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REVISION HISTORY 

 

The revision history for this test report is shown in table.  

 

Revision No. Date of Issue Description 

0 Feb. 14, 2022 Initial Release 

 

This test results were applied only to the test methods required by the standard. 

  

The above Test Report is not related to the accredited test result by (KS Q) ISO/IEC 17025 and KOLAS(Korea 
Laboratory Accreditation Scheme), which signed the ILAC-MRA. 
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1. Test Regulations 
 

The tests documented in this report were performed in accordance with FCC CFR § 2.1093, IEEE 1528-2013, 

ANSI C63.26-2015 the following FCC Published RF exposure KDB procedures: 

 

-  FCC KDB Publication 941225 D01 3G SAR Procedures v03r01 

-  FCC KDB Publication 941225 D06 Hot Spot SAR v02r01 

-  FCC KDB Publication 447498 D01 General SAR Guidance v06  

-  FCC KDB Publication 648474 D04 Handset SAR v01r03 

-  FCC KDB Publication 616217 D04 v01r02 (Proximity Sensor) 

-  FCC KDB Publication 865664 D01 SAR measurement 100 MHz to 6 GHz v01r04 

-  FCC KDB Publication 865664 D02 SAR Reporting v01r02 

-  FCC KDB Publication 690783 D01 SAR Listings on Grants v01r03 

-  FCC KDB Publication 971168 D01 Power Meas License Digital Systems v03r01 
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2. Test Location 
 

2.1 Test Laboratory 

Company Name HCT Co., Ltd. 

Address 
74, Seoicheon-ro 578beon-gil, Majang-myeon, Icheon-si,Gyeonggi-do, 17383 

KOREA 

Telephone 031-645-6300 

Fax. 031-645-6401 

 

 

2.2 Test Facilities 

Our laboratories are accredited and approved by the following approval agencies 

according to ISO/IEC 17025. 

 

Korea 
National Radio Research Agency (Designation No. KR0032) 

KOLAS (Testing No. KT197) 

 

 

3. Information of the EUT 
 
3.1 General Information of the EUT 

Model Name SM-M236B/DS 

Equipment Type  Mobile Phone 

FCC ID A3LSMM236B 

Application Type Class II Permissive Change 

Applicant  SAMSUNG Electronics Co., Ltd. 
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4. Device Under Test Description 
 

4.1 DUT specification 

Device Wireless specification overview 

Band & Mode Operating Mode Tx Frequency 

GSM850 Voice / Data 824.2 ㎒~ 848.8 ㎒ 

GSM1900 Voice / Data 1 850.2 ㎒~ 1 909.8 ㎒ 

UMTS Band 5 Voice / Data 826.4 ㎒~ 846.6 ㎒ 

UMTS Band 4 Voice / Data 1 712.4 ㎒~ 1 752.6 ㎒ 

UMTS Band 2 Voice / Data 1 852.4 ㎒~ 1 907.6 ㎒ 

LTE Band 2 (PCS) Voice / Data 1 850.7 ㎒~ 1 909.3 ㎒ 

LTE Band 4 (AWS) Voice / Data 1 710.7 ㎒~ 1 754.3 ㎒ 

LTE Band 5 (Cell) Voice / Data 824.7 ㎒~ 848.3 ㎒ 

LTE Band 12 Voice / Data 699.7 ㎒~ 715.3 ㎒ 

LTE Band 17 Voice / Data 706.5 ㎒~ 713.5 ㎒ 

LTE Band 26 Voice / Data 814.7 ㎒~ 848.3 ㎒ 

LTE TDD Band 41 Voice / Data 2 498.5 ㎒ ~ 2 687.5 ㎒ 

LTE Band 66 (AWS) Voice / Data 1 710.7 ㎒ ~ 1 779.3 ㎒ 

NR Band n66 Voice / Data 1 712.5 ㎒ ~ 1 777.5 ㎒ 

U-NII-1 Voice / Data 5 180 ㎒ ~ 5 240 ㎒ 

U-NII-2A Voice / Data 5 260 ㎒ ~ 5 320 ㎒ 

U-NII-2C Voice / Data 5 500 ㎒ ~ 5 720 ㎒ 

U-NII-3 Voice / Data 5 745 ㎒ ~ 5 825 ㎒ 

2.4 ㎓ WLAN Voice / Data 2 412 ㎒ ~ 2 472 ㎒ 

Bluetooth / LE 5.0 Data 2 402 ㎒ ~ 2 480 ㎒ 

NFC Data 13.56 ㎒ 

Device Description 

Device Serial Numbers 

Mode Serial Number 

UMTS B4 Phablet, VA31813M 

LTE B66 Phablet VA31825M 

The manufacturer has confirmed that the devices tested have the same physical, 

mechanical and thermal characteristics are within operational tolerances expected 

for production units. 
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4.2 Nominal and Maximum Output Power Specifications 

This device operates using the following maximum output power specifications. SAR values were scaled to 

the maximum allowed power to determine compliance per KDB publication 447498 D01v06. 
 
A. 2G GSM850/1900 
 

Mode/Band Antenna 
Power 
Mode 

Voice 
(dBm) 

Burst Average GMSK 
(dBm) 

Burst Average 8-PSK 
(dBm) 

1 Tx 
Slot 

1 Tx 
Slot 

2 Tx 
Slot 

3 Tx 
Slot 

4 Tx 
Slot 

1 Tx 
Slot 

2 Tx 
Slot 

3 Tx 
Slot 

4 Tx 
Slot 

GSM/GPRS/EDGE850 Main 1 
Maximum 34.5 34.5 32 31 28.5 28 26 24 23 

Nominal 33.5 33.5 31 30 27.5 27 25 23 22 

GSM/GPRS/EDGE1900 Main 2 
Maximum 31 31 30 28 26 27 26 23.5 22.5 

Nominal 30 30 29 27 25 26 25 22.5 21.5 
 

B. UMTS Modes 

 

Band Antenna  Power Mode 

Modulated Average (in dBm) 

3GPP 
RMC 

HSDPA HSUPA 
DC-

HSDPA 

Rel 99 
3GPP  
REV.5 

3GPP 
REV.6 

3GPP  
REV.8 

UMTS 
Band 2 

(1900 ㎒) 
Main 2 

Max Power 
Maximum 24.5 24 22 23 

Nominal 23.5 23 21 22 

RCV-ON Mode 
Maximum 22.5 22 20.5 21 

Nominal 21.5 21 19.5 20 

Hotspot Mode 
Maximum 22 21 20 21 

Nominal 21 20 19 20 

Earjack Mode 
Maximum 22 21 20 21 

Nominal 21 20 19 20 

Grip Sensor Mode 
Maximum 22 21 20 21 

Nominal 21 20 19 20 

UMTS 
Band 4 

(1700 ㎒) 
Main 2 

Max Power 
Maximum 24.5 24 24 23 

Nominal 23.5 23 23 22 

RCV-ON Mode 
Maximum 22.5 22 22 21 

Nominal 21.5 21 21 20 

Hotspot Mode 
Maximum 22.5 22 22 21 

Nominal 21.5 21 21 20 

Earjack Mode 
Maximum 22.5 22 22 21 

Nominal 21.5 21 21 20 

Grip Sensor Mode 
Maximum 22.5 22 22 21 

Nominal 21.5 21 21 20 

UMTS 
Band 5 

Main 1 Max Power 
Maximum 25 24 24.5 24 

Nominal 24 23 23.5 23 
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C. LTE Modes 

LTE Band Antenna 

Modulated Average (in dBm) 

Max Power Hotspot Mode Grip-ON Ear Jack active 

Maximum Nominal Maximum Nominal Maximum Nominal Maximum Nominal 

LTE Band 2 Main 2 24.5 23.5 22.5 21.5 22.5 21.5 22.5 21.5 

LTE Band 4 Main 2 24.5 23.5 20 19 20 19 20 19 

LTE Band 5 Main 1 25.3 24.3 23.3 22.3 23.3 22.3 23.3 22.3 

LTE Band 12 Main 1 25 24       

LTE Band 17 Main 1 25 24       

LTE Band 26 Main 1 25 24 24 23 24 23 24 23 

LTE Band 41 Main 2 24.5 23.5 22.5 21.5 22.5 21.5 22.5 21.5 

LTE Band 66 Main 2 24.5 23.5 20 19 20 19 20 19 

 
D. 5G NR SUB 6 

NR Band Antenna 

Modulated Average (in dBm) 

Max Power Hotspot Mode Grip-ON Ear Jack active 

Maximum Nominal Maximum Nominal Maximum Nominal Maximum Nominal 

n66 Main 2 24 23 21.5 20.5 21.5 20.5 21.5 20.5 
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4.3 Maximum 2.4 ㎓, 5 ㎓ WIFI output power 

 

Mode 

IEEE 802.11(in dBm) 

a b g n ac 

6~18 
24~5

4 
1~11 6~36 48~54 MCS0

~3 

MCS2

~3 

MCS4

~5 
MCS6~7 

MCS0

~3 
MCS4 

MCS

5 

MCS6

~8 

MC

S9 
Mbps Mbps Mbps Mbps Mbps 

2.4GH
z WIFI 

 

 

18 
(12ch : 

8,  
13ch : 

2) 
 

17 
(11c
h : 
16 

12ch 
: 8 

13ch 
: 2) 

16 
(12ch : 

8, 
13ch : 

2) 
 

17 
(11ch : 

15 
12ch : 

8 
13ch : 

2) 

17 
(11ch : 

15 
12ch : 

8 
13ch : 

2) 

16 
(11ch : 

15, 
12ch : 

8 
13ch : 

2) 

15 
(12ch : 

8, 
13ch :2) 

 

 

 

 
 
 

5GHz 
WIFI 

(20MH
z BW) 
 

17 
(36, 

40ch : 
13 

48, 52, 
60ch : 

16 
64ch : 
16.5) 

14 
(36, 

40ch : 
13) 

 

 

 
 
 

17 
(36, 

40ch : 
13 

48ch : 
16 
52, 

60ch : 
16.5) 

16 
(36, 

40ch : 
13) 

 

14 
(36, 40ch : 13) 

16 
(36,40

ch : 
13) 

 

14 
(36,,40

ch : 
13) 

 

13 - 

5GHz 
WIFI 

(40MH
z BW) 
 

 
 
 
 
 

15 
(38ch : 12, 
62ch : 11, 

102ch  : 13) 

12 
(62ch : 11) 

 

15 
(38ch : 

12, 
62ch : 

12, 
102ch 
: 13) 

14 
(38ch : 

12, 
62ch : 

12, 
102ch 
: 13) 

12 

5GHz 
WIFI 

(80MH
z BW) 
 

 
 
 
 
 
 

13 
(58ch : 11) 

 
11 

(Upper Tolerance:  target -1.5dB ~ +1.0 dB) 
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4.3.1 RCV activated 2.4 ㎓, 5 ㎓ WIFI output power 

Mode Band 
IEEE 802.11(in dBm) 

RCV State a b g n ac 

2.4GHz WIFI 2.45GHz Active   
13 

(12ch : 8, 
13ch : 2) 

13 
(12ch : 8,13ch : 2) 

 

13 
(12ch : 8, 13ch : 

2) 
 

  

5GHz WIFI 
(20MHz BW) 

 

5.2GHz 

Active 12   12 12 
5.3GHz 

5.5GHz 

5.8GHz 

5GHz WIFI 
(40MHz BW) 

 

5.2GHz 

Active   
12 

(38ch : 11) 
 

12 
(38ch : 11) 

5.3GHz 

5.5GHz 

5.8GHz 

5GHz WIFI 
(80MHz BW) 

 

5.2GHz 

Active   11 
5.3GHz 

5.5GHz 

5.8GHz 

(Upper Tolerance:  target -1.5dB ~ +1.0 dB) 

 
4.4 Maximum Bluetooth Power 

Mode / Band Modulated Average (dBm) 

Bluetooth (BR) 
Maximum 16.0 

Nominal 15.0 

Bluetooth (EDR) 
Maximum 13.0 

Nominal 12.0 

Bluetooth LE 
Maximum 5.5 

Nominal 4.5 
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4.5 DUT Antenna Locations 

The overall dimensions of this device are > 9 X 5 cm. A diagram showing device antenna can be found in 

SAR_setup_photos. Since the diagonal dimension of this device is > 160 mm and < 200 mm, it is considered a 

“phablet”. 

 

This model allows users to exchange data or media files with other Bluetooth enabled devices using Bluetooth, 

which means they can connect to other Bluetooth enabled devices via Bluetooth tethering. Therefore, SAR test 

was performed for additional simultaneous transmissions.  

Head and Bluetooth Tethering SAR were evaluated for BT BR tethering applications. 

Antenna Mode Rear Front Left Right Bottom Top 

Main 1 ANT GSM/GPRS/EDGE 850 Yes Yes Yes Yes Yes No 

Main 2 ANT GSM/GPRS/EDGE 1900 Yes Yes Yes No Yes No 

Main 1 ANT UMTS Band 5 Yes Yes Yes Yes Yes No 

Main 2 ANT UMTS Band 4 Yes Yes Yes No Yes No 

Main 2 ANT UMTS Band 2 Yes Yes Yes No Yes No 

Main 2 ANT LTE Band 2 (PCS) Yes Yes Yes No Yes No 

Main 2 ANT LTE Band 4 (AWS) Yes Yes Yes No Yes No 

Main 1 ANT LTE Band 5 (Cell) Yes Yes Yes Yes Yes No 

Main 1 ANT LTE Band 12 Yes Yes Yes Yes Yes No 

Main 1 ANT LTE Band 17 Yes Yes Yes Yes Yes No 

Main 1 ANT LTE Band 26 (Cell) Yes Yes Yes Yes Yes No 

Main 2 ANT LTE TDD Band 41 Yes Yes Yes No Yes No 

Main 2 ANT LTE Band 66 (AWS) Yes Yes Yes No Yes No 

Main 2 ANT NR Band n66 Yes Yes Yes No Yes No 

Sub2 ANT 2.4 ㎓ WLAN Yes Yes Yes No No Yes 

Sub2 ANT 5 ㎓ WLAN Yes Yes Yes No No Yes 

Sub2 ANT Bluetooth Yes Yes Yes No No Yes 

 

Particular EUT edges were not required to be evaluated for Bluetooth Tethering and Hotspot SAR if the edges 

were > 25 mm from the transmitting antenna according to FCC KDB 941225 D06v02r01 on page 2.  

The distance between the transmit antennas and the edges of the device are included in the filing.  
- Note: All test configurations are based on front view position. 
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5. Test Consideration for C2PC 
 

The C2PC of this model has no change in characteristics other than the sensor Triggering distance for the Rear 

and Bottom surfaces of Main Antenna. Therefore, based on the original model SAR report[No:HCT-SR-2201-

FC015], the phablet SAR test for changes and the power reduction verification test for Grip senor were 

performed. 

Since the SAR measurement result of the C2PC change approval is lower than the Highest Reported SAR 

result of the original report,The maximum reported SAR result and simultaneous transmission analysis remain 

unchanged. 

Detailed changes to this model are described in the technical document. 

 

5.1 Test Positions due to Proximity Sensor. 

This device uses a sensor to reduce output powers in extremity (hand-held) use conditions. 

When the sensor detects a user is touching the device on or near to the antenna the device reduces the 

maximum allowed output power However, the proximity sensor is not active when the device is moved beyond 

the sensor triggering distance and the maximum output power is no longer limited. Therefore, an additional 

exposure condition is needed in the vicinity of the triggering distance to ensure SAR is compliant when the 

device is allowed to operate at a non-reduced output power level. 

FCC KDB 616217 D04 v01r02 Section 6 was used as a guideline for selecting SAR test distances for this device 

at these additional exposure conditions. The smallest separation distance determined by the sensor triggering 

and sensor coverage for each applicable edge, minus 1 mm. was used as the test separation distance for SAR 

testing. Sensor triggering distance summary data is included in below table. 

 

5.2 Power reduction verification. 

Per the May 2017 TCBC Workshop notes, demonstration of proper functioning of the power reduction mechanism is 
required to support the corresponding SAR Configurations. 

 

5.2.1 Distance Verification Procedure. 
Procedures for determining proximity sensor triggering distances  

(KDB 616217D04v01r02§6.2) 

The distance verification procedure was performed according to the following procedure: 
1. A base station simulator was used to establish an RF connection and to monitor the power levels. The 

device being tested was placed below the relevant section of the phantom with the relevant side or edge 

of the device facing toward the phantom. 
2. The device was moved toward and away from the phantom to determine the distance at which the 

mechanism triggers and the output power is reduced per KDB Publication 616217 D04v01r02 .Each 
applicable test position was evaluated. The distance were conformed to be the same or larger (more 
conservative) than the minimum distances provided by the manufacturer. 

3. Step 1 and 2 were repeated for the relevant modes, as appropriate  
4. Steps1 through 3 were repeated for all distance-based power reduction mechanisms. 
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For detailed measurement conducted power results, please refer to original Report  

 

Proximity Sensor Trigger Distance Assessment KDB 616217 D04§6.2  

LEGEND 

    Direction of DUT travel for determination of power reduction triggering point 

    Direction of DUT travel for determination of full power resumption triggering point 

Main Ant 

Tissue simulating liquid 

Triggering Distance 

Rear Bottom 

Moving toward 

phantom 

[mm] 

Moving away from 

phantom 

[mm] 

Moving toward 

phantom 

[mm] 

Moving away from 

phantom 

[mm] 

835MHz Tissue 10 11 4 5 

1800MHz Tissue 10 11 4 5 

1900MHz Tissue 10 11 4 5 

2600MHz Tissue 10 11 4 5 

Distance Measurement verification for Proximity sensor 
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Rear side – EUT Moving toward (trigger) to the Phantom 

Mode 
Distance to DUT Output power (dBm) 

15[mm] 14[mm] 13[mm] 12[mm] 11[mm] 10[mm] 9[mm] 8[mm] 7[mm] 6[mm] 

WCDMA B2 23.60 23.70 23.69 23.54 23.66 20.59 20.69 20.38 20.57 20.55 

WCDMA B4 23.39 23.22 23.36 23.33 23.30 21.44 21.53 21.17 21.32 21.44 

LTE Band 2 24.40 24.26 24.22 24.21 24.17 21.80 21.73 21.84 21.69 21.62 

LTE Band 4 24.34 24.28 24.30 24.47 24.24 19.75 19.65 19.57 19.56 19.62 

LTE Band 5 24.83 24.93 24.84 24.80 25.04 23.03 23.21 23.02 23.05 23.20 

LTE Band 26 24.69 24.60 24.54 24.58 24.58 23.78 23.71 23.72 23.64 23.75 

LTE Band 41 23.99 24.13 24.17 24.19 24.23 21.93 21.76 21.85 21.71 21.86 

LTE Band 66 24.13 24.10 24.21 24.10 24.23 19.70 19.89 19.92 19.83 19.94 

NR Band 66 22.70 22.61 22.65 22.60 22.60 21.42 21.37 21.36 21.38 21.42 

 

Rear side – EUT Moving away (Release) from the Phantom 

Mode 
Distance to DUT Output power (dBm) 

7[mm] 8[mm] 9[mm] 10[mm] 11[mm] 12[mm] 13[mm] 14[mm] 15[mm] 16[mm] 

WCDMA B2 20.51 20.53 20.64 20.57 20.42 23.63 23.48 23.72 23.50 23.58 

WCDMA B4 21.34 21.32 21.37 21.51 21.43 23.27 23.16 23.34 23.26 23.20 

LTE Band 2 21.81 21.62 21.77 21.76 21.83 24.28 24.42 24.51 24.33 24.25 

LTE Band 4 19.53 19.55 19.56 19.53 19.76 24.12 24.26 24.23 24.43 24.30 

LTE Band 5 22.96 22.97 22.97 22.99 23.06 24.95 24.83 24.99 24.81 24.82 

LTE Band 26 23.61 23.75 23.81 23.87 23.73 24.69 24.61 24.66 24.73 24.76 

LTE Band 41 21.78 21.83 21.65 21.79 21.79 24.22 24.19 24.07 24.16 24.17 

LTE Band 66 19.71 19.72 19.90 19.95 19.87 24.34 24.31 24.38 24.23 24.36 

NR Band 66 21.36 21.50 21.43 21.61 21.61 22.62 22.67 22.63 22.61 22.76 

Based on the most conservative measured triggering distance of 10mm, additional Phablet SAR measurements were 
required at 9mm from rear side for the above modes. 
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Bottom side – EUT Moving toward (trigger) to the Phantom 

Mode 
Distance to DUT Output power (dBm) 

9[mm] 8[mm] 7[mm] 6[mm] 5[mm] 4[mm] 3[mm] 2[mm] 1[mm] 0[mm] 

WCDMA B2 23.51 23.45 23.48 23.53 23.69 20.62 20.59 20.54 20.52 20.55 

WCDMA B4 23.43 23.34 23.24 23.36 23.36 21.33 21.48 21.40 21.35 21.44 

LTE Band 2 24.20 24.30 24.27 24.19 24.39 21.67 21.79 21.82 21.75 21.61 

LTE Band 4 24.40 24.37 24.35 24.38 24.26 19.78 19.79 19.60 19.62 19.69 

LTE Band 5 24.83 24.95 24.91 24.73 24.94 23.14 23.02 23.05 23.10 23.03 

LTE Band 26 24.63 24.64 24.67 24.54 24.66 23.66 23.68 23.91 23.80 23.75 

LTE Band 41 24.02 24.11 24.19 24.19 24.13 21.79 21.96 21.89 21.95 21.96 

LTE Band 66 24.24 24.23 24.23 24.12 24.29 19.99 19.94 19.82 19.82 19.84 

NR Band 66 22.84 22.56 22.64 22.62 22.63 21.39 21.41 21.40 21.51 21.57 

 

Bottom side – EUT Moving away (Release) from the Phantom 

Mode 
Distance to DUT Output power (dBm) 

1[mm] 2[mm] 3[mm] 4[mm] 5[mm] 6[mm] 7[mm] 8[mm] 9[mm] 10[mm] 

WCDMA B2 20.45 20.56 20.50 20.52 20.64 23.54 23.65 23.50 23.42 23.47 

WCDMA B4 21.25 21.39 21.34 21.42 21.44 23.24 23.31 23.32 23.39 23.36 

LTE Band 2 21.76 21.77 21.88 21.55 21.64 24.29 24.40 24.34 24.44 24.38 

LTE Band 4 19.66 19.63 19.78 19.46 19.75 24.34 24.35 24.32 24.22 24.27 

LTE Band 5 23.07 23.04 23.02 22.96 23.01 24.80 24.74 24.68 25.02 24.85 

LTE Band 26 23.61 23.85 23.71 23.90 23.73 24.40 24.62 24.62 24.63 24.56 

LTE Band 41 21.79 21.67 21.79 21.88 21.95 24.28 24.13 24.24 24.08 24.08 

LTE Band 66 19.89 19.76 19.66 19.88 19.74 24.31 24.13 24.14 24.15 24.09 

NR Band 66 21.33 21.29 21.39 21.30 21.46 22.58 22.70 22.73 22.68 22.71 

Based on the most conservative measured triggering distance of 4mm, additional Phablet SAR measurements were 
required at 3mm from bottom side for the above modes 

 

5.2.3 Proximity Sensor Coverage for SAR measurements  

(KDB 616217 D04v01r02§6.3) 

As there is no spatial offset between the antenna and the proximity sensor element, proximity sensor coverage did not 

need to be assessed. 
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5.2.4 Proximity Sensor Tilt Angle Assessment 
 (KDB 616217 D04v01r02 §6.4) 

The DUT was positioned directly below the flat phantom at the minimum measured trigger distance with Bottom side 

parallel to the base of the flat phantom for each band. The DUT was rotated about Bottom side for angles up to ±45°. If 

the output power increased during the rotation the DUT was moved 1mm toward the phantom and the rotation repeated.  

This procedure was repeated until the power remained reduced for all angles up±45°. 

 

 
 
 
 
 
 
 
 
 
 
 

Proximity sensor tilt angle assessment (Bottom side) KDB 616217 §6.4 

Summary of Tablet Tilt Angle influence to Proximity Sensor Triggering (Bottom side) 

Tissue  

Minimum distance  

At which power  

reduction was  

maintained over-45° 

Power reduction status 

-45° -40° -30° -20° -10° 0° 10° 20° 30° 40° 45° 

835 MHz Tissue 4mm On On On On On On On On On On On 

1800 MHz Tissue 4mm On On On On On On On On On On On 

1900 MHz Tissue 4mm On On On On On On On On On On On 

2600 MHz Tissue 4mm On On On On On On On On On On On 

 

5.2.5 Resulting test positions for Phablet SAR measurements  

Wireless technologies Position 

§6.2 

Triggering 

Distance 

[mm] 

§6.3 

Coverage 

§6.4 

Tilt Angle 

Worst case 

distance for 

Phablet SAR 

[mm] 

WWAN 

 (WCDMA B2/B4 

/LTEB2/B4/B5/B26/B41/B66 

/NR n66) 

Rear 10 N/A N/A 9 

Bottom 4 N/A N/A 3 

Note: FCC KDB Publication 616217 D04v01r02 Section 6 was used as a guideline for selecting SAR test distances for 

this device when being used in phablet use conditions 
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6. RF Exposure Limits 
 

HUMAN EXPOSURE 

UNCONTROLLED 

ENVIRONMENT 

General Population 

(W/kg) or (mW/g) 

CONTROLLED 

ENVIRONMENT 

Occupational 

(W/kg) or (mW/g) 

SPATIAL PEAK SAR * 

(Partial Body) 
1.6 8.0 

SPATIAL AVERAGE SAR ** 

(Whole Body) 
0.08 0.4 

SPATIAL PEAK SAR *** 

(Hands / Feet / Ankle / Wrist) 
4.0 20.0 

 
NOTES: 

* The Spatial Peak value of the SAR averaged over any 1 g of tissue (defined as a tissue volume in the 

shape of a cube) and over the appropriate averaging time. 

** The Spatial Average value of the SAR averaged over the whole-body. 

*** The Spatial Peak value of the SAR averaged over any 10 g of tissue (defined as a tissue volume in 

the shape of a cube) and over the appropriate averaging time. 

Uncontrolled Environments are defined as locations where there is the exposure of individuals who have no 

knowledge or control of their exposure. The general population/uncontrolled exposure limits are applicable to 

situations in which the general public may be exposed or in which persons who are exposed as a consequence 

of their employment may not be mad fully aware of the potential for exposure or cannot exercise control over 

their exposure. Members of the general public would come under this category when exposure is not 

employment-related; for example, in the case of a wireless transmitter that exposes persons in its vicinity. 

Controlled Environments are defined as locations where there is exposure that may be incurred by persons 

who are aware of the potential for exposure, (i.e.as a result of employment or occupation). In general, 

occupational/controlled exposure limits are applicable to situations in which persons are exposed as a 

consequence of their employment, who have been made fully aware of the potential for exposure and can 

exercise control over their exposure. This exposure category is also applicable when the exposure is of a 

transient nature due to incidental passage through a location where the exposure levels may be higher than the 

general population/uncontrolled limits, but the exposed person is fully aware of the potential for exposure and 

can exercise control over his or her exposure by leaving the area or by some other appropriate means. 
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7. System Verification 
 

7.1Tissue Verification 

The body simulating material is calibrated by HCT using the DAKS 3.5 to determine the conductivity and 
permittivity. 
 

Table for Head Tissue Verification 

Date of 
Tests 

Tissue 
Temp. 
(°C) 

Tissue 
Type 

Freq. 
(㎒) 

Measured 
Conductivity 

σ (S/m) 

Measured 
Dielectric 

Constant, ε 

Target 
Conductivity 

σ (S/m) 

Target 
Dielectric 

Constant, ε 
% dev σ % dev ε 

02/11/2022 20.9 1800H 

1710 1.326 41.524 1.348 40.144 -1.63 3.44 

1750 1.364 41.360 1.371 40.080 -0.51 3.19 
1800 1.414 41.112 1.400 40.000 1.00 2.78 

02/14/2022 21.5 1800H 
1710 1.293 40.250 1.348 40.144 -4.08 0.26 
1750 1.332 40.174 1.371 40.080 -2.84 0.23 

1800 1.377 40.053 1.400 40.000 -1.64 0.13 

 
7.2 System Verification 
 
- Input Power: 50 mW 

Freq. 
Date 

Probe 
(S/N) 

Dipole 
(S/N) 

Liquid 
Amb. 
Temp. 

Liquid 
Temp. 

1 W 
Target 
SAR10g 

(SPEAG) 

50mW 
Measured 

SAR10g 

1 W 
Normalized 

SAR10g 
Deviation Limit 

[㎒] [°C] [°C] [W/kg] [W/kg] [W/kg] [%] [%] 
1 800 02/11/2022 7681 

2d015 
Head 20.9 20.9 20.0 0.982 19.64 - 1.80 ± 10 

1 800 02/14/2022 7370 Head 21.5 21.5 20.0 1.04 20.8 + 4.00 ± 10 

 
7.3 System Verification Procedure 

 

SAR measurement was prior to assessment, the system is verified to the ± 10 % of the specifications at each 

frequency Band by using the system verification kit. (Graphic Plots Attached)  

- Cabling the system, using the verification kit equipment. 

- Generate about 50 ㎽ Input level from the signal generator to the Dipole Antenna.  

- Dipole antenna was placed below the flat phantom. 

- The measured one-gram SAR at the surface of the phantom above the dipole feed-point should be within 10 % 

of the target reference value. 

- The results are normalized to 1 W input power.  

 

Note; 

SAR Verification was performed according to the FCC KDB 865664 D01v01r04. 
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8. SAR Test Data Summary 
The conducted power applied to the SAR measurement of C2PC was applied by referring to the original report. 
 

8.1 Phablet SAR Measurement Results 

For consideration of the Phable SAR measurement case of C2PC, the measurement results of the original 
SAR report were referenced. 

UMTS Band 4 Phablet SAR 10g 

Frequency 

Mode 

Tune- 

Up Limit 

(dB) 

Meas. 

Power 

(dB) 

Power 

Drift 

(dB) 

Test 

Position 
Sensor 

Duty 

Cycle 

Distance 

(mm) 

Meas. SAR 

(W/kg) 

Scaling 

Factor 

Scaled 

SAR 

(W/kg) 

Plot 

No. ㎒ Ch. 

1 732.4 1412 RMC 24.5 23.13 -0.16 Rear OFF 1:1 9 0.337 1.371  0.462  - 

1 732.4 1412 RMC 24.5 23.13 -0.15 Bottom OFF 1:1 3 1.10 1.371  1.508  1 

ANSI/ IEEE C95.1 - 2005 – Safety Limit 

Spatial Peak 

Uncontrolled Exposure/ General Population 

Hand 

4.0 W/kg 

Averaged over 10 gram 

 

LTE Band 66 Phablet SAR10g 
Frequency 

Mode 
Band 

Width 

Tune- 

Up Limit 

(dB) 

Meas. 

Power 

(dB)  

Power 

Drift 

(dB)  

Test  

Position 
Sensor 

MPR 

(dB) 

RB  

Size 

RB 

Offset 

Duty 

Cycle 

Distance 

(mm) 

Meas. 

SAR 

(W/kg) 

Scaling 

Factor 

Scaled SAR 

(W/kg) 

Plot 

No. ㎒ Ch. 

1 770 132572 QPSK 20 24.5 23.97 -0.03 Rear OFF 0 1 49 1:1 9 0.536 1.130 0.606  - 

1 770 132572 QPSK 20 23.5 23.21 -0.10 Rear OFF 1 50 25 1:1 9 0.434 1.069 0.464  - 

1 770 132572 QPSK 20 24.5 23.97 0.11 Bottom OFF 0 1 49 1:1 3 1.02 1.130  1.153  2 

1 770 132572 QPSK 20 23.5 23.21 0.05 Bottom OFF 1 50 25 1:1 3 0.738 1.069  0.789  - 

ANSI/ IEEE C95.1 - 2005 – Safety Limit 

Spatial Peak 

Uncontrolled Exposure/ General Population 

Hand 

4.0 W/kg  

Averaged over 10 gram 
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9. Measurement Uncertainty 
 

The measured SAR was <1.5 W/Kg for 1g SAR and <3.75 W/Kg For 10g SAR for all frequency Bands. Therefore, 

per KDB Publication 865664 D01v01r04, the extended measurement uncertainty analysis per IEEE1528-2013 

was not required. 
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10. SAR Test Equipment 
 

Manufacturer Type / Model S/N Calib. Date Calib.Interval Calib.Due 
SPEAG SAM Phantom - N/A N/A N/A 

HP SAR System Control PC - N/A N/A N/A 
Staubli CS8Cspeag-TX90 F12/ 5K9GA1/ C/ 01 N/A N/A N/A 

Staubli CS8Cspeag-TX90 F17/ 59CHA1/ C/ 01 N/A N/A N/A 
Staubli TX90 XLspeag F12/ 5K9GA1/ A/ 01 N/A N/A N/A 

Staubli TX90 XLspeag F17/ 59CHA1/ A/ 01 N/A N/A N/A 
Staubli Teach Pendant (Joystick) S-1206 0513 N/A N/A N/A 

Staubli Teach Pendant (Joystick) 010963 N/A N/A N/A 
TESTO 175-H1/Thermometer 40331939309 01/26/2021 Annual 01/26/2022 

TESTO 175-H1/Thermometer 40331915309 01/04/2022 Annual 01/04/2023 
SPEAG DAE4 446 09/30/2021 Annual 09/30/2022 

SPEAG DAE4 504 02/19/2021 Annual 02/19/2022 
SPEAG E-Field Probe EX3DV4 7370 08/26/2021 Annual 08/26/2022 

SPEAG E-Field Probe EX3DV4 7681 12/14/2021 Annual 12/14/2022 
SPEAG Dipole D1800V2 2d015 07/30/2021 Annual 07/30/2022 

Agilent Power Meter E4419B MY41291386 10/06/2021 Annual 10/06/2022 
Agilent Power Meter N1911A MY45101406 07/08/2021 Annual 07/08/2022 

Agilent Power Sensor 8481A SG1091286 10/06/2021 Annual 10/06/2022 
Agilent Power Sensor N1921A MY55220026 08/05/2021 Annual 08/05/2022 

SPEAG DAKS 3.5 1038 03/17/2021 Annual 03/17/2022 
SPEAG DAKS_VNA R140 0141013 04/07/2021 Annual 04/07/2022 

 R&S 
 Wireless Communication Test Set 

CMW500 
 115733  04/15/2021 Annual  04/15/2022 

Agilent 11636B/Power Divider 58698 02/26/2021 Annual 02/26/2022 
Manufacturer Type / Model S/N Calib. Date Calib.Interval Calib.Due 

Agilent SIGNAL GENERATOR N5182A MY47070230 05/10/2021 Annual 05/10/2022 
EMPOWER RF Power Amplifier  1084 06/25/2021 Annual 06/25/2022 

EMPOWER RF Power Amplifier 1011 10/06/2021 Annual 10/06/2022 
MICRO LAB LP Filter / LA-15N 10453 10/06/2021 Annual 10/06/2022 

MICRO LAB LP Filter / LA-30N - 10/06/2021 Annual 10/06/2022 
MICRO LAB LP Filter / LA-60N 32011 10/06/2021 Annual 10/06/2022 

HP Attenuator (3dB) 333340A 02427 09/06/2021 Annual 09/06/2022 
HP Attenuator (20dB) 8493C 09271 09/06/2021 Annual 09/17/2022 

Aeroflex/Weinschel Fixed Coaxial Attenuator (30 ㏈) CE6106 11/11/2021 Annual 11/11/2022 
 Agilent  Directional Bridge 86205A  3140A03878  05/28/2021  Annual 05/28/2022 

Agilent MXA Signal Analyzer N9020A MY50510407 10/20/2021 Annual 10/20/2022 
Anritsu Radio Communication Tester MT8821C 6262044720 12/20/2021 Annual 12/20/2022 

Anritsu 
Radio Communication Test Station 

MT8000A 
6262036812 12/20/2021 Annual 12/20/2022 

Agilent 
WIRELESS COMMUNICATION 

E5515C 
MY48360252 07/23/2021 Annual 07/23/2022 

 
* The E-field probe was calibrated by SPEAG, by the waveguide technique procedure. Dipole Verification measurement is 
performed by HCT Lab. before each test. The brain/body simulating material is calibrated by HCT using the DAKS 3.5 to 
determine the conductivity and permittivity (dielectric constant) of the brain/body-equivalent material. 
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11. Conclusion 
 

The SAR measurement indicates that the EUT complies with the RF radiation exposure limits of the ANSI/ IEEE 

C95.1 - 2005. 

These measurements were taken to simulate the RF effects exposure under worst-case conditions. Precise 

laboratory measures were taken to assure repeatability of the tests. The results and statements relate only to 

the item(s) tested. 

Please note that the abortion and distribution of electromagnetic energy in the body are very complex 

phenomena the 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 in possible biological effects 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 various factors may interact with one another to 

vary the specific biological outcome of an exposure to electromagnetic fields, any protection guide should 

consider maximal amplification of biological effects as a result of field-body interactions, environmental 

conditions, and physiological variables.  
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Appendix A. DUT Ant. Information & SETUP PHOTO 
 
 

Please refer to test DUT Ant. Information &setup photo file no. as follows: 
 

Report No. 

HCT-SR-2202-FC002 -P 
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Appendix B. – SAR Test Plots 
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Test Laboratory:  HCT CO., LTD 

EUT Type:  Mobile Phone 

Liquid Temperature: 20.9 ℃  

Ambient Temperature: 20.9 ℃    

Test Date:  02/11/2022 

Plot No.: 1 

Communication System: UID 0, WCDMA Band 4 (0); Frequency: 1732.4 MHz;Duty Cycle: 1:1 

Medium parameters used (interpolated): f = 1732.4 MHz; σ = 1.344 S/m; εr = 41.428; ρ = 1000 kg/m3  

Phantom section: Flat Section  

DASY5 Configuration: 

 Probe: EX3DV4 - SN7681; ConvF(9.16, 9.16, 9.16) @ 1732.4 MHz; Calibrated: 2021-12-14  

 Sensor-Surface: 1.4mm (Mechanical Surface Detection)  

 Electronics: DAE4 Sn446; Calibrated: 2021-09-30  

 Phantom: Twin-SAM V8.0 (Right-Left)  

 Measurement SW: DASY52, Version 52.10 (4) 

 

UMTS Band 4 Phablet Bottom 1412ch/Area Scan (5x9x1): Measurement grid: dx=15mm, dy=15mm 

Maximum value of SAR (measured) = 2.60 W/kg 

 

UMTS Band 4 Phablet Bottom 1412ch/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm 

Reference Value = 47.68 V/m; Power Drift = -0.15dB 

Peak SAR (extrapolated) = 3.37 W/kg 

SAR(1 g) = 1.96 W/kg; SAR(10 g) = 1.1 W/kg 

Maximum value of SAR (measured) = 2.88 W/kg 

  

 0 dB = 2.60 W/kg = 4.15 dBW/kg 
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Test Laboratory:  HCT CO., LTD 

EUT Type:  Mobile Phone 

Liquid Temperature: 21.5 ℃  

Ambient Temperature: 21.5 ℃    

Test Date:  02/14/2022 

Plot No.: 2 

Communication System: UID 0, LTE Band 66 (0); Frequency: 1770 MHz; Duty Cycle: 1:1 

Medium parameters used: f = 1770 MHz; σ = 1.35 S/m; εr = 40.078; ρ = 1000 kg/m3  

Phantom section: Flat Section  

DASY5 Configuration: 

 Probe: EX3DV4 - SN7370; ConvF(8.39, 8.39, 8.39) @ 1770 MHz; Calibrated: 2021-08-26  

 Sensor-Surface: 1.4mm (Mechanical Surface Detection)  

 Electronics: DAE4 Sn504; Calibrated: 2021-02-19  

 Phantom: SAM with CRP v5.0  

 Measurement SW: DASY52, Version 52.10 (4) 

 

LTE Band 66 Phablet Bottom QPSK 20MHz 1RB 49offset 132572ch Max 3mm/Area Scan (5x9x1): Measurement 

grid: dx=15mm, dy=15mm 

Maximum value of SAR (measured) = 2.87 W/kg 

 

LTE Band 66 Phablet Bottom QPSK 20MHz 1RB 49offset 132572ch Max 3mm/Zoom Scan (5x5x7)/Cube 0: 

Measurement grid: dx=8mm, dy=8mm, dz=5mm 

Reference Value = 48.21 V/m; Power Drift = 0.11 dB 

Peak SAR (extrapolated) = 4.80 W/kg 

SAR(1 g) = 2.06 W/kg; SAR(10 g) = 1.02 W/kg 

Maximum value of SAR (measured) = 3.42 W/kg 

  

 0 dB = 2.87 W/kg = 4.58 dBW/kg 
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Appendix C. – Dipole Verification Plots 
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■ Verification Data (1 800 ㎒ Head) 

 

Test Laboratory: HCT CO., LTD 

Input Power 0.05 W 

Liquid Temp: 20.9 ℃ 

Test Date: 02/11/2022 

DUT: Dipole 1800 MHz D1800V2; Type: D1800V2;  

 

Communication System: UID 0, CW (0); Frequency: 1800 MHz;Duty Cycle: 1:1 

Medium parameters used: f = 1800 MHz; σ = 1.414 S/m; εr = 41.112; ρ = 1000 kg/m3  

Phantom section: Flat Section  

DASY5 Configuration: 

 Probe: EX3DV4 - SN7681; ConvF(9.16, 9.16, 9.16) @ 1800 MHz; Calibrated: 2021-12-14  

 Sensor-Surface: 1.4mm (Mechanical Surface Detection)  

 Electronics: DAE4 Sn446; Calibrated: 2021-09-30  

 Phantom: Twin-SAM V8.0 (Right-Left)  

 Measurement SW: DASY52, Version 52.10 (4) 

 

Dipole/1800MHz Head Verification/Area Scan (6x8x1): Measurement grid: dx=15mm, dy=15mm 

Maximum value of SAR (measured) = 2.01 W/kg 

 

Dipole/1800MHz Head Verification/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, 

dz=5mm 

Reference Value = 47.04 V/m; Power Drift = -0.09 dB 

Peak SAR (extrapolated) = 3.38 W/kg 

SAR(1 g) = 1.86 W/kg; SAR(10 g) = 0.982 W/kg 

Maximum value of SAR (measured) = 2.87 W/kg 

  

 0 dB = 2.01 W/kg = 3.02 dBW/kg 

■ Verification Data (1 800 ㎒ Head) 
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Test Laboratory: HCT CO., LTD 

Input Power 0.05 W 

Liquid Temp: 21.5 ℃ 

Test Date: 02/14/2022 

DUT: Dipole 1800 MHz D1800V2; Type: D1800V2;  

 

Communication System: UID 0, CW (0); Frequency: 1800 MHz;Duty Cycle: 1:1 

Medium parameters used: f = 1800 MHz; σ = 1.377 S/m; εr = 40.053; ρ = 1000 kg/m3  

Phantom section: Flat Section  

DASY5 Configuration: 

 Probe: EX3DV4 - SN7370; ConvF(8.39, 8.39, 8.39) @ 1800 MHz; Calibrated: 2021-08-26  

 Sensor-Surface: 3mm (Mechanical Surface Detection)  

 Electronics: DAE4 Sn504; Calibrated: 2021-02-19  

 Phantom: SAM with CRP v5.0  

 Measurement SW: DASY52, Version 52.10 (4) 

 
Dipole/1800MHz Head Verification/Area Scan (7x7x1): Measurement grid: dx=15mm, dy=15mm 

Maximum value of SAR (measured) = 2.57 W/kg 

 

Dipole/1800MHz Head Verification/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, 

dz=5mm 

Reference Value = 43.45 V/m; Power Drift = -0.01 dB 

Peak SAR (extrapolated) = 3.79 W/kg 

SAR(1 g) = 2.01 W/kg; SAR(10 g) = 1.04 W/kg 

Maximum value of SAR (measured) = 2.56 W/kg 

  

 0 dB = 2.57 W/kg = 4.10 dBW/kg 
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Appendix D. – SAR Tissue Characterization 

 

The brain and muscle mixtures consist of a viscous gel using hydrox-ethyl cellulose (HEC) gelling agent and 

saline solution (see Table 3.1). Preservation with a bacteriacide is added and visual inspection is made to 

make sure air bubbles are not trapped during the mixing process. The mixture is calibrated to obtain proper 

dielectric constant (permittivity) and conductivity of the desired tissue. The mixture characterizations used for 

the brain and muscle tissue simulating liquids are according to the data by C. Gabriel and G. Harts grove. 
 

Ingredients 

(% by weight) 

Frequency (㎒) 

750 835 1 750 1 900 2 450 – 2 700 3500 - 5 800 

Tissue Type Head Body Head Body Head Body Head Body Head Body Head Body 

Water 41.1 51.7 40.45 53.06 52.6 68.8 54.9 70.17 71.88 73.2 65.52 78.66 

Salt (NaCl) 1.4 0.9 1.45 0.94 0.4 0.2 0.18 0.39 0.16 0.1 0.0 0.0 

Sugar 57.0 47.2 57.0 44.9 0.0 0.0 0.0 0 0.0 0.0 0.0 0.0 

HEC 0.2 0 1.0 1.0 0.0 0.0 0.0 0 0.0 0.0 0.0 0.0 

Bactericide 0.2 0.1 0.1 0.1 0.0 0.0 0.0 0 0.0 0.0 0.0 0.0 

Triton X-100 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 19.97 0.0 17.24 10.67 

DGBE 0.0 0.0 0.0 0.0 47 31 44.92 29.44 7.99 26.7 0.0 0.0 

Diethylene 

glycol hexyl 

ether 

- - - - - - - - - - - - 

 

Salt: 99 % Pure Sodium Chloride Sugar: 98 % Pure Sucrose 

Water: De-ionized, 16M resistivity HEC: Hydroxyethyl Cellulose 

DGBE: 99 % Di(ethylene glycol) butyl ether,[2-(2-butoxyethoxy) ethanol] 

Triton X-100(ultra-pure): Polyethylene glycol mono[4-(1,1,3,3-tetramethylbutyl)phenyl] ether 

Composition of the Tissue Equivalent Matter 
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Appendix E. – SAR System Validation 
Per FCC KCB 865664 D02v01r02, SAR system validation status should be document to confirm 

measurement accuracy. The SAR systems (including SAR probes, system components and software 

versions) used for this device were validated against its performance specifications prior to the SAR 

measurements. Reference dipoles were used with the required tissue- equivalent media for system validation, 

according to the procedures outlined in IEEE 1528-2013 and FCC KDB 865664 D01v01r04. Since SAR probe 

calibrations are frequency dependent, each probe calibration point was validated at a frequency within the 

valid frequency range of the probe calibration point, using the system that normally operates with the probe for 

routine SAR measurements and according to the required tissue-equivalent media. 

A tabulated summary of the system validation status including the validation date(s), measurement 

frequencies, SAR probes and tissue dielectric parameters has been included. 

 

SAR 

System 

No. 
Probe 

Probe  
Type 

Probe 
 Calibration 

 Point 
Dipole Date 

Dielectric Parameters CW Validation Modulation Validation 

Measured 
Permittivity 

Measured 
Conductivity 

Sensitivity 
Probe 

Linearity 
Probe 

Isotropy 
MOD. 
Type 

Duty 
Factor 

PAR 

17 7681 EX3DV4 Head 1900 5d061 2021-12-27 40.1 1.42 PASS PASS PASS GMSK PASS N/A 

6 7370 EX3DV4 Head 1750 2d015 2021-09-10 40.1 1.41 PASS PASS PASS N/A N/A N/A 

SAR System Validation Summary – Extremity SAR Considerations 
 

Note; 
All measurement were performed using probes calibrated for CW signal only. Modulations in the table above 

represent test configurations for which the measurement system has been validated per FCC KDB Publication 

865664 D01v01r04. SAR system were validated for modulated signals with a periodic duty cycle, such as 

GMSK, or with a high peak to average ratio (>5 dB), such as OFDM according to KDB 865664 D01v01r04. 
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Appendix F. – Probe Calibration Document 
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