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Table 11.2.6 NR Body-Worn/Hotspot SAR 
MEASUREMENT RESULTS 

FREQUENCY 
Mode/ 
Band 

BW 
[MHz] 

Max 
Allowed 
Power 
[dBm] 

Cond. 
PWR 

[dBm] 

Drift 
Power 
[dB] 

MPR Position 
Device 
Serial 

Number 
Waveform/ 

Mod. 
RB 

Size 
RB 

Offs. 
Duty 
Cycle 

1g 
SAR 

(W/kg) 
Scaling 
Factor 

1g 
Scaled 
SAR 

(W/kg) 

Plots 
# MHz Ch 

3 624.99  641666 NR B48 40 19.30  19.20  -0.040  0 10 mm [Top] FCC #1 DFT-s-OFDM 
QPSK 1 104 1:1 0.123  1.023  0.126    

3 624.99  641666 NR B48 40 19.30  19.06  0.010  0 10 mm [Top] FCC #1 DFT-s-OFDM 
QPSK 50 28 1:1 0.100  1.057  0.106    

3 624.99  641666 NR B48 40 19.30  19.20  0.190  0 10 mm [Bottom] FCC #1 DFT-s-OFDM 
QPSK 1 104 1:1 0.032  1.023  0.033    

3 624.99  641666 NR B48 40 19.30  19.06  0.010  0 10 mm [Bottom] FCC #1 DFT-s-OFDM 
QPSK 50 28 1:1 0.013  1.057  0.014    

3 624.99  641666 NR B48 40 19.30  19.20  -0.020  0 10 mm [Front] FCC #1 DFT-s-OFDM 
QPSK 1 104 1:1 0.192  1.023  0.196    

3 624.99  641666 NR B48 40 19.30  19.06  0.040  0 10 mm [Front] FCC #1 DFT-s-OFDM 
QPSK 50 28 1:1 0.139  1.057  0.147    

3 570.00  638000 NR B48 40 19.30  18.93  0.100  0 10 mm [Rear] FCC #1 CP-OFDM 
QPSK 1 104 1:1 0.129  1.089  0.140    

3 624.99  641666 NR B48 40 19.30  19.20  0.040  0 10 mm [Rear] FCC #1 DFT-s-OFDM 
QPSK 1 104 1:1 0.205  1.023  0.210    

3 679.98  645332 NR B48 40 19.30  19.16  0.020  0 10 mm [Rear] FCC #1 CP-OFDM 
QPSK 1 104 1:1 0.155  1.033  0.160    

3 624.99  641666 NR B48 40 19.30  19.06  -0.020  0 10 mm [Rear] FCC #1 DFT-s-OFDM 
QPSK 50 28 1:1 0.199  1.057  0.210    

3 570.00  638000 NR B48 40 19.30  18.93  0.040  0 10 mm [Right] FCC #1 DFT-s-OFDM 
QPSK 1 104 1:1 0.320  1.089  0.348    

3 624.99  641666 NR B48 40 19.30  19.20  0.050  0 10 mm [Right] FCC #1 DFT-s-OFDM 
QPSK 1 104 1:1 0.472  1.023  0.483  A53 

3 679.98  645332 NR B48 40 19.30  19.16  0.020  0 10 mm [Right] FCC #1 DFT-s-OFDM 
QPSK 1 104 1:1 0.328  1.033  0.339    

3 624.99  641666 NR B48 40 19.30  19.06  -0.000 0 10 mm [Right] FCC #1 DFT-s-OFDM 
QPSK 50 28 1:1 0.405  1.057  0.428    

3 624.99  641666 NR B48 40 17.80  17.66  0.050  1.5 10 mm [Right] FCC #1 CP-OFDM 
QPSK 1 1 1:1 0.289  1.033  0.299    

3 624.99  641666 NR B48 40 19.30  19.20  -0.090  0 10 mm [Right] FCC #1 DFT-s-OFDM 
QPSK 1 104 1;1 0.115  1.023  0.118    

3 624.99  641666 NR B48 40 19.30  19.20  0.020  0 10 mm [Right] FCC #1 DFT-s-OFDM 
QPSK 1 104 1;1 0.117  1.023  0.120    

3 624.99  641666 NR B48 40 17.80  17.66  0.010  1.5 10 mm [Rear] FCC #1 CP-OFDM 
QPSK 1 1 1:1 0.098  1.033  0.101    

3 624.99  641666 NR B48 40 19.30  19.20  -0.190  0 10 mm [Rear] FCC #1 DFT-s-OFDM 
QPSK 1 104 1;1 0.088  1.023  0.090    

3 624.99  641666 NR B48 40 19.30  19.20  0.050  0 10 mm [Rear] FCC #1 DFT-s-OFDM 
QPSK 1 104 1;1 0.081  1.023  0.083    

3 750.00  650000 NR B77 100 22.50  22.43  0.070  0 10 mm [Top] FCC #1 DFT-s-OFDM 
QPSK 1 271 1:1 0.096  1.016  0.098    

3 750.00  650000 NR B77 100 22.50  22.39  -0.070  0 10 mm [Top] FCC #1 DFT-s-OFDM 
QPSK 135 69 1:1 0.096  1.026  0.098    

3 750.00  650000 NR B77 100 22.50  22.43  -0.040  0 10 mm [Bottom] FCC #1 DFT-s-OFDM 
QPSK 1 271 1:1 0.025  1.016  0.025    

3 750.00  650000 NR B77 100 22.50  22.39  0.070  0 10 mm [Bottom] FCC #1 DFT-s-OFDM 
QPSK 135 69 1:1 0.023  1.026  0.024    

3 750.00  650000 NR B77 100 22.50  22.43  -0.050  0 10 mm [Front] FCC #1 DFT-s-OFDM 
QPSK 1 271 1:1 0.138  1.016  0.140    

3 750.00  650000 NR B77 100 22.50  22.39  -0.000 0 10 mm [Front] FCC #1 DFT-s-OFDM 
QPSK 135 69 1:1 0.128  1.026  0.131    

3 750.00  650000 NR B77 100 22.50  22.43  0.160  0 10 mm [Rear] FCC #1 DFT-s-OFDM 
QPSK 1 271 1:1 0.305  1.016  0.310    

3 750.00  650000 NR B77 100 22.50  22.39  -0.100  0 10 mm [Rear] FCC #1 DFT-s-OFDM 
QPSK 135 69 1:1 0.258  1.026  0.265    

3 750.00  650000 NR B77 100 22.50  22.43  0.170  0 10 mm [Right] FCC #1 DFT-s-OFDM 
QPSK 1 271 1:1 0.548  1.016  0.557    

3 930.00  662000 NR B77 100 22.50  22.36  0.100  0 10 mm [Right] FCC #1 DFT-s-OFDM 
QPSK 1 271 1:1 0.496  1.033  0.512   

3 750.00  650000 NR B77 100 22.50  22.39  0.010  0 10 mm [Right] FCC #1 DFT-s-OFDM 
QPSK 135 69 1:1 0.430  1.026  0.441    

3 930.00  662000 NR B77 100 22.50  21.98  0.090  0 10 mm [Right] FCC #1 DFT-s-OFDM 
QPSK 135 69 1:1 0.404  1.127  0.455    

3 750.00  650000 NR B77 100 21.50  21.44  0.020  1 10 mm [Right] FCC #1 DFT-s-OFDM 
QPSK 270 0 1:1 0.445  1.014  0.451    

3 500.01  633334 NR B77 
DoD 100 22.50  22.38  0.010  0 10 mm [Right] FCC #1 DFT-s-OFDM 

QPSK 1 271 1:1 0.553  1.028  0.568  A54  
3 750.00  650000 NR B77 100 21.00  20.88  -0.060  1.5 10 mm [Right] FCC #1 CP-OFDM 

QPSK 1 1 1:1 0.381  1.028  0.392    
3 750.00  650000 NR B77 100 22.50  22.43  0.090  0 10 mm [Right] FCC #1 DFT-s-OFDM 

QPSK 1 271 1;1 0.236  1.016  0.240    
3 750.00  650000 NR B77 100 22.50  22.43  -0.080  0 10 mm [Right] FCC #1 DFT-s-OFDM 

QPSK 1 271 1;1 0.212  1.016  0.215    

3 500.01  633334 NR B77 
DoD 100 22.50  22.38  -0.040  0 10 mm [Rear] FCC #1 DFT-s-OFDM 

QPSK 1 271 1:1 0.237  1.028  0.244    

3 750.00  650000 NR B77 100 21.00  20.88  0.030  1.5 10 mm [Rear] FCC #1 CP-OFDM 
QPSK 1 1 1:1 0.200  1.028  0.206    

3 750.00  650000 NR B77 100 22.50  22.43  -0.010  0 10 mm [Rear] FCC #1 DFT-s-OFDM 
QPSK 1 271 1;1 0.199  1.016  0.202    

3 750.00  650000 NR B77 100 22.50  22.43  -0.020  0 10 mm [Rear] FCC #1 DFT-s-OFDM 
QPSK 1 271 1;1 0.149  1.016  0.151    

ANSI / IEEE C95.1-1992– SAFETY LIMIT 
Spatial Peak 

Uncontrolled Exposure/General Population Exposure 

Body 
1.6 W/kg (mW/g) 

averaged over 1 gram 

Note(s): 
1. Blue entries represent S70 #1 measurements. 
2. Green entries represent S70 #2 measurements. 
3. Orange entries represent S50 Body-Worn & Hotspot measurements. 
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Table 11.2.7 Bluetooth Body-Worn/Hotspot SAR 
MEASUREMENT RESULTS 

FREQUENCY 
Mode 

Maximum 
Allowed 
Power 
[dBm] 

Conducted 
Power 
[dBm] 

Drift Power 
[dB] 

Phantom 
Position 

Device 
Serial 

Number 
Rate 

[Mbps] 
Duty 
Cycle 
(%) 

1g 
SAR 

(W/kg) 
Scaling 
Factor 

Scaling 
Factor 
(Duty  
Cycle) 

1g 
Scaled 

SAR 
(W/kg) 

Plots 
# MHz Ch 

2 441.0  39 Bluetooth 8.50  8.22  0.020  10 mm [Top] FCC #2 1 76.8  0.003  1.067  1.302  0.004    
2 441.0  39 Bluetooth 8.50  8.22  0.050  10 mm [Front] FCC #2 1 76.8  0.007  1.067  1.302  0.010    
2 402.0  0 Bluetooth 8.50  7.67  -0.020  10 mm [Rear] FCC #2 1 76.8  0.010  1.211  1.302  0.016    
2 441.0  39 Bluetooth 8.50  8.22  -0.120  10 mm [Rear] FCC #2 1 76.8  0.013  1.067  1.302  0.018  A56 
2 480.0  78 Bluetooth 8.50  7.34  -0.150  10 mm [Rear] FCC #2 1 76.8  0.009  1.306  1.302  0.015    
2 441.0  39 Bluetooth 8.50  8.22  -0.010  10 mm [Right] FCC #2 1 76.8  0.007  1.067  1.302  0.010    
2 441.0  39 Bluetooth 8.50  8.22  0.000  10 mm [Left] FCC #2 1 76.8  0.003  1.067  1.302  0.004    
2 441.0  39 Bluetooth 8.50  8.22  0.050  10 mm [Rear] FCC #2 1 76.8  0.006  1.067  1.302  0.008    
2 441.0  39 Bluetooth 8.50  8.22  0.020  10 mm [Rear] FCC #2 1 76.8  0.005  1.067  1.302  0.007    
2 441.0  19 Bluetooth LE 7.00  6.72  0.040  10 mm [Top] FCC #2 1 85.0  0.003  1.067  1.176  0.004    
2 441.0  19 Bluetooth LE 7.00  6.72  -0.010  10 mm [Front] FCC #2 1 85.0  0.004  1.067  1.176  0.005    
2 402.0  0 Bluetooth LE 7.00  6.23  0.030  10 mm [Rear] FCC #2 1 85.0  0.007  1.194  1.176  0.010    
2 441.0  19 Bluetooth LE 7.00  6.72  -0.070  10 mm [Rear] FCC #2 1 85.0  0.009  1.067  1.176  0.011   
2 480.0  39 Bluetooth LE 7.00  5.93  -0.030  10 mm [Rear] FCC #2 1 85.0  0.007  1.279  1.176  0.011    
2 441.0  19 Bluetooth LE 7.00  6.72  -0.050  10 mm [Right] FCC #2 1 85.0  0.002  1.067  1.176  0.003    
2 441.0  19 Bluetooth LE 7.00  6.72  0.000  10 mm [Left] FCC #2 1 85.0  0.001  1.067  1.176  0.001    
2 441.0  19 Bluetooth LE 7.00  6.72  0.000  10 mm [Rear] FCC #2 1 85.0  0.004  1.067  1.176  0.005    
2 441.0  19 Bluetooth LE 7.00  6.72  0.000  10 mm [Rear] FCC #2 1 85.0  0.003  1.067  1.176  0.004    

ANSI / IEEE C95.1-1992– SAFETY LIMIT 
Spatial Peak 

Uncontrolled Exposure/General Population Exposure 

Body 
1.6 W/kg (mW/g) 

averaged over 1 gram 

Note(s): 
1. Blue entries represent S70 #1 measurements. 
2. Green entries represent S70 #2 measurements. 
3. Orange entries represent S50 Body-Worn & Hotspot measurements. 
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11.3 Standalone Phablet SAR Results 
 
Per FCC KDB Publication 648474 D04 Handset SAR, Phablet SAR tests were not required when Hotspot 1g SAR (scaled to maximum output power including tolerance) < 1.2 W/kg. 
 
 
 

Table 11.3.1 NFC Phablet SAR 
MEASUREMENT RESULTS 

FREQUENCY 
Mode Drift Power 

[dB] 
Phantom 
Position 

Device 
Serial 

Number 

Duty 
Cycle 
(%) 

10 g 
SAR 

(W/kg) 
Plots 

# MHz Ch 

13.6 13600 NFC 0.000 0 mm [Top] FCC #1 100  0.011  A57  
13.6 13600 NFC 0.000 0 mm [Bottom] FCC #1 100  0.001   
13.6 13600 NFC 0.040 0 mm [Front] FCC #1 100  0.004  
13.6  13600 NFC 0.000 0 mm [Rear] FCC #1 100  0.001   
13.6  13600 NFC 0.000 0 mm [Right] FCC #1 100  0.001   
13.6 13600 NFC 0.000 0 mm [Left] FCC #1 100  0.001   
13.6  13600 NFC 0.000 0 mm [Top] FCC #1 100  0.010  
13.6 13600 NFC 0.050 0 mm [Top] FCC #1 100  0.009  

ANSI / IEEE C95.1-1992– SAFETY LIMIT 
Spatial Peak 

Uncontrolled Exposure/General Population Exposure 

Phablet/Extremity 
4.0 W/kg (mW/g) 

averaged over 10 gram 

Note(s): 
1. Blue entries represent S70 #1 measurements. 
2. Green entries represent S70 #2 measurements. 
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11.4 SAR Test Notes 
 
General Notes: 
 

1. The test data reported are the worst-case SAR values according to test procedures specified in FCC KDB Publication 447498 
D01v06. 

2. Batteries are fully charged at the beginning of the SAR measurements. A standard battery was used for all SAR measurements. 
3. Liquid tissue depth was at least 15.0 cm for all frequencies. 
4. The manufacturer has confirmed that the device(s) tested have the same physical, mechanical and thermal characteristics and 

are within operational tolerances expected for production units 
5. SAR results were scaled to the maximum allowed power to demonstrate compliance per FCC KDB Publication 447498 D01v06. 
6. Device was tested using a fixed spacing for body-worn accessory testing. A separation distance of 15 mm was considered 

because the manufacturer has determined that there will be body-worn accessories available in the marketplace for users to 
support this separation distance. 

7. Per FCC KDB Publication 648474 D04v01r03, body-worn SAR was evaluated without a headset connected to the device.  
Since the standalone reported boy-worn SAR was not > 1.2 W/kg, no additional body-worn SAR evaluations using a headset 
cable were performed. 

8. During SAR Testing for the Wireless Router conditions per FCC KDB Publication 941225 D06v02r01, the actual Portable 
Hotspot operation (with actual simultaneous transmission of a transmitter with WIFI) was not activated. 

9. SAR measurements were performed using the DASY5 automated system. The procedure for spatial peak SAR evaluation has 
been implemented according to the IEEE 1528 standard. During a maximum search, global and local maxima searches are 
automatically performed in 2-D after each area scan measurement. The algorithm will find the global maximum and all local 
maxima within 2 dB of the global maxima for all SAR distributions. All local maxima within 2 dB of the global maximum were 
searched and passed for the Zoom Scan measurement. 

 
GSM Notes: 
 

1. Body-Worn accessory testing is typically associated with voice operations. Therefore, GSM voice was evaluated for body-worn 
SAR. 

2. This device supports GSM VOIP in the head and body-worn configurations; therefore GPRS was additionally evaluated for 
head and body-worn compliance. 

3. Justification for reduced test configurations per KDB Publication 941225 D01v03r01 and October2013 TCB Workshop Notes: 
The source-based frame-averaged output power was evaluated for all GPRS/EDGE slot configurations. The configuration with 
the highest target frame averaged output power was evaluated for hotspot SAR.  

4. Per FCC KDB Publication 447498 D01v06, if the reported (scaled) SAR measured at the middle channel or highest output 
power channel for each test configuration is ≤ 0.8 W/kg then testing at the other channels is not required for such test 
configuration(s). Since the maximum output power variation across the required test channels is not > ½ dB, the middle channel 
was used for testing. 
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WCDMA (UMTS) Notes: 
 

1. WCDMA (UMTS) mode in was tested under RMC 12.2 kbps with HSPA Inactive per KDB Publication 941225 D01v03r01. AMR 
and HSPA SAR was not required since the average output power of the HSPA subtests was not more than 0.25 dB higher than 
the RMC level and SAR was less than 1.2 W/kg. 

2. Per FCC KDB Publication 447498 D01v06, if the reported (scaled) SAR measured at the middle channel or highest output 
power channel for each test configuration is ≤ 0.8 W/kg then testing at the other channels is not required for such test 
configuration(s). When the maximum output power variation across the required test channels is > ½ dB, instead of the middle 
channel, the highest output power channel was used. 
 

 

LTE Notes: 
 
 

1. LTE Considerations: LTE test configurations are determined according to SAR Evaluation Considerations for LTE Devices in 
FCC KDB Publication 941225 D05v02r05. The general test procedures used for testing can be found in Section 8.4.4. 

2. According to FCC KDB 941225 D05v02r05, when the reported SAR is ≤ 0.8 W/kg, testing of the 100% RB allocation and 
required test channels is not required. 
Otherwise, SAR is required for the remaining required test channels using the 1 RB, 50% RB and 100% RB allocation with 
highest output power for that channel. 
Only one channel, and as reported SAR values for 1 RB allocation and 50% RB allocation were less than 1.45 W/kg only the 
highest power RB offset for each allocation was required. 

3. MPR is permanently implemented for this device by the manufacturer. The specific manufacturer target MPR is indicated 
alongside the SAR results. MPR is enabled for this device, according to 3GPP TS36. 101 Section 6.2.3 – 6.2.5 under Table 
6.2.3-1. 

4. A-MPR was disabled for all SAR tests by setting NS=1 on the base station simulator. SAR tests were performed with the same 
number of RB and RB offsets transmitting on all TTI frames (maximum TTI). 

5. Per FCC KDB Publication 447498 D01v06, when the reported (scaled) for LTE Band 41 SAR measured at the highest output 
power channel in a given a test configuration was > 0.6 W/kg for 1g evaluations, testing at the other channels was required for 
such test configurations. 

6. TDD LTE was tested per the guidance provided in FCC KDB Publication 941225 D05v02r05. Testing was performed using UL-
DL configuration 0 with 6 UL sub frames and 2S sub frames using extended cyclic prefix only and special sub frame 
configuration 6. SAR tests were performed at maximum output power and worst-case transmission duty factor in extended 
cyclic prefix. Per 3GPP 36.211 Sec. 4, the duty factor using extended cyclic prefix is 0.633 (cf=1.58). 

7. SAR test reduction is applied using the following criteria: 
Start with the largest channel bandwidth and measure SAR for QPSK with 1 RB, and 50% RB allocation, using the RB offset 
and required test channel combination with the highest maximum output power among RB offsets at the upper edge, middle 
and lower edge of each required test channel. When the reported SAR is > 0.8 W/kg, testing for other channels is performed at 
the highest output power level for 1 RB, and 50% RB configuration for that channel. Testing for 100% RB configuration is 
performed at the highest output power level for 100% RB configuration across the Low, Mid and High channel when the highest 
reported SAR for 1 RB and 50% RB are > 0.8 W/kg, Testing for the remaining required channels is not needed because the 
reported SAR for 100% RB Allocation < 1.45 W/kg. Testing for 16QAM modulation is not required because the reported SAR 
for QPSK is < 1.45 W/kg and its output power is not more than 0.5 dB higher than that a QPSK. Testing for the other channel 
bandwidths is not required because the reported SAR for the highest channel bandwidth is < 1.45 W/kg and its output power is 
not more than 0.5 dB higher than that of the highest channel bandwidth. 
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NR Notes: 
 

1. NR implementation supports SA and NSA mode. In EN-DC mode, NR operates with the LTE Bands shown in the NR RF1 
cheklist acting as anchor bands. Per FCC guidance, SAR tests for NR Bands and LTE Anchors Bands were performed 
separately due to limitations in SAR probe calibration factors. 

2. Duo to test setup limitations, SAR testing for NR TDD was performed using test mode software to establish the connection. 
3. Simultaneous transmission analysis for EN-DC operations is addressed in the Test Report. 
4. This device additionally supports some EN-DC conditions where additional LTE carriers are added on the downlink only. 
5. Per FCC Guidance, NR modulations and RB Sizes/Offsets were selected for testing such that configurations with the highest 

output power were evaluated for SAR tests. 
6. Per FCC KDB Publication 447498 D01v06, when the reported NR Band n41 SAR measured at the highest output power channel 

in a given a test configuration was > 0.6 W/kg for 1g evaluations and > 1.5 W/kg for 10g evaluation, testing at the other channels 
was required for such test configurations. 

7. For final implementation, NR Band n41 slot configuration is synchronized using maximum duty cycle of 100%. SAR testing was 
performed using FTM mode with a 100% duty cycle applied to match final duty cycle. 

 
 
Bluetooth Notes: 
 

1. Bluetooth SAR was measured with the device connected to a call with hopping disabled with DH5 operation and Tx test mode 
type. Per October 2016 TCB Workshop Notes, the reported SAR was scaled to the 100% transmission duty factor to 
determine compliance. Refer to section 9.5 for the time-domain plot and calculation for the duty factor of the device. 

2. Head and hotspot Bluetooth SAR were evaluated for BT tethering applications. 
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12. FCC MULTI-TX AND ANTENNA SAR CONSIDERATIONS 
 

 

 
12.1 Introduction 

The following procedures adopted from FCC KDB Publication 447498 D01v06 are applicable to handsets with built-in 
unlicensed transmitters such as 802.11b/g/n and Bluetooth devices which may simultaneously transmit with the licensed 
transmitter. 
 

12.2 Simultaneous Transmission Procedures 
This device contains transmitters that may operate simultaneously. Therefore simultaneous transmission analysis is 
required. Per FCC KDB 447498 D01v06 4.3.2, simultaneous transmission SAR test exclusion may be applied when the 
sum of the sum 1-g SAR for all the simultaneous transmitting antennas in a specific a physical test configuration is ≤ 1.6 
W/kg. The different test positon in an exposure condition may be considered collectively to determine SAR test exclusion 
according to the sum of 1-g or 10-g SAR.  
 
For all combinations where the TER sum is not greater than 1, there’s no further analysis required for compliance 
demonstration. 

 
 
 

12.3 Simultaneous Transmission Capabilities 
According to FCC KDB Publication 447498 D01v06, transmitters are considered to be transmitting simultaneously when 
there is overlapping transmission, with the exception of transmissions during network hand-offs with maximum hand-off 
duration less than 30 seconds.  
 
This device contains multiple transmitters that may operate simultaneously, and therefore requires a simultaneous 
transmission analysis according to FCC KDB Publication 447498 D01v06. 
 

Table 12.3.1 Simultaneous SAR Cases (Head, Body-Worn, Hotspot) 
No. Capable Transmit Configuration  Head Body-Worn Hotspot Note 
1 GSM Voice + Wi-Fi 2.4 GHz Ant.8  

Yes^ Yes 
Yes 

^Bluetooth Tethering is considered. 

2 GSM Voice + Wi-Fi 2.4 GHz Ant.9  
3 GSM Voice + Wi-Fi 2.4 GHz Ant.9 + Bluetooth 2.4 GHz  
4 GSM Voice + Wi-Fi 5 GHz Ant.8 
5 GSM Voice + Wi-Fi 5 GHz Ant.9 
6 GSM Voice + Wi-Fi 5 GHz Ant.9 + Bluetooth 2.4 GHz  
7 GSM Voice + Wi-Fi 6 GHz MIMO (Ant.8 + Ant.9) N/A 8 GSM Voice + PD MIMO (Ant.8 + Ant.9) 
9 GSM Voice + Wi-Fi 2.4 GHz Ant.8 + Wi-Fi 5 GHz Ant.9 

Yes^ Yes Yes 
10 GSM Voice + Wi-Fi 2.4 GHz Ant.9 + Wi-Fi 5 GHz Ant.8 
11 WCDMA/LTE/NR + Wi-Fi 2.4 GHz Ant.8  

Yes^ Yes 
Yes` 

^Bluetooth Tethering is considered. 
`Hotspot of UNII-1 & UNII-3 can be operated simultaneous transmission. 

12 WCDMA/LTE/NR + Wi-Fi 2.4 GHz Ant.9  
13 WCDMA/LTE/NR + Wi-Fi 2.4 GHz Ant.9 + Bluetooth 2.4 GHz  
14 WCDMA/LTE/NR + Wi-Fi 5 GHz Ant.8  
15 WCDMA/LTE/NR + Wi-Fi 5 GHz Ant.9   
16 WCDMA/LTE/NR + Wi-Fi 5 GHz Ant.9 + Bluetooth 2.4 GHz  
17 WCDMA/LTE/NR + Wi-Fi 6 GHz MIMO (Ant.8 + Ant.9) 

N/A 
18 WCDMA/LTE/NR + PD MIMO (Ant.8 + Ant.9) 
19 WCDMA/LTE/NR + Wi-Fi 2.4 GHz Ant.8 + Wi-Fi 5 GHz Ant.9 

Yes^ Yes Yes` 
20 WCDMA/LTE/NR + Wi-Fi 2.4 GHz Ant.9 + Wi-Fi 5 GHz Ant.8 
21 GPRS/EDGE + Wi-Fi 2.4 GHz Ant.8  

Yes*^ Yes* 
Yes` 

*Pre-installed VOIP applications are considered. 
^Bluetooth Tethering is considered. 
`Hotspot of UNII-1 & UNII-3 can be operated simultaneous transmission. 

22 GPRS/EDGE + Wi-Fi 2.4 GHz Ant.9  
23 GPRS/EDGE + Wi-Fi 2.4 GHz Ant.9 + Bluetooth 2.4 GHz  
24 GPRS/EDGE + Wi-Fi 5 GHz Ant.8 
25 GPRS/EDGE + Wi-Fi 5 GHz Ant.9 
26 GPRS/EDGE + Wi-Fi 5 GHz Ant.9 + Bluetooth 2.4 GHz 
27 GPRS/EDGE + Wi-Fi 6 GHz MIMO (Ant.8 + Ant.9) 

N/A 
28 GPRS/EDGE + PD MIMO (Ant.8 + Ant.9) 
29 GPRS/EDGE + Wi-Fi 2.4 GHz Ant.8 + Wi-Fi 5 GHz Ant.9 Yes*^ Yes* Yes` 30 GPRS/EDGE + Wi-Fi 2.4 GHz Ant.9 + Wi-Fi 5 GHz Ant.8 

Notes(s): 
1. WiFi 2.4GHz is supported Hotspot. 
2. WiFi 5GHz is supported Hotspot in UNII B1, B3. 
3. NR, LTE, WCDMA, GPRS/EDGE is supported Hotspot. 
4. VoIP is supported in LTE, WCDMA, GSM, NR 

 
Table 12.3.2 Simultaneous SAR Cases (Phablet) 

No. Capable Transmit Configuration  Phablet Note 
31 NFC + WWAN + Wi-Fi 2.4 GHz Ant.8  

Yes  

32 NFC + WWAN + Wi-Fi 2.4 GHz Ant.9 
33 NFC + WWAN + Wi-Fi 2.4 GHz Ant.9 + Bluetooth 2.4 GHz 
34 NFC + WWAN + Wi-Fi 5 GHz Ant.8 
35 NFC + WWAN + Wi-Fi 5 GHz Ant.9  
36 NFC + WWAN + Wi-Fi 5 GHz Ant.9 + Bluetooth 2.4 GHz 
37 NFC + WWAN + Wi-Fi 6 GHz MIMO (Ant.8 + Ant.9) 
38 NFC + WWAN + PD MIMO (Ant.8 + Ant.9) 
31 NFC + WWAN + Wi-Fi 2.4 GHz Ant.8 + Wi-Fi 5 GHz Ant.9 Yes  32 NFC + WWAN + Wi-Fi 2.4 GHz Ant.9 + Wi-Fi 5 GHz Ant.8 
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12.4 Head SAR Simultaneous Transmission Analysis  
 
 

Table 12.4.1 Max 2G/3G/4G/5G (Head SAR) 
Head GSM 

850 
GSM 
1900 

WCD
MA 
850 

WCD
MA 

1700 

WCD
MA 

1900 

LTE 
B71 

LTE 
B12 

LTE 
B13 

LTE 
B14 

LTE 
B5 

LTE 
B66 

LTE 
B2 

LTE 
B7 

LTE 
B38 

LTE 
B48 n71 n12 n13 n14 n5 n66 n2 n7 n41 n48 n77 Max 

Left 
Touch 0.257  0.192  0.151  0.196  0.116  0.088  0.054  0.118  0.108  0.103  0.138  0.254  0.036  0.018  0.476  0.024  0.027  0.048  0.049  0.062  0.054  0.052  0.004  0.025  0.209  0.342  0.476  

Right 
Touch 0.254  0.126  0.130  0.138  0.162  0.086  0.068  0.142  0.116  0.183  0.184  0.147  0.067  0.028  0.806  0.026  0.048  0.066  0.057  0.065  0.071  0.059  0.012  0.047  0.615  0.754  0.806  

Left 
Tilt 0.157  0.045  0.072  0.074  0.046  0.039  0.033  0.078  0.081  0.053  0.078  0.067  0.034  0.010  0.274  0.015  0.015  0.031  0.026  0.034  0.031  0.017  0.002  0.010  0.140  0.134  0.274  

Right 
Tilt 0.153  0.073  0.078  0.102  0.067  0.045  0.035  0.077  0.046  0.100  0.098  0.093  0.024  0.013  0.164  0.014  0.008  0.038  0.029  0.036  0.041  0.032  0.001  0.008  0.095  0.110  0.164  

 
 

Table 12.4.2 Simultaneous Transmission Scenario (Head SAR) 

Mode Conf. 
(Head) 

2G/3G/4G/5G BT 
Ant.8 

Wi-Fi 2.4G 
Ant.8 

Wi-Fi 2.4G 
Ant.9   

Wi-Fi 5G 
Ant.8  

Wi-Fi 5G 
Ant.9  

Wi-Fi 6G 
MIMO 

(Ant.8 + Ant.9)   
Σ Head SAR (W/kg) 

1 2 3 4 5 6 7 1+2+4 1+5 1+2+6 1+7 1+3+6 1+4+5 

Head 

Left Touch 0.476  0.032  0.380  0.100  0.880  0.120  0.098  0.608  1.356  0.628  0.574  0.976  1.456  
Right Touch 0.806  0.011  0.190  0.360  0.340  0.310  0.143  1.177  1.146  1.127  0.949  1.306  1.506  

Left Tilt 0.274  0.017  0.170  0.070  0.430  0.110  0.089  0.361  0.704  0.401  0.363  0.554  0.774  
Right Tilt 0.164  0.006  0.120  0.180  0.290  0.190  0.133  0.350  0.454  0.360  0.297  0.474  0.634  

 
 

Table 12.4.3 Total Exposure Ratio (Head) 

Mode Conf. 
(Head) 

2G/3G/4G/5G 
Wi-Fi 6G 

MIMO 
(Ant.8 + Ant.9)    

Head TER 

1 2 1+2 

Head 

Left Touch 0.298  0.340  0.638  

Right Touch 0.504  0.340  0.844  
Left Tilt 0.171  0.340  0.511  

Right Tilt 0.103  0.340  0.443  

 
 
 
 
 

 
 

12.5 Body-Worn Simultaneous Transmission Analysis 
Table 12.5.1 Max 2G/3G/4G/5G (Body-Worn SAR) 

Head GSM 
850 

GSM 
1900 

WCD
MA 
850 

WCD
MA 

1700 

WCD
MA 

1900 

LTE 
B71 

LTE 
B12 

LTE 
B13 

LTE 
B14 

LTE 
B5 

LTE 
B66 

LTE 
B2 

LTE 
B7 

LTE 
B38 

LTE 
B48 n71 n12 n13 n14 n5 n66 n2 n7 n41 n48 n77 Max 

Front 0.202  0.263  0.097  0.292  0.287  0.070  0.079  0.129  0.108  0.125  0.266  0.221  0.143  0.107  0.210  0.028  0.041  0.052  0.042  0.053  0.137  0.114  0.051  0.142  0.196  0.140  0.292  
Rear 0.585  0.557  0.347  0.592  0.545  0.182  0.261  0.299  0.268  0.328  0.594  0.590  0.190  0.117  0.283  0.169  0.130  0.099  0.110  0.163  0.386  0.413  0.115  0.300  0.210  0.310  0.594  

 
 
 

Table 12.5.2 Simultaneous Transmission Scenario (Body-Worn SAR at 10 mm) 

Mode Conf. 
(Head) 

2G/3G/4G/5G BT 
Ant.8 

Wi-Fi 2.4G 
Ant.8 

Wi-Fi 2.4G 
Ant.9   

Wi-Fi 5G 
Ant.8  

Wi-Fi 5G 
Ant.9  

Wi-Fi 6G 
MIMO 

(Ant.8 + Ant.9)   
Σ Body-Worn SAR (W/kg) 

1 2 3 4 5 6 7 1+2+4 1+5 1+2+6 1+7 1+3+6 1+4+5 

Body-Worn 
Front 0.292  0.018  0.080  0.080  0.330  0.140  0.156  0.390  0.622  0.450  0.448  0.512  0.702  
Rear 0.594  0.010  0.080  0.430  0.550  0.220  0.197  1.034  1.144  0.824  0.791  0.894  1.574  

 
 

Table 12.5.3 Total Exposure Ratio (Body-Worn) 

Mode Conf. 
(Head) 

2G/3G/4G/5G 
Wi-Fi 6G 

MIMO 
(Ant.8 + Ant.9)    

Head TER 

1 2 1+2 

Body-Worn 
Left Touch 0.183  0.340  0.523  

Right Tilt 0.371  0.340  0.711  

 
 
 
 

 
 

12.6 Hotspot SAR Simultaneous Transmission Analysis 
Per FCC KDB Publication 941225 D06v02r01, the device edges with antennas more than 2.5 cm from edge are not required to be evaluated for SAR ("-").  

 

Table 12.6.1 Max 2G/3G/4G/5G (Hotspot SAR) 
Hotspo

t 
GSM
850 

GSM1
900 

WCD
MA85

0 

WCD
MA17

00 

WCD
MA19

00 

LTE 
B71 

LTE 
B12 

LTE 
B13 

LTE 
B14 

LTE 
B5 

LTE 
B66 

LTE 
B2 

LTE 
B7 

LTE 
B38 

LTE 
B48 n71 n12 n13 n14 n5 n66 n2 n7 n41 n48 n77 Max 

Top -  -  -  -  -  -  - -  -  - -  -  -  -  -  -  - -  - -  -  -  -  -  0.126  0.098  0.126  
Bottom 0.275  0.435  0.213  0.259  0.479  0.111  0.188  0.137  0.133  0.177  0.268  0.389  0.495  0.382  0.057  0.087  0.058  0.043  0.030  0.071  0.107  0.154  0.155  0.497  0.033  0.025  0.497  
Front 0.202  0.263  0.097  0.292  0.287  0.070  0.079  0.129  0.108  0.125  0.266  0.221  0.143  0.107  0.210  0.028  0.041  0.052  0.042  0.053  0.137  0.114  0.051  0.142  0.196  0.140  0.292  
Rear 0.585  0.557  0.347  0.592  0.545  0.182  0.261  0.299  0.268  0.328  0.594  0.590  0.190  0.117  0.283  0.169  0.130  0.100  0.110  0.163  0.386  0.413  0.115  0.300  0.210  0.310  0.594  
Right 0.254  0.178  0.138  0.197  0.239  0.135  0.121  0.188  0.140  0.197  0.139  0.167  0.259  0.099  0.589  0.043  0.070  0.078  0.068  0.077  0.100  0.068  0.055  0.205  0.483  0.568  0.568  
Left 0.235  0.071  0.091  0.090  0.043  0.040  0.043  0.151  0.118  0.147  0.037  0.057  0.045  0.028  0.083  0.014  0.028  0.060  0.023  0.062  0.020  0.027  0.012  0.052  -  -  0.235  

 
 
 

Table 12.6.2 Simultaneous Transmission Scenario (Hotspot at 10 mm) 

Mode Conf. 
(Head) 

2G/3G/4G/5G BT 
Ant.8 

Wi-Fi 2.4G 
Ant.8 

Wi-Fi 2.4G 
Ant.9   

Wi-Fi 5G 
Ant.8  

Wi-Fi 5G 
Ant.9  Σ Head SAR (W/kg) 

1 2 3 4 5 6 1+2+4 1+5 1+2+6 1+3+6 1+4+5 

Hotspot 

Top 0.126  0.004  0.050  0.050  0.180  0.060  0.180  0.306  0.190  0.236  0.356  
Bottom 0.497  -  -  -  -  -  0.497  0.497  0.497  0.497  0.497  
Front 0.292  0.010  0.080  0.080  0.330  0.070  0.382  0.622  0.372  0.442  0.702  
Rear 0.594  0.018  0.080  0.430  0.510  0.130  1.042  1.104  0.742  0.804  1.534  
Right 0.568  0.010  0.060  0.000  0.840  0.050  0.578  1.408  0.628  0.678  1.408  
Left 0.235  0.004  0.000  0.430  0.130  0.080  0.669  0.365  0.319  0.315  0.795  
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12.7 Phablet/Extremity SAR Simultaneous Transmission Analysis 
 

Per FCC KDB Publication 648474 D04 Handset SAR, Phablet SAR tests were not required of Hotspot 1g SAR (scaled to maximum output power, including tolerance) < 1.2 W/kg.  
 

Table 12.7.1 Simultaneous Transmission Scenario (Phablet at 0 mm) 

Mode Conf. 
(Head) 

2G/3G/4G/5G BT 
Ant.8 

Wi-Fi 2.4G 
Ant.8 

Wi-Fi 2.4G 
Ant.9   

Wi-Fi 5G 
Ant.8  

Wi-Fi 5G 
Ant.9  

Wi-Fi 6G 
MIMO 

(Ant.8 + Ant.9)   
NFC Σ Phablet SAR (W/kg) 

1 2 3 4 5 6 7 8 1+2+4+8 1+5+8 1+2+6+8 1+7+8 1+3+6+8 1+4+5+8 

Phablet 

Top 0.000  0.000  0.000  0.000  0.110 0.070 0.072  0.011  0.011  0.121  0.081  0.083  0.081  0.121  
Bottom 0.000  0.000  0.000  0.000  0.000 0.000 0.011  0.001  0.001  0.001  0.001  0.012  0.001  0.001  
Front 0.000  0.000  0.000  0.000  0.420 0.170 0.181  0.004 0.004  0.424  0.174  0.185  0.174  0.424  
Rear 0.000  0.000  0.000  0.000  0.840 0.200 0.238  0.001  0.001  0.841  0.201  0.239  0.201  0.841  
Right 0.000  0.000  0.000  0.000  1.380 0.050 0.513  0.001  0.001  1.381  0.051  0.514  0.051  1.381  
Left 0.000  0.000  0.000  0.000  0.020 0.470 0.329  0.001  0.001  0.021  0.471  0.330  0.471  0.021  

 
 
 
 

Table 12.7.2 Total Exposure Ratio (Phablet) 

Mode Conf. 
(Head) 

2G/3G/4G/5G 
Wi-Fi 6G 

MIMO 
(Ant.8 + Ant.9)    

NFC Phablet TER 

1 2 3 1+2+3 

Phablet 

Top 0.000  0.340  0.003  0.343  

Bottom 0.000  0.340  0.000  0.340  
Front 0.000  0.340  0.001  0.341  
Rear 0.000  0.340  0.000  0.340  
Right 0.000  0.340  0.000  0.340  
Left 0.000  0.340  0.000  0.340  

 
 

 

12.8 Simultaneous Transmission Conclusion 
 

The above numerical summed SAR results for all the worst-case simultaneous transmission conditions were below the 
SAR limit. Therefore, the above analysis is sufficient to determine that simultaneous transmission cases will not exceed the 
SAR limit and therefore no measured volumetric simultaneous SAR summation is required per FCC KDB Publication 
447498 D01v06. 
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13. SAR MEASUREMENT VARIABILITY 
 

13.1 Measurement Variability 
Per FCC KDB Publication 865664 D01v01r04, SAR measurement variability was assessed for each frequency band, which 
was determined by the SAR probe calibration point and tissue-equivalent medium used for the device measurements. When 
both head and body tissue-equivalent media were required for SAR measurements in a frequency band, the variability 
measurement procedures were applied to the tissue medium with the highest measured SAR, using the highest measured 
SAR configuration for that tissue-equivalent medium. These additional measurements were repeated after the completion 
of all measurements requiring the same head or body tissue-equivalent medium in a frequency band. The test device was 
returned to ambient conditions (normal room temperature) with the battery fully charged before it was re-mounted on the 
device holder for the repeated measurement(s) to minimize any unexpected variations in the repeated results. 
 
SAR Measurement Variability was assessed using the following procedures for each frequency band: 
 

1. When the original highest measured SAR is ≥ 0.80 W/kg, the measurement was repeated once. 
2. A second repeated measurement was performed only if the ratio of largest to smallest SAR for the original and 

first repeated measurements was > 1.20 or when the original or repeated measurement was ≥ 1.45 W/kg (~ 
10% from the 1-g SAR limit). 

3. A third repeated measurement was performed only if the original, first or second repeated measurement was ≥ 
1.5 W/kg and the ratio of largest to smallest SAR for the original, first and second repeated measurements is > 
1.20.  

4. Repeated measurements are not required when the original highest measured SAR is < 0.80 W/kg 
5. The same procedures should be adapted for measurements according to extremity exposure limits by applying a 

factor of 2.5 for extremity exposure to the corresponding SAR thresholds. 
 

 

 

13.2 Measurement Uncertainty 
The measured SAR was < 1.5 W/kg for 1g and < 3.75 W/kg for 10g for all frequency bands. Therefore, per KDB Publication 
865664 D01v01r04 was not required. 
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14. EQUIPMENT LIST 
 

Table 14.1 Test Equipment Calibration  
 Type Manufacturer Model Cal.Date Next.Cal.Date S/N 

 SEMITEC Engineering SEMITEC N/A N/A N/A Shield Room 
 SEMITEC Engineering SEMITEC N/A N/A N/A Shield Room 
 SEMITEC Engineering SEMITEC N/A N/A N/A Shield Room 
 Robot SPEAG TX60L  N/A N/A F14/5VR2A1/A/01 
 Robot SPEAG TX90XL  N/A N/A F13/5P9GA1/A/01 
 Robot SPEAG TX60L  N/A N/A F14/5WV5D1/A/01 
 Robot Controller SPEAG CS8C N/A N/A F14/5VR2A1/C/01 
 Robot Controller SPEAG CS8C N/A N/A F13/5P9GA1/C/01 
 Robot Controller SPEAG CS8C N/A N/A F14/5WV5D1/C/01 
 Joystick SPEAG N/A N/A N/A D21142605A 
 Joystick SPEAG N/A N/A N/A S-12450905 
 Joystick SPEAG P21142605A N/A N/A 005695 
 Intel Xeon W-2 253 3.70 GHz Windows 11 Professional N/A N/A N/A N/A N/A 
 Intel Core i7-3770 3.40 GHz Window 7 Professional N/A N/A N/A N/A N/A 
 Intel Xeon W-2 253 3.70 GHz Windows 11 Professional N/A N/A N/A N/A N/A 
 Probe Alignment Unit LB N/A N/A N/A N/A SE UKS 030 AA 
 Probe Alignment Unit LB N/A N/A N/A N/A SE UKS 030 AA 
 Probe Alignment Unit LB N/A N/A N/A N/A SE UKS 030 AA 
 Device Holder SPEAG SD000H01KA N/A N/A N/A 
 Device Holder SPEAG SD000H01KA N/A N/A N/A 
 Device Holder SPEAG SD000H01KA N/A N/A N/A 
 Twin SAM Phantom SPEAG QD000P40CD N/A N/A 1220 
 2mm Oval Phantom ELI6 SPEAG QDOVA003AA N/A N/A 2008 
 Twin SAM Phantom SPEAG QD000P40CD N/A N/A 1782 
 Twin SAM Phantom SPEAG QD000P40CD N/A N/A 1786 
 Twin SAM Phantom SPEAG QD000P40CD N/A N/A 1837 
 Data Acquisition Electronics SPEAG DAE4V1 2023-07-17 2024-07-17 1335 
 Data Acquisition Electronics SPEAG DAE4V1 2024-03-13 2025-03-13 1394 
 Data Acquisition Electronics SPEAG DAE4V1 2024-04-22 2025-04-22 1485 
 Data Acquisition Electronics SPEAG DAE4V1 2023-11-17 2024-11-17 520 
 Dosimetric E-Field Probe SPEAG EX3DV4 2024-03-18 2025-03-18 3916 
 Dosimetric E-Field Probe SPEAG EX3DV4 2023-07-17 2024-07-17 3930 
 Dosimetric E-Field Probe SPEAG ET3DV6R 2023-07-17 2024-07-17 1703 
 Dosimetric E-Field Probe SPEAG EX3DV4 2023-05-04 2024-05-04 3866 
 Dosimetric E-Field Probe SPEAG ES3DV3 2024-01-22 2025-01-22 3327 
 Dosimetric E-Field Probe SPEAG EX3DV4 2024-02-22 2025-02-22 7337 
 Dosimetric E-Field Probe SPEAG EX3DV4 2023-11-27 2024-11-27 7368 
 Confined Loop Antenna (13 MHz) SPEAG CLA13 2023-11-14 2024-11-14 1030 
 600MHz SAR Dipole SPEAG D600V3 2023-08-17 2025-08-17 1002 
 750MHz SAR Dipole SPEAG D750V3 2024-03-20 2026-03-20 1049 
 835MHz SAR Dipole SPEAG D835V2 2024-03-20 2026-03-20 4d159 
 1 800MHz SAR Dipole SPEAG D1800V2 2024-01-25 2026-01-25 2d202 
 1 900MHz SAR Dipole SPEAG D1900V2 2024-03-13 2026-03-13 5d176 
 2 450MHz SAR Dipole SPEAG D2450V2 2023-07-19 2025-07-19 726 
 2 600MHz SAR Dipole SPEAG D2600V2 2023-11-22 2025-11-22 1103 
 3 500MHz SAR Dipole SPEAG D3500V2 2024-02-15 2026-02-15 1018 
 3 700MHz SAR Dipole SPEAG D3700V2 2024-04-24 2026-04-24 1023 
 3 900MHz SAR Dipole SPEAG D3900V2 2024-01-23 2026-01-23 1037 
 Signal Generator Agilent E4438C 2024-06-10 2025-06-10 US41461520 
 Broadband Amplifier SUNGSAN SA1077 2023-12-15 2024-12-15 SA1077-001 
 Amplifier EMPOWER BBS3Q7ELU 2024-06-11 2025-06-11 1020 
 High Power RF Amplifier EMPOWER BBS3Q8CCJ 2024-06-11 2025-06-11 1005 
 Power Meter HP EPM-442A 2023-12-15 2024-12-15 GB37170267 
 Power Meter Anritsu ML2488B 2023-12-15 2024-12-15 0846003 
 Power Sensor Anritsu MA2472D 2023-12-15 2024-12-15 0845419 
 Power Sensor HP 8481A 2023-12-15 2024-12-15 2702A65976 
 Power Sensor HP 8481A 2023-12-15 2024-12-15 2702A61707 
 Dual Directional Coupler Agilent 778D-012 2023-12-15 2024-12-15 50399 
 Directional Coupler HP 772D 2023-12-15 2024-12-15 2839A00902 
 Low Pass Filter 1GHz Wainwright Instruments WLK6-1000-1400-9000-60SS 2024-06-04 2025-06-04 165 
 Low Pass Filter 1.5GHz Micro LAB LA-15N 2024-06-10 2025-06-10 2 
 Low Pass Filter 3.0 GHz MICROLAB LA-30N 2024-06-10 2025-06-10 2 
 Low Pass Filter 6.0 GHz MICROLAB LA-60N 2023-12-15 2024-12-15 03942 
 Attenuators(10 dB) WEINSCHEL 23-10-34 2023-12-15 2024-12-15 BP4387 
 Attenuators Saluki 3.5TS2-3dB-26.5G 2024-06-12 2025-06-12 21090703 

 Dielectric Probe kit SPEAG DAKS-12 2023-09-21 2024-09-21 1040 
SPEAG R60 2023-09-21 2024-09-21 22323001 

 Dielectric Probe kit SPEAG DAK-3.5 2023-07-17 2024-07-17 1046 
SPEAG R140 2023-07-31 2024-07-31 0101213 

 8960 Series 10 Wireless Comms. Test Set Agilent E5515C 2024-06-11 2025-06-11 GB41321164 
 Wideband Radio Communication Tester Rohde Schwarz CMW500 2023-12-15 2024-12-15 101414 
 Radio Communication Analyzer Anritsu MT8820C 2024-06-10 2025-06-10 6201168888 

 
NOTE(S):  
1. The E-field probe was calibrated by SPEAG, by temperature measurement procedure. Dipole Verification measurement is performed by Dt&C before each test. The brain and muscle simulating material are calibrated by Dt&C using the dielectric 
probe system and network analyzer to determine the conductivity and permittivity (dielectric constant) of the brain and muscle-equivalent material. Each equipment item was used solely within its respective calibration period. 
2. CBT(Calibrated Before Testing). Prior to testing, the measurement paths containing a cable, amplifier, attenuator, coupler or filter were connected to a calibrated source (i.e. signal generator) to determine the losses of the measurement path. 
The power meter offset was then adjusted to compensate for the measurement system losses. This level offset is stored within the power meter before measurements are made. This calibration verification procedure applies to the system 
verification and output power measurements. The calibrated reading is then taken directly from the power meter after compensation of the losses for all final power measurements.  
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15. MEASUREMENT UNCERTAINTIES 
 
13 ~ 600 MHz 
 

Error Description 
Uncertainty Probability 

Divisor 
(Ci) (Ci) Standard Standard Ci x Ui Ci x Ui vi 2 or 

value %  Distribution 1 g 10 g 1 g (%) 10 g (%) 1 g 10 g Veff 

Measurement System   

Probe calibration 6.7 Normal 1 1 1 6.7 6.7 6.7 6.7 ∞ 

Axial isotropy 4.7 Rectangular  √3 1 1 2.7   2.7   2.7   2.7   ∞ 

Hemispherical isotropy 9.6 Rectangular  √3 1 1 5.5 5.5 5.5 5.5 ∞ 

Boundary Effects 0.8 Rectangular  √3 1 1 0.46   0.46   0.46   0.46   ∞ 

Probe Linearity 4.7 Rectangular  √3 1 1 2.7   2.7   2.7   2.7   ∞ 

Probe modulation response 2.4 Rectangular  √3 1 1 1.4 1.4 1.4 1.4 ∞ 

Detection limits 0.3 Rectangular  √3 1 1 0.14   0.14   0.14   0.14   ∞ 

Readout Electronics 1.0  Normal  1 1 1 1.0   1.0   1.0   1.0   ∞ 

Response time 0.8  Rectangular  √3 1 1 0.46   0.46   0.46   0.46   ∞ 

Integration time  2.6  Rectangular  √3 1 1 1.5   1.5   1.5   1.5   ∞ 

RF Ambient Conditions – Noise 3.0  Rectangular  √3 1 1 1.7   1.7 1.7 1.7 ∞ 

RF Ambient Conditions – Reflections 3.0  Rectangular  √3 1 1 1.7   1.7 1.7 1.7 ∞ 

Probe Positioner 0.4 Rectangular  √3 1 1 0.23   0.23   0.23   0.23   ∞ 

Probe Positioning 2.9 Rectangular √3 1 1 1.7  1.7  1.7  1.7  ∞ 

Spatial x-y-Resolution 10.0 Rectangular  √3 1 1 5.8 5.8 5.8 5.8 ∞ 

Fast SAR z-Approximation 7.0 Rectangular  √3 1 1 4.0 4.0 4.0 4.0 ∞ 

Test Sample Related   

Device Positioning 3.3 Normal 1 1 1 3.3  3.3 3.3 3.3 10 

Device Holder 2.4  Normal  1 1 1 2.4   2.4 2.4 2.4 10 

Power Drift 5.0  Rectangular √3 1 1 2.9   2.9   2.9   2.9   ∞ 

SAR Scaling 2.0 Rectangular √3 1 1 1.2  1.2  1.2  1.2  ∞ 

Physical Parameters  

Phantom Shell 7.6 Rectangular √3 1 1 4.4  4.4  4.4 4.4 ∞ 

Liquid conductivity (Target) 5.0 Rectangular √3 0.64 0.43 1.8   1.2  1.2 0.5 ∞ 

Liquid conductivity (Meas.) 3.3 Normal   1 0.78 0.71 2.6 2.3 2.0 1.7 10 

Liquid permittivity (Target) 5.0 Rectangular √3 0.60 0.49 1.7  1.4  1.0 0.7 ∞ 

Liquid permittivity (Meas.) 3.2 Normal  1 0.23 0.26 0.74   0.80   0.17 0.22 10 

Temp. unc. - Conductivity 2.0 Rectangular √3 0.78 0.71 0.90  0.82  0.70 0.58 ∞ 

Temp. unc. - Permittivity 2.0 Rectangular √3 0.23 0.26 0.27  0.30 0.06 0.08 ∞ 

Combined Standard Uncertainty      14  14    40 

Expanded Uncertainty (k=2)      28  28     

U(1 g) = k • uc 
  = 2 • 14 % 
   = 28 % (The confidence level is about 95 % k = 2) 

U(10 g) = k • uc 
  = 2 • 14 % 
   = 28 % (The confidence level is about 95 % k = 2) 
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750 ~ 2 600 MHz 
 

Error Description 
Uncertainty Probability 

Divisor 
(Ci) (Ci) Standard Standard Ci x Ui Ci x Ui vi 2 or 

value %  Distribution 1 g 10 g 1 g (%) 10 g (%) 1 g 10 g Veff 

Measurement System   

Probe calibration 6.0 Normal 1 1 1 6.0   6.0   6.0   6.0   ∞ 

Axial isotropy 4.7 Rectangular  √3 1 1 2.7   2.7   2.7   2.7   ∞ 

Hemispherical isotropy 9.6 Rectangular  √3 1 1 5.5 5.5 5.5 5.5 ∞ 

Boundary Effects 0.8 Rectangular  √3 1 1 0.46   0.46   0.46   0.46   ∞ 

Probe Linearity 4.7 Rectangular  √3 1 1 2.7   2.7   2.7   2.7   ∞ 

Probe modulation response 2.4 Rectangular  √3 1 1 1.4 1.4 1.4 1.4 ∞ 

Detection limits 0.3 Rectangular  √3 1 1 0.14   0.14   0.14   0.14   ∞ 

Readout Electronics 1.0  Normal  1 1 1 1.0   1.0   1.0   1.0   ∞ 

Response time 0.8  Rectangular  √3 1 1 0.46   0.46   0.46   0.46   ∞ 

Integration time  2.6  Rectangular  √3 1 1 1.5   1.5   1.5   1.5   ∞ 

RF Ambient Conditions – Noise 3.0  Rectangular  √3 1 1 1.8   1.8   1.8   1.8   ∞ 

RF Ambient Conditions – Reflections 3.0  Rectangular  √3 1 1 1.8   1.8   1.8   1.8   ∞ 

Probe Positioner 0.4 Rectangular  √3 1 1 0.23   0.23   0.23   0.23   ∞ 

Probe Positioning 2.9 Rectangular √3 1 1 1.7  1.7  1.7  1.7  ∞ 

Spatial x-y-Resolution 10.0 Rectangular  √3 1 1 5.8 5.8 5.8 5.8 ∞ 

Fast SAR z-Approximation 7.0 Rectangular  √3 1 1 4.0 4.0 4.0 4.0 ∞ 

Test Sample Related   

Device Positioning 3.3 Normal 1 1 1 3.3 3.3 3.3 3.3 10 

Device Holder 2.4  Normal  1 1 1 2.4 2.4 2.4 2.4 10 

Power Drift 5.0  Rectangular √3 1 1 2.9   2.9   2.9   2.9   ∞ 

SAR Scaling 2.0 Rectangular √3 1 1 1.2  1.2  1.2  1.2  ∞ 

Physical Parameters  

Phantom Shell 7.6 Rectangular √3 1 1 4.4  4.4  4.4 4.4 ∞ 

Liquid conductivity (Target) 5.0 Rectangular √3 0.64 0.43 1.8   1.2  1.2 0.5 ∞ 

Liquid conductivity (Meas.) 3.3 Normal   1 0.78 0.71 2.6 2.3 2.0 1.7 10 

Liquid permittivity (Target) 5.0 Rectangular √3 0.60 0.49 1.7  1.4  1.0 0.7 ∞ 

Liquid permittivity (Meas.) 3.2 Normal  1 0.23 0.26 0.74   0.80   0.17 0.22 10 

Temp. unc. - Conductivity 2.0 Rectangular √3 0.78 0.71 0.90  0.82  0.70 0.58 ∞ 

Temp. unc. - Permittivity 2.0 Rectangular √3 0.23 0.26 0.27  0.30 0.06 0.08 ∞ 

Combined Standard Uncertainty      14  14    40 

Expanded Uncertainty (k=2)      28  28    

U(1 g) = k • uc 
  = 2 • 14 % 
   = 28 % (The confidence level is about 95 % k = 2) 

U(10 g) = k • uc 
  = 2 • 14 % 
   = 28 % (The confidence level is about 95 % k = 2) 
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3 000 ~ 6 000 MHz 
 

Error Description 
Uncertainty Probability 

Divisor 
(Ci) (Ci) Standard Standard Ci x Ui Ci x Ui vi 2 or 

value %  Distribution 1 g 10 g 1 g (%) 10 g (%) 1 g 10 g Veff 

Measurement System   

Probe calibration 6.6 Normal 1 1 1 6.6   6.6   6.6   6.6   ∞ 

Axial isotropy 4.7 Rectangular  √3 1 1 2.7   2.7   2.7   2.7   ∞ 

Hemispherical isotropy 9.6 Rectangular  √3 1 1 5.5 5.5 5.5 5.5 ∞ 

Boundary Effects 0.8 Rectangular  √3 1 1 0.46   0.46   0.46   0.46   ∞ 

Probe Linearity 4.7 Rectangular  √3 1 1 2.7   2.7   2.7   2.7   ∞ 

Probe modulation response 2.4 Rectangular  √3 1 1 1.4 1.4 1.4 1.4 ∞ 

Detection limits 0.3 Rectangular  √3 1 1 0.14   0.14   0.14   0.14   ∞ 

Readout Electronics 1.0  Normal  1 1 1 1.0   1.0   1.0   1.0   ∞ 

Response time 0.8  Rectangular  √3 1 1 0.46   0.46   0.46   0.46   ∞ 

Integration time  2.6  Rectangular  √3 1 1 1.5   1.5   1.5   1.5   ∞ 

RF Ambient Conditions – Noise 3.0  Rectangular  √3 1 1 1.8   1.8   1.8   1.8   ∞ 

RF Ambient Conditions – Reflections 3.0  Rectangular  √3 1 1 1.8   1.8   1.8   1.8   ∞ 

Probe Positioner 0.4 Rectangular  √3 1 1 0.23   0.23   0.23   0.23   ∞ 

Probe Positioning 2.9 Rectangular √3 1 1 1.7  1.7  1.7  1.7  ∞ 

Spatial x-y-Resolution 10.0 Rectangular  √3 1 1 5.8 5.8 5.8 5.8 ∞ 

Fast SAR z-Approximation 7.0 Rectangular  √3 1 1 4.0 4.0 4.0 4.0 ∞ 

Test Sample Related   

Device Positioning 3.3 Normal 1 1 1 3.3 3.3 3.3 3.3  10 

Device Holder 2.4  Normal  1 1 1 2.4 2.4 2.4 2.4 10 

Power Drift 5.0  Rectangular √3 1 1 2.9   2.9   2.9   2.9   ∞ 

SAR Scaling 2.0 Rectangular √3 1 1 1.2  1.2  1.2  1.2  ∞ 

Physical Parameters  

Phantom Shell 7.6 Rectangular √3 1 1 4.4  4.4  4.4 4.4 ∞ 

Liquid conductivity (Target) 5.0 Rectangular √3 0.64 0.43 1.8   1.2  1.2 0.5 ∞ 

Liquid conductivity (Meas.) 3.3 Normal   1 0.78 0.71 2.6 2.3 2.0 1.7 10 

Liquid permittivity (Target) 5.0 Rectangular √3 0.60 0.49 1.7  1.4  1.0 0.7 ∞ 

Liquid permittivity (Meas.) 3.2 Normal  1 0.23 0.26 0.74   0.80   0.17 0.22 10 

Temp. unc. - Conductivity 2.0 Rectangular √3 0.78 0.71 0.90  0.82  0.70 0.58 ∞ 

Temp. unc. - Permittivity 2.0 Rectangular √3 0.23 0.26 0.27  0.30 0.06 0.08 ∞ 

Combined Standard Uncertainty      14  14   330 

Expanded Uncertainty (k=2)      28  28    

U(1 g) = k • uc 
  = 2 • 14 % 
   = 28 % (The confidence level is about 95 % k = 2) 

U(10 g) = k • uc 
  = 2 • 14 % 
   = 28 % (The confidence level is about 95 % k = 2) 
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16. CONCLUSION 
 

Measurement Conclusion 
 

The SAR measurement indicates that the EUT complies with the RF radiation exposure limits of the FCC. These 

measurements are taken to simulate the RF effects exposure under the worst-case conditions. Precise laboratory 

measures were taken to assure repeatability of the tests. The tested device complies with the requirements in respect 

to all parameters subject to the test. The test results and statements relate only to the item(s) tested. 

Please note that the absorption and distribution of electromagnetic energy in the body are every complex phenomena 

that depend on the mass, shape, and size of the body, the orientation of the body with respect to the field vectors, and 

the electrical properties of both the body and the environment. Other variables that may play a substantial role 

impossible biological effect are those that characterize the environment (e.g. ambient temperature, air velocity, relative 

humidity, and body insulation) and those that characterize the individual (e.g. age, gender, activity level, debilitation, or 

disease). 

Because innumerable factors may interact to determine the specific biological outcome of an exposure to 

electromagnetic fields, any protection guide shall consider maximal amplification of biological effects as a result of field-

body interactions, environmental conditions, and physiological variables. 
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APPENDIX A. – Probe Calibration Data 
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