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1. Test Laboratory

1.1. Introduction & Accreditation

Telecommunication Technology Labs, CAICT is an ISO/IEC 17025:2017 accredited test
laboratory under American Association for Laboratory Accreditation (A2LA) with lab code
7049.01, and is also an FCC accredited test laboratory (CN1349), and ISED accredited test
laboratory (CAB identifier:CN0066). The detail accreditation scope can be found on A2LA

website.

1.2. Testing Location

Location 1: CTTL(huayuan North Road)
Address: No. 52, Huayuan North Road, Haidian District, Beijing,

P. R. China 100191

©Copyright. All rights reserved by CTTL. Page 4 of 32
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1.3. Testing Environment

Normal Temperature: 15-35C
-10/+55°C

Extreme Temperature:
Relative Humidity: 20-75%
Ambient  noise  of 14dB(A) and is compliance with requirement of standards

acoustic chamber (SEE ANNEX H)

1.4. Project data
2023-12-20

Testing Start Date:
2024-02-05

Testing End Date:

1.5. Signature

11 .
Ik

Zhu Hongye
(Prepared this test report)

JiEd

Lu Yuping
(Reviewed this test report)

~
—\.,z
¥ o
Zhao Xinglong
(Approved this test report)
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2. Client Information

2.1. Applicant Information

TCL Communication Ltd.

Company Name:
5/F, Building 22E, 22 Science Park East Avenue, Hong Kong Science Park,

Address: ]
Shatin, NT, Hong Kong

Postal Code: /

Country: P.R. China

Telephone: +86 755 3661 1621

Fax: +86 755 3661 2000-81722

2.2. Manufacturer Information

TCL Communication Ltd.

Company Name:
5/F, Building 22E, 22 Science Park East Avenue, Hong Kong Science Park,

Address: ]
Shatin, NT, Hong Kong

Postal Code: /

Country: P.R. China

Telephone: +86 755 3661 1621

Fax: +86 755 3661 2000-81722

©Copyright. All rights reserved by CTTL. Page 6 of 32



(llglu’

CAICT

No. 23T04280397-010

3. Equipment Under Test (EUT) and Ancillary Equipment (AE)

3.1. About EUT

General Information:

Description GSM/UMTS/LTE Mobile Phone
Model name/HVIN T435D,T435SP,T435S,T435V,T435WS
Marketing Name/PMN /

Brand name TCL

FCCID 2ACCJH178

Extreme Temperature -10~55C

Nominal Voltage 3.8V

Extreme High Voltage 4.35V

Extreme Low Voltage 3.6V

Supported Bands:

UMTS Frequency Band(s) Band 1/2/4/5/8
GSM Frequency Band(s) GSM850/900/1800/1900
E-UTRA Frequency Band(s) Band 02/04/05/12/13/25/26/41/66/71
WLAN Frequency Band(s) 2.4GHz
Supported Codecs:
UMTS Audio Codec(s) AMR NB/AMR WB
GSM Audio Codec (s) EFR/AMR NB/AMR WB
E-UTRA Audio Codec(s) AMR NB/AMR WB/EVS NB/EVS WB
WLAN Audio Codec(s) AMR NB/AMR WB/EVS NB/EVS WB

Note: Photographs of EUT are shown in ANNEX A of this test report.

3.2. Internal Identification of EUT

EUT ID* | SN or IMEI HW Version | SW Version Date of receipt
UT36a IMEI1:016495000011548 | 03 9JS6 2023-12-18
*EUT ID: is used to identify the test sample in the lab internally.
3.3. Internal Identification of AE
AE ID* Description SN
/ / /
*AE ID: is used to identify the test sample in the lab internally.
©Copyright. All rights reserved by CTTL. Page 7 of 32
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4. Reference Documents

4.1. Documents supplied by applicant

EUT parameters, referring to Annex B for detailed information, is supplied by the client or
manufacturer, which is the basis of testing.

4.2. Reference Documents for testing

The following documents listed in this section are referred for testing.

Reference Title Version

ANSI C63.19 American National Standard Methods of Measurement of | 2019
Compatibility Between Wireless Communications Devices
and Hearing Aids

TIA 5050 Telecommunications Communications Products Receive | 2018
Volume Control Requirements for Wireless (Mobile) | Edition
Devices

285076 D04 Volume | GUIDANCE FOR PERFORMING VOLUME CONTROL | 2023.09.29

Control v02 MEASUREMENTS ON MOBILE HANDSETS

285076 D05 HAC | HAC COMPLIANCE UNDER WAIVER DA 23-914 2023.09.29

Waiver DA 23-914

v01

©Copyright. All rights reserved by CTTL. Page 8 of 32
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5. Air Interfaces / Bands used for testing

The codec bit rates of the applicant’s choosing are EVS-NB 24.4kbps and EVS-WB 24 .4kbps.

Air-interface | Band Tested Codec Tested Rate(kbps)
GSM 850/1900 EFR /
WCDMA AMR-NB 4.75/12.2
Band 2/4/5
(UMTS) AMR-WB 6.6/23.85
AMR-NB 4.75/12.2
Band
- 6.6/23.85
VoLTE 2/4/5/12/13/25/26/41/ AMR-WB
66/71 EVS-NB 24 .4
EVS-WB 24 .4
AMR-NB 4.75
AMR-WB 6.6
VoWiFi 802.11b/g/n
EVS-NB 24.4
EVS-WB 24.4

6. Test Results

6.1. Test summary and Conclusions

The volume control measurement method is in accordance with the TIA 5050-2018.
The EUT was tested in CTTL acoustics laboratory. All the detail results are showed in section 6.3.

I: Under the waiver, only CMRS narrowband and CMRS wideband voice codecs are required to
comply with the volume control requirements of the TIA 5050-2018 Volume Control Standard as
amended as follows:
a. For the 2N mounting force test, one narrowband and one wideband voice codec embedded
with the handset must pass with at least one volume control setting with a conversational gain
of = 6 dB for all voice services, bands of operation and air interfaces over which it operates
using one codec bit rate of the applicant’s choosing.
b. For the 8N mounting force test, one narrowband and one wideband voice codec embedded
with the handset must pass with at least one volume control setting with a conversational gain
of = 6 dB8 for all voice services, bands of operation and air interfaces over which they
operate but is not required to meet or exceed the full 18 dB of conversational gain specified in
section 5.1.1 of the TIA 5050 Volume Control Standard using one codec bit rate of the
applicant’s choosing.

Il: For all other narrowband and wideband codecs not evaluated in l.a. above, TIA 5050-2018
Receive Distortion and Noise Performance and Receive Acoustic Frequency Response
Performance evaluations are not required; however, these codecs shall be assessed for
conversational gain and documented in the test report at the 2N and 8N levels with a gain of = 6
dB for all voice services, bands of operation and air interfaces over which they operate. The handset

©Copyright. All rights reserved by CTTL. Page 9 of 32
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volume setting used to comply with l.a. shall be used for these other CMRS codec evaluations.

Ill. Any other codec for voice services embedded in the handset, not identified in | and Il above, is
not required to comply or demonstrate in the test reports for conversational gain.

Table 6.1-1: the worst-case test results of the chosen codec of telephony call

Conv. o
Minimum
Air- Band Vol Bit | 2N/ Gain RFR . .
. . Distortion .
interfac | Chann | width | Modula | RB RB ume NB/ | Rate | 8N (ANN (AN Verdic
Codec ANNEX D
e& el tion Size | Offset | Lev WB EXD NEX t
Band [MH el [Kbp D)
[N] [dB] [Hz] | [dB]
Z] s]
LTE 16QA
23095 10 1 0 max EVS NB | 244 2N 19.17 PASS 630 28.40 | PASS
Band12 M
LTE 16QA
23095 10 1 0 max EVS NB | 244 8N 24.11 PASS 630 2541 PASS
Band12 M
LTE 16QA
23095 10 1 0 max EVS WB | 244 2N 18.52 PASS 1250 2459 | PASS
Band12 M
LTE 16QA
23095 10 1 0 max EVS WB | 244 8N 23.75 PASS 250 27.55 | PASS
Band12 M
Table 6.1-2: the worst-case test results of other codecs of telephony call
Conv. o
. . Minimum
Air- C Data | Vol Bit | 2N/ Gain RFR . .
Distortion
interfac ha | Modula | Rate | ume NB/ | Rate | 8N (ANN (AN Verdic
Mode ] Codec (ANNEX E)
e& nn tion Lev WB EXE NEX t
Band el [Mbp | el [kbp E)
[N] [dB] [Hz] | [dB]
s] s]
64-
WLAN | 802.11g 6 54 max | AMR NB | 4.75 2N 17.78 / / / PASS
QAM
64-
WLAN | 802.11g 6 54 max | AMR NB | 4.75 8N 23.11 / / / PASS
QAM
64-
WLAN 802.11g 6 54 max | AMR WB 6.6 2N 18.04 / / / PASS
QAM
64-
WLAN | 802.11g 6 54 max | AMR | WB 6.6 8N 23.45 / / / PASS
QAM
GSM
600 / / / max EFR NB / 2N 19.05 / / / PASS
1900
GSM
450 162 / / / max EFR NB / 8N 23.60 / / / PASS

©Copyright. All rights reserved by CTTL. Page 10 of 32
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6.2. Description of Test Setup

In order to provide the complete information about the measurement environment within this report
the setup is described in this chapter. Figure 6.2.1 shows a block diagram of the test arrangement.

| y PC (Acoustic
Acoustical
| Analyzer [€— Analyzer
| Call Box software)
————————— (network system

RF path | simulator & Codec)

A

Fig. 6.2.1: Block diagram of the test setup

An artificial head measurement system according to ITU-T Recommendation P.58 equipped with
artificial ears (Type3.3 acc. ITU-T Rec. P.57) are used. The artificial head is placed in the center of
an anechoic test room. The measurements are implemented in the HEAD acoustics software
ACQUA and can be carried out automatically. They allow signal recording at the artificial ears and
feeding at the network simulator.

The network simulators (e.g. Rohde & Schwarz CMW500, CMX500) establish the call to the mobile
phone via an antenna connection. The EUT was tested using EFR/AMR-NB/AMR-WB/EVS-

NB/EVS-WB codecs.

ANNEX C shows the handheld Positioner with mounted EUT. The application force between the
phone and the artificial ear is adjusted. A mounting force of 2N or 8 N is adjusted.

6.3. Test Detail Results

6.3.1 VOLTE IMS call investigation

Table 6.3.1-1: the Codec and Bandwidth investigating results of VOLTE ims call

Ban . .
dwi rB | rB | Vol Bit 2N/ | Conv. Min
Wi o} .
Chann Modul . a Code | NB/ | Rate | 8N Gain PN-SDNR
Band dth . Siz | Off me FR
el ation c WB
M e | set | Level [kbps N 4B H 4B
z
Hz] ] [N] | [dB] [Hz] | [dB]
Band2 | 18900 | 10 | QPSK | 50 0 max | EVS | NB | 244 | 2N 19.03 PASS 630 | 30.95
Band2 | 18900 | 10 | QPSK | 50 0 max | EVS | NB | 244 | 8N | 24.24 PASS 500 | 26.92

©Copyright. All rights reserved by CTTL. Page 11 of 32
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Band 2 | 18900 10 QPSK 50 0 max EVS | WB | 244 | 2N 18.94 PASS | 2000 | 26.87
Band 2 | 18900 10 QPSK 50 0 max EVS | WB | 244 | 8N 24.00 PASS | 1250 | 27.38
Band 2 | 18900 10 QPSK 50 0 max | AMR | NB | 4.75 | 2N 18.33 / / /
Band 2 | 18900 10 QPSK 50 0 max | AMR | NB | 12.2 | 2N 19.26 / / /
Band 2 | 18900 10 QPSK 50 0 max | AMR | NB | 4.75 | 8N 23.63 / / /
Band 2 | 18900 10 QPSK 50 0 max | AMR | WB 6.6 2N 18.62 / / /
Band 2 | 18900 10 QPSK 50 0 max | AMR | WB | 23.85 | 2N 19.04 / / /
Band 2 | 18900 10 QPSK 50 0 max | AMR | WB 6.6 8N 23.86 / / /
Table 6.3.1-2: the Radio Configuration investigating results of VOLTE 1M call
Ban . .
dwi r8 | rB | Vol Bit 2N/8 | Conv. Min
olu )
Chann Modul . Code | NB/ | Rate N Gain PN-SDNR
Band dth . Siz | Off me FR
el M ation e set | Level ¢ wB [kb
ps
N dB Hz dB
Ha] ] [N] [dB] [Hz] | [dB]
Band 2 | 18900 10 QPSK 1 0 max EVS | WB | 244 2N 18.71 PASS 250 | 26.69
Band 2 | 18900 10 QPSK 1 49 max EVS | WB | 244 2N 18.71 PASS 500 | 26.42
16QA
Band 2 | 18900 10 13 1 0 max EVS | WB | 244 2N 18.63 PASS | 1600 | 25.45
16QA
Band 2 | 18900 10 M 1 49 max EVS | WB | 244 2N 18.77 PASS | 4000 | 26.87
16QA
Band 2 | 18900 10 M 50 0 max EVS | WB | 244 2N 18.71 PASS 250 | 27.47
Band 2 | 18900 20 QPSK | 100 max EVS | WB | 244 2N 18.79 PASS 250 | 27.28
Band 2 [ 18900 20 QPSK 1 max EVS | WB | 244 2N 18.74 PASS 250 | 27.24
16QA
Band 2 | 18900 20 13 1 0 max EVS | WB | 244 2N 18.62 PASS 250 | 27.14
Band 2 [ 18900 15 QPSK 1 0 max EVS |WB | 244 2N 18.55 PASS 250 | 27.11
16QA
Band 2 | 18900 15 1\2 1 0 max EVS | WB | 244 2N 18.71 PASS 250 | 26.31
Band 2 | 18900 5 QPSK 1 0 max EVS | WB | 244 2N 18.55 PASS 250 | 26.87
16QA
Band 2 | 18900 5 1\2 1 0 max EVS | WB | 244 2N 18.73 PASS 5000 | 26.28
Band 2 [ 18900 10 QPSK 1 0 max | AMR | NB | 4.75 2N 18.53 / / /
Band 2 [ 18900 10 QPSK 1 49 max | AMR | NB | 4.75 2N 18.19 / / /
16QA
Band 2 | 18900 10 M 1 0 max | AMR | NB | 4.75 2N 18.22 / / /
16QA
Band 2 | 18900 10 M 1 49 max | AMR | NB | 4.75 2N 18.17 / / /
16QA
Band 2 | 18900 10 M 50 0 max | AMR | NB | 4.75 2N 18.05 / / /

©Copyright. All rights reserved by CTTL.
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Band2 | 18900 | 20 [ QPSK | 100 0 max | AMR | NB | 4.75 2N 18.34 / / /
Band2 | 18900 [ 20 | QPSK 1 99 max | AMR | NB | 4.75 2N 18.36 / / /
16QA
Band 2 | 18900 | 20 M 1 99 max | AMR | NB | 4.75 2N 18.46 / / /
16QA
Band 2 | 18900 | 20 M 100 0 max | AMR | NB | 4.75 2N 18.35 / / /
Band2 | 18900 [ 15 | QPSK | 75 0 max [ AMR [ NB | 4.75 2N 18.13 / / /
16QA
Band2 | 18900 | 15 M 75 0 max [ AMR [ NB | 4.75 2N 18.27 / / /
Band 2 | 18900 5 QPSK | 25 0 max | AMR | NB | 4.75 2N 18.43 / / /
16QA
Band 2 | 18900 5 M 25 0 max [ AMR [ NB | 4.75 2N 18.47 / / /
Table 6.3.1-3: the LTE Band investigating resuits of VOLTE 1Ms call
Ban . .
dwi =8 | rB | Vol NB Bit [ 2N/ | Conv. Min
olu .
Chann Modul . Code Rate | 8N | Gain PN-SDNR
Band dth . Siz | Off | me / FR
e M ation e | set | Level ¢ WB | [kbps
[N] | [dB] [Hz] | [dB]
Hz] ]
Band 16QA
B4 20175 10 M 1 0 max | EVS [ WB | 244 | 2N | 18.58 PASS 250 | 27.41
Band 16QA
B5 20525 10 M 1 0 max | EVS [ WB | 244 | 2N | 18.65 PASS 250 | 27.42
Band 16QA
B12 23095 10 M 1 0 max | EVS [ WB | 244 | 2N | 18.52 PASS | 1250 | 24.59
Band 16QA
B13 23230 10 M 1 0 max | EVS |WB | 244 | 2N 18.51 PASS 250 | 26.75
Band 16QA
25 26365 10 M 1 0 max | EVS |WB | 244 | 2N 18.48 PASS 250 | 26.38
Band 16QA
26 26865 10 M 1 0 max | EVS |WB | 244 | 2N 18.53 PASS 250 | 26.91
Band 16QA
BA1 40620 | 10 M 1 0 max | EVS [WB | 244 | 2N | 18.84 PASS 800 | 26.59
Band 16QA
132322 | 10 1 0 max | EVS |WB | 244 | 2N 18.50 PASS 250 | 26.78
B66 M
Band 16QA
B71 133297 | 10 M 1 0 max | EVS |WB | 244 | 2N 18.44 PASS 250 | 27.83
Band 16QA
20175 10 50 0 max | AMR | NB | 475 | 2N | 18.53 / / /
B4 M
Band 16QA
BS 20525 10 M 50 0 max | AMR | NB | 475 | 2N | 18.49 / / /

©Copyright. All rights reserved by CTTL.
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Band 16QA
23095 | 10 50 0 max | AMR | NB | 475 | 2N | 18.41 / / /
B12 M
Band 16QA
23230 | 10 50 0 max | AMR | NB | 475 | 2N | 18.05 / / /
B13 M
Band 16QA
55 26365 | 10 M 50 0 max | AMR | NB | 475 | 2N | 18.06 / / /
Band 16QA
26865 | 10 50 0 max | AMR | NB | 475 | 2N | 17.99 / / /
26 M
Band 16QA
40620 | 10 50 0 max | AMR | NB | 475 | 2N | 18.33 / / /
B41 M
Band 16QA
132322 | 10 50 0 max | AMR | NB | 475 | 2N | 17.99 / / /
B66 M
Band 16QA
133297 | 10 50 0 max | AMR | NB | 475 | 2N | 17.91 / / /
B71 M
6.3.2 VoWiFi IMS call investigation
Table 6.3.2: the investigating results of VoW iFi ivs call
Data Vol Bit | 2N/8 Conv. Min
olu .
Cha | Modulati Rate Code | NB/ | Rate N Gain PN-SDNR
Mode me FR
nnel on c WB | [kbps
[Mbps] | Level ] [N] [dB] [Hz] [dB]
802.11b| 6 DSSS max EVS | WB | 24.4 2N 18.74 PASS 250 26.93
802.11b| 6 DSSS max EVS | WB | 24.4 2N 18.84 PASS 1250 24.94
802.11b| 6 CCK 55 max EVS | WB | 24.4 2N 18.59 PASS 250 27.39
802.11b | 6 CCK 11 max EVS | WB | 244 2N 18.56 PASS 1600 26.02
802.11g| 6 BPSK max EVS | WB | 244 2N 18.84 PASS 250 27.79
802.11g| 6 BPSK max EVS | WB | 244 2N 19.00 PASS 2000 25.70
802.11g| 6 QPSK 12 max EVS | WB | 24.4 2N 18.71 PASS 1600 26.33
802.11g| 6 QPSK 18 max EVS | WB | 24.4 2N 18.83 PASS 250 26.75
802.11g| 6 16-QAM 24 max EVS | WB | 24.4 2N 18.54 PASS 1250 27.22
802.11g| 6 16-QAM 36 max EVS | WB | 244 2N 18.83 PASS 1250 27.02
802.11g| 6 64-QAM 48 max EVS | WB | 244 2N 18.61 PASS 1600 27.35
802.11g| 6 64-QAM 54 max EVS | WB | 244 2N 18.73 PASS 250 27.22
802.11n 1 BPSK max EVS | WB | 24.4 2N 18.59 PASS 1600 26.81
802.11n 1 BPSK max EVS | WB | 24.4 2N 18.64 PASS 250 26.82
802.11n 1 QPSK 12 max EVS | WB | 24.4 2N 18.58 PASS 2000 24.89
802.11n 1 QPSK 18 max EVS | WB | 24.4 2N 18.39 PASS 1250 26.37

©Copyright. All rights reserved by CTTL.
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802.11n| 1 | 16-QAM 24 max EVS | WB | 244 | 2N 18.66 PASS 250 26.36
802.11n| 1 | 16-QAM 36 max EVS | WB | 244 | 2N 18.61 PASS 250 26.79
802.11n| 1 | 64-QAM 48 max EVS [ WB | 244 | 2N 18.54 PASS 250 26.54
802.11n| 1 | 64-QAM 54 max | AMR | NB [ 475 | 2N 18.57 PASS [ 1250 26.34
802.11b | 6 DSSS 1 max | AMR | NB [ 475 | 2N 17.81 / / /
802.11b| 6 DSSS 2 max [ AMR| NB | 475 | 2N 18.03 / / /
802.11b| 6 CCK 55 max [ AMR| NB | 475 | 2N 18.17 / / /
802.11b| 6 CCK 11 max [ AMR| NB | 475 | 2N 17.95 / / /
802.11g| 6 BPSK 6 max | AMR | NB [ 475 | 2N 18.11 / / /
802.11g| 6 BPSK 9 max | AMR | NB [ 475 | 2N 17.96 / / /
802.11g| 6 QPSK 12 max | AMR | NB [ 475 | 2N 17.95 / / /
802.11g| 6 QPSK 18 max [ AMR | NB | 475 | 2N 18.08 / / /
802.11g| 6 | 16-QAM 24 max [ AMR| NB | 475 | 2N 17.78 / / /
802.11g| 6 | 16-QAM 36 max [ AMR | NB | 475 | 2N 18.02 / / /
802.11g| 6 | 64-QAM 48 max | AMR | NB [ 475 | 2N 17.82 / / /
802.11g| 6 | 64-QAM 54 max | AMR | NB [ 475 | 2N 17.78 / / /
802.11n| 1 BPSK 6 max | AMR | NB [ 475 | 2N 18.12 / / /
802.11n| 1 BPSK 9 max [ AMR | NB | 475 | 2N 18.18 / / /
802.11n| 1 QPSK 12 max [ AMR| NB | 475 | 2N 18.15 / / /
802.11n| 1 QPSK 18 max [ AMR| NB | 475 | 2N 18.06 / / /
802.11n| 1 | 16-QAM 24 max | AMR | NB [ 475 | 2N 18.25 / / /
802.11n| 1 | 16-QAM 36 max | AMR | NB [ 475 | 2N 18.24 / / /
802.11n| 1 | 64-QAM 48 max | AMR | NB [ 475 | 2N 18.13 / / /
802.11n| 1 | 64-QAM 54 max [ AMR| NB | 475 | 2N 18.32 / / /
6.3.3 GSM call investigation
Table 6.3.3: the investigating results of GSM cai
Volum Voice BitRate | 2N/SN Con_v. Min
Band Channel e Codec | bandw Gain FR PN-SDNR
Level idth [kbps] [N] [dB] [Hz] [dB]
GSM850 162 max EFR NB / 2N 19.09 / / /
GSM850 162 max EFR NB / 8N 23.60 / / /
GSM1900 600 max EFR NB / 2N 19.05 / / /
GSM1900 600 max EFR NB / 8N 24.02 / / /

©Copyright. All rights reserved by CTTL.
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6.3.4 WCDMA call investigation

Table6.3.4: the investigating results of WCDMA cail

Voic Bit . Min
. Volu 2N/8N | Conv. Gain
air Chann Code e Rate PN-SDNR
. Band me FR
interface el Level | © band | [kbps] N 4B H 4B
width [N] [dB] [Hz] [dB]
WCDMA | Band2 9262 | max AMR NB 4.75 2N 17.86 / / /
WCDMA | Band2 9262 | max AMR NB 12.2 2N 18.78 / / /
WCDMA | Band2 | 9262 | max | AMR | NB 475 8N 23.13 / / /
WCDMA | Band2 | 9262 | max | AMR | WB 6.6 2N 17.88 / / /
WCDMA | Band2 | 9262 | max | AMR | WB 23.85 2N 18.57 / / /
WCDMA | Band2 | 9262 | max | AMR | WB 6.6 8N 23.01 / / /
WCDMA | Band4 1312 | max AMR NB 4.75 2N 18.37 / / /
WCDMA | Band5 4132 | max AMR NB 4.75 2N 17.96 / / /

©Copyright. All rights reserved by CTTL. Page 16 of 32
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7. Test Facilities Utilized

Cal.Due
No Name Type SN Manufacturer
Date
HEAD acoustics
1 | Measurement Frontend Labcore 77000136 2025-11-29
GmbH
12306194 .
HEAD measurement HEAD acoustics
2 HMS 11.3 (torso137 2024-10-25
system GmbH
40182)
Universal communication
3 CMW500 170430 Rohde&Schwarz 2024-08-03
tester
4.70
4 | Acoustic chamber mx4.30 None Ruisen 2026-10-26
mx2.10 m
Software
Name Version
ACQUA V 5.1.200

©Copyright. All rights reserved by CTTL.
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ANNEX A: EUT photograph

No phone’s photos for Confidentiality requirements.
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ANNEX B: EUT parameters

Disclaimer: The bands and codecs of EUT provided by the client may affect the validity of the
measurement results in this report, and the client shall bear the impact and consequences arising

therefrom.

General Information:

Description

GSM/UMTS/LTE Mobile Phone

Model name/HVIN

T435D,T435SP,T435S,T435V,T435WS

Marketing Name/PMN

/

Brand name TCL

FCCID 2ACCJH178
Extreme Temperature -10~55C
Nominal Voltage 3.8V
Extreme High Voltage 4.35V
Extreme Low Voltage 3.6V

Supported Bands:

UMTS Frequency Band(s)

Band 1/2/4/5/8

GSM Frequency Band(s)

GSM850/900/1800/1900

E-UTRA Frequency Band(s)

Band 02/04/05/12/13/25/26/41/66/71

WLAN Frequency Band(s)

2.4GHz

Supported Codecs:

UMTS Audio Codec(s)

AMR NB/AMR WB

GSM Audio Codec (s)

EFR/AMR NB/AMR WB

E-UTRA Audio Codec(s)

AMR NB/AMR WB/EVS NB/EVS WB

WLAN Audio Codec(s)

AMR NB/AMR WB/EVS NB/EVS WB

©Copyright. All rights reserved by CTTL.
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"
ANNEX C: Test Layout
Artificial Ear Type 3.3
Mounting Force [N] 2and 8
Center Fork Offset [°] 0
Volume Level 130%(10%-130%)
Angle settings
Xe [°] Ye [] Ze[]
0 5

0
NOTE: The handset shall be placed in either the standard test position as specified in IEEE Std
269 or a recommended test position specified by the manufacturer that complies with the

recommended test position requirements in IEEE Std 269.

No phone’s photos for Confidentiality requirements.
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ANNEX D: The Worst-case Measurement Data of The Chosen Codec

of Telephony Call
Single Value Single ,
SMD Status o Object
Description Value
5.1 Receive Volume Control
Speech Level 23T04Z80397
Performance 8N Done 94.11
[dB[SPL]] VOLTE EVS
Table-7
5.1.1 -1 Conversation Gain
Calculated 23704280397
8N Ok 2411
Value [dB] VOLTE EVS
Table-7
Receive path - distortion and Distortion
. . 23704280397
noise 400Hz WB&NB Done (Noise) [dB], 0.0 27.64
VOLTE EVS
Table-7 dB
Receive path - distortion and Distortion
) ) 23704280397
noise 500Hz WB&NB Done (Noise) [dB], 0.0 27.89
VOLTE EVS
Table-7 dB
Receive path - distortion and Distortion
. . 23704280397
noise 630Hz WB&NB Done (Noise) [dB], 0.0 2541
VOLTE EVS
Table-7 dB
Receive path - distortion and Distortion
. . 23704280397
noise 800Hz WB&NB Done (Noise) [dB], 0.0 29.19
VOLTE EVS
Table-7 dB
Receive path - distortion and Distortion
) ) 23704280397
noise 1000Hz WB&NB Done (Noise) [dB], 0.0 37.33
VOLTE EVS
Table-7 dB
Receive path - distortion and Distortion
. . 23704280397
noise 1250Hz WB&NB Done (Noise) [dB], 0.0 28.83
VOLTE EVS
Table-7 dB
Receive path - distortion and Distortion
. . 23704280397
noise 1600Hz WB&NB Done (Noise) [dB], 0.0 35.43
VOLTE EVS
Table-7 dB
Receive path - distortion and Distortion
) ) 23704280397
noise 2000Hz WB&NB Done (Noise) [dB], 0.0 43.17
VOLTE EVS
Table-7 dB
Receive path - distortion and Distortion
) ) 23704280397
noise 2500Hz WB&NB Done (Noise) [dB], 0.0 39.30
VOLTE EVS
Table-7 dB

©Copyright. All rights reserved by CTTL.
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Receive path - distortion and Distortion
. . 23704280397
noise 3150Hz WB&NB Done (Noise) [dB], 0.0 40.32
VOLTE EVS
Table-7 dB
5.2 Receive path — distortion
) 23704280397
and noise Ok
VOLTE EVS
Table-7
L/dB[Pa/V]
5.3 Receive Acoustic Min. dist. to e °
Frequency response Ok tolerance T 123104280397
Performance scheme [dB], —roveer | |7 VOLTE EVS
Table-7 3245.6 Hz el ||,
0.33 dB at 3245.6 Hz Ok
5.1 Receive Volume Control
Speech Level 23704280397
Performance 8N Done 93.75
[dB[SPL]] VOLTE EVS
Table-7
5.1.1 -1 Conversation Gain
Calculated 23704280397
8N Ok 23.75
Value [dB] VOLTE EVS
Table-7
Receive path - distortion and Distortion
. . 23704280397
noise 250 WBonly Done (Noise) [dB], 0.0 27.55
VOLTE EVS
Table-7 dB
Receive path - distortion and Distortion
) ) 23704280397
noise 315Hz WBonly Done (Noise) [dB], 0.0 28.00
VOLTE EVS
Table-7 dB
Receive path - distortion and Distortion
. . 23704280397
noise 400Hz WB&NB Done (Noise) [dB], 0.0 28.12
VOLTE EVS
Table-7 dB
Receive path - distortion and Distortion
. . 23704280397
noise 500Hz WB&NB Done (Noise) [dB], 0.0 27.87
VOLTE EVS
Table-7 dB
Receive path - distortion and Distortion
) ) 23704280397
noise 630Hz WB&NB Done (Noise) [dB], 0.0 28.68
VOLTE EVS
Table-7 dB
Receive path - distortion and Distortion
. . 23704280397
noise 800Hz WB&NB Done (Noise) [dB], 0.0 34.11
VOLTE EVS
Table-7 dB
Receive path - distortion and Distortion
) ) 23704280397
noise 1000Hz WB&NB Done (Noise) [dB], 0.0 38.45
VOLTE EVS
Table-7 dB

©Copyright. All rights reserved by CTTL.
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Receive path - distortion and Distortion
. . 23704280397
noise 1250Hz WB&NB Done (Noise) [dB], 0.0 32.98
VOLTE EVS
Table-7 dB
Receive path - distortion and Distortion
. . 23704280397
noise 1600Hz WB&NB Done (Noise) [dB], 0.0 43.48
VOLTE EVS
Table-7 dB
Receive path - distortion and Distortion
. . 23704280397
noise 2000Hz WB&NB Done (Noise) [dB], 0.0 45.94
VOLTE EVS
Table-7 dB
Receive path - distortion and Distortion
. . 23704280397
noise 2500Hz WB&NB Done (Noise) [dB], 0.0 39.56
VOLTE EVS
Table-7 dB
Receive path - distortion and Distortion
. . 23704280397
noise 3150Hz WB&NB Done (Noise) [dB], 0.0 39.59
VOLTE EVS
Table-7 dB
Receive path - distortion and Distortion
. . 23704280397
noise 4000Hz WBonly Done (Noise) [dB], 0.0 43.82
VOLTE EVS
Table-7 dB
Receive path - distortion and Distortion
. : 237047280397
noise 5000Hz WBonly Done (Noise) [dB], 0.0 36.23
VOLTE EVS
Table-7 dB
5.2 Receive path — distortion
) 23704280397
and noise Ok
VOLTE EVS
Table-7
L/dB[Pa/V]
5.3 Receive Acoustic Min. dist. to Mﬂ jZ
Frequency response Ok tolerance ! 23704280397
Performance scheme [dB], ~ vovms | 1= VOLTE EVS
Table-7 2722 Hz e | |
1.32 dB at 272.2 Hz Ok
5.1 Receive Volume Control
Speech Level 23104780397
Performance 2N Done 89.17
[dB[SPL]] VOLTE EVS
Table-7
5.1.1 -1 Conversation Gain
Calculated 23704780397
2N Ok 19.17
Value [dB] VOLTE EVS
Table-7
Receive path - distortion and Distortion
) ) 23704280397
noise 400Hz WB&NB Done (Noise) [dB], 0.0 28.48
VOLTE EVS
Table-7 dB

©Copyright. All rights reserved by CTTL.
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Receive path - distortion and Distortion
. . 23704280397
noise 500Hz WB&NB Done (Noise) [dB], 0.0 28.96
VOLTE EVS
Table-7 dB
Receive path - distortion and Distortion
. . 23704280397
noise 630Hz WB&NB Done (Noise) [dB], 0.0 28.40
VOLTE EVS
Table-7 dB
Receive path - distortion and Distortion
. . 23704280397
noise 800Hz WB&NB Done (Noise) [dB], 0.0 32.65
VOLTE EVS
Table-7 dB
Receive path - distortion and Distortion
. . 23704280397
noise 1000Hz WB&NB Done (Noise) [dB], 0.0 36.96
VOLTE EVS
Table-7 dB
Receive path - distortion and Distortion
) ) 23704280397
noise 1250Hz WB&NB Done (Noise) [dB], 0.0 29.57
VOLTE EVS
Table-7 dB
Receive path - distortion and Distortion
. . 23704280397
noise 1600Hz WB&NB Done (Noise) [dB], 0.0 35.26
VOLTE EVS
Table-7 dB
Receive path - distortion and Distortion
. : 23704280397
noise 2000Hz WB&NB Done (Noise) [dB], 0.0 43.55
VOLTE EVS
Table-7 dB
Receive path - distortion and Distortion
. . 23704280397
noise 2500Hz WB&NB Done (Noise) [dB], 0.0 42.54
VOLTE EVS
Table-7 dB
Receive path - distortion and Distortion
. . 23704280397
noise 3150Hz WB&NB Done (Noise) [dB], 0.0 36.01
VOLTE EVS
Table-7 dB
5.2 Receive path — distortion
. 23704280397
and noise Ok
VOLTE EVS
Table-7
L/dB[Pa/V]
5.3 Receive Acoustic Min. dist. to \j .
Frequency response Ok tolerance ‘; 23704780397
Performance scheme [dB], "~ ons |2 VOLTE EVS
Table-7 305.9 Hz — e | |
1.75 dB at 305.9 Hz Ok

©Copyright. All rights reserved by CTTL.
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Speech Level 23104780397
Performance 2N Done 88.52
[dB[SPL]] VOLTE EVS
Band 12,Table-3; Table-7
5.1.1 -1 Conversation Gain
Calculated 23704280397
2N Ok 18.52
Value [dB] VOLTE EVS
Band 12,Table-3; Table-7
Receive path - distortion and Distortion
. . 23704280397
noise 250 WBonly Done (Noise) [dB], 0.0 27.15
VOLTE EVS
Band 12,Table-3; Table-7 dB
Receive path - distortion and Distortion
. . 23704280397
noise 315Hz WBonly Done (Noise) [dB], 0.0 28.62
VOLTE EVS
Band 12,Table-3; Table-7 dB
Receive path - distortion and Distortion
) ) 23704280397
noise 4000Hz WBonly Done (Noise) [dB], 0.0 28.79
VOLTE EVS
Band 12,Table-3; Table-7 dB
Receive path - distortion and Distortion
. . 23704280397
noise 400Hz WB&NB Done (Noise) [dB], 0.0 28.64
VOLTE EVS
Band 12,Table-3; Table-7 dB
Receive path - distortion and Distortion
. . 23704280397
noise 500Hz WB&NB Done (Noise) [dB], 0.0 28.88
VOLTE EVS
Band 12, Table-3; Table-7 dB
Receive path - distortion and Distortion
) ) 23704280397
noise 630Hz WB&NB Done (Noise) [dB], 0.0 29.81
VOLTE EVS
Band 12,Table-3; Table-7 dB
Receive path - distortion and Distortion
. . 23704280397
noise 800Hz WB&NB Done (Noise) [dB], 0.0 32.49
VOLTE EVS
Band 12,Table-3; Table-7 dB
Receive path - distortion and Distortion
. . 23704280397
noise 1000Hz WB&NB Done (Noise) [dB], 0.0 28.76
VOLTE EVS
Band 12, Table-3; Table-7 dB
Receive path - distortion and Distortion
) ) 23704280397
noise 1250Hz WB&NB Done (Noise) [dB], 0.0 24.59
VOLTE EVS
Band 12,Table-3; Table-7 dB
Receive path - distortion and Distortion
. . 23704280397
noise 1600Hz WB&NB Done (Noise) [dB], 0.0 26.62
VOLTE EVS
Band 12,Table-3; Table-7 dB
Receive path - distortion and Distortion
) ) 23704280397
noise 2000Hz WB&NB Done (Noise) [dB], 0.0 43.81
VOLTE EVS

Band 12,Table-3; Table-7

dB

©Copyright. All rights reserved by CTTL.
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Receive path - distortion and Distortion
. . 23104780397
noise 2500Hz WB&NB Done (Noise) [dB], 0.0 33.24
VOLTE EVS
Band 12,Table-3; Table-7 dB
Receive path - distortion and Distortion
) ) 23704280397
noise 3150Hz WB&NB Done (Noise) [dB], 0.0 3241
VOLTE EVS
Band 12, Table-3; Table-7 dB
Receive path - distortion and Distortion
. . 23104780397
noise 5000Hz WBonly Done (Noise) [dB], 0.0 36.10
VOLTE EVS
Band 12, Table-3; Table-7 dB
5.2 Receive path — distortion
. 23T04Z80397
and noise Ok
VOLTE EVS
Band 12,Table-3; Table-7
L/dB[Pa/V]
50
30
5.3 Receive Acoustic Min. dist. to iz
Frequency response Ok tolerance 123704280397
Performance scheme [dB], o B VOLTE EVS
Band 12, Table-3; Table-7 243.2 Hz o | |

100 2@0 500 fiHz 2000 5000

1.40 dB at 243.2 Hz Ok

©Copyright. All rights reserved by CTTL.
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ANNEX E: The Worst-case Measurement Data of Other Codecs of

Telephony Call

Single Value Single ,
SMD Status . Object
Description Value
5.1 Receive Volume Control .
Speech Level 23T04Z80397 VoWifi
Performance 8N Done 93.11
[dB[SPL]] AMR
Table-8
5.1.1 -1 Conversation Gain 8N Ok Calculated Value 93.11 23T04780397 VoWifi
Table-8 [dB] 7 AMR
5.1 Receive Volume Control »
Speech Level 23T04Z80397 VoWifi
Performance 8N Done 93.45
[dB[SPL]] AMR
Table-8
5.1.1 -1 Conversation Gain 8N Ok Calculated Value 93.45 23T04780397 VoWifi
Table-8 [dB] " AMR
5.1 Receive Volume Control »
Speech Level 23T04Z80397 VoWifi
Performance 2N Done 8
[dB[SPL]]
64QAM;54Mbps; Table-8
5.1.1 -1 Conversation Gain 2N ok Calculated Value 23T04780397 VoWifi
64QAM;54Mbps; Table-8 [dB] AMR
5.1 Receive Volume Control -
Speech Level 23704280397 VoWifi
Performance 2N Done 88.04
[dB[SPL]] AMR
Table-8
5.1.1 -1 Conversation Gain 2N ok Calculated Value 18.04 23T04780397 VoWifi
Table-8 [dB] " AMR
5.1 Receive Volume Control
Speech Level
Performance 8N Done 93.60 237047280397 GSM
[dB[SPL]]
GSM 850
5.1.1 -1 Conversation Gain 8N Calculated Value
Ok 23.60 23704780397 GSM
GSM 850 [dB]
5.1 Receive Volume Control
Speech Level
Performance 2N Done 89.05 237047280397 GSM
[dB[SPL]]
GSM 1900
5.1.1 -1 Conversation Gain 2N Calculated Value
Ok 19.05 23704780397 GSM
GSM 1900 [dB]

©Copyright. All rights reserved by CTTL.
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ANNEX F: FREQUENCY RESPONSE USED DF and 1/12 OCTAVE

A a3l

Title: 5.3 Receive Acoustic Frequency response Performance

Mode: IDG measurement j File to analyse: _]
Signal

Source: ieee_male_dual_wb, Adj. -90 dB; -4 dB J
Measurement

Direction: Out2->M2 ~|  Runtime info: No _]
Pre measure info: | NNo J

Filcer: FIR J
Analysis .
Reference: rov_wb_refl (ext. created) J
Time range: 250.0..10450.0 ms o
Transformation: 12th octave, Hanning, FFT:16384, OV:75% J
Tolerance scheme: | wb_fr_tol, adj. to upper, 100..8000 Hz J
Calculate value: No j

Result
Check min. dist.: > 0.0 dB
Representation: -5..5, 100..8000 Hz, -50..50 dB

—Special features

Special features: Comp.delay, Store to rov_fr_wb.fft
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Filter
—FF/DF Average
Channel 1: IGﬁ’ j Channel 2: Iﬂﬁ" j
— Filter measured signal
Use IIR fitter 1: |D1”F j Mid./edge frequency: | 1000.0 | Hz
Kind: [Bandstop | Qualty: | 1.000 |
Order: |2n|:| order j Amplification: | 0 | dB
Type: |E=utterw|:|rth -]
—Filzer 2
Use IIR fitter 2: IGFF j Mid./edge frequency: | 1000.0 | Hz
Kind: [Bandstop =] Qualiy: | 1.000 |
Order: |2n|:| order j Amplification: | 0 | dB
Type: |Butterw|:|rth j
—Filter 3
Use IIR fitter 3: |G1”F j Mid./edge frequency: | 1000.0 | Hz
Kind: [Bandstop | Qualty: | 1.000 |
Order: |2nd order j Amplification: | 0 | dB
Type: IEutterwl:urth j
—Filter 4
Use IIR filter 4: |D1”F j Mid./edge frequency: | 1000.0 | Hz
Kind: [Bandstop | Qualty: | 1.000 |
Order: |2n|:| order j Amplification: | 0 | dB
Type: |E=utterw|:|rth -]
~IIR Filter combination
Fitter combination: setial |
—FIR Filter
lUse FIR Filter: IChE j FIR fitter: p2df_ieeelﬁ§2.1”f’t| J
oK |
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ANNEX G: HATS CERTIFICATE

S A
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HL

Mo o
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()

JL
iF 158§ 5 1Ssx2022-08382
B & & B
e 2HATS H HEHES R
H¥/Hz 315 63 125 250
REF/dB 92.45 92.40 92.39 92.46
(REF+10)/dB 102.45 102.40 102.38 102.47
#({f/dB 10.00 10.00 9.99 10.01
H#¥/Hz 500 1000 2000 16000
REF/dB 92.83 94.00 98.20 94.12
(REF+10)dB 102.83 104.00 108.19 103.81
#{f/dB 10.00 10.00 9.99 9.69
12
115
a 1
9
50 0 1O 00 1600(
| (H
2 HATS i HE 1% REPH
Ay
2. SER0E R
PR H B&K 4938 K9 JE A5 4% /5 35 76 HATS B EgT 77, {EH. 2% S abik iy B,
MEHEE (A PASO BIhF RO A& mE 3 A, 100 Hz £ 20 kHz {EHEA
1/3 AR oh o S0 2R A EE WL 3.
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ANNEX H: ACOUSTIC CHAMBER CERTIFICATE

R R L RN AW

EHERYS LSsx2021-19386
®r O & R
= WRBN RS R

ERMERT, AR A R REAN 1448, 173 fESREGE W 2.

[dB20Du Pa] Autospe ctramizb) - kapat
Working : Input ; Input : CFB Anahzer

0
%0
3
.t
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0 .
-10
-20

63 25 1k £k 16k AL
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B2 P B S
MRS ELS RAWEL: U=0.6dB (k=2)
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e,

MBS BB 1IF 1147-2006 AYMsE, M@ATIES. F_60 A~ F BedE—¥.
.

L REOU e ok B PR B A A A e RUEAS £ 9.
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Accredited Laboratory

AZLA has accredited

TELECOMMUNICATION TECHNOLOGY LABS, CAICT

Beijing, People’s Republic of China

for technical competence in the field of
Electrical Testing

This laborafory is accredited in accordance with the recognized Infernational Standard ISO/IEC 17025:2017
General requirements for the competence of testing and calibration laboratones. This accreditation demonstrates
technical competence for a defined scope and the operation of a laboratory quality management system
[refer to joint ISOHLACHAF Communiqué dated April 2017).

Presented this 24* day of June 2023.

Mr. Trace Mclinturff, Vice President, Accreditation Services
For the Accreditation Council

Cerfificate Number 704% 01

Valid to July 31, 2024

For the tests to which this occreditafion applies, please refer to the laboratory's Electrical Jcope of Accreditafion.

**END OF REPORT***
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