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ANNEX H: Probe Calibration Certificate 
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ANNEX I: Dipole Calibration Certificate 

750MHz Dipole 
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835MHz Dipole 
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1750MHz Dipole 
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1900MHz Dipole 
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2450MHz Dipole 

 

  



                                                                              
    No.I22Z61808-SEM02                                          

©Copyright. All rights reserved by CTTL.                                                  Page 750 of 792 

 

  



                                                                              
    No.I22Z61808-SEM02                                          

©Copyright. All rights reserved by CTTL.                                                  Page 751 of 792 

 

  



                                                                              
    No.I22Z61808-SEM02                                          

©Copyright. All rights reserved by CTTL.                                                  Page 752 of 792 

 

  



                                                                              
    No.I22Z61808-SEM02                                          

©Copyright. All rights reserved by CTTL.                                                  Page 753 of 792 

 

  



                                                                              
    No.I22Z61808-SEM02                                          

©Copyright. All rights reserved by CTTL.                                                  Page 754 of 792 

 

 

  



                                                                              
    No.I22Z61808-SEM02                                          

©Copyright. All rights reserved by CTTL.                                                  Page 755 of 792 

2550MHz Dipole 
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5GHz Dipole 
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ANNEX J: Extended Calibration SAR Dipole 

Referring to KDB865664 D01, if dipoles are verified in return loss (<-20dBm, within 20% of prior 

calibration), and in impedance (within 5 ohm of prior calibration), the annual calibration is not 

necessary and the calibration interval can be extended. 

Justification of Extended Calibration SAR Dipole D835V2 - serial no. 4d057 

Head 

Date of 

Measurement 

Return-Loss 

(dB) 
Delta (%) 

Real 

Impedance 

(ohm) 

Delta 

(ohm) 

Imaginary 

Impedance 

(johm) 

Delta 

(johm) 

2021-10-18 -27.5 / 49.8 / -4.19 / 

2022-10-18 -26.8 2.5 51.4 1.6 -3.97 0.22 

Justification of Extended Calibration SAR Dipole D1900V2 - serial no. 5d088 

Head 

Date of 

Measurement 

Return-Loss 

(dB) 
Delta (%) 

Real 

Impedance 

(ohm) 

Delta 

(ohm) 

Imaginary 

Impedance 

(johm) 

Delta 

(johm) 

2021-10-18 -22.6 / 53.7 / 6.80 / 

2022-10-18 -22.2 1.8 54.6 0.9 6.93 0.13 

Justification of Extended Calibration SAR Dipole D2450V2 - serial no. 873 

Head 

Date of 

Measurement 

Return-Loss 

(dB) 
Delta (%) 

Real 

Impedance 

(ohm) 

Delta 

(ohm) 

Imaginary 

Impedance 

(johm) 

Delta 

(johm) 

2021-10-21 -28.8 / 53.6 / 1.26 / 

2022-10-20 -28.1 2.4 54.9 1.3 1.43 0.17 

Justification of Extended Calibration SAR Dipole D2550V2– serial no.1010 

Head 

Date of 

Measurement 

Return-Loss 

(dB) 
Delta (%) 

Real 

Impedance 

(ohm) 

Delta 

(ohm) 

Imaginary 

Impedance 

(johm) 

Delta 

(johm) 

2021-05-21 -26.8 / 52.8 / -3.80 / 

2022-05-20 -26.3 1.9 53.6 0.8 -3.64 0.16 

The Return-Loss is <-20dB, and within 20% of prior calibration; the impedance is within 5 ohm of 

prior calibration. Therefore the value result should support extended cabration. 
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ANNEX K: UL duty cycle detection mechanism specification 

K.1. General Description of UL duty cycle detection mechanism 

We have a mobile phone device supporting the UL duty cycle detection mechanism for LTE TDD & 

NR5G (including FR1 SA and FR1 ENDC), the rest RAT will not apply. The main purpose is to 

distinguish duty cycle of UL symbol and apply the relevant power levels accordingly. The main 

purpose is to provide enhanced user experience while meeting the SAR compliance for 

transmission scheduling. 

 

Table K.1: Summary of UL duty cycle detection mechanism (Note 1) 

UL duty cycle Pcmax 

k1% Pmax – Max(PSAR - Poffset@k1, 0) 

k2% Pmax – Max(PSAR - Poffset@k2, 0) 

… … 

kn% (max UL duty cycle) Pmax – Max(PSAR - Poffset@kn, 0) 

Note 1 (See note 4 for more information): 

UL duty cycle: Uplink duty cycle. 

Pcmax: Power level for each UL duty cycle. 

Pmax: Max power level. 

PSAR: A pre-defined value which is used to derive the Pcmax to ensure time-average power level to associates          

with SAR compliance 

Poffset: The theoretical value of power offset calculated according to the duty cycle K parameter, equals to 

-[10*log(TX duty cycle)] 

  

The Radio Communication Tester measures peak and average output power for active the symbols. 

For SAR the timebased average power(Pcmax frame-average) is relevant. The difference in 

between depends on the duty cycle of the symbols. 
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K.2. UL duty cycle detection mechanism clarifications 

UL duty cycle detection mechanism, based on MTK platform. There is sliding windows moving by 

one slot and real-time caculate the percentage of the symbols with transmit, then apply the relevant 

power levels accordingly.  

 

  

The software of the device has standalone module (Note 2) to monitor the UL scheduling with sliding 

windows and caculate the current transmission percentage k, and apply the relevant power levels 

accordingly on next UL slot. 

Note 2: This standalone module only monitor LTE TDD & NR5G (including FR1 SA and FR1 ENDC), the rest 

RAT will not apply. 

 

The device offers max to 9 sets power offset NVs for each NR5G band, and 6 sets power offset NVs 

for each LTE TDD band. These NVs offer addtion power offset for all LTE TDD/NR bands. When 

certain set NVs works, Pcmax will caculate with below funtion: 

Pcmax = Pmax – Max(PSAR - Poffset@kn, 0) ( Note 3) 

Note 3 (See note 4 for more information): 

Pcmax: Power level for each UL duty cycle. 

Pmax: Max power level. 

PSAR: A pre-defined value which is used to derive the Pcmax to ensure time-average power level to 

associates with SAR compliance 

Poffset: The theoretical value of power offset calculated according to the duty cycle K parameter, equals to 

-[10*log(TX duty cycle)]  

  

P D C 4

0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9

D D D D D D S U U U D D D D D D S U U U D D D D D D S U U

SFN (N -1) SFN (N ) SFN (N + 1)

M easurem ent W indow ( )
3 0% <  D uty C ycle <  4 0%

U
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More details information followings: 

Table K.2: NR 5G bands (Note 4) 

(1#) 

UL duty cycle 

(2#) 

Max UL duty 

cycle 

(3#) 

Max UL duty cycle 

factor 

(4#) 

Poffset 

(7#) 

Pcmax (dBm) 

(8#) 

Pcmax 

frame-average(dBm) 

0%≤ K1 ≤10% 10% -10.00 10.00 24.50 14.50 

10%< K2 ≤20% 20% -6.99 6.50 24.50 17.51 

20%< K3≤ 30% 30% -5.23 5.00 23.50 18.27 

30%< K4 ≤40% 40% -3.98 3.50 22.00 18.02 

40%< K5 ≤50% 50% -3.01 3.00 21.50 18.49 

50%< K6 ≤60% 60% -2.22 2.00 20.50 18.28 

60%< K7 ≤70% 70% -1.55 1.50 20.00 18.45 

70%< K8 ≤80% 80% -0.97 0.50 19.00 18.03 

80% <K9 ≤100% 100% 0.00 0.00 18.50 18.50 

(5#)Pmax = 24.50 (dBm), (6#)PSAR = 6.00 (dB) 

Note 4: 

(1#)UL duty cycle: The device offers 9 sets UL duty cycle for each NR5G band. determined by UL symbol 

numbers percentage during dedicated period, 5G NR UL duty cycle range from 0% to 100%, is an 

invariant parameter. 

(2#)Max UL duty cycle: Maximum duty cycle for each UL duty cycle interval sets, is an invariant parameter. 

This is a conservative approach 

(3#)Max UL duty cycle factor= 10*log(Max UL duty cycle). 

(4#)Poffset = The theoretical value of power offset calculated according to the maximum duty cycle K 

parameter, is an invariant parameter. The 5G NR values are shown in Table G.2, and the 4G LTE TDD 

values are shown in Table G.3. 

(5#)Pmax : Max power level, the maximum power value of each band is different, defined by factory. 

(6#)PSAR: Actual max power offset, the max power offset of each band is different, defined by factory. The 

value of PSAR is affected by the SAR value of the maximum UL duty cycle configuration(5G NR is 100%, 

LTE TDD is 63.3%). For example, the SAR of the UE meets the standard requirements under the 

maximum UL duty cycle and the highest power (Pmax- 0) configuration, and PSAR = 0dB; the SAR of the UE 

meets the standard requirements under the maximum UL duty cycle and the highest power (Pmax- 4) 

configuration, and PSAR = 4dB. 

(7#)Pcmax: Power level for each UL duty cycle, the power level of each band is different, Pcmax = Pmax – 

Max(PSAR - Poffset@kn, 0), the larger UL duty cycle, the lower power level; the smaller UL duty cycle, the 

higher power level, but will not greater than the full power of UE. 

(8#) Pcmax frame-average:  Pcmax frame-average = (7#)Pcmax + (3#)Max UL duty cycle factor, SAR test 

reduction for 9 sets (1#)UL duty cycle is determined by the source-based time-averaged output power 
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specified for production units, including tune-up tolerance. The highest specified time-averaged output 

power should be tested for SAR compliance in the applicable exposure conditions. 

 

For 5G NR test, using factory test mode to perform SAR with the highest Pcmax frame-average configuration, and 

UL duty cycle =100%. 

 

Table K.3: LTE TDD bands (Note 5) 

UL duty cycle 
Max UL 

duty cycle 

Max UL 

duty cycle factor 
Poffset 

Pcmax 

(dBm) 

Pcmax 

frame-average (dBm) 

0%< K1 ≤20% 11.7% -9.32 5.00 23.00 13.68 

20%< K2≤ 30% 23.3% -6.33 3.50 23.00 16.67 

30%< K3 ≤40% 31.7% -4.99 2.00 22.50 17.51 

40%< K4 ≤50% 43.3% -3.64 1.50 22.00 18.36 

50%< K5 ≤60% 53.3% -2.73 0.50 21.00 18.27 

60%< K6 ≤63.3% 63.3% -1.99 0.00 20.50 18.51 

Pmax = 23.00 (dBm), PSAR = 2.50 (dB) 

Note 5: 

UL duty cycle: The maximum uplink duty cycle of LTE TDD is 63.3%. 

TDD LTE Band supports 3GPP TS 36.211 section 4.2 for Type 2 Frame Structure and Table K.2-2 for 

uplink-downlink configurations and Table G.2-1 for Special subframe configurations. 

Figure K.2-1: Frame structure type 2 
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Table K.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 s6592 T×  

s1 X 2192 T+ × ×  
s1 X 2560 T+ × ×

 

s7680 T×  

s1 X 2192 T+ × ×  
s1 X 2560 T+ × ×

 

1 s19760 T×  
s20480 T×

 

2 
s21952 T×

 

s23040 T×

 

3 
s24144 T×

 

s25600 T×

 

4 
s26336 T×

 
s7680 T×  

s2 X 2192 T+ × ×

 

s2 X 2560 T+ × ×

 

5 s6592 T×  

s2 X 2192 T+ × ×

 

s2 X 2560 T+ × ×

 

s20480 T×

 

6 s19760 T×  
s23040 T×

 

7 
s21952 T×

 
s12800 T×  

8 
s24144 T×

 
- - - 

9 s13168 T×  - - - 

10 s13168 T×  s13152 T×  s12800 T×  - - - 
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Table K.2-2: Uplink-downlink configurations 

Configuration Periodicity 
Subframe number 

0 1 2 3 4 5 6 7 8 9 

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

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

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

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

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

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

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

According to Figure G.2-1, one radio frame is configured by 10 subframes, which consist of 

Uplink-subframe, Downlink-subframe and Special subframe. For TDD-LTE, the Duty Cycle should be 

calculated on Uplink-subframes and Special subframes, due to Special subframe containing both Uplink 

transmissions. So for one radio frame, Duty Cycle can be calculated with formula as below. The count of 

Uplink subframes are according to Table G.2-2:  

Duty cycle = (30720Ts*Ups+Uplink Component*Specials)/ (307200Ts)  

About the uplink component of Special subframes, we can figure out by Table G.2-1:  

Uplink Component=UpPTS  

In conclusion, for the TDD LTE Band, Duty Cycle can be calculated with formula as below all these sets 

are ok when we test, or we can set as below.  

 

   Duty cycle = [(30720Ts*Ups) + UpPTS *Specials]/ (307200Ts) 

 

And we can get different Duty cycles under different configurations: 

 

For LTE TDD test, power class using uplink-downlink configuration 0 and special subframe configuration 7 for frome 

structure type to perform SAR with the highest Pcmax frame-average configuration, and UL duty cycle =63.3%. 
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K.3. SAR test Plan 

For each band, the SAR evaluation uses the highest Pcmax frame-average configuration.  

(1) For 5G NR test, using factory test mode to perform SAR with the highest Pcmax frame-average 

configuration, and UL duty cycle =100%. 

(2) For LTE TDD test, power class using uplink-downlink configuration 0 and special subframe 

configuration 7 for frame structure type to perform SAR with the highest Pcmax frame-average 

configuration, and UL duty cycle =63.3%. 

 

K.4. SAR Comparative measurements for all configurations 

(1) SAR Comparative measurements for 9 sets UL duty cycle configuration of n41: 

 

When the UL duty cycle is 10%, 20%, 30%, 40%, 50%, 60%, and 70%, we use the radio communication 

tester to establish the connection; 

When the UL duty cycle is 80% and 100%, we use the factory test mode. 

The results show that the highest Pcmax frame-average configuration (UL duty cycle = 100%) has the 

highest SAR value. 

 

(2) SAR Comparative measurements for 6 sets UL duty cycle configuration of LTE B38: 

 

Uplink-downlink configuration 0,1,2,3,4,5,6 respectively and special subframe configuration 7.  

The results show that the highest Pcmax frame-average configuration (uplink-downlink configuration 0 and 

special subframe configuration 7, and UL duty cycle =63.3%) has the highest SAR value. 
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K.5. Power measurements for SAR test mode 

(1) Power Measurement Overview 

Table K.5-1: n41 

UL duty cycle 
Max UL 

duty cycle 

Max UL duty 

cycle factor 
Poffset 

Pcmax 

(dBm) 

Pcmax 

frame-average 

(dBm) 

Power 

measurement 

(dBm) 

SAR 

test? 

Highest 

SAR? 

0%≤ K1 ≤10% 10% -10.00 10.00 24.50 14.50 24.48 / / 

10%< K2 ≤20% 20% -6.99 6.50 24.50 17.51 24.49 / / 

20%< K3≤ 30% 30% -5.23 5.00 23.50 18.27 23.10 / / 

30%< K4 ≤40% 40% -3.98 3.50 22.00 18.02 21.70 / / 

40%< K5 ≤50% 50% -3.01 3.00 21.50 18.49 21.40 / / 

50%< K6 ≤60% 60% -2.22 2.00 20.50 18.28 20.04 / / 

60%< K7 ≤70% 70% -1.55 1.50 20.00 18.45 19.61 / / 

70%< K8 ≤80% 80% -0.97 0.50 19.00 18.03 18.62 / / 

80% <K9 ≤100% 100% 0.00 0.00 18.50 18.50 17.59 yes yes 

Note : We set the Pmax and PSAR parameters of n41 as Pmax = 24.50 (dBm) and PSAR = 6.00 (dB) respectively,  

according to Pcmax = Pmax – Max(PSAR - Poffset @kn, 0)  

and Pcmax frame-average = Pcmax + Max UL duty cycle factor,  

The calculation results of Pcmax and Pcmax frame-average for each UL duty cycle are shown in the table K.2. 

 

Table G.5-2: LTE TDD B38 

UL duty cycle 
Max UL 

duty cycle 

Max UL duty 

cycle factor 
Poffset 

Pcmax 

(dBm) 

Pcmax 

frame-average 

(dBm) 

Power 

measurement 

(dBm) 

SAR 

test? 

Highest 

SAR? 

0%< K1 ≤20% 11.7% -9.32 5.00 23.00 13.68 22.70 / / 

20%< K2≤ 30% 23.3% -6.33 3.50 23.00 16.67 22.60 / / 

30%< K3 ≤40% 31.7% -4.99 2.00 22.50 17.51 22.20 / / 

40%< K4 ≤50% 43.3% -3.64 1.50 22.00 18.36 21.70 / / 

50%< K5 ≤60% 53.3% -2.73 0.50 21.00 18.27 20.70 / / 

60%< K6 ≤63.3% 63.3% -1.99 0.00 20.50 18.51 20.20 yes yes 

Note : We set the Pmax and PSAR parameters of B38 as Pmax = 23.00 (dBm) and PSAR = 2.50 (dB) respectively,  

according to Pcmax = Pmax – Max(PSAR - Poffset @kn, 0)  

and Pcmax frame-average = Pcmax + Max UL duty cycle factor,  

The calculation results of Pcmax and Pcmax frame-average for each UL duty cycle are shown in the table K.3. 

 

  


