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7.2 SAR System Check 
The microwave circuit arrangement for system Check is sketched in F-12. The daily system accuracy 

verification occurs within the flat section of the SAM phantom. A SAR measurement was performed to see if 

the measured SAR was within +/- 10% from the target SAR values. The tests were conducted on the same 

days as the measurement of the EUT. The obtained results from the system accuracy verification are displayed 

in the following table (A power level of 250mW (below 3GHz) or 100mW (3-6GHz) was input to the dipole 

antenna). During the tests, the ambient temperature of the laboratory was in the range 22±2°C, the relative 

humidity was in the range 60% and the liquid depth above the ear reference points was above 15±0.5 cm in 

all the cases. It is seen that the system is operating within its specification, as the results are within acceptable 

tolerance of the reference values. 

 
 

F-12.The microwave circuit arrangement used for SAR system Check 
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7.2.1 Justification for Extended SAR Dipole Calibrations 

1) Instead of the typical annual calibration recommended by measurement standards, longer calibration 

intervals of up to three years may be considered when it is demonstrated that the SAR target, impedance 

and return loss of a dipole have remain stable according to the following requirements. Each measured 

dipole is expected to evaluate with the following criteria at least on annual interval in Appendix C.  

a) There is no physical damage on the dipole;  

b) System check with specific dipole is within 10% of calibrated value;  

c) Return-loss is within 20% of calibrated measurement;  

d) Impedance is within 5Ω from the previous measurement.  

 

2) Network analyzer probe calibration against air, distilled water and a shorting block performed before 

measuring liquid parameters. 
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7.2.2 Summary System Check Result(s) 

Validation Kit 

Measure
d SAR 
250mW 

Measure
d SAR 
250mW 

Measured 
SAR 

(normalize
d to 1W) 

Measured 
SAR 

(normalize
d to 1W) 

Target 
SAR 

(normalize
d to 1W)  

Target 
SAR 

(normalize
d to 1W)  

Deviation 
(Within ±10% ) 

Liqui
d 

Temp
. 

(℃) 

Test Date 

1g (W/kg) 
10g 

(W/kg) 
1g (W/kg) 10g (W/kg) 1-g(W/kg) 10-g(W/kg) 

1-
g(W/kg

) 

10-
g(W/kg

) 

CLA13 0.101 0.063 0.40  0.25  0.421  0.266  -4.76% -7.41% 22.7  
2025/11/2

5 

D750V3_Head 2.18 1.45 8.72  5.80  8.42 5.49 3.56% 5.65% 22.3 
2025/11/2

0 

D835V2_Head 2.46 1.65 9.84  6.60  9.67 6.43 1.76% 2.64% 22.6  
2025/11/1

4 

D1750V2_Head 9.50 5.01 38.00  20.04  36.20 19.10 4.97% 4.92% 22.4  
2025/11/1

8 

D1950V3_Head 10.50 5.51 42.00  22.04  40.70 21.20 3.19% 3.96% 22.5  
2025/11/1

6 

D2300V2_Head 12.10 5.95 48.40  23.80  49.00 23.50 -1.22% 1.28% 22.4  
2025/11/2

2 

D2450V2_Head 13.60 6.53 54.40  26.12  51.90 24.50 4.82% 6.61% 22.5  
2025/11/3

0 

D2600V2_Head 14.10 6.35 56.40  25.40  55.30 24.70 1.99% 2.83% 22.6  
2025/11/2

4 

Validation Kit 

Measure
d SAR 
100mW 

Measure
d SAR 
100mW 

Measured 
SAR 

(normalize
d to 1W) 

Measured 
SAR 

(normalize
d to 1W) 

Target 
SAR 

(normalize
d to 1W)  

Target 
SAR 

(normalize
d to 1W)  

Deviation 
(Within ±10% ) 

Liqui
d 

Temp
. 

(℃) 

Test Date 

1g (W/kg) 
10g 

(W/kg) 
1g (W/kg) 10g (W/kg) 1-g(W/kg) 10-g(W/kg) 

1-
g(W/kg

) 

10-
g(W/kg

) 

D3500V2_3.5GHz_Hea
d 

6.71 2.61 67.10  26.10  65.80 25.00 1.98% 4.40% 22.6  
2025/11/2

6 

D3700V2_Head 6.93 2.57 69.30  25.70  67.30 24.70 2.97% 4.05% 22.6  
2025/11/2

6 

D3900V2_3.9GHz_Hea
d 

6.82 2.41 68.20  24.10  67.60 23.50 0.89% 2.55% 22.5  
2025/11/2

8 

D5GHzV2_5.25G_Hea
d 

7.74 2.16 77.40  21.60  79.00 21.80 -2.03% -0.92% 22.4  2025/12/1 

D5GHzV2_5.6G_Head 7.83 2.21 78.30  22.10  81.60 22.50 -4.04% -1.78% 22.4  2025/12/2 

D5GHzV2_5.75G_Hea
d 

7.59 2.12 75.90  21.20  78.30 21.30 -3.07% -0.47% 22.3  2025/12/3 

D6500V2_Head 30.00 5.59 300.00  55.90  297.00 54.30 1.01% 2.95% 22.8  
2025/11/2

1 

Table 3： SAR System Check Result 

7.2.3 Detailed System Check Results 

Please see the Appendix A 
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8 PD System Check 
The system was verified to be within ±0.66 dB of the power density targets on the calibration certificate 
according to the test system specification in the user’s manual and calibration facility recommendation. The 
0.66 dB deviation threshold represents the expanded uncertainty for system performance checks using 
SPEAG’s mmWave verification sources. The same spatial resolution and measurement region used in the 
source calibration was applied during the system check. The measured power density distribution of 
verification source was also confirmed through visual inspection to have no noticeable differences, both 
spatially (shape) and numerically (level) from the distribution provided by the manufacturer, per November 
2017 TCBC Workshop Notes. 
 

Frequent 

Measured  PD 
W/m² 

Target  PD 
W/m² 

Circular Deviation 
(Within ±0.66dB) Test Date 

4cm² 4cm² 4cm² 

10G HZ Source 203 183 0.45  2025/11/15 

Note: 1. Measured PD after normalized to Pard power with DASY Calibration Certificate in Appendix A. 
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9 Test Configuration 

9.1 Operation Configurations 

9.1.1 GSM Test Configuration 

SAR tests for GSM frequency band, a communication link is set up with a base station by air link. Using 

Radio Communication Analyzer, the power lever is set to “5” or “0” in SAR of GSM frequency band. The tests 

in the GSM frequency band are performed in the mode of GPRS/EGPRS function.  

SAR test reduction for GPRS and EDGE modes is determined by the source-based time-averaged output 

power specified for production units. The data mode with highest specified time-averaged output power 

should be tested for SAR compliance in the applicable exposure conditions. For modes with the same 

specified maximum output power, the higher number time-slot configuration should be tested. 

When SAR tests for EGPRS mode is necessary, GMSK modulation should be used to minimize SAR 

measurement error due to higher peak-to-average power (PAR) ratios inherent in 8-PSK. 

The 3G SAR test reduction procedure is applied to 8-PSK EDGE with GMSK GPRS/EDGE as the primary 

mode. 

For SAR the time based average power is relevant. The difference in between depends on the duty cycle of 
the TDMA signal: 

No. of timeslots 1 2 3 4 

Duty Cycle 1:8.3 1:4.15 1:2.77 1:2.075 

Time based avg. power 
compared to slotted avg. power 

-9.19 -6.18 -4.42 -3.17 

The frame-averaged power is linearly proportion to the slot number configured and it is linearly scaled the 
maximum burst-averaged power based on time slots. The calculated method is shown as below:  
Frame-averaged power = 10 x log (Burst-averaged power mW x Slot used / 8. 
 

9.1.2 WCDMA Test Configuration 

1) Output Power Verification 

Maximum output power is verified on the high, middle and low channels according to procedures described in 

section 5.2 of 3GPP TS 34.121, using the appropriate RMC or AMR with TPC (transmit power control) set to 

all “1’s” for WCDMA/HSDPA or by applying the required inner loop power control procedures to maintain 

maximum output power while HSUPA is active. Results for all applicable physical channel configurations 

(DPCCH, DPDCHn and spreading codes, HSDPA, HSPA) are required in the SAR report. All configurations 

that are not supported by the handset or cannot be measured due to technical or equipment limitations must 

be clearly identified. 

2) Head SAR 

SAR for next to the ear head exposure is measured using a 12.2 kbps RMC with TPC bits configured to all 

“1’s”. The 3G SAR test reduction procedure is applied to AMR configurations with 12.2 kbps RMC as the 

primary mode. Otherwise, SAR is measured for 12.2 kbps AMR in 3.4 kbps SRB (signaling radio bearer) using 

the highest reported SAR configuration in 12.2 kbps RMC for head exposure. 

3) Body SAR 

SAR for body configurations is measured using a 12.2 kbps RMC with TPC bits configured to all “1’s”. The 3G 

SAR test reduction procedure is applied to other spreading codes and multiple DPDCHn configurations 

supported by the handset with 12.2 kbps RMC as the primary mode. Otherwise, SAR is measured using an 

applicable RMC configuration with the corresponding spreaing code or DPDCHn, for the highest reported 

body-worn accessory exposure SAR configuration in 12.2 kbps RMC. When more than 2 DPDCHn are 

supported by the handset, it may be necessary to configure additional DPDCHn using FTM (Factory Test Mode) 

or other chipset based test approaches with parameters similar to those used in 384 kbps and 768 kbps RMC. 
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4) HSDPA / HSUPA  

RMC 12.2kbps setting is used to evaluate SAR. If the maximum output power for production units in HSDPA / 

HSUPA is ≤ ¼ dB higher than RMC 12.2Kbps or when the highest measured SAR of the RMC12.2Kbps is 

scaled by the ratio of specified maximum output power of HSDPA / HSUPA to RMC12.2Kbps and the adjusted 

SAR is ≤ 1.5 W/kg, SAR measurement is not required for HSDPA / HSUPA. 
 

a) HSDPA 

HSDPA is configured according to the applicable UE category of a test device. The number of HS-DSCH/HS-

PDSCHs, HARQ processes, minimum inter-TTI interval, transport block sizes and RV coding sequence are 

defined by the H-set. To maintain a consistent test configuration and stable transmission conditions, QPSK is 

used in the H-set for SAR testing. HS-DPCCH should be configured with a CQI feedback cycle of 4 ms and a 

CQI repetition factor of 2 to maintain a constant rate of active CQI slots. DPCCH and DPDCH gain factors (βc, 

βd), and HS-DPCCH power offset parameters (ΔACK, ΔNACK, ΔCQI) are set according to values indicated in 

the following table  The CQI value is determined by the UE category, transport block size, number of HS-

PDSCHs and modulation used in the H-set. 

Sub-test βc Βd βd(SF) βc/βd βhs CM(dB) MPR (dB) 

1 2/15 15/15 64 2/15 4/15 0.0 0 

2 12/15(3) 15/15(3) 64 12/15(3) 24/15 1.0 0 

3 15/15 8/15 64 15/8 30/15 1.5 0.5 

4 15/15 4/15 64 15/4 30/15 1.5 0.5 

Note1: △ACK, △NACK and △CQI= 8 Ahs = βhs/βc=30/15 βhs=30/15*βc 

Note2:For the HS-DPCCH power mask requirement test in clause 5.2C,5.7A,and the Error Vector 

Magnitude(EVM) with HS-DPCCH test in clause 5.13.1.A,and HSDPA EVM with phase 

discontinuity in clause 5.13.1AA, △ACK and △NACK= 8 ( Ahs=30/15) with βhs=30/15*βc,and △CQI= 

7 ( Ahs=24/15) with βhs=24/15*βc. 

Note3: CM=1 forβc/βd =12/15, βhs/βc=24/15. For all other combinations of DPDCH, DPCCH and 

HS-DPCCH the MPR is based on the relative CM difference. This is applicable for only UEs that 

support HSDPA in release 6 and later releases. 

 

The measurements were performed with a Fixed Reference Channel (FRC) and H-Set 1 QPSK. 

Parameter Value 

Nominal average inf. bit rate 534 kbit/s 

Inter-TTI Distance 3 TTI‟s 

Number of HARQ Processes 2 Processes 

Information Bit Payload 3202 Bits 

MAC-d PDU size 336 Bits 

Number Code Blocks 1 Block 

Binary Channel Bits Per TTI 4800 Bits 

Total Available SMLs in UE 19200 SMLs 

Number of SMLs per HARQ Process 9600 SMLs 

Coding Rate 0.67 

Number of Physical Channel Codes 5 

Table 4： settings of required H-Set 1 QPSK acc. to 3GPP 34.121 
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HS-DSCH 
Category 

MaximumHS-
DSCH Codes 

Received 

Minimum Inter-
TTI Interval 

MaximumHS-DSCH 
TransportBlockBits/HS-

DSCH TTI 

TotalSoft 
Channel Bits 

1 5 3 7298 19200 

2 5 3 7298 28800 

3 5 2 7298 28800 

4 5 2 7298 38400 

5 5 1 7298 57600 

6 5 1 7298 67200 

7 10 1 14411 115200 

8 10 1 14411 134400 

9 15 1 25251 172800 

10 15 1 27952 172800 

11 5 2 3630 14400 

12 5 1 3630 28800 

13 15 1 34800 259200 

14 15 1 42196 259200 

15 15 1 23370 345600 

16 15 1 27952 345600 

Table 5： HSDPA UE category 

b) HSUPA 

Due to inner loop power control requirements in HSUPA, a commercial communication test set should be 

used for the output power and SAR tests. The 12.2 kbps RMC, FRC H-set 1 and E-DCH configurations for 

HSUPA should be configured according to the values indicated below as well as other applicable procedures 

described in the WCDMA Handset and Release 5 HSUPA Data Device sections of 3G device. 

 

Table 6： Subtests for UMTS Release 6 HSUPA 
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Table 7： HSUPA UE category 

c) DC-HSDPA 

SAR is required for Rel. 8 DC-HSDPA when SAR is required for Rel. 5 HSDPA; otherwise, the 3G SAR 

test reduction procedure is applied to DC-HSDPA with 12.2 kbps RMC as the primary mode. Power is 

measured for DC-HSDPA according to the H-Set 12, FRC configuration in Table C.8.1.12 of 3GPP TS 

34.121-1 to determine SAR test reduction. A primary and a Second serving HS-DSCH Cell are required 

to perform the power measurement and for the results to be acceptable. 

The following tests were completed according to procedures in section 7.3.13 of 3GPP TS 34.108 v9.5.0. 

A summary of these settings are illustrated below: 

Downlink Physical Channels are set as per 3GPP TS34.121-1 v9.0.0 E.5.0 

 
Call is set up as per 3GPP TS34.108 v9.5.0 sub clause 7.3.13. 

The configurations of the fixed reference channels for HSDPA RF tests are described in 3GPP TS 34.121, 

annex C for FDD and 3GPP TS 34.122.  

The measurements were performed with a Fixed Reference Channel (FRC) H-Set 12 with QPSK. 

 

Table 8： settings of required H-Set 12 QPSK acc. To 3GPP 34.121 
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Note:  

1. The RMC is intended to be used for DC-HSDPA mode and both cells shall transmit with identical 

parameters as listed in the table above. 

2. Maximum number of transmission is limited to 1,i.e.,retransmission is not allowed. The redundancy and 

constellation version 0 shall be used. 

 

The following 4 Sub-tests for HSDPA were completed according to Release 5 procedures. A summary of 

subtest settings are illustrated below: 

 

Up commands are set continuously to set the UE to Max power.  

Note:  

1. The Dual Carriers transmission only applies to HSDPA physical channels 

2. The Dual Carriers belong to the same Node and are on adjacent carriers.  

3. The Dual Carriers do not support MIMO to serve Ues configured for dual cell operation  

4. The Dual Carriers operate in the same frequency band.  

5. The device doesn’t support the modulation of 16QAM in uplink but 64QAM in downlink for DC-HSDPA 

mode.  

6. The device doesn’t support carrier aggregation for it just can operate in Release 8. 
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d) HSPA+ 

SAR is required for Rel. 7 HSPA+ when SAR is required for Rel. 6 HSPA; otherwise, the 3G SAR test 

reduction procedure is applied to (uplink) HSPA+ with 12.2 kbps RMC as the primary mode. Power is 

measured for HSPA+ that supports uplink 16 QAM according to configurations in Table C.11.1.4 of 3GPP TS 

34.121-1 to determine SAR test reduction. 

 
 

5) 3G SAR Test Reduction Procedure 

According to KDB 941225D01, in the following procedures, the mode tested for SAR is referred to as the 

primary mode. The equivalent modes considered for SAR test reduction are denoted as secondary modes. 

Both primary and secondary modes must be in the same frequency band. When the maximum output 

power and tune-up tolerance specified for production units in a secondary mode is ≤ ¼ dB higher than the 

primary mode or when the highest reported SAR of the primary mode is scaled by the ratio of specified 

maximum output power and tune-up tolerance of secondary to primary mode and the adjusted SAR is ≤ 

1.2 W/kg, SAR measurement is not required for the secondary mode. This is referred to as the 3G SAR 

test reduction procedure in the following SAR test guidance, where the primary mode is identified in the 

applicable wireless mode test procedures and the secondary mode is wireless mode being considered for 

SAR test reduction by that procedure. When the 3G SAR test reduction procedure is not satisfied, it is 

identified as “otherwise” in the applicable procedures; SAR measurement is required for the secondary 

mode. 
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9.1.3 WIFI Test Configuration 

A Wi-Fi device must be configured to transmit continuously at the required data rate, channel bandwidth and 

signal modulation, using the highest transmission duty factor supported by the test mode tools for SAR 

measurement. 

9.1.3.1 Duty cycle 

1) Wi-Fi 2.4GHz 802.11b(Ant.8/9/MIMO): 

Duty cycle=100% 

 

 

2) Wi-Fi 2.4GHz 802.11n 40M(Ant.8/9/MIMO): 

Duty cycle=100% 
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3) Wi-Fi 5GHz 802.11a (Ant.12/10/MIMO): 

Duty cycle=100% 

 
 

4) Wi-Fi 5GHz 802.11n 20M (Ant.12/10/MIMO): 

Duty cycle=100% 
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5) Wi-Fi 5GHz 802.11ac 80M (Ant.12/10/MIMO): 

Duty cycle=100% 

 
 

3) Wi-Fi 6E 802.11a (Ant.12/10): 

Duty cycle=100% 

 

 

4) Wi-Fi 6E 802.11ax HEW20 (MIMO): 

Duty cycle=100% 
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9.1.3.2 Initial Test Position SAR Test Reduction Procedure 

DSSS and OFDM configurations are considered separately according to the required SAR procedures. SAR 

is measured in the initial test position using the 802.11 transmission mode configuration required by the 

DSSS procedure or initial test configuration and subsequent test configuration(s) according to the OFDM 

procedures. The initial test position procedure is described in the following:  

 

1）. When the reported SAR of the initial test position is ≤ 0.4 W/kg, further SAR measurement is not 

required for the other (remaining) test positions in that exposure configuration and 802.11 transmission mode 

combinations within the frequency band or aggregated band. SAR is also not required for that exposure 

configuration in the subsequent test configuration(s).  

2）. When the reported SAR of the initial test position is > 0.4 W/kg, SAR is repeated for the 802.11 

transmission mode configuration tested in the initial test position using subsequent highest extrapolated or 

estimated 1-g SAR conditions determined by area scans or next closest/smallest test separation distance 

and maximum RF coupling test positions based on manufacturer justification, on the highest maximum 

output power channel, until the reported SAR is ≤ 0.8 W/kg or all required test positions (left, right, touch, tilt 

or subsequent surfaces and edges) are tested. 

3）. For all positions/configurations tested using the initial test position and subsequent test positions, when 

the reported SAR is > 0.8 W/kg, SAR is measured for these test positions/configurations on the subsequent 

next highest measured output power channel(s) until the reported SAR is ≤ 1.2 W/kg or all required channels 

are tested. a) Additional power measurements may be required for this step, which should be limited to those 

necessary for identifying the subsequent highest output power channels. 
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9.1.3.3 Subsequent Test Configuration Procedures 

SAR measurement requirements for the remaining 802.11 transmission mode configurations that have not 

been tested in the initial test configuration are determined separately for each standalone and aggregated 

frequency band, in each exposure condition, according to the maximum output power specified for 

production units. The initial test position procedure is applied to next to the ear, UMPC mini-tablet and 

hotspot mode configurations. When the same maximum output power is specified for multiple transmission 

modes, additional power measurements may be required to determine if SAR measurements are required for 

subsequent highest output power channels in a subsequent test configuration. The subsequent test 

configuration and SAR measurement procedures are described in the following.  

1）. When SAR test exclusion provisions of KDB Publication 447498 are applicable and SAR measurement 

is not required for the initial test configuration, SAR is also not required for the next highest maximum output 

power transmission mode subsequent test configuration(s) in that frequency band or aggregated band and 

exposure configuration.  

2）.  When the highest reported SAR for the initial test configuration (when applicable, include subsequent 

highest output channels), according to the initial test position or fixed exposure position requirements, is 

adjusted by the ratio of the subsequent test configuration to initial test configuration specified maximum 

output power and the adjusted SAR is ≤ 1.2 W/kg, SAR is not required for that subsequent test configuration.  

3）. The number of channels in the initial test configuration and subsequent test configuration can be 

different due to differences in channel bandwidth. When SAR measurement is required for a subsequent test 

configuration and the channel bandwidth is smaller than that in the initial test configuration, all channels in 

the subsequent test configuration that overlap with the larger bandwidth channel tested in the initial test 

configuration should be used to determine the highest maximum output power channel. This step requires 

additional power measurement to identify the highest maximum output power channel in the subsequent test 

configuration to determine SAR test reduction.  

a) SAR should first be measured for the channel with highest measured output power in the subsequent 

test configuration.  

b)  SAR for subsequent highest measured maximum output power channels in the subsequent test 

configuration is required only when the reported SAR of the preceding higher maximum output power 

channel(s) in the subsequent test configuration is > 1.2 W/kg or until all required channels are tested. i) For 

channels with the same measured maximum output power, SAR should be measured using the channel 

closest to the center frequency of the larger channel bandwidth channel in the initial test configuration.  

4）.  SAR measurements for the remaining highest specified maximum output power OFDM transmission 

mode configurations that have not been tested in the initial test configuration (highest maximum output) or 

subsequent test configuration(s) (subsequent next highest maximum output power) is determined by 

recursively applying the subsequent test configuration procedures in this section to the remaining 

configurations according to the following:  

a) replace “subsequent test configuration” with “next subsequent test configuration” (i.e., subsequent next 

highest specified maximum output power configuration)  

b)  replace “initial test configuration” with “all tested higher output power configurations” 
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9.1.3.4 2.4 GHz WiFi SAR Procedures 

Separate SAR procedures are applied to DSSS and OFDM configurations in the 2.4 GHz band to simplify 

DSSS test requirements. For 802.11b DSSS SAR measurements, DSSS SAR procedure applies to fixed 

exposure test position and initial test position procedure applies to multiple exposure test positions. When 

SAR measurement is required for an OFDM configuration, the initial test configuration, subsequent test 

configuration and initial test position procedures are applied. The SAR test exclusion requirements for 

802.11g/n OFDM configurations are described in following. 
 
 802.11b DSSS SAR Test Requirements 

 
SAR is measured for 2.4 GHz 802.11b DSSS using either a fixed test position or, when applicable, the initial 
test position procedure. SAR test reduction is determined according to the following:  

1）. When the reported SAR of the highest measured maximum output power channel for the exposure 
configuration is ≤ 0.8 W/kg, no further SAR testing is required for 802.11b DSSS in that exposure 
configuration.  

2）.  When the reported SAR is > 0.8 W/kg, SAR is required for that exposure configuration using the 
next highest measured output power channel. When any reported SAR is > 1.2 W/kg, SAR is 
required for the third channel; i.e., all channels require testing.  

 2.4 GHz 802.11g/n OFDM SAR Test Exclusion Requirements 

 
When SAR measurement is required for 2.4 GHz 802.11g/n OFDM configurations, the measurement and 
test reduction procedures for OFDM are applied (section 5.3, including sub-sections). SAR is not required for 
the following 2.4 GHz OFDM conditions.  

1）. When KDB Publication 447498 SAR test exclusion applies to the OFDM configuration.  
2）. When the highest reported SAR for DSSS is adjusted by the ratio of OFDM to DSSS specified 

maximum output power and the adjusted SAR is ≤ 1.2 W/kg.  

 
 SAR Test Requirements for OFDM configurations  

 
When SAR measurement is required for 802.11 g/n OFDM configurations, each standalone and frequency 
aggregated band is considered separately for SAR test reduction. In applying the initial test configuration and 
subsequent test configuration procedures, the 802.11 transmission configuration with the highest specified 
maximum output power and the channel within a test configuration with the highest measured maximum 
output power should be clearly distinguished to apply the procedures. 
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9.1.3.5 5 GHz WiFi SAR Procedures 

 U-NII-1 and U-NII-2A Bands  
For devices that operate in only one of the U-NII-1 and U-NII-2A bands, the normally required SAR 
procedures for OFDM configurations are applied. For devices that operate in both U-NII bands using the 

same transmitter and antenna(s), SAR test reduction is determined according to the following： 

1) When the same maximum output power is specified for both bands, begin SAR measurement in U-NII-
2A band by applying the OFDM SAR requirements. If the highest reported SAR for a test configuration 
is ≤ 1.2 W/kg, SAR is not required for U-NII-1 band for that configuration (802.11 mode and exposure 
condition); otherwise, both bands are tested independently for SAR. 

2) When different maximum output power is specified for the bands, begin SAR measurement in the band 
with higher specified maximum output power. The highest reported SAR for the tested configuration is 
adjusted by the ratio of lower to higher specified maximum output power for the two bands. When the 
adjusted SAR is ≤ 1.2 W/kg, SAR is not required for the band with lower maximum output power in that 
test configuration; otherwise, both bands are tested independently for SAR. 

3) The two U-NII bands may be aggregated to support a 160 MHz channel on channel number 50. Without 
additional testing, the maximum output power for this is limited to the lower of the maximum output 
power certified for the two bands. When SAR measurement is required for at least one of the bands and 
the highest reported SAR adjusted by the ratio of specified maximum output power of aggregated to 
standalone band is > 1.2 W/kg, SAR is required for the 160 MHz channel. This procedure does not 
apply to an aggregated band with maximum output higher than the standalone band(s); the aggregated 
band must be tested independently for SAR. SAR is not required when the 160 MHz channel is 
operating at a reduced maximum power and also qualifies for SAR test exclusion. 
 

 U-NII-2C and U-NII-3 Bands  
The frequency range covered by these bands is 380 MHz (5.47 – 5.85 GHz), which requires a minimum 
of at least two SAR probe calibration frequency points to support SAR measurements. when Terminal 
Doppler Weather Radar (TDWR) restriction applies, all channels that operate at 5.60 – 5.65 GHz must 
be included to apply the SAR test reduction and measurement procedures. 
 
When the same transmitter and antenna(s) are used for U-NII-2C band and U-NII-3 band or 5.8 GHz 
band of §15.247, the bands may be aggregated to enable additional channels with 20, 40 or 80 MHz 
bandwidth to span across the band gap, as illustrated in Appendix B. The maximum output power for 
the additional band gap channels is limited to the lower of those certified for the bands. Unless band gap 
channels are permanently disabled, they must be considered for SAR testing. The frequency range 
covered by these bands is 380 MHz (5.47 – 5.85 GHz), which requires a minimum of at least two SAR 
probe calibration frequency points to support SAR measurements. To maintain SAR measurement 
accuracy and to facilitate test reduction, the channels in U-NII-2C band above 5.65 GHz may be 
grouped with the 5.8 GHz channels in U-NII-3 or §15.247 band to enable two SAR probe calibration 
frequency points to cover the bands, including the band gap channels. When band gap channels are 
supported and the bands are not aggregated for SAR testing, band gap channels must be considered 
independently in each band according to the normally required OFDM SAR measurement and probe 
calibration frequency points requirements. 
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OFDM Transmission Mode SAR Test Configuration and Channel Selection Requirements  
The initial test configuration for 5 GHz OFDM transmission modes is determined by the 802.11 
configuration with the highest maximum output power specified for production units, including tune-up 
tolerance, in each standalone and aggregated frequency band. SAR for the initial test configuration is 
measured using the highest maximum output power channel determined by the default power 
measurement procedures. When multiple configurations in a frequency band have the same specified 
maximum output power, the initial test configuration is determined according to the following steps 
applied sequentially. 
1) The largest channel bandwidth configuration is selected among the multiple configurations with the 

same specified maximum output power. 
2) If multiple configurations have the same specified maximum output power and largest channel 

bandwidth, the lowest order modulation among the largest channel bandwidth configurations is 
selected. 

3) If multiple configurations have the same specified maximum output power, largest channel 
bandwidth and lowest order modulation, the lowest data rate configuration among these 
configurations is selected. 

4) When multiple transmission modes (802.11a/g/n/ac) have the same specified maximum output 
power, largest channel bandwidth, lowest order modulation and lowest data rate, the lowest order 
802.11 mode is selected; i.e., 802.11a is chosen over 802.11n then 802.11ac or 802.11g is chosen 
over 802.11n. After an initial test configuration is determined, if multiple test channels have the 
same measured maximum output power, the channel chosen for SAR measurement is determined 
according to the following. These channel selection procedures apply to both the initial test 
configuration and subsequent test configuration(s), with respect to the default power measurement 
procedures or additional power measurements required for further SAR test reduction. The same 
procedures also apply to subsequent highest output power channel(s) selection. 
a) The channel closest to mid-band frequency is selected for SAR measurement. 
b) For channels with equal separation from mid-band frequency; for example, high and low 

channels or two mid-band channels, the higher frequency (number) channel is selected for 
SAR measurement. 

 
 SAR Test Requirements for OFDM configurations  
When SAR measurement is required for 802.11 a/n/ac OFDM configurations, each standalone and 
frequency aggregated band is considered separately for SAR test reduction. When the same transmitter and 
antenna(s) are used for U-NII-1 and U-NII-2A bands, additional SAR test reduction applies. When band gap 
channels between U-NII-2C band and 5.8 GHz U-NII-3 or §15.247 band are supported, the highest 
maximum output power transmission mode configuration and maximum output power channel across the 
bands must be used to determine SAR test reduction, according to the initial test configuration and 
subsequent test configuration requirements. In applying the initial test configuration and subsequent test 
configuration procedures, the 802.11 transmission configuration with the highest specified maximum output 
power and the channel within a test configuration with the highest measured maximum output power should 
be clearly distinguished to apply the procedures. 
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9.1.3.6 5 GHz WiFi PD Procedures 

Power Density General Notes: 
1. The manufacturer has confirmed that the devices tested have the same physical, mechanical and 
thermalcharacteristics and are within operational tolerances expected for production units. 

2. Batteries are fully charged at the beginning of the measurements.  

3. Absorbed power density (APD) using a 4cm^2 averaging area is reported based on SAR measurements. 

4. Power density was calculated by repeated E-field measurements on two measurement planes separatedby λ/4. 

5. The device was configured to transmit continuously at the required data rate, channel bandwidth andsignal 
modulation, using the highest transmission duty factor supported by the test mode tools. 

6. Per FCC guidance and equipment manufacturer guidance, power density results were scaled accordingto IEC 
62479:2010 for the portion of the measurement uncertainty > 30%. Total expanded uncertainty of2.67 dB (84.9%) was 
used to determine the psPD measurement scaling factor. 

7. Per April 2021 TCB Workshop, For the highest SAR test configurations also measure incident PD (total) usingpower-
density reconstruction methodin 2 mm closest measurement plane. 

8. Since this device is considered a phablet and there is no different PD limit ondifferent exposure conditions, therefore 
select highestphablet SAR at 0 mm test distance and configurations evaluate power density. Since there is no different 
PD limit on different exposure conditions, therefore the PD test was performed of a 2mm separation between Probe 
sensor and EUT surface to cover all exposure conditions of phablet. 

9. IPD is measured for all edges and surfaces of the device with a transmitting antenna located within 25 mm from that 
surface or edge. 

10. Per October 2020 TCB Workshop,PTP-PR algorithm was used during psPD measurement and calculations. 

11. The measurement procedure consists of measuring the PDinc at two different distances: 2 mm (compliance distance) 
and λ/5. Thegrid extents should be large enough to fully capture the transmitted energy. The grid step should be fine 
enough to demonstrate that the integrated Power Density iPDn fulfill the criterion described below. Since iPD ratio 

between the two distances is≥-1dB, the grid step (0.0625) was sufficient for determining compliance at d=2mm. 

 

10*log10
iPDn(2𝑚𝑚)

iPDn(𝜆/5)
≥-1 

Wi-Fi 6E PD Test Record siso Ant 12 

Test 
position 

Test mode 
Test 

ch./Freq. 
Distance 

(mm) 
Grid Step (λ) Duty Cycle 

Duty Cycle 
Scaled factor 

iPDn iPD ratio 
Measured PD 

4cm^2 
(W/m^2) 

Power drift 
(dB) 

Power Density Test DATA 

Back side 802.11a 45/6175 2 0.0625 100.00% 1 24.1 
0.68 

2.78 0.05  

Back side 802.11a 45/6175 9.7  0.0625 100.00% 1 20.6 0.654 0.15  

 

Wi-Fi 6E PD Test Record siso Ant 10 

Test 
position 

Test mode 
Test 

ch./Freq. 
Distance 

(mm) 
Grid Step (λ) Duty Cycle 

Duty Cycle 
Scaled factor 

iPDn iPD ratio 
Measured PD 

4cm^2 
(W/m^2) 

Power drift 
(dB) 

Power Density Test DATA 

Right side 802.11a 45/6175 2 0.0625 100.00% 1 15.5 
-0.63 

2.64 0.01  

Right side 802.11a 45/6175 9.7  0.0625 100.00% 1 17.9 0.851 0.01  

 

Wi-Fi 6E PD Test Record MIMO 

Test 
position 

Test mode 
Test 

ch./Freq. 
Distance 

(mm) 
Grid Step (λ) Duty Cycle 

Duty Cycle 
Scaled factor 

iPDn iPD ratio 
Measured PD 

4cm^2 
(W/m^2) 

Power drift 
(dB) 

Power Density Test DATA 

Right side 802.11ax 20M 45/6175 2 0.0625 100.00% 1 16.9 
-0.69 

3.04 0.18  

Right side 802.11ax 20M 45/6175 9.7  0.0625 100.00% 1 19.8 0.938 -0.01  
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9.1.4 BT Test Configuration 

For the Bluetooth SAR tests, a communication link is set up with the test mode software for BT mode test. 

Bluetooth USES frequency hopping technology to divide the transmitted data into packets and transmit the 

packets respectively through 79 designated Bluetooth channels, frequency hops at 1600 hops/second per the 

Bluetooth standard, the EUT is operated at the RF continuous emission mode. 

 
BT DH5 Duty Cycle=77.00% 
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9.1.5 LTE Test Configuration 

LTE modes were tested according to FCC KDB 941225 D05 publication. Please see notes after the 

tabulated SAR data for required test configurations. Establishing connections with base station simulators 

ensure a consistent means for testing SAR and are recommended for evaluating SAR [4]. The Radio 

Communication Analyzer was used for LTE output power measurements and SAR testing. Max power 

control was used so the UE transmits with maximum output power during SAR testing. SAR must be 

measured with the maximum TTI (transmit time interval) supported by the device in each LTE configuration. 

 

TDD LTE test consideration 

For Time-Division Duplex (TDD) systems, SAR must be tested using a fixed periodic duty factor according to 

the highest transmission duty factor implemented for the device and supported by the defined 3GPP LTE 

TDD configurations. 

SAR was tested with the highest transmission duty factor (63.33%) using Uplink-downlink configuration 0 

and Special subframe configuration 7. 

LTE TDD Band support 3GPP TS 36.211 section 4.2 for Type 2 Frame Structure and Table 4.2-2 for uplink-

downlink configurations and Table 4.2-1 for Special subframe configurations. 

 

Frame structure type 2:

 
Table 4.2-1: Configuration of special subframe (lengths of DwPTS/GP/UpPTS). 

Special 
subframe 

configuration 

Normal cyclic prefix in downlink Extended cyclic prefix in downlink 

DwPTS UpPTS DwPTS UpPTS 

 
Normal cyclic 

prefix in 
uplink 

Extended 
cyclic prefix in 

uplink 
 

Normal cyclic 
prefix in 
uplink 

Extended 
cyclic prefix in 

uplink 

0 6592.Ts 

2192.Ts 2560.Ts 

7680.Ts 

2192.Ts 2560.Ts 
1 19760.Ts 20480.Ts 

2 21952.Ts 23040.Ts 

3 24144.Ts 25600.Ts 

4 26336.Ts 7680.Ts 

4384.Ts 5120.Ts 
5 6592.Ts 

4384.Ts 5120.Ts 

20480.Ts 

6 19760.Ts 23040.Ts 

7 21952.Ts 25600.Ts 

8 24144.Ts - - - 

9 13168.Ts - - - 

 

Table 4.2-2: Uplink-downlink configurations. 
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Calculated Duty Cycle=[Extended cyclic prefix in uplink x (Ts) x # of S + # of U]/10ms 

Uplink- 

Downlink 

Configur

ation 

Downlink-to- 
Uplink Switch-

point Periodicity 

Subframe Number 
 Calculated 

Duty 

Cycle (%) 0 1 2 3 4 5 6 7 8 9 

0 5 ms D S U U U D S U U U 63.33 

1 5 ms D S U U D D S U U D 43.33 

2 5 ms D S U D D D S U D D 23.33 

3 10 ms D S U U U D D D D D 31.67 

4 10 ms D S U U D D D D D D 21.67 

5 10 ms D S U D D D D D D D 11.67 

6 5 ms D S U U U D S U U D 53.33 

 

A) Spectrum Plots for RB Configurations 

A properly configured base station simulator was used for SAR tests and power measurements. Therefore, 

spectrum plots for RB configurations were not required to be included in this report. 

 

B) MPR 

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. 

Modulation 

Channel bandwidth/Transmission bandwidth 
MPR 
(dB) 

1.4 
MHz 

3 
MHz 

5 
MHz 

10 
MHz 

15 
MHz 

20 
MHz 

QPSK ≤ 5 ≤ 4 ≤ 8 ≤ 12 ≤ 16 ≤ 18 0 

QPSK > 5 > 4 > 8 > 12 > 16 > 18 1 

16QAM ≤ 5 ≤ 4 ≤ 8 ≤ 12 ≤ 16 ≤ 18 1 

16QAM > 5 > 4 > 8 > 12 > 16 > 18 2 

64QAM ≤ 5 ≤ 4 ≤ 8 ≤ 12 ≤ 16 ≤ 18 2 

64QAM > 5 > 4 > 8 > 12 > 16 > 18 3 

256QAM ≥1 5 

 

C) A-MPR 

A-MPR (Additional MPR) has been disabled for all SAR tests by setting NS=01 on the base station simulator. 
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D) Largest channel bandwidth standalone SAR test requirements 

1) QPSK with 1 RB allocation 
Start with the largest channel bandwidth and measure SAR for QPSK with 1 RB allocation, using the RB 
offset and required test channel combination with the highest maximum output power for 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 of the remaining RB offset configurations and required test channels is not required for 1 RB 
allocation; otherwise, SAR is required for the remaining required test channels and only for the RB offset 
configuration with the highest output power for that channel. When the reported SAR of a required test 
channel is > 1.45 W/kg, SAR is required for all three RB offset configurations for that required test channel. 
2) QPSK with 50% RB allocation 
The procedures required for 1 RB allocation in 1) are applied to measure the SAR for QPSK with 50% RB 
allocation. 
3) QPSK with 100% RB allocation 
For QPSK with 100% RB allocation, SAR is not required when the highest maximum output power for 100 % 
RB allocation is less than the highest maximum output power in 50% and 1 RB allocations and the highest 

reported SAR for 1 RB and 50% RB allocation in 1) and 2) are ≤ 0.8 W/kg. Otherwise, SAR is measured for 

the highest output power channel and if the reported SAR is > 1.45 W/kg, the remaining required test 
channels must also be tested. 
4) Higher order modulations 
For each modulation besides QPSK; e.g., 16-QAM, 64-QAM, apply the QPSK procedures in above sections 
to determine the QAM configurations that may need SAR measurement. For each configuration identified as 
required for testing, SAR is required only when the highest maximum output power for the configuration in 
the higher order modulation is > ½ dB higher than the same configuration in QPSK or when the reported 
SAR for the QPSK configuration is > 1.45 W/kg. 
E) Other channel bandwidth standalone SAR test requirements 
For the other channel bandwidths used by the device in a frequency band, apply all the procedures required 
for the largest channel bandwidth in section A) to determine the channels and RB configurations that need 
SAR testing and only measure SAR when the highest maximum output power of a configuration requiring 
testing in the smaller channel bandwidth is > ½ dB higher than the equivalent channel configurations in the 
largest channel bandwidth configuration or the reported SAR of a configuration for the largest channel 
bandwidth is > 1.45 W/kg. 
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F) LTE CA additional specification 
The device supports intra-band contiguous and inter-band discontinuous uplink and downlink LTE Carrier 
Aggregation (CA). When carrier aggregation applies, implementation and measurement details for the 
following are necessary. 

a) Intra-band carrier aggregation requirements for uplink. 

b) Intra-band and inter-band carrier aggregation requirements for downlink. 

The downlink LTE CA test is not required since the maximum output power for downlink LTE CA was not 

more than 0.25dB higher than the maximum output power for without downlink LTE CA. 

SAR test procedure for intra-band contiguous UL LTE CA as below: 

1) Maximum output power is measured for each UL CA configuration for the required test channels 

described in KDB 941225 D05 

–UL PCC configuration is determined by the required test channel 

–SCC and subsequent CCs are added alternatively to either side of the PCC or within the transmission 

band for channels at the ends of a frequency band. 

2) SAR for UL CA is required in each exposure condition and frequency band combination 

3) For this device , as the maximum output for Intra-band uplink LTE CA is ≤ standalone LTE mode 

(without CA),  

- PCC is configured according to the highest standalone SAR configuration tested.  

- SCC and subsequent CCs are configured according to procedures used for power measurement and 

parameters (BW, RB etc.) similar to that used for the PCC 

4) When the reported SAR for UL CA configuration, described above, is > 1.2 W/kg, UL CA SAR is also 

required for all required test channels (PCC based) 

5)UL CA SAR is also required for standalone SAR configurations > 1.2 W/kg when they are scaled to the UL 

CA power level. 

 
6)General PCC and SCC configuration selection procedure 
- PCC uplink channel, channel bandwidth, modulation and RB configurations were selected based on 
section C)3)b)ii) of KDB 941225 D05 V01r02. All LTE bandwidth conducted powers needed for PCC 
uplink configuration selection can be found in appendix E. The downlink PCC channel was paired with the 
selected PCC uplink channel according to normal configurations without carrier aggregation. 
 
- To maximize aggregated bandwidth, highest channel bandwidth available for that CA combination 
was selected for SCC. For inter-band CA, the SCC downlink channels were selected near the middle 
of their transmission bands. For contiguous intra-band CA, the downlink channel spacing between the 
component carriers was set to multiple of 300 kHz less than the nominal channel spacing defined in 
section 5.4.1A of 3GPP TS 36.521. For non-contiguous intra-band CA, the downlink channel spacing 
between the component carriers was set to be larger than the nominal channel spacing and provided 
maximum separation between the component carriers. 
All selected PCC and SCC(s) remained fully within the uplink/downlink transmission band of the 

respective component carrier. 

 
DL CA Power Measurement Setup 

 

c) Inter-band carrier aggregation requirements for uplink. 
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For Inter band Uplink CA SAR, as the existing SAR test system cannot test the multiple different frequency 
bands simultaneous Transmission SAR at the same time, we suggest that the conservative “max + max” 
multi-Tx and SAR scaling method can be used to evaluate the inter-band Uplink CA SAR from standalone 
SAR test results of each LTE component band and the conservative “max + max” multi-Tx method to 
combine the scaled SAR value from each Inter band Uplink CA component band as the inter-band Uplink CA 
SAR. 
 
The Inter band Uplink CA as below table: 

LTE Band/Antenna 
B4 B5 B7 B12 B13 B17 B48 B66 

Ant3 Ant2 Ant7 Ant2 Ant2 Ant2 Ant4 Ant0 Ant3 

B2 
Ant0 √   √ √    √ 

Ant3  √     √   

B4 
Ant0    √ √ √    

Ant3  √ √       

B5 Ant2       √ √  

B7 Ant7         √ 

B12 Ant2        √  

B13 Ant2        √  

B48 Ant4         √ 
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9.1.6 NR Band Test Configuration 

1. LTE+NR Band operations are possible only with LTE under EN-DC mode and the operations are possible 
as following table: 

Band/Antenna 
n2 n5 n25 n41 n66 n71 n77 n78 

Ant0 Ant3 Ant2 Ant0 Ant3 Ant7 Ant0 Ant3 Ant2 Ant4 Ant4 

B2 
Ant0  √ √  √    √   

Ant3      √ √   √ √ 

B4 
Ant0   √         

Ant3      √     √ 

B5 Ant2 √     √ √   √ √ 

B7 
Ant3          √ √ 

Ant7  √ √     √ √   

B12 Ant2 √     √ √   √ √ 

B13 Ant7 √       √  √ √ 

B14 Ant2 √      √   √  

B25 Ant3      √ √   √ √ 

B30 Ant7 √  √     √  √  

B38 Ant3           √ 

B48 Ant4 √  √     √ √   

B66 
Ant0   √      √   

Ant3 √   √  √ √   √ √ 

B71 Ant2 √     √ √   √ √ 

 
2. The NR Band support Uplink CA as following table: 

Band/Antenn
a 

n2 n5 n12 n14 n30 n41 n48 n66 n70 n71 

Ant
0 

Ant
3 

Ant
2 

Ant
2 

Ant
2 

Ant
7 

Ant
3 

Ant
7 

Ant
4 

Ant
0 

Ant
3 

Ant
0 

Ant
2 

n5 Ant2  √            

n14 Ant2 √             

n30 Ant7  √ √  √         

n41 Ant7  √ √           

n48 Ant4  √ √    √       

n66 
Ant0 √  √  √         

Ant3      √   √     

n71 Ant2        √ √ √  √  

n77 Ant4  √ √ √ √ √ √    √  √ 

 
3. The general information supported by the NR band is as following table: 

Band n2 n5 n7 n12 n14 n25 n26 n30 n38 n41 n48 n66 n70 n71 n77 n78 

Modulati
on 

DFT-
s-

OFD
M 

PI/2 
BPSK 

Yes Yes Yes Yes Yes Yes Yes Yes 
Ye
s 

Ye
s 

Ye
s 

Yes Yes Yes 
Ye
s 

Ye
s 

QPSK Yes Yes Yes Yes Yes Yes Yes Yes 
Ye
s 

Ye
s 

Ye
s 

Yes Yes Yes 
Ye
s 

Ye
s 

16QA
M 

Yes Yes Yes Yes Yes Yes Yes Yes 
Ye
s 

Ye
s 

Ye
s 

Yes Yes Yes 
Ye
s 

Ye
s 

64QA
M 

Yes Yes Yes Yes Yes Yes Yes Yes 
Ye
s 

Ye
s 

Ye
s 

Yes Yes Yes 
Ye
s 

Ye
s 

256QA
M 

Yes Yes Yes Yes Yes Yes Yes Yes 
Ye
s 

Ye
s 

Ye
s 

Yes Yes Yes 
Ye
s 

Ye
s 

CP-
OFD

M 

QPSK Yes Yes Yes Yes Yes Yes Yes Yes 
Ye
s 

Ye
s 

Ye
s 

Yes Yes Yes 
Ye
s 

Ye
s 

16QA
M 

Yes Yes Yes Yes Yes Yes Yes Yes 
Ye
s 

Ye
s 

Ye
s 

Yes Yes Yes 
Ye
s 

Ye
s 

64QA
M 

Yes Yes Yes Yes Yes Yes Yes Yes 
Ye
s 

Ye
s 

Ye
s 

Yes Yes Yes 
Ye
s 

Ye
s 

256QA
M 

Yes Yes Yes Yes Yes Yes Yes Yes 
Ye
s 

Ye
s 

Ye
s 

Yes Yes Yes 
Ye
s 

Ye
s 
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Max Duty cycle 
100
% 

100
% 

100
% 

100
% 

100
% 

100
% 

100
% 

100
% 

50
% 

50
% 

50
% 

100
% 

100
% 

100
% 

50
% 

50
% 

 

Band SCS 
Bandwidth 

5Mhz 10Mhz 15Mhz 20Mhz 25Mhz 30Mhz 35Mhz 40Mhz 45Mhz 50Mhz 60Mhz 70Mhz 80Mhz 90Mhz 100Mhz 

n2 15KHz Yes Yes Yes Yes Yes Yes Yes Yes N/A N/A N/A N/A N/A N/A N/A 

n5 15KHz Yes Yes Yes Yes Yes N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 

n7 15KHz Yes Yes Yes Yes Yes Yes Yes Yes N/A Yes N/A N/A N/A N/A N/A 

n12 15KHz Yes Yes Yes N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 

n14 15KHz Yes Yes N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 

n25 15KHz Yes Yes Yes Yes Yes Yes Yes Yes Yes N/A N/A N/A N/A N/A N/A 

n26 15KHz Yes Yes Yes Yes Yes Yes N/A N/A N/A N/A N/A N/A N/A N/A N/A 

n30 15KHz Yes Yes N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 

n38 30KHz N/A Yes Yes Yes Yes Yes N/A Yes N/A N/A N/A N/A N/A N/A N/A 

n41 30KHz N/A Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

n48 30KHz N/A Yes Yes Yes N/A Yes N/A Yes N/A Yes Yes Yes Yes Yes Yes 

n66 15KHz Yes Yes Yes Yes Yes Yes Yes Yes Yes N/A N/A N/A N/A N/A N/A 

n70 15KHz Yes Yes Yes N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 

n71 15KHz Yes Yes Yes Yes N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 

n77 30KHz N/A Yes Yes Yes Yes Yes N/A Yes N/A Yes Yes Yes Yes Yes Yes 

n78 30KHz N/A Yes Yes Yes Yes Yes N/A Yes N/A Yes Yes Yes Yes Yes Yes 
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4. For 5G NR test procedure was following step similar FCC KDB 941225 D05: 

a. For DFT-OFDM and CP-OFDM output power measurement reduction, according to 3GPP 38.101 maximum 

power reduction for power class 3, the CP-OFDM mode will not higher than DFT-OFDM mode, therefore, 

similar FCC KDB 941225 D05 procedure for other modulation output power for each RB allocation 

configuration is > not ½ dB higher than the same configuration in DFT-QPSK and the reported SAR for the 

DFT-QPSK configuration is ≤ 1.45 W/kg; CP-OFDM testing is not required. 

b. For DFT-OFDM output power measurement reduction, according to 38.101 maximum power reduction for 

power class 3, for 16QAM/64QMA/256QAM and smaller bandwidth output power will spot check largest 

channel bandwidth worst RB configuration to ensure the 16QAM/64QMA/256QAM and smaller bandwidth 

output power will not ½ dB higher than the same configuration in the largest supported bandwidth. 

c. SAR testing start with the largest SCS and largest channel bandwidth and measure SAR for QPSK with 1 

RB allocation, using the RB offset and required test channel combination with the highest maximum output 

power for RB offsets at the upper edge, middle and lower edge of each required test channel. 

d. 50% RB allocation for QPSK SAR testing follows 1RB QPSK allocation procedure 

e. QPSK with 100% RB allocation, SAR is not required when the highest maximum output power for 100 % 

RB allocation is less than the highest maximum output power in 50% and 1 RB allocations and the highest 

reported SAR for 1 RB and 50% RB allocation are ≤ 0.8 W/kg. Otherwise, SAR is measured for the highest 

output power channel; and if the reported SAR is > 1.45 W/kg, the remaining required test channels must also 

be tested. 

f. 16QAM/64QAM/256QAM output powers according to 3GPP MPR will not ½ dB higher than the same 

configuration in QPSK, also reported SAR for the QPSK configuration is less than 1.45 W/kg, 

16QAM/64QAM/256QAM SAR testing are not required. 

g. Smaller SCS/bandwidth output power for each RB allocation configuration for this device will not ½ dB higher 

than the same configuration in the largest supported bandwidth, and the reported SAR for the largest supported 

bandwidth is ≤ 1.45 W/kg, smaller bandwidth SAR testing is not required for this device. 

 
5. MPR 
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 TS 38.101-1 
Section 6.2.2 under Table 6.2.2 -1 and Table 6.2.2 -2. 
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6. For FDD NR Band operation does not have the fixed UL/DL frame structure, but during the transmitting/ 
receiving it can be operated in the slot structure of 100% UL duty cycle, we are proposing the conservative 
way to evaluate SAR at 100% duty cycle. For the purpose of test NR Band standalone SAR, and also test 
SAR level at 100% TX duty cycle. 
 
7. For 5G NR Sub6GHz SISO Mode, SAR Test plan as below: 
1) For 5G NR NSA mode with the same UL EN_DC combination but different DL EN_DC combinations, 
eg: EN-DC configuration: UL DC_7A_n5 (UL two bands) with DL DC_7C_n5 (DL two bands) 
a)  The UL EN-DC configuration, including the Tx antenna configuration, RF path, the channel bandwidth 
and other operating parameters are the same. 
b)  The maximum output power, including tolerance, for the UL EN-DC configuration with DL two or more 

bands must be ≤ the same UL EN-DC configuration with DL two bands only to qualify for the SAR test 

exclusion. 
 
8. For EN-DC SAR, as the existing SAR test system cannot test the multiple different frequency bands 
simultaneous Transmission SAR at the same time, we suggest that the conservative “max + max” multi-Tx 
and SAR scaling method can be used to evaluate the inter-band Uplink EN-DC SAR from standalone SAR 
test results of each LTE and NR EN-DC component band and the conservative “max + max” multi-Tx method 
to combine the scaled SAR value from each EN-DC component band as the inter-band Uplink EN-DC SAR. 
All Simultaneous Transmission Scenarios will be evaluated independently in the final SAR report. 
 
9. When the reported SAR for and EN DC configuration is greater than 1.2 W/kg, EN DC SAR is also 
required for other NR based test channels. 
 
10. EN DC SAR is also required for standalone NR configurations greater than 1.2 W/kg when scaled to 
the EN DC power level. 
11.  
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10 Test Result 

10.1 DUT Antenna Locations (Back View) 

The DUT Antenna Locations can be referred to Appendix D 

Note: 

1) The test device is a smart phone, and the diagonal distance of this device is ≥160mm but ≤ 200mm, so it 

is a Phablet per KDB 648474 D04. 

2)  The distance between the antennas and the sides of the EUT show as below table, when the antenna-to-

edge distance is greater than 25mm, such position does not need to be SAR tested. 
 

EUT Sides for SAR Testing 

Mode Exposure Condition Front Back Left Right Top Bottom 

Ant 0 
Hotspot/Product 
specific 10g SAR 

Yes Yes Yes No Yes No 

Ant 2 
Hotspot/Product 
specific 10g SAR 

Yes Yes No Yes No Yes 

Ant 3 
Hotspot/Product 
specific 10g SAR 

Yes Yes Yes No No Yes 

Ant 4 
Hotspot/Product 
specific 10g SAR 

Yes Yes Yes No Yes No 

Ant 7 
Hotspot/Product 
specific 10g SAR 

Yes Yes Yes No Yes No 

Ant 8 
Hotspot/Product 
specific 10g SAR 

Yes Yes No Yes Yes No 

Ant 9 
Hotspot/Product 
specific 10g SAR 

Yes Yes No Yes No No 

Ant 10 
Hotspot/Product 
specific 10g SAR 

Yes Yes No Yes Yes No 

Ant 12 
Hotspot/Product 
specific 10g SAR 

Yes Yes No Yes No No 
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10.2 Measurement of RF Conducted Power 

10.2.1 RF Conducted Power reduction specification 

This device uses a single fixed level of power reduction through static table look-up for SAR compliance and 

it is triggered by a single event or operation 

1) A fixed level power reduction is applied for some frequency bands when hotspot mode becomes active. 

When the hotspot is disabled, the power value will be recovered. 

2) A fixed level power reduction is applied for WLAN frequency bands when simultaneously transmitting 

with the WWAN antennas in certain simultaneous transmission conditions. * 

3) This device uses the receiver to indicate whether the user is making a voice call in head scenario or 

not. The selection between head and body power levels is based on the receiver detection 

mechanism. A fixed level power reduction is applied for some frequency bands when the audio 

receiver is on. 

Note: * We have verified that all these cellular band triggered Wi-Fi and Bluetooth power configurations for 

Cell _ON and Cell_ OFF with respect to the different antennas (UAT, LAT, upper Wi-Fi and lower Wi-Fi etc.) 

in head and body exposure (also hotspot mode) conditions as well as UL CA have been verified to trigger and 

operate correctly with the intended maximum output power levels in simulated normal operating conditions 

(i.e., using a callbox). 

 

10.2.2 RF Conducted Power Data 

The detailed power data can be referred to Appendix E Conducted RF Output Power. 
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10.3 Measurement of SAR Data 
Note: 

1) The maximum Scaled SAR value is marked in bold. Graph results refer to Appendix B. 

 

2) Per KDB 447498 D01, testing of other required channels within the operating mode of a frequency band 

is not required when the reported 1-g or 10-g SAR for the mid-band or highest output power channel is: 

● ≤ 0.8W/kg for 1-g or 2.0W/kg for 10-g respectively, when the transmission band is ≤ 100MHz. 

● ≤ 0.6 W/kg or 1.5 W/kg, for 1-g or 10-g respectively, when the transmission band is between 100 MHz 

and 200 MHz. 

● ≤ 0.4 W/kg or 1.0 W/kg, for 1-g or 10-g respectively, when the transmission band is ≥ 200 MHz. 

 

3) The device does not support DTM function. 

 

4) For WiFi 5G,U-NII-2A and U-NII-2C band does not support hotspot function. 

 

5) For WiFi SAR test, as the highest reported SAR is smaller than 1.2 W/kg , and the tune-up of the other 

802.11 modes are not higher than SAR measurement mode, therefore the adjusted SAR is ≤ 1.2 W/kg for 

other 802.11 modes, SAR test for the other 802.11 modes are not required. For Product specific 10gSAR the 

highest reported SAR is smaller than 3.0 W/kg, SAR test for the other 802.11 modes are also not required. 

 

6) * The simultaneous transmission is reduced by XdB (the detailed power reduced can be referred to 

Conducted Power Appendix E), therefore, those SAR of simultaneous transmission mode are scaled based 

on standalone SAR results.  
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10.3.1 SAR Result of GSM850 

GSM850 SAR Test Record 

Ant 2 Test Record 

Test position Test mode 
Test 

ch./Freq. 
Duty 
Cycle 

SAR 
(W/kg) 

1-g 

Power 
drift 
(dB) 

Conducted 
Power(dBm) 

Tune up 
Limit(dBm) 

Scaled 
factor 

Scaled 
SAR 1-g 
(W/kg) 

Liquid 

Temp.(℃) 

Head Test Data SET_1 

Left cheek GPRS 4TS 190/836.6 1:2.075 0.106  0.07  27.42  28.50  1.282  0.136  22.6  

Left tilted  GPRS 4TS 190/836.6 1:2.075 0.055  -0.03  27.42  28.50  1.282  0.071  22.6  

Right cheek GPRS 4TS 190/836.6 1:2.075 0.128  -0.14  27.42  28.50  1.282  0.164  22.6  

Right tilted  GPRS 4TS 190/836.6 1:2.075 0.061  0.17  27.42  28.50  1.282  0.078  22.6  

Body worn Test data(Separate 10mm) SET_2 

Front side GPRS 4TS 190/836.6 1:2.075 0.182  -0.02  27.42  28.50  1.282  0.233  22.6  

Back side GPRS 4TS 190/836.6 1:2.075 0.402  -0.16  27.42  28.50  1.282  0.515  22.6  

Hotspot Test data(Separate 10mm) SET_2 

Front side GPRS 4TS 190/836.6 1:2.075 0.182  -0.02  27.42  28.50  1.282  0.233  22.6  

Back side GPRS 4TS 190/836.6 1:2.075 0.402  -0.16  27.42  28.50  1.282  0.515  22.6  

Right side GPRS 4TS 190/836.6 1:2.075 0.243  -0.10  27.42  28.50  1.282  0.312  22.6  

Bottom side GPRS 4TS 190/836.6 1:2.075 0.176  -0.05  27.42  28.50  1.282  0.226  22.6  
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10.3.2 SAR Result of GSM1900 

GSM1900 SAR Test Record 

Ant 0 Test Record 

Test position Test mode 
Test 

ch./Freq. 
Duty Cycle 

SAR 
(W/kg) 

1-g 

Power 
drift 
(dB) 

Conducted 
Power(dBm) 

Tune up 
Limit(dBm) 

Scaled 
factor 

Scaled 
SAR 1-

g 
(W/kg) 

Liquid 

Temp.(℃) 

Head Test Data SET_1 

Left cheek GPRS 4TS 661/1880 1:2.075 0.291  0.10  24.37  25.00  1.156  0.336  22.5  

Left tilted  GPRS 4TS 661/1880 1:2.075 0.333  0.07  24.37  25.00  1.156  0.385  22.5  

Right cheek GPRS 4TS 661/1880 1:2.075 0.486  0.14  24.37  25.00  1.156  0.562  22.5  

Right tilted  GPRS 4TS 661/1880 1:2.075 0.444  0.05  24.37  25.00  1.156  0.513  22.5  

Body worn Test data(Separate 10mm) SET_2 

Front side GPRS 2TS 661/1880 1:4.15 0.241  -0.19  29.49  30.00  1.125  0.271  22.5  

Back side GPRS 2TS 661/1880 1:4.15 0.459  0.17  29.49  30.00  1.125  0.516  22.5  

Hotspot Test data(Separate 10mm) SET_2 

Front side GPRS 2TS 661/1880 1:4.15 0.241  -0.19  29.49  30.00  1.125  0.271  22.5  

Back side GPRS 2TS 661/1880 1:4.15 0.459  0.17  29.49  30.00  1.125  0.516  22.5  

Left side GPRS 2TS 661/1880 1:4.15 0.143  -0.03  29.49  30.00  1.125  0.161  22.5  

Top side GPRS 2TS 661/1880 1:4.15 0.670  0.09  29.49  30.00  1.125  0.754  22.5  
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10.3.3 SAR Result of WCDMA Band II 

WB2 SAR Test Record 

Ant 0 Test Record 

Test position 
Test 

mode 
Test 

ch./Freq. 
Duty 
Cycle 

SAR 
(W/kg) 

1-g 

Power 
drift 
(dB) 

Conducted 
Power(dBm) 

Tune up 
Limit(dBm) 

Scaled 
factor 

Scaled 
SAR 1-

g 
(W/kg) 

Liquid 

Temp.(℃) 

Head Test Data SET_1 

Left cheek RMC 9400/1880 1:1 0.545  -0.18  18.08  19.00  1.236  0.674  22.5  

Left tilted  RMC 9400/1880 1:1 0.621  -0.03  18.08  19.00  1.236  0.768  22.5  

Right cheek RMC 9400/1880 1:1 0.960  -0.01  18.08  19.00  1.236  1.187  22.5  

Right cheek-repeated RMC 9400/1880 1:1 0.953  0.07  18.08  19.00  1.236  1.178  22.5  

Right cheek RMC 9262/1852.4 1:1 0.914  0.01  17.95  19.00  1.274  1.164  22.5  

Right cheek RMC 9538/1907.6 1:1 0.874  0.15  17.91  19.00  1.285  1.123  22.5  

Right tilted  RMC 9400/1880 1:1 0.819  0.14  18.08  19.00  1.236  1.012  22.5  

Right tilted  RMC 9262/1852.4 1:1 0.773  0.12  17.95  19.00  1.274  0.985  22.5  

Right tilted  RMC 9538/1907.6 1:1 0.735  0.04  17.91  19.00  1.285  0.944  22.5  

Body worn Test data(Separate 10mm) SET_2 

Front side RMC 9400/1880 1:1 0.279  -0.15  20.04  21.00  1.247  0.348  22.5  

Back side RMC 9400/1880 1:1 0.499  -0.09  20.04  21.00  1.247  0.622  22.5  

Hotspot Test data(Separate 10mm) SET_2 

Front side RMC 9400/1880 1:1 0.279  -0.15  20.04  21.00  1.247  0.348  22.5  

Back side RMC 9400/1880 1:1 0.499  -0.09  20.04  21.00  1.247  0.622  22.5  

Left side RMC 9400/1880 1:1 0.164  0.16  20.04  21.00  1.247  0.205  22.5  

Top side RMC 9400/1880 1:1 0.706  0.08  20.04  21.00  1.247  0.880  22.5  

Top side RMC 9262/1852.4 1:1 0.619  0.11  19.83  21.00  1.309  0.810  22.5  

Top side RMC 9538/1907.6 1:1 0.603  0.03  19.69  21.00  1.352  0.815  22.5  

 

Test Position Test ch./Freq. 
Measured SAR  

 (W/kg) 
1st  Repeated Ratio 2nd Repeated 3rd Repeated 

Right cheek 9400/1880 0.960  0.953  1.007  N/A N/A 

Note: 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 and occupational exposure limits by applying a 
factor of 2.5 for extremity exposure and a factor of 5 for occupational exposure to the corresponding SAR thresholds. The repeated 
measurement results must be clearly identified in the SAR report. 


