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ANNEX D PROBE CALIBRATION CERTIFICATE 
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ANNEX E DAE CALIBRATION CERTIFICATE 
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ANNEX F THE EVALUATION OF SPOTCHECK AND GOOGLE DUO 

F.1 The spot check results 

Table F-1 Test results for 2/3G 

Probe Position Band Ch. 

Measurement 

Position  

(x mm, y mm) 

ABM1  

(dB 

A/m) 

SNR 

(dB) 

T 

category 

transverse 
GSM 850 190 -5.8,12.5 -4.19 42.16 T4 

WCDMA1900 9400 -2.9,-4.2 -5.41 49.97 T4 

perpendicular 
GSM 850 190 3.3,4.6 7.47 42.93 T4 

WCDMA1900 9400 -0.4,6.2 5.39 51.83 T4 
Note: 

1. Bluetooth and WiFi function is turn off and microphone is muted. 

2. Signal strength measurement scan plots are presented in Annex B. 

3. The volume is adjusted to maximum level during T-Coil testing. 

 

Table F-2 Test results for LTE 

Probe 

Position 
Band Ch. Bandwidth 

Measurement 

Position  

(x mm, y mm) 

ABM1  

(dB 

A/m) 

SNR 

(dB) 

T 

category 

Transverse LTE B4 20175 20M 2.5,12.5 -0.44 59.06 T4 
Perpendicular LTE B2 18900 20M -0.4,6.2 5.47 46.48 T4 
Note: 

1. Bluetooth and WiFi function is turn off and microphone is muted. 

2. The worse case of each band for signal strength measurement scan plots are presented in Annex B. 

3. The volume is adjusted to maximum level during T-Coil testing. 

 

Table F-3 Test results for WiFi 

Probe 

Position 
Mode Ch. Bandwidth 

Measurement 

Position  

(x mm, y mm) 

ABM1  

(dB 

A/m) 

SNR 

(dB) 

Category 

T ? 

Transverse 802.11n 6 20M -5.5, 9.7 -2.01 42.76 T4 

Perpendicular 802.11n 6 20M -0.9, 6.6 5.65 46.57 T4 

Note: 

1. Bluetooth and WiFi function is turn off and microphone is muted. 

2. The worse case of each mode for signal strength measurement scan plots are presented in Annex B. 

3. The volume is adjusted to maximum level during T-Coil testing. 
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F.2 OTT VoIP test system and DUT configuration 

F.2.1 Test System Setup for OTT VoIP T-coil Testing 

General Note: 

Regards the protocols, Google Duo, the highlighting section of the test set up, reference levels 
used, codec(s) and the fact that an investigation was done to determine the worst-case codec/rate 
documented in the test results below.
 
OTT VoIP Application 

Google Duo is a pre-installed application on the DUT which allows for VoIP calls in a head-to-ear 
scenario. Duo uses the OPUS audio codec and supports a bitrate range of 6kbps to 75kbps. All air 
interfaces capable of a data connection were evaluated with Google Duo. When HAC testing we are 
using the Google Duo version is 26.0.179825522.alpha.DEV and the bitrate configuration can find 
at settings → Voice call parameters settings → Audio codec bitrate(6-75kbps).  
 
Test Procedure and Equipment Setup 

The test procedure for OTT testing is identical to the section above, except for how the signal is sent 
to the DUT, as outlined in the diagram below. 
The AMMI is connected to the support device’s Mic via Audio Data Line. The support device is 
connected to the Internet via Wi-Fi and the DUT is connected to the mobile base station via the 
technology under test. Using the DUT’s OTT application, a VoIP call is established with the 
support device. The test signal is sent from the DASY PC to the AMMI, from the AMMI to the 
support device, and finally to the DUT. To exercise the license antenna, the DUT was 
simultaneously connected to an external AP and to a mobile base station. 
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Device1： 
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Device2： 

 
Device3： 

 
 
 
 
 
 



 

No. I19Z62348-SEM02 
Page 98 of 135 

 

©Copyright. All rights reserved by CTTL. 

Device4： 

 
Device5：The auxiliary device is pre-installed with a test version of Google duo app, The test 
version app can control the configurations of audio codec bitrate  
Device6：The photo of DUT are presented in the additional document: Appendix to test report 
No.I19Z62348-SEM01/02 The photos of HAC test 
 
Audio Level Settings 

According to KDB 285076 D02, the average speech level of -20dBm0 shall be used for protocols not 
specifically listed in Table 7.1 of ANSI C63.19-2001.  
Determine Input Audio level is based on the Added additional dBFS level readout by Google Duo 
customize application and three steps need to do. 
1. Input a gain value to readout the -23dBFS level as reference. (0dBFS = 3.14 dBm0) 
2. Adjust gain level to readout the dBFS level until it changes to -24dBFS. 
3. Based on the step 1 and 2, and then calculate the gain value(dB) by interpolation to get the 

-20dBm0 corresponding gain value. 
 

Codec Bit-rate Investigation 

An investigation between the various bit-rate configurations (Low/Mid/High bit rates for Narrowband, 
Wideband, and EVS) are documented (ABM, SNNR, frequency response) to determine the worst 
case bit-rate for each voice service type. The tables below compare the varying bit-rate 
configurations 
 
Air Interface Investigation 

Using the worst-case bit-rate and Radio Configuration found in §11.2/11.3/11.4, a limited set of 
bands/channel/ bandwidths were then tested to confirm that there is no effect to the T-rating when 
changing the band/channel/bandwidth, it is necessary to report only a set band/channel/bandwidth 
for each orientation for a voice service/air interface. 
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F.2.2 Codec Configuration 

An investigation was performed for each applicable data mode to determine the audio codec 
configuration to be used for testing. The 6kbps codec setting was used for the audio codec on the 
auxiliary VoIP unit for OTT VoIP T-coil testing. See below tables for comparisons between codec data 
rates on all applicable data modes: 
 

Table F.2-1 Codec Investigation – OTT over EDGE 

Codec Setting 64kbps 6kbps Orientation Channel 
ABM1 (dBA/m) 6.75 5.15 

Z(axial) 661 Frequency Response Pass Pass 
SNR (dB) 55.31 54.53 

 

Table F.2-2 Codec Investigation – OTT over HSPA 

Codec Setting 64kbps 6kbps Orientation Channel 
ABM1 (dBA/m) 7.31 6.45 

Z(axial) 9400 Frequency Response Pass Pass 
SNR (dB) 50.19 49.81 

 

Table F.2-3 Codec Investigation – OTT over LTE 

Codec Setting 64kbps 6kbps Orientation Band/BW Channel 
ABM1 (dBA/m) 7.83 8.12 

Z(axial) B2/20M 18900 Frequency Response Pass Pass 
SNR (dB) 50.12 49.03 

 

Table F.2-4 Codec Investigation – OTT over WiFi 

Codec Setting 64kbps 6kbps Orientation Band/BW Channel 
ABM1 (dBA/m) 5.29 7.31 

Z(axial) 
2.4GHz 
802.11b 

6 Frequency Response Pass Pass 
SNR (dB) 46.54 46.13 
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F.2.3 Radio Configuration for OTT VoIP (LTE) 

An investigation was performed to determine the modulation and RB configuration to be used for 
testing. 20MHz BW，QPSK, 1RB, 50RB offset was used for the testing as the worst-case 
configuration for the handset. See below table for comparisons between different radio 
configurations: 
 

Table F.2-5 OTT VoIP (LTE) SNR by Radio Configuration 

Band Channel 
Bandwidth 

[MHz] 
Modulation RB Size RB Offset   

ABM1 
[dB(A/m)] 

SNR 
[dB] 

LTE B2 18900 20 QPSK 1 0 8.90 50.44 
LTE B2 18900 20 QPSK 1 50 8.12 49.03 
LTE B2 18900 20 QPSK 1 99 7.78 50.74 
LTE B2 18900 20 QPSK 50 0 8.55 50.11 
LTE B2 18900 20 QPSK 50 25 7.63 49.71 
LTE B2 18900 20 QPSK 50 50 8.51 49.57 
LTE B2 18900 20 QPSK 100 0 8.39 50.26 
LTE B2 18900 20 16QAM 1 50 9.27 50.05 
LTE B2 18900 20 64QAM 1 50 9.02 49.49 
LTE B2 18900 15 QPSK 1 50 8.13 50.51 
LTE B2 18900 10 QPSK 1 50 7.28 49.42 
LTE B2 18900 5 QPSK 1 50 9.04 49.86 
LTE B2 18900 3 QPSK 1 50 8.82 50.28 
LTE B2 18900 1.4 QPSK 1 50 8.91 50.72 

An investigation was performed to determine the worst-case LTE band to be used for OTT VoIP 
testing. LTE Band 2 of FDD were used for the testing as the worst-case configuration for the 
handset. See below table for comparisons between different LTE bands: 
 

Table F.2-6 OTT VoIP (LTE) SNR by LTE bands 

Band Channel 
Bandwidth 

[MHz] 
Modulation 

RB 
Size 

RB 
Offset 

ABM1 
[dB(A/m)] 

SNR 
[dB] 

LTE B2 21100 20 QPSK 1 50 8.12 49.03 
LTE B4 20175 20 QPSK 1 50 7.48 48.15 
LTE B5 20525 10 QPSK 1 50 8,15 49.85 
LTE B12 23095 10 QPSK 1 50 7.72 50.11 
LTE B14 23330 10 QPSK 1 50 8.96 49.57 
LTE B30 27710 10 QPSK 1 50 8.29 49.84 
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F.2.4 Radio Configuration for OTT VoIP (WiFi) 

An investigation was performed on all applicable data rates and modulations to determine the 
radio configuration to be used for testing. See below tables for comparisons between different 
radio configurations in each 802.11 standard: 
 

Table F.2-7 802.11b SNR by Radio Configuration 

Mode Channel Modulation Data Rate [Mbps] ABM1 [dB(A/m)] SNR [dB] 
802.11b 6 DSSS 1 7.31 46.13 
802.11b 6 DSSS 2 6.05 45.91 
802.11b 6 CCK 5.5 6.29 46.37 
802.11b 6 CCK 11 7.17 46.48 

 

Table F.2-8 802.11g SNR by Radio Configuration 

Mode Channel Modulation Data Rate [Mbps] ABM1 [dB(A/m)] SNR [dB] 
802.11g 6 BPSK 6 6.47 47.21 
802.11g 6 BPSK 9 7.93 47.14 
802.11g 6 QPSK 12 7.70 46.60 
802.11g 6 QPSK 18 6.89 47.35 
802.11g 6 16-QAM 24 7.88 47.46 
802.11g 6 16-QAM 36 6.99 47.41 
802.11g 6 64-QAM 48 6.76 47.86 
802.11g 6 64-QAM 54 7.74 46.75 

 

Table F.2-9 802.11n 20MHz BW SNR by Radio Configuration 

Mode 
Bandwidth 

[MHz] 
Channel Modulation 

Data Rate 
[Mbps] 

ABM1 
[dB(A/m)] 

SNR 
[dB] 

802.11n 20 6 BPSK 6.5 7.67 47.88 
802.11n 20 6 QPSK 13 7.71 47.13 
802.11n 20 6 QPSK 19.5 7.15 47.16 
802.11n 20 6 16-QAM 26 6.74 47.39 
802.11n 20 6 16-QAM 39 7.62 47.64 
802.11n 20 6 64-QAM 52 6.96 47.85 
802.11n 20 6 64-QAM 58.5 6.46 47.17 
802.11n 20 6 64-QAM 65 8.07 47.11 
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F.2.5 Test results for OTT VoIP 

Table F.2-10 Test results for 2/3G 

Probe 

Position 
Band Ch. 

Measurement 

Position  

(x mm, y mm) 

ABM1  

(dB 

A/m) 

SNR 

(dB) 

Category 

T ? 

Transverse 

EDGE850(2TX) 190 1.2,8.4 -2.31 50.16 T4 

EDGE1900(2TX) 661 0.8,14.6 -1.11 49.98 T4 

W850 4407 0.2,-3.9 -0.98 52.18 T4 

W1900 9800 0.8, -4.2 -1.45 53.27 T4 

W1700 1637 -4.2,-4.2 -1.08 49.21 T4 

Perpendicular 

EDGE850(2TX) 190 -0.9,7.1 5.34 52.31 T4 

EDGE1900(2TX) 661 -0.4,6.2 5.15 54.53 T4 

W850 4407 -1.1,5.6 4.31 50.26 T4 

W1900 9800 -0.4,7.1 6.45 49.81 T4 

W1700 1637 -1.2,4.6 6.74 49.10 T4 

Note: 

1. Bluetooth and WiFi function is turn off and microphone is muted. 

2. Signal strength measurement scan plots are presented in Annex B. 

3. The volume is adjusted to maximum level during T-Coil testing. 

Table F.2-11 Test results for LTE 

Probe 

Position 
Band Ch. 

Band

width 

Measurement 

Position  

(x mm, y mm) 

ABM1  

(dB 

A/m) 

SNR 

(dB) 

Category 

T ? 

Transverse LTE B4 20175 20 -7.5,-4.2 -6.45 42.76 T4 

Perpendicular LTE B4 20175 20 0,8.3 7.48 48.15 T4 

Note: 

1. Bluetooth and WiFi function is turn off and microphone is muted. 

2. The worse case of each band for signal strength measurement scan plots are presented in Annex B. 

3. The volume is adjusted to maximum level during T-Coil testing. 

Table F.2-12 Test results for WiFi 

Probe 

Position 
Mode Ch. Bandwidth 

Measurement 

Position  

(x mm, y mm) 

ABM1  

(dB A/m) 

SNR 

(dB) 

Category 

T ? 

Transverse 

802.11b 6 20M -5,9.2 -1.07 39.69 T4 

802.11g 6 20M -4.2,8.7 -2.11 40.47 T4 

802.11n 6 20M -3.6,9.1 -1.31 40.23 T4 

Perpendicular 

802.11b 6 20M -4.2,5 6.05 45.91 T4 

802.11g 6 20M 0.4,4.6 7.70 46.60 T4 

802.11n 6 20M -2.7,4.1 8.07 47.11 T4 

Note: 

1. Bluetooth and WiFi function is turn off and microphone is muted. 

2. The worse case of each mode for signal strength measurement scan plots are presented in Annex B. 

3. The volume is adjusted to maximum level during T-Coil testing. 
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F.3 Test plots of spot check 

T-Coil GSM 850 Transverse 

Date: 2020-1-15 

Electronics: DAE4 Sn1331 

Medium: Air 

Medium parameters used: σ = 0 mho/m, εr = 1; ρ = 1 kg/m3 

Ambient Temperature:22.5oC           

Communication System: GSM 850; Frequency: 836.6 MHz; Duty Cycle: 1:8.3 

Probe: AM1DV2 - 1064; 

 

T-Coil/General Scans/y (transversal) 4.2mm 50 x 50/ABM Interpolated 

Signal(x,y,z) (121x121x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm 

Signal Type: Audio File (.wav) 48k_voice_1kHz_1s.wav 

Output Gain: 37.15 

Measure Window Start: 300ms 

Measure Window Length: 1000ms 

BWC applied: 0.16 dB 

Device Reference Point: 0, 0, -6.3 mm 

  

 

Cursor:  

ABM1 = -0.06 dBA/m 

BWC Factor = 0.16 dB 

Location: 3.8, 12.9, 3.7 mm 

 

T-Coil/General Scans/y (transversal) 4.2mm 50 x 50/ABM Interpolated 

SNR(x,y,z) (121x121x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm 

Signal Type: Audio File (.wav) 48k_voice_1kHz_1s.wav 

Output Gain: 37.15 

Measure Window Start: 300ms 

Measure Window Length: 1000ms 

BWC applied: 0.16 dB 

Device Reference Point: 0, 0, -6.3 mm 

  

 

Cursor:  

ABM1/ABM2 = 42.16 dB 

ABM1 comp = -4.19 dBA/m 

BWC Factor = 0.16 dB 

Location: -5.8, 12.5, 3.7 mm 
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 0 dB = 0.9935 A/m = -0.06 dBA/m 

 

Fig F.3.1 T-Coil GSM 850
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T-Coil GSM 850 Perpendicular  

Date: 2020-1-15 

Electronics: DAE4 Sn1331 

Medium: Air 

Medium parameters used: σ = 0 mho/m, εr = 1; ρ = 1 kg/m3 

Ambient Temperature:22.5oC           

Communication System: GSM 850; Frequency: 836.6 MHz; Duty Cycle: 1:8.3 

Probe: AM1DV2 - 1064; 

 

T-Coil/General Scans/z (axial) 4.2mm 50 x 50 12.2kbps/ABM Interpolated 

Signal(x,y,z) (121x121x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm 

Signal Type: Audio File (.wav) 48k_voice_1kHz_1s.wav 

Output Gain: 37.15 

Measure Window Start: 300ms 

Measure Window Length: 1000ms 

BWC applied: 0.16 dB 

Device Reference Point: 0, 0, -6.3 mm 

  

 

Cursor:  

ABM1 = 7.55 dBA/m 

BWC Factor = 0.16 dB 

Location: 3.8, 4.2, 3.7 mm 

 

T-Coil/General Scans/z (axial) 4.2mm 50 x 50 12.2kbps/ABM Interpolated 

SNR(x,y,z) (121x121x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm 

Signal Type: Audio File (.wav) 48k_voice_1kHz_1s.wav 

Output Gain: 37.15 

Measure Window Start: 300ms 

Measure Window Length: 1000ms 

BWC applied: 0.16 dB 

Device Reference Point: 0, 0, -6.3 mm 

  

 

Cursor:  

ABM1/ABM2 = 42.93 dB 

ABM1 comp = 7.47 dBA/m 

BWC Factor = 0.16 dB 

Location: 3.3, 4.6, 3.7 mm 
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 0 dB = 2.385 A/m = 7.55 dBA/m 

 

Fig F.3.2 T-Coil GSM 850
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T-Coil WCDMA 1900 Transverse 

Date: 2020-1-15 

Electronics: DAE4 Sn1331 

Medium: Air 

Medium parameters used: σ = 0 mho/m, εr = 1; ρ = 1 kg/m3 

Ambient Temperature:22.5oC           

Communication System: WCDMA 1900; Frequency: 1880 MHz; Duty Cycle: 1:1 

Probe: AM1DV2 - 1064; 

 

T-Coil/General Scans/y (transversal) 4.2mm 50 x 50/ABM Interpolated 

Signal(x,y,z) (121x121x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm 

Signal Type: Audio File (.wav) 48k_voice_1kHz_1s.wav 

Output Gain: 37.15 

Measure Window Start: 300ms 

Measure Window Length: 1000ms 

BWC applied: 0.16 dB 

Device Reference Point: 0, 0, -6.3 mm 

  

 

Cursor:  

ABM1 = -0.29 dBA/m 

BWC Factor = 0.16 dB 

Location: 3.3, 12.9, 3.7 mm 

 

T-Coil/General Scans/y (transversal) 4.2mm 50 x 50/ABM Interpolated 

SNR(x,y,z) (121x121x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm 

Signal Type: Audio File (.wav) 48k_voice_1kHz_1s.wav 

Output Gain: 37.15 

Measure Window Start: 300ms 

Measure Window Length: 1000ms 

BWC applied: 0.16 dB 

Device Reference Point: 0, 0, -6.3 mm 

  

 

Cursor:  

ABM1/ABM2 = 49.97 dB 

ABM1 comp = -5.41 dBA/m 

BWC Factor = 0.16 dB 

Location: -2.9, -4.2, 3.7 mm 
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 0 dB = 0.9673 A/m = -0.29 dBA/m 

 

 Fig F.3.3 T-Coil WCDMA 1900
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T-Coil WCDMA 1900 Perpendicular 

Date: 2020-1-15 

Electronics: DAE4 Sn1331 

Medium: Air 

Medium parameters used: σ = 0 mho/m, εr = 1; ρ = 1 kg/m3 

Ambient Temperature:22.5oC           

Communication System: WCDMA 1900; Frequency: 1880 MHz; Duty Cycle: 1:1 

Probe: AM1DV2 - 1064; 

T-Coil/General Scans/z (axial) 4.2mm 50 x 50 12.2kbps/ABM Interpolated 

Signal(x,y,z) (121x121x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm 

Signal Type: Audio File (.wav) 48k_voice_1kHz_1s.wav 

Output Gain: 37.15 

Measure Window Start: 300ms 

Measure Window Length: 1000ms 

BWC applied: 0.16 dB 

Device Reference Point: 0, 0, -6.3 mm 

  

 

Cursor:  

ABM1 = 7.30 dBA/m 

BWC Factor = 0.16 dB 

Location: 3.8, 3.3, 3.7 mm 

 

T-Coil/General Scans/z (axial) 4.2mm 50 x 50 12.2kbps/ABM Interpolated 

SNR(x,y,z) (121x121x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm 

Signal Type: Audio File (.wav) 48k_voice_1kHz_1s.wav 

Output Gain: 37.15 

Measure Window Start: 300ms 

Measure Window Length: 1000ms 

BWC applied: 0.16 dB 

Device Reference Point: 0, 0, -6.3 mm 

  

 

Cursor:  

ABM1/ABM2 = 51.83 dB 

ABM1 comp = 5.39 dBA/m 

BWC Factor = 0.16 dB 

Location: -0.4, 6.2, 3.7 mm 
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 0 dB = 2.316 A/m = 7.30 dBA/m 

 

Fig F.3.4 T-Coil WCDMA 1900 
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T-Coil LTE B4 20M Transverse 

Date: 2020-1-15 

Electronics: DAE4 Sn1331 

Medium: Air 

Medium parameters used: σ = 0 mho/m, εr = 1; ρ = 1 kg/m3 

Ambient Temperature:22.5oC           

Communication System: LTE B4; Frequency: 1732.5 MHz; Duty Cycle: 1:1 

Probe: AM1DV2 - 1064; 

 

T-Coil/General Scans/y (transversal) 4.2mm 50 x 50 20M/ABM 

Interpolated Signal(x,y,z) (121x121x1): Interpolated grid: dx=1.000 mm, 

dy=1.000 mm 

Signal Type: Audio File (.wav) 48k_voice_1kHz_1s.wav 

Output Gain: 100 

Measure Window Start: 300ms 

Measure Window Length: 1000ms 

BWC applied: 0.16 dB 

Device Reference Point: 0, 0, -6.3 mm 

  

 

Cursor:  

ABM1 = -0.43 dBA/m 

BWC Factor = 0.16 dB 

Location: 2.9, 12.5, 3.7 mm 

 

T-Coil/General Scans/y (transversal) 4.2mm 50 x 50 20M/ABM 

Interpolated SNR(x,y,z) (121x121x1): Interpolated grid: dx=1.000 mm, 

dy=1.000 mm 

Signal Type: Audio File (.wav) 48k_voice_1kHz_1s.wav 

Output Gain: 100 

Measure Window Start: 300ms 

Measure Window Length: 1000ms 

BWC applied: 0.16 dB 

Device Reference Point: 0, 0, -6.3 mm 

  

 

Cursor:  

ABM1/ABM2 = 59.06 dB 

ABM1 comp = -0.44 dBA/m 
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BWC Factor = 0.16 dB 

Location: 2.5, 12.5, 3.7 mm 

  

 0 dB = 0.9519 A/m = -0.43 dBA/m 

 

 Fig F.3.5 T-Coil LTE B4
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T-Coil LTE B2 20M Perpendicular 

Date: 2020-1-15 

Electronics: DAE4 Sn1331 

Medium: Air 

Medium parameters used: σ = 0 mho/m, εr = 1; ρ = 1 kg/m3 

Ambient Temperature:22.5oC           

Communication System: LTE B2; Frequency: 1880 MHz; Duty Cycle: 1:1 

Probe: AM1DV2 - 1064; 

 

T-Coil/General Scans/z (axial) 4.2mm 50 x 50 20M/ABM Interpolated 

Signal(x,y,z) (121x121x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm 

Signal Type: Audio File (.wav) 48k_voice_1kHz_1s.wav 

Output Gain: 100 

Measure Window Start: 300ms 

Measure Window Length: 1000ms 

BWC applied: 0.16 dB 

Device Reference Point: 0, 0, -6.3 mm 

  

 

Cursor:  

ABM1 = 7.45 dBA/m 

BWC Factor = 0.16 dB 

Location: 3.3, 2.9, 3.7 mm 

 

T-Coil/General Scans/z (axial) 4.2mm 50 x 50 20M/ABM Interpolated 

SNR(x,y,z) (121x121x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm 

Signal Type: Audio File (.wav) 48k_voice_1kHz_1s.wav 

Output Gain: 100 

Measure Window Start: 300ms 

Measure Window Length: 1000ms 

BWC applied: 0.16 dB 

Device Reference Point: 0, 0, -6.3 mm 

  

 

Cursor:  

ABM1/ABM2 = 46.48 dB 

ABM1 comp = 5.47 dBA/m 
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BWC Factor = 0.16 dB 

Location: -0.4, 6.2, 3.7 mm 

  

 0 dB = 2.358 A/m = 7.45 dBA/m 

 

Fig F.3.6 T-Coil LTE B2 
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T-Coil WiFi-2.4G 11n Transverse 

Date: 2020-1-15 

Electronics: DAE4 Sn1331 

Medium: Air 

Medium parameters used: σ = 0 mho/m, εr = 1; ρ = 1 kg/m3 

Ambient Temperature:22.5oC           

Communication System: WiFi-2.4G; Frequency: 2437 MHz; Duty Cycle: 1:1 

Probe: AM1DV2 - 1064; 

 

y (transversal) 4.2mm 50 x 50/ABM Interpolated Signal(x,y,z) 

(121x121x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm 

Signal Type: Audio File (.wav) 48k_voice_1kHz_1s.wav 

Output Gain: 100 

Measure Window Start: 300ms 

Measure Window Length: 1000ms 

BWC applied: 0.16 dB 

Device Reference Point: 0, 0, -6.3 mm 

  

 

Cursor:  

ABM1 = 1.97 dBA/m 

BWC Factor = 0.16 dB 

Location: 3.3, 12.1, 3.7 mm 

 

y (transversal) 4.2mm 50 x 50/ABM Interpolated SNR(x,y,z) (121x121x1): 

Interpolated grid: dx=1.000 mm, dy=1.000 mm 

Signal Type: Audio File (.wav) 48k_voice_1kHz_1s.wav 

Output Gain: 100 

Measure Window Start: 300ms 

Measure Window Length: 1000ms 

BWC applied: 0.16 dB 

Device Reference Point: 0, 0, -6.3 mm 

  

 

Cursor:  

ABM1/ABM2 = 42.76 dB 

ABM1 comp = -2.01 dBA/m 

BWC Factor = 0.16 dB 

Location: -5.5, 9.7, 3.7 mm 
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 0 dB = 1.255 A/m = 1.97 dBA/m 

  

 

 Fig F.3.7 T-Coil WiFi-2.4G
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T-Coil WiFi-2.4G 11n Perpendicular 

Date: 2020-1-15 

Electronics: DAE4 Sn1331 

Medium: Air 

Medium parameters used: σ = 0 mho/m, εr = 1; ρ = 1 kg/m3 

Ambient Temperature:22.5oC           

Communication System: WiFi-2.4G; Frequency: 2437 MHz; Duty Cycle: 1:1 

Probe: AM1DV2 - 1064; 

 

z (axial) 4.2mm 50 x 50/ABM Interpolated Signal(x,y,z) (121x121x1): 

Interpolated grid: dx=1.000 mm, dy=1.000 mm 

Signal Type: Audio File (.wav) 48k_voice_1kHz_1s.wav 

Output Gain: 100 

Measure Window Start: 300ms 

Measure Window Length: 1000ms 

BWC applied: 0.16 dB 

Device Reference Point: 0, 0, -6.3 mm 

  

 

Cursor:  

ABM1 = 9.91 dBA/m 

BWC Factor = 0.16 dB 

Location: 4.2, 0.8, 3.7 mm 

 

z (axial) 4.2mm 50 x 50/ABM Interpolated SNR(x,y,z) (121x121x1): 

Interpolated grid: dx=1.000 mm, dy=1.000 mm 

Signal Type: Audio File (.wav) 48k_voice_1kHz_1s.wav 

Output Gain: 100 

Measure Window Start: 300ms 

Measure Window Length: 1000ms 

BWC applied: 0.16 dB 

Device Reference Point: 0, 0, -6.3 mm 

  

 

Cursor:  

ABM1/ABM2 = 46.57 dB 

ABM1 comp = 5.65 dBA/m 

BWC Factor = 0.16 dB 

Location: -0.9, 6.6, 3.7 mm 
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 0 dB = 3.130 A/m = 9.91 dBA/m 

  

 

Fig F.3.8 T-Coil WiFi-2.4G 
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F.4 Test plots of Google duo 

T-Coil WCDMA 1700 Transverse 

Date: 2020-1-15 

Electronics: DAE4 Sn1331 

Medium: Air 

Medium parameters used: σ = 0 mho/m, εr = 1; ρ = 1 kg/m3 

Ambient Temperature:22.5oC           

Communication System: WCDMA 1700; Frequency: 1732.4 MHz; Duty Cycle: 1:1 

Probe: AM1DV2 - 1064; 

 

T-Coil/General Scans/y (transversal) 4.2mm 50 x 50/ABM Interpolated 

Signal(x,y,z) (121x121x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm 

Signal Type: Audio File (.wav) 48k_voice_1kHz_1s.wav 

Output Gain: 37.15 

Measure Window Start: 300ms 

Measure Window Length: 1000ms 

BWC applied: 0.16 dB 

Device Reference Point: 0, 0, -6.3 mm 

  

 

Cursor:  

ABM1 = 4.19 dBA/m 

BWC Factor = 0.16 dB 

Location: 3.8, 13.3, 3.7 mm 

 

T-Coil/General Scans/y (transversal) 4.2mm 50 x 50/ABM Interpolated 

SNR(x,y,z) (121x121x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm 

Signal Type: Audio File (.wav) 48k_voice_1kHz_1s.wav 

Output Gain: 37.15 

Measure Window Start: 300ms 

Measure Window Length: 1000ms 

BWC applied: 0.16 dB 

Device Reference Point: 0, 0, -6.3 mm 

  

 

Cursor:  

ABM1/ABM2 = 49.21 dB 

ABM1 comp = -1.08 dBA/m 

BWC Factor = 0.16 dB 

Location: -4.2, -4.2, 3.7 mm 
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 0 dB = 1.620 A/m = 4.19 dBA/m 

 

 Fig F.4.1 T-Coil WCDMA 1700
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T-Coil WCDMA 1700 Perpendicular 

Date: 2020-1-15 

Electronics: DAE4 Sn1331 

Medium: Air 

Medium parameters used: σ = 0 mho/m, εr = 1; ρ = 1 kg/m3 

Ambient Temperature:22.5oC           

Communication System: WCDMA 1700; Frequency: 1732.4 MHz; Duty Cycle: 1:1 

Probe: AM1DV2 - 1064; 

T-Coil/General Scans/z (axial) 4.2mm 50 x 50 4.75kbps/ABM Interpolated 

Signal(x,y,z) (121x121x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm 

Signal Type: Audio File (.wav) 48k_voice_1kHz_1s.wav 

Output Gain: 37.15 

Measure Window Start: 300ms 

Measure Window Length: 1000ms 

BWC applied: 0.16 dB 

Device Reference Point: 0, 0, -6.3 mm 

  

 

Cursor:  

ABM1 = 8.13 dBA/m 

BWC Factor = 0.16 dB 

Location: 2.5, 3.3, 3.7 mm 

 

T-Coil/General Scans/z (axial) 4.2mm 50 x 50 4.75kbps/ABM Interpolated 

SNR(x,y,z) (121x121x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm 

Signal Type: Audio File (.wav) 48k_voice_1kHz_1s.wav 

Output Gain: 37.15 

Measure Window Start: 300ms 

Measure Window Length: 1000ms 

BWC applied: 0.16 dB 

Device Reference Point: 0, 0, -6.3 mm 

  

 

Cursor:  

ABM1/ABM2 = 49.10 dB 

ABM1 comp = 6.74 dBA/m 

BWC Factor = 0.16 dB 

Location: -1.2, 4.6, 3.7 mm 
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 0 dB = 2.550 A/m = 8.13 dBA/m 

 

Fig F.4.2 T-Coil WCDMA 1700 
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T-Coil LTE B4 20M Transverse 

Date: 2020-1-15 

Electronics: DAE4 Sn1331 

Medium: Air 

Medium parameters used: σ = 0 mho/m, εr = 1; ρ = 1 kg/m3 

Ambient Temperature:22.5oC           

Communication System: LTE B4; Frequency: 1732.5 MHz; Duty Cycle: 1:1 

Probe: AM1DV2 - 1064; 

 

T-Coil/General Scans/y (transversal) 4.2mm 50 x 50 20M/ABM 

Interpolated Signal(x,y,z) (121x121x1): Interpolated grid: dx=1.000 mm, 

dy=1.000 mm 

Signal Type: Audio File (.wav) 48k_voice_1kHz_1s.wav 

Output Gain: 100 

Measure Window Start: 300ms 

Measure Window Length: 1000ms 

BWC applied: 0.16 dB 

Device Reference Point: 0, 0, -6.3 mm 

  

 

Cursor:  

ABM1 = 1.69 dBA/m 

BWC Factor = 0.16 dB 

Location: 0.4, 13.7, 3.7 mm 

 

T-Coil/General Scans/y (transversal) 4.2mm 50 x 50 20M/ABM 

Interpolated SNR(x,y,z) (121x121x1): Interpolated grid: dx=1.000 mm, 

dy=1.000 mm 

Signal Type: Audio File (.wav) 48k_voice_1kHz_1s.wav 

Output Gain: 100 

Measure Window Start: 300ms 

Measure Window Length: 1000ms 

BWC applied: 0.16 dB 

Device Reference Point: 0, 0, -6.3 mm 

  

 

Cursor:  

ABM1/ABM2 = 42.76 dB 

ABM1 comp = -6.45 dBA/m 
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BWC Factor = 0.16 dB 

Location: -7.5, -4.2, 3.7 mm 

  

 0 dB = 1.215 A/m = 1.69 dBA/m 

 

 Fig F.4.3 T-Coil LTE B4



 

No. I19Z62348-SEM02 
Page 125 of 135 

 

©Copyright. All rights reserved by CTTL. 

T-Coil LTE B4 10M Perpendicular 

Date: 2020-1-15 

Electronics: DAE4 Sn1331 

Medium: Air 

Medium parameters used: σ = 0 mho/m, εr = 1; ρ = 1 kg/m3 

Ambient Temperature:22.5oC           

Communication System: LTE B4; Frequency: 1732.5 MHz; Duty Cycle: 1:1 

Probe: AM1DV2 - 1064; 

 

T-Coil/General Scans/z (axial) 4.2mm 50 x 50 20M/ABM Interpolated 

Signal(x,y,z) (121x121x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm 

Signal Type: Audio File (.wav) 48k_voice_1kHz_1s.wav 

Output Gain: 100 

Measure Window Start: 300ms 

Measure Window Length: 1000ms 

BWC applied: 0.16 dB 

Device Reference Point: 0, 0, -6.3 mm 

  

 

Cursor:  

ABM1 = 10.36 dBA/m 

BWC Factor = 0.16 dB 

Location: 3.3, 4.2, 3.7 mm 

 

T-Coil/General Scans/z (axial) 4.2mm 50 x 50 20M/ABM Interpolated 

SNR(x,y,z) (121x121x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm 

Signal Type: Audio File (.wav) 48k_voice_1kHz_1s.wav 

Output Gain: 100 

Measure Window Start: 300ms 

Measure Window Length: 1000ms 

BWC applied: 0.16 dB 

Device Reference Point: 0, 0, -6.3 mm 

  

 

Cursor:  

ABM1/ABM2 = 48.15 dB 

ABM1 comp = 7.48 dBA/m 



 

No. I19Z62348-SEM02 
Page 126 of 135 

 

©Copyright. All rights reserved by CTTL. 

BWC Factor = 0.16 dB 

Location: 0, 8.3, 3.7 mm 

  

 0 dB = 3.297 A/m = 10.36 dBA/m 

 

Fig F.4.4 T-Coil LTE B4 
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T-Coil WiFi-2.4G 11b Transverse 

Date: 2020-1-15 

Electronics: DAE4 Sn1331 

Medium: Air 

Medium parameters used: σ = 0 mho/m, εr = 1; ρ = 1 kg/m3 

Ambient Temperature:22.5oC           

Communication System: WiFi-2.4G; Frequency: 2437 MHz; Duty Cycle: 1:1 

Probe: AM1DV2 - 1064; 

 

y (transversal) 4.2mm 50 x 50/ABM Interpolated Signal(x,y,z) 

(121x121x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm 

Signal Type: Audio File (.wav) 48k_voice_1kHz_1s.wav 

Output Gain: 100 

Measure Window Start: 300ms 

Measure Window Length: 1000ms 

BWC applied: 0.16 dB 

Device Reference Point: 0, 0, -6.3 mm 

  

 

Cursor:  

ABM1 = 1.19 dBA/m 

BWC Factor = 0.16 dB 

Location: 4.6, 10.8, 3.7 mm 

 

y (transversal) 4.2mm 50 x 50/ABM Interpolated SNR(x,y,z) (121x121x1): 

Interpolated grid: dx=1.000 mm, dy=1.000 mm 

Signal Type: Audio File (.wav) 48k_voice_1kHz_1s.wav 

Output Gain: 100 

Measure Window Start: 300ms 

Measure Window Length: 1000ms 

BWC applied: 0.16 dB 

Device Reference Point: 0, 0, -6.3 mm 

  

 

Cursor:  

ABM1/ABM2 = 39.69 dB 

ABM1 comp = -1.07 dBA/m 

BWC Factor = 0.16 dB 

Location: -5, 9.2, 3.7 mm 
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 0 dB = 1.147 A/m = 1.19 dBA/m 

  

 

 Fig F.4.5 T-Coil WiFi-2.4G
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T-Coil WiFi-2.4G 11b Perpendicular 

Date: 2020-1-15 

Electronics: DAE4 Sn1331 

Medium: Air 

Medium parameters used: σ = 0 mho/m, εr = 1; ρ = 1 kg/m3 

Ambient Temperature:22.5oC           

Communication System: WiFi-2.4G; Frequency: 2437 MHz; Duty Cycle: 1:1 

Probe: AM1DV2 - 1064; 

 

z (axial) 4.2mm 50 x 50/ABM Interpolated Signal(x,y,z) (121x121x1): 

Interpolated grid: dx=1.000 mm, dy=1.000 mm 

Signal Type: Audio File (.wav) 48k_voice_1kHz_1s.wav 

Output Gain: 100 

Measure Window Start: 300ms 

Measure Window Length: 1000ms 

BWC applied: 0.16 dB 

Device Reference Point: 0, 0, -6.3 mm 

  

 

Cursor:  

ABM1 = 9.08 dBA/m 

BWC Factor = 0.16 dB 

Location: 4.6, 4.2, 3.7 mm 

 

z (axial) 4.2mm 50 x 50/ABM Interpolated SNR(x,y,z) (121x121x1): 

Interpolated grid: dx=1.000 mm, dy=1.000 mm 

Signal Type: Audio File (.wav) 48k_voice_1kHz_1s.wav 

Output Gain: 100 

Measure Window Start: 300ms 

Measure Window Length: 1000ms 

BWC applied: 0.16 dB 

Device Reference Point: 0, 0, -6.3 mm 

  

 

Cursor:  

ABM1/ABM2 = 45.91 dB 

ABM1 comp = 6.05 dBA/m 

BWC Factor = 0.16 dB 

Location: -4.2, 5, 3.7 mm 
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 0 dB = 2.846 A/m = 9.08 dBA/m 

  

 

Fig F.4.6 T-Coil WiFi-2.4G 
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F.5 Frequency respond curves of spot check 

 

Figure F.5.1 Frequency Response of GSM 850 

 

 

Figure F.5.2 Frequency Response of WCDMA 1900 
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Figure F.5.3 Frequency Response of LTE B2 

 

 

Figure F.5.4 Frequency Response of WiFi 2.4G 
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F.6 Frequency respond curves of Google duo 

 

Figure F.6.1 Frequency Response of WCDMA 1700 

 

 

Figure F.6.2 Frequency Response of LTE B4 
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Figure F.6.3 Frequency Response of WiFi 2.4G 
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The photos of HAC test are presented in the additional document:  

 

Appendix to test report no. I19Z62348-SEM01/02 

The photos of HAC test 
 

 
 


