz WB&NB.............oooeiiiiiiiiiiiii. 202
Receive path - distortion and noise 1250Hz WB&NB............cccoovvvieiiiiiiiiieieiin 208
Receive path - distortion and noise 1600Hz WB&NB.............cciiiiiiiiiiiii. 214
Receive path - distortion and noise 2000Hz WB&NB............cccoovvviieiiiiiiiiiiieeiin, 220
Receive path - distortion and noise 2500Hz WB&NB...............oiiiiiiiiiiiie. 226
Receive path - distortion and noise 3150Hz WB&NB............cccoovvvieiiiiiiieiiiii 232
5.2 Receive path — distortion and NOISe............ccoooiiiiiiiiiii e 238
5.3 Receive Acoustic Frequency response Performance...........cccccccceeeeeiiiieveennnnen, 239
5.1 Receive Volume Control Performance 2N---WB ... 247
Receive path - distortion and noise 250 WB only ..o 252
Receive path - distortion and noise 315Hz WB only .............ooeiiiiiiiiiiiiiiiiiiiiiiiieee, 257

Shenzhen 'M(':rlab Communicatﬁons Technology Co., Ltd. Tel: 86-755-36698555 Fax: 86-755-36698525
MO R A B o e oo e R tenna Wipibowmotabon  Eml:soca@rriabon

Page 3 of 337



ORLAB}

v REPORT No.: SZ23120302S02
Receive path - distortion and noise 400Hz WB&NB.............ooovviiiiiiiiiiiiie 262
Receive path - distortion and noise 500Hz WB&NB.............ooovviiiiiiiiiiiiiiie. 267
Receive path - distortion and noise 630Hz WB&NB.............ooovviiiiiiiiiiiii. 272
Receive path - distortion and noise 800Hz WB&NB............cooovviiiiiiiiiiiiiin. 277
Receive path - distortion and noise 1000Hz WB&NB............cccoooiiiiiiiiiiiiiie 282
Receive path - distortion and noise 1250Hz WB&NB............cccoovviiiiiiiiiiiiiin. 287
Receive path - distortion and noise 1600Hz WB&NB.............ccooovviiiiiiiiiiiiiiei, 292
Receive path - distortion and noise 2000Hz WB&NB.............ccevviiieiiiiiiiiiiin. 297
Receive path - distortion and noise 2500Hz WB&NB.............ccoooiiiiiiiiiiiiiiee, 302
Receive path - distortion and noise 3150Hz WB&NB.............coeviiiiiiiiiiiii. 307
Receive path - distortion and noise 4000Hz WB only ............coevviiiiiiiiiiiiiiiiiiiieenee. 312
Receive path - distortion and noise 5000Hz WB only ...........ccooviiiiiiiiiiiieieei, 317
5.2 Receive path — distortion and NOISe..........ccccoovviiiiiiiiiii e 322
5.3 Receive Acoustic Frequency response Performance...........ccccccceiiiiiiiiiiieninne. 323
5.1 Receive Volume Control Performance 2N---EVS NB ............ccccccceiiiiiiiiiiiinnn, 330
5.1 Receive Volume Control Performance 2N---EVSWB ...........cccooiiiiiiiiiiiiin, 334

Shenzhen 'Mc'nrlab Communicatﬁons Technology Co., Ltd. Tel: 86-755-36698555 Fax: 86-755-36698525
MO R A B o e oo e R tenna Wipibowmotabon  Eml:soca@rriabon

Page 4 of 337



ORLAB)

b4

REPORT No.: $723120302S02

5.1 Receive Volume Control Performance 8N---NB

ANSI/TIA 5050-2018 \ 8N HAC OFF \ NB 12.2kbps\GSM 850

Meter.FFT[Ch1] B %

0
-20

. dBv
;

-120

5710 20 50100 5001k 2k 5k 10k20k40kB0k

Hz

Speech Level RCV: 88.18 dB[SPL]
Calculated Value: 18.18 dB Ok
ANSI/TIA 5050-2018 \ 8N HAC OFF \ NB 12.2kbps\GSM 1900

Meter.,FFT[Ch1] B %

0

o dBv
-?

12
570 20 50100 5001k 2k 5k 10k20k40K30k

Hz

Speech Level RCV: 88.32 dB[SPL]
Calculated Value: 18.32 dB Ok

ANSI/TIA 5050-2018 \ 8N HAC OFF \ NB 12.2kbps\WCDMA Band Il

Meter.FFT[Ch1] B

0

-20
-40
-80
-100

120
5710 20 50100 5001k 2k 5k 10k20k40k80k
Hz

dBv
2

Speech Level RCV: 90.24 dB[SPL]
Calculated Value: 20.24 dB Ok

Shenzhen Morlab Communications Technology Co., Ltd.
FL.1-3, Building A, FeiYang Science Park, No.8 LongChang Road,
Block67, BaoAn District, ShenZhen , GuangDong Province, P. R. China

Tel: 86-755-36698555

MORLAB

Http://www.morlab.cn

Fax: 86-755-36698525

E-mail: service@morlab.cn

Page 5 of 337



v REPORT No.: $723120302S02

ANSI/TIA 5050-2018 \ 8N HAC OFF \ NB 12.2kbps\WCDMA Band IV

Meter.FFT[Ch1] B ox

dBy
2

5710 20 50100 500 1k 2k Sk 10k20k40k80k
Hz

Speech Level RCV: 90.26 dB[SPL]
Calculated Value: 20.26 dB Ok

ANSI/TIA 5050-2018 \ 8N HAC OFF \ NB 12.2kbps\WCDMA Band V

Meter.FFT[Ch1] B x

0

-20
-40
-80
-100

120
5710 20 50100 5001k 2k 5k 10k20kA0k30k
Hz

dBv
2

Speech Level RCV: 90.16 dB[SPL]
Calculated Value: 20.16 dB Ok

ANSI/TIA 5050-2018 \ 8N HAC OFF \ NB 12.2kbps\LTE Band 2

Meter.FFT[Ch1] =ES

0

o dBev
-;

12
5710 20 50100 5001k 2k 5k 10k20k40k30k
Hz

Speech Level RCV: 89.83 dB[SPL]
Calculated Value: 19.83 dB Ok

Shenzhen Morlab Communications Technology Co., Ltd. Tel: 86-755-36698555 Fax: 86-755-36698525
MORILAB  Ft1-3 Buiding A, Feivang Science Park, No.8 LongChang Road,
Block67, BaoAn District, ShenZhen , GuangDong Province, P. R. China Hittp://www.morlab.cn E-mail: service@morlab.cn

Page 6 of 337



ORLAB)

v REPORT No.: $723120302S02

ANSI/TIA 5050-2018 \ 8N HAC OFF \ NB 12.2kbps\LTE Band 4

Meter.FFT[Ch1] B %

0
-20
-40
-60
-80

-100

120
5710 20 50100 5001k 2k 5k 10k20k40k30k
Hz

dBv

Speech Level RCV: 89.78 dB[SPL]
Calculated Value: 19.78 dB Ok

ANSI/TIA 5050-2018 \ 8N HAC OFF \ NB 12.2kbps\ LTE Band 5

Meter.FFT[Ch1] B x

0
0

2
-40

= -60

e

1;?_’—/“%
-12

120
5710 20 50100 500 1k 2k 5k 10k20k40k80k
Hz

Speech Level RCV: 89.63 dB[SPL]
Calculated Value: 19.63 dB Ok

ANSI/TIA 5050-2018 \ 8N HAC OFF \ NB 12.2kbps\ LTE Band 7

Meter.FFT[Ch1] B %

0

-20
-40
-80
-100

120
5710 20 50100 500 1k 2k 5k 10k20k40k30k
Hz

dBv
2

Speech Level RCV: 89.76 dB[SPL]
Calculated Value: 19.76 dB Ok

Shenzhen Morlab Communications Technology Co., Ltd.

M O R |_ AB FL.1-3, Building A, FeiYang Science Park, No.8 LongChang Road,

Block67, BaoAn District, ShenZhen , GuangDong Province, P. R. China

Tel: 86-755-36698555

Http://www.morlab.cn

Fax: 86-755-36698525

E-mail: service@morlab.cn

Page 7 of 337



ORLAB)

b4

REPORT No.: $723120302S02

ANSI/TIA 5050-2018 \ 8N HAC OFF \ NB 12.2kbps\ LTE Band 12

Meter.FFT[Ch1] B ox

-20
-40
-60
-100
-120

500 1k 2k 5k 10k20k40k80K
Hz

dBv
8

140
5710 20 507100

Speech Level RCV: 89.71 dB[SPL]
Calculated Value: 19.71 dB Ok

ANSI/TIA 5050-2018 \ 8N HAC OFF \ NB 12.2kbps\ LTE Band 13

=20
=40
=
g
-80
-100
120
5710 20 50100 5001k 2k 5k 10k20k40k30k
Hz

Speech Level RCV: 89.73 dB[SPL]
Calculated Value: 19.73 dB Ok

ANSI/TIA 5050-2018 \ 8N HAC OFF \ NB 12.2kbps\ LTE Band 48

Meter.FFT[Ch1] B

0
-20
-40
-60

-100
-120

1
5710 20 50100 5001k 2k 5k 10k20k40k80k
Hz

dBv

Speech Level RCV: 107.5 dB[SPL]
Calculated Value: 37.5 dB Ok

Shenzhen Morlab Communications Technology Co., Ltd. Tel: 86-755-36698555
FL.1-3, Building A, FeiYang Science Park, No.8 LongChang Road,

Block67, BaoAn District, ShenZhen , GuangDong Province, P. R. China

MORLAB

Http://www.morlab.cn

Fax: 86-755-36698525

E-mail: service@morlab.cn

Page 8 of 337



REPORT No.:

ORLAB)

b4

SZ23120302S02

ANSI/TIA 5050-2018 \ 8N HAC OFF \ NB 12.2kbps\ LTE Band 66

Meter.FFT[Ch1] B x

:ﬂWM
5710 20 50100 500 1k 2k S5k 10k20k40k80k

dB"uf

100

Hz

Speech Level RCV: 89.84 dB[SPL]

Calculated Value: 19.84 dB Ok

dBPa

ANSI/TIA 5050-2018 \ 8N HAC OFF \ NB 12. 2kbps\WLAN 2.4GHz
MWMM
. 500 1k 2k 3k 5k 10k 20k 50k 80k

56 810 2030 50 100 200
Hz

Speech Level RCV: 108.4 dB[SPL]
Calculated Value: 38.4 dB Ok

ANSI/TIA 5050-2018 \ 8N HAC OFF \ NB 12.2kbps\WLAN 5.2GHz
-20
5 40
© 60
-a0
500 1k 2k3k 5k 10k 20k 50k80k

-110
56 810 2030 50 100 200

Speech Level RCV: 105.3 dB[SPL]
Calculated Value: 35.3 dB Ok

Shenzhen Morlab Communications Technology Co., Ltd
FL.1-3, Building A, FeiYang Science Park, No.8 LongChang Road

MORLAB

Block67, BaoAn District, ShenZhen , GuangDong Province, P. R. China

Tel: 86-755-36698555

Http://www.morlab.cn

Fax: 86-755-36698525

E-mail: service@morlab.cn

Page 9 of 337



ORLAB)

v REPORT No.: $723120302S02

ANSI/TIA 5050-2018 \ 8N HAC OFF \ NB 12.2kbps\WLAN 5.8GHz

Meter.FFT[Ch1] =1E]

dBPa

8 &8 &8 o1

-110
56 810 2030 50 100 200 500 1k 2k 3k Sk 10k 20k  50k80k
Hz

Speech Level RCV: 105.1 dB[SPL]
Calculated Value: 35.1 dB Ok

Shenzhen Morlab Communications Technology Co., Ltd.

M O R |_ AB FL.1-3, Building A, FeiYang Science Park, No.8 LongChang Road,

Block67, BaoAn District, ShenZhen , GuangDong Province, P. R. China

Tel: 86-755-36698555

Http://www.morlab.cn

Fax: 86-755-36698525

E-mail: service@morlab.cn

Page 10 of 337



ORLAB}
wyr REPORT No.: $723120302S02

Receive path - distortion and noise 400Hz WB&NB
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ANSI/TIA 5050-2018 \ 8N HAC OFF \ NB 12.2kbps\ 5.2 Receive path — distortion and noise\WLAN
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Receive path - distortion and noise 500Hz WB&NB
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5.2 Receive path — distortion and noise

The distortion and noise test results data are referred to Annex C.
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5.3 Receive Acoustic Frequency response Performance
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5.1 Receive Volume Control Performance 8N---WB
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ANSI/TIA 5050-2018 \ 8N HAC OFF \ WB 23.85kbps \LTE Band 2
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Speech Level RCV: 83.28 dB[SPL]
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ANSI/TIA 5050-2018 \ 8N HAC OFF \ WB 23.85kbps \ LTE Band 7
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ANSI/TIA 5050-2018 \ 8N HAC OFF \ WB 23.85kbps \ LTE Band 48
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Receive path - distortion and noise 250 WB only
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ANSI/TIA 5050-2018 \ 8N HAC OFF \ WB 23.85kbps\ 5.2 Receive path — distortion and noise\LTE
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ANSI/TIA 5050-2018 \ 8N HAC OFF \ WB 23.85kbps\ 5.2 Receive path — distortion and noise\WLAN
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Receive path - distortion and noise 315Hz WB only

ANSI/TIA 5050-2018 \ 8N HAC OFF \ WB 23.85kbps\ 5.2 Receive path — distortion and
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ANSI/TIA 5050-2018 \ 8N HAC OFF \ WB 23.85kbps\ 5.2 Receive path — distortion and
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ANSI/TIA 5050-2018 \ 8N HAC OFF \ WB 23.85kbps\ 5.2 Receive path — distortion and noise\LTE
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ANSI/TIA 5050-2018 \ 8N HAC OFF \ WB 23.85kbps\ 5.2 Receive path — distortion and noise\LTE
Band 7
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Band 12
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ANSI/TIA 5050-2018 \ 8N HAC OFF \ WB 23.85kbps\ 5.2 Receive path — distortion and noise\LTE
Band 13
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ANSI/TIA 5050-2018 \ 8N HAC OFF \ WB 23.85kbps\ 5.2 Receive path — distortion and noise\LTE
Band 48
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ANSI/TIA 5050-2018 \ 8N HAC OFF \ WB 23.85kbps\ 5.2 Receive path — distortion and noise\LTE
Band 66
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ANSI/TIA 5050-2018 \ 8N HAC OFF \ WB 23.85kbps\ 5.2 Receive path — distortion and noise\WLAN
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Receive path - distortion and noise 400Hz WB&NB

ANSI/TIA 5050-2018 \ 8N HAC OFF \ WB 23.85kbps\ 5.2 Receive path — distortion and
noise\WCDMAA Band II
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ANSI/TIA 5050-2018 \ 8N HAC OFF \ WB 23.85kbps\ 5.2 Receive path — distortion and noise\LTE
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ANSI/TIA 5050-2018 \ 8N HAC OFF \ WB 23.85kbps\ 5.2 Receive path — distortion and noise\LTE
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ANSI/TIA 5050-2018 \ 8N HAC OFF \ WB 23.85kbps\ 5.2 Receive path — distortion and noise\LTE
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510 Meter FET[Ch1] %

dBPa
L= N Y S X N
? W O W S kO

“i00 200 300 400 500 600 700 800

ANSI/TIA 5050-2018 \ 8N HAC OFF \ WB 23.85kbps\ 5.2 Receive path — distortion and noise\LTE
Band 66

510.Meter FFT[Ch1] B %

7!
00 200 300 400 500 600 70D 800900 1k
Hz

ANSI/TIA 5050-2018 \ 8N HAC OFF \ WB 23.85kbps\ 5.2 Receive path — distortion and noise\WLAN
2.4GHz

S10.Meter. FFT[Ch1] B x

dBPa
b b
wn

“o0 200 300 400 500 60D 7DD 8OO
Hz
Shenzhen Morlab Communications Technology Co., Ltd. Tel: 86-755-36698555 Fax: 86-755-36698525
M O R |_ AB FL.1-3, Building A, FeiYang Science Park, No.8 LongChang Road,
Block67, BaoAn District, ShenZhen , GuangDong Province, P. R. China Http://www.morlab.cn E-mail: service@morlab.cn

Page 98 of 337



ORLAB)

b4

REPORT No.:

SZ23120302S02

ANSI/TIA 5050-2018 \ 8N HAC OFF \ WB 23.85kbps\ 5.2 Receive path — distortion and noise\WLAN
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Receive path - distortion and noise 500Hz WB&NB

ANSI/TIA 5050-2018 \ 8N HAC OFF \ WB 23.85kbps\ 5.2 Receive path — distortion and
noise\WCDMAA Band I

S10.Meter.FFT[Ch1] B X

oo 200 300 400 500 600 70O 800900 1k
Hz

ANSI/TIA 5050-2018 \ 8N HAC OFF \ WB 23.85kbps\ 5.2 Receive path — distortion and
noise\WCDMAA Band IV

510.Meter. FFT[Ch1] B x
-3
-15
-25
-35
B .
o 45
=l
- W
-63
75
-85
100 200 300 400 500 600 70O 800900 1k
Hz

ANSI/TIA 5050-2018 \ 8N HAC OFF \ WB 23.85kbps\ 5.2 Receive path — distortion and
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ANSI/TIA 5050-2018 \ 8N HAC OFF \ WB 23.85kbps\ 5.2 Receive path — distortion and noise\LTE
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