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Laboratory Information 

 

We, DEKRA Testing and Cer tif icat ion Co., L td., are an independent RF consultancy that was 

established the whole facility in our laboratories. The test facility has been accredited/accepted 

(audited or listed) by the following related bodies in compliance with ISO 17025 specified testing 

scopes: 

 

 
The related certificate for our laboratories about t he test site and management system can be downloaded from 

DEKRA Testing and Certification Co., Ltd. Web Site: 

http://www.dekra.com.tw/english/about/certificates.aspx?bval=5 

The address and introduction of DEKRA Testing and Certif ication Co., Ltd. laboratories can be founded in our 

Web site : http://www.dekra.com.tw/index_en.aspx 

If you have any comments, Please don’t hesitate to contact us. Our contact information is as below: 

 

Hsin Chu Laboratory: 

No.75-2, 3rd Lin, WangYe Keng, Yonghxing Tsuen, Qionglin Shiang, Hsinchu County 307, Taiwan (R.O.C.)

TEL:+886-3-592-8858 / FAX:+886-3-592-8859 

No.372, Sec. 4, Zhongxing Rd., Zhudong Township, Hsinchu County 310, Taiwan  

No.372-2, Sec. 4, Zhongxing Rd., Zhudong Township, Hsinchu County 310, Taiwan 

TEL:+886-3-582-8001 / FAX:+886-3- 5828-958  E-Mail : info.tw@dekra.com            

 

Lin Kou Laboratory: 

No. 5-22, Ruishukeng, Linkou Dist., New Taipei City 24451, Taiwan (R.O.C.)

TEL : +886-2-8601-3788 / FAX : +886-2-8601-3789         E-Mail : info.tw@dekra.com 

 

 

Taiwan R.O.C. : TA F, Accreditat ion Number : 3024 
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1. General Information 

1.1. EUT Descrip tion 

Product Name UHD651-L 

Trade Name Vestel 

Model No. UHD651-L 

Frequency Range/ 

Channel Number 

IEEE 802.11a/  

IEEE 802.11n (20MHz) 

5180~5240MHz / 4 Channels 

5260~5320MHz / 4 Channels 

5500~5700MHz / 11 Channels 

IEEE 802.11n (40MHz) 5190~5230MHz / 2 Channels 

5270~5310MHz / 2 Channels 

5510~5630MHz / 5 Channels 

Type of Modulation IEEE 802.11a/n Orthogonal Frequency Division Multiplexing (OFDM) 

Data Speed IEEE 802.11a 6, 9,12,18, 24, 36, 48, 54Mbps 

IEEE 802.11n  Support a subset of the combination of GI, MCS 0~MCS 

15 and bandwidth defined in 802.11n 

 

Antenna Information 

Antenna Type PIFA Antenna 

Antenna Gain 5 G low band-Antenna 0: 6.75 dBi 

5 G low band-Antenna 1: 6.50 dBi 

5 G medium band-Antenna 0: 7.00 dBi 

5 G medium band-Antenna 1: 7.50 dBi 
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IEEE 802.11n  

 

MCS 

Index 
Modulation R NBPSCS 

NCBPS NDBPS Data Rate(Mb/s) 

20MHz 40MHz 20MHz 40MHz
800ns GI 400ns GI 

20MHz 40MHz 20MHz 40MHz

0 BPSK 1/2 1 52 108 26  54 6.5 13.5 7.2 15.0 

1 QPSK 1/2 2 104 216 52 108 13.0 27.0 14.4 30.0 

2 QPSK 3/4 2 104 216 78 162 19.5 40.5 21.7 45.0 

3 16-QAM 1/2 4 208 432 104 216 26.0 54.0 28.9 60.0 

4 16-QAM 3/4 4 208 432 156 324 39.0 81.0 43.3 90.0 

5 64-QAM 2/3 6 312 648 208 432 52.0 108.0 57.8 120.0

6 64-QAM 3/4 6 312 648 234 486 58.5 121.5 65.0 135.0

7 64-QAM 5/6 6 312 648 260 540 65.0 135.0 72.2 150.0

Note 1: Support of 400ns GI is optional on transmit and receive. 

Table 1 – MCS parameters for TX Antenna number = 1 

 

MCS 

Index 
Modulation R NBPSCS 

NCBPS NDBPS Data Rate(Mb/s) 

20MHz 40MHz 20MHz 40MHz
800ns GI 400ns GI 

20MHz 40MHz 20MHz 40MHz

8 BPSK 1/2 1 104 216 52 108 13.0 27.0 14.4 30.0 

9 QPSK 1/2 2 208 432 104 216 26.0 54.0 28.9 60.0 

10 QPSK 3/4 2 208 432 156  324 39.0 81.0 43.3 90.0 

11 16-QAM 1/2 4 416 864 208 432 52.0 108.0 57.8 120.0

12 16-QAM 3/4 4 416 864 312 648 78.0 162.0 86.7 180.0

13 64-QAM 2/3 6 624 1296 416 864 104.0 216.0 115.6 240.0

14 64-QAM 3/4 6 624 1296 468 972 117.0 243.0 130.0 270.0

15 64-QAM 5/6 6 624 1296 520 1080 130.0 270.0 144.4 300.0

Note 1: Support of 400ns GI is optional on transmit and receive. 

Table 2 – MCS parameters for TX Antenna number = 2 

 

  

Symbol  Explanation  

R  Code rate  

NBPSC  Number of coded bits per single carrier  

NCBPS  Number of coded bits per symbol  

NDBPS  Number of data bits per symbol  

GI  guard interval  
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IEEE 802.11a & IEEE 802.11n (20MHz) 

Working Frequency of Each Channel 

Channel Frequency Channel Frequency Channel Frequency Channel Frequency

36 5180 MHz 40 5200 MHz 44 5220 MHz 48 5240 MHz

52 5260 MHz 56 5280 MHz 60 5300 MHz 64 5320 MHz

100 5500 MHz 104 5520 MHz 108 5540 MHz 112 5560 MHz

116 5580 MHz 120 5600 MHz 124 5620 MHz 128 5640 MHz

132 5660 MHz 136 5680 MHz 140 5700 MHz  

 

IEEE 802.11n (40MHz)  

Working Frequency of Each Channel 

Channel Frequency Channel Frequency Channel Frequency Channel Frequency

38 5190 MHz 46 5230 MHz 54 5270 MHz 62 5310 MHz

102 5510 MHz 110 5550 MHz 118 5590 MHz 126 5630 MHz

134 5670 MHz  

 

 

Note: 

1. This device is a UHD651-L including 2.4GHz b/g/n (2x2), BT2.0, BT4.0 and 5GHz a/n (2x2) 

transmitting and receiving function. 

2. Regards to the frequency band operation; the lowest middle and highest frequency of channel 

were selected to perform the test, and then shown on this report. 

3. This device is a composite device in accordance with Part 15 regulations. The receiving 

function was tested and its number is 1720411R-RFUSP01V00. 
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1.2. Test Mode 

DEKRA has verified the construction and function in typical operation. The preliminary tests 

were performed in different data rate, and to find the worst condition, which was shown in this 

test report. The following table is the final test mode. 

 

TX Mode 1: Tx_SISO Mode 

Mode 2: Tx_MIMO Mode 

 

Test Items Modulation Channel Antenna Result 

Conducted Emission 11n (40MHz) 38/54/110 0+1 Complies 

99% & 20dB Bandwidth a 36/44/48 0/1 Complies 

11n (20MHz) 52/60/64 0/1 Complies 

11n (40MHz) 100/116/140 0/1 Complies 

Peak Transmit Output a 36/44/48 0/1 Complies 

11n (20MHz) 52/60/64 0+1 Complies 

11n (40MHz) 100/116/140 0+1 Complies 

Peak Power Spectrum 

Density 

a 36/44/48 0/1 Complies 

11n (20MHz) 52/60/64 0+1 Complies 

11n (40MHz) 100/116/140 0+1 Complies 

Radiated Emission a 36/44/48 0+1 Complies 

11n (20MHz) 52/60/64 0+1 Complies 

11n (40MHz) 100/116/140 0+1 Complies 

Band Edge a 36/44/48 0+1 Complies 

11n (20MHz) 52/60/64 0+1 Complies 

11n (40MHz) 100/116/140 0+1 Complies 

Frequency Stability a 36/44/48 0/1 Complies 

11n (20MHz) 52/60/64 0/1 Complies 

11n (40MHz) 100/116/140 0/1 Complies 
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1.3. System Details 

The types for all equipments, plus descriptions of all cables used in the tested system 

(including inserted cards) are: 

 

Product Manufacturer Model No. Serial No. FCC ID Power Cord 

1 Notebook PC ASUS X522EP E5N0CV043264

197 

DoC Non-Shielded, 1.8m, 

one ferrite core bonded

 

1.4. Configuration of tested System 

Connection Diagram 

Signal Cable Type Signal cable Description 

A USB Cable Non-Shielded, 3m 

 

1.5. EUT Exercise Softw are 

1 Setup the EUT as shown in Section 1.4. 

2 Execute the test program “MTool_2.0.2.1.exe”. 

3 Configure the test mode, the test channel, and the data rate. 

4 Press “Start TX” to start the continuous transmitting. 

5 Verify that the EUT works properly. 
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1.6. Test Facility  

Ambient conditions in the laboratory: 

Items Test Item Required (IEC 68-1) Actual 

Temperature ( C) 
FCC PART 15 E 15.407 

Conducted Emission 

15 - 35 20 C 

Humidity (%RH) 25 - 75 50%RH 

Barometric pressure (mbar) 860 - 1060 950-1000 

Temperature ( C) 
FCC PART 15 E 15.407 

99% & DTS Bandwidth 

15 - 35 25 C 

Humidity (%RH) 25 - 75 45%RH 

Barometric pressure (mbar) 860 - 1060 950-1000 

Temperature ( C) 
FCC PART 15 E 15.407 

Peak Transmit Power 

15 - 35 25 C 

Humidity (%RH) 25 - 75 65%RH 

Barometric pressure (mbar) 860 - 1060 950-1000 

Temperature ( C) FCC PART 15 E 15.407 

Peak Power Spectrum 

Density 

15 - 35 25 C 

Humidity (%RH) 25 - 75 45%RH 

Barometric pressure (mbar) 860 - 1060 950-1000 

Temperature ( C) 
FCC PART 15 E 15.407 

Radiated Emission 

15 - 35 25 C 

Humidity (%RH) 25 - 75 45%RH 

Barometric pressure (mbar) 860 - 1060 950-1000 

Temperature ( C) 
FCC PART 15 E 15.407 

Band Edge 

15 - 35 25 C 

Humidity (%RH) 25 - 75 45%RH 

Barometric pressure (mbar) 860 - 1060 950-1000 

Temperature ( C) 
FCC PART 15 E 15.407 

Frequency Stability 

15 - 35 25 C 

Humidity (%RH) 25 - 75 45%RH 

Barometric pressure (mbar) 860 - 1060 950-1000 
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2. Conducted Emission 

2.1. Test Equipment 

The following test equipments are used during the test: 

Conducted Emission / SR2-H 

Instrument  Manufacturer Model No. Serial No Next Cal. Date

Artificial Mains Network R&S ENV4200 848411/010 2018/02/05 

LISN R&S ENV216 100092 2017/08/16 

Test Receiver R&S ESCS 30 836858/022 2018/01/14 

Note: All equipments that need to calibrate are with calibration period of 1 year. 

 

2.2. Test Setup 
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2.3. L imits 

FCC Par t 15 Subpar t C Paragraph 15.207 L imits (dBuV) 

Frequency 

MHz 

QP AV 

0.15 - 0.50 66 - 56 56 - 46 

0.50 - 5.0 56 46 

5.0 - 30 60 50 

Remark: In the above table, the tighter limit applies at the band edges.  

 

2.4. Test Procedure 

The EUT was setup according to ANSI C63.10:2013. The EUT was placed on a platform of 

nominal size, 1 m by 1.5 m, raised 80 cm  above the conducting ground plane. The vertical 

conducting plane was located 40 cm to the rear of the EUT. All other surfaces of EUT were at 

least 80 cm from any other grounded conducting surface. The EUT and simulators are 

connected to the main power through a line impedance stabilization network (LISN). The 

LISN provides a 50 ohm /50uH coupli ng impedance for the measuring equipment. The 

peripheral devices are also connected to the main power through a LISN. (Please refer to the 

block diagram of the test setup and photographs.) 

Each current-carrying conductor of the EUT power cord, except the ground (safety) conductor, 

was individually connected through a LISN to the input power source. 

The excess length of the power cord between the EUT and the LISN receptacle were folded 

back and forth at the center of the lead to form a bundle not exceeding 40 cm in length.   

Conducted emissions were investigated over the frequency range from 0.15MHz to 30MHz 

using a receiver bandwidth of 9 kHz. 

 

2.5. Test Specification 

According to FCC Part 15 Subpart C Paragraph 15.207: 2015 

 

2.6. Uncertain ty 

The measurement uncertainty is defined as ± 2.26 dB.  
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2.7. Test Result 

Site : SR2-H Tim e : 2017/04/11 

Lim it : CISPR_B _00M_QP Margin : 10 

Probe : SR2-H_LISN(16A)-6_0712 - L ine1 Pow er  : AC 120V/60Hz 

EUT :  UHD651-L Note : Mode 2: Tx _MIMO Mode_802.11n(40M)_5190MHz

 

 

 

  Fr equency    

(MHz) 

Cor rec t Fac tor   

(dB ) 

Reading Level  

(dB uV) 

Measure Level  

(dB uV) 

Margin   

(dB ) 

Lim it  

(dB uV) 

Detec tor  Type

1  0.201 9.750 41.130 50.880 -12.698 63.578 QUASIPEAK

2  0.201 9.750 31.740 41.490 -12.088 53.578 AVERAGE

3  0.263 9.744 37.410 47.154 -14.174 61.327 QUASIPEAK

4  0.263 9.744 23.310 33.054 -18.274 51.327 AVERAGE

5  0.384 9.732 32.180 41.912 -16.273 58.184 QUASIPEAK

6  0.384 9.732 31.840 41.572 -6.613 48.184 AVERAGE

7  1.834 9.853 33.570 43.423 -12.577 56.000 QUASIPEAK

8 * 1.834 9.853 32.550 42.403 -3.597 46.000 AVERAGE

9  5.798 9.955 33.200 43.155 -16.845 60.000 QUASIPEAK

10  5.798 9.955 24.800 34.755 -15.245 50.000 AVERAGE

11  9.209 10.097 32.970 43.067 -16.933 60.000 QUASIPEAK

12  9.209 10.097 27.740 37.837 -12.163 50.000 AVERAGE

 

Note: 

1. All Reading Levels are Q uasi-Peak and average value. 

2. " * ", means this data is the worst emission level.  

3. Measurement Level = Reading Level + Correct Factor. 

  



Report No 1720411R-RFUSP49V00 

   

 Page: 16 of 488 

 

 

Site : SR2-H Tim e : 2017/04/11 

Lim it : CISPR_B _00M_QP Margin : 10 

Probe : SR2-H_LISN(16A)-6_0712 - L ine2 Pow er  : AC 120V/60Hz 

EUT :  UHD651-L Note : Mode 2: Tx _MIMO Mode_802.11n(40M)_5190MHz

 

 

 

  Fr equency    

(MHz) 

Cor rec t Fac tor   

(dB ) 

Reading Level  

(dB uV) 

Measure Level  

(dB uV) 

Margin   

(dB ) 

Lim it  

(dB uV) 

Detec tor  Type

1  0.263 9.750 37.380 47.130 -14.197 61.327 QUASIPEAK

2  0.263 9.750 25.440 35.190 -16.137 51.327 AVERAGE

3  0.384 9.750 32.100 41.850 -16.334 58.184 QUASIPEAK

4  0.384 9.750 31.620 41.370 -6.814 48.184 AVERAGE

5  1.834 9.845 33.200 43.045 -12.955 56.000 QUASIPEAK

6 * 1.834 9.845 32.070 41.915 -4.085 46.000 AVERAGE

7  3.033 9.845 30.470 40.315 -15.685 56.000 QUASIPEAK

8  3.033 9.845 22.220 32.065 -13.935 46.000 AVERAGE

9  8.716 10.075 31.840 41.915 -18.085 60.000 QUASIPEAK

10  8.716 10.075 25.090 35.165 -14.835 50.000 AVERAGE

11  17.724 10.414 21.410 31.824 -28.176 60.000 QUASIPEAK

12  17.724 10.414 14.890 25.304 -24.696 50.000 AVERAGE

 

 

Note: 

1. All Reading Levels are Q uasi-Peak and average value. 

2. " * ", means this data is the worst emission level.  

3. Measurement Level = Reading Level + Correct Factor. 
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Site : SR2-H Tim e : 2017/04/11 

Lim it : CISPR_B _00M_QP Margin : 10 

Probe : SR2-H_LISN(16A)-6_0712 - L ine1 Pow er  : AC 120V/60Hz 

EUT :  UHD651-L Note : Mode 2: Tx _MIMO Mode_802.11n(40M)_5270MHz

 

 

 

  Fr equency    

(MHz) 

Cor rec t Fac tor   

(dB ) 

Reading Level  

(dB uV) 

Measure Level  

(dB uV) 

Margin   

(dB ) 

Lim it  

(dB uV) 

Detec tor  Type

1  0.189 9.751 41.700 51.451 -12.627 64.078 QUASIPEAK

2  0.189 9.751 21.810 31.561 -22.517 54.078 AVERAGE

3  0.267 9.743 36.510 46.253 -14.952 61.205 QUASIPEAK

4  0.267 9.743 31.230 40.973 -10.232 51.205 AVERAGE

5  0.384 9.732 32.080 41.812 -16.373 58.184 QUASIPEAK

6  0.384 9.732 31.770 41.502 -6.683 48.184 AVERAGE

7  0.947 9.810 26.460 36.270 -19.730 56.000 QUASIPEAK

8  0.947 9.810 23.680 33.490 -12.510 46.000 AVERAGE

9  1.755 9.850 33.690 43.540 -12.460 56.000 QUASIPEAK

10 * 1.755 9.850 32.760 42.610 -3.390 46.000 AVERAGE

11  7.650 10.032 32.040 42.072 -17.928 60.000 QUASIPEAK

12  7.650 10.032 22.270 32.302 -17.698 50.000 AVERAGE

 

 

Note: 

1. All Reading Levels are Q uasi-Peak and average value. 

2. " * ", means this data is the worst emission level.  

3. Measurement Level = Reading Level + Correct Factor. 
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Site : SR2-H Tim e : 2017/04/11 

Lim it : CISPR_B _00M_QP Margin : 10 

Probe : SR2-H_LISN(16A)-6_0712 - L ine2 Pow er  : AC 120V/60Hz 

EUT :  UHD651-L Note : Mode 2: Tx _MIMO Mode_802.11n(40M)_5270MHz

 

 

 

  Fr equency    

(MHz) 

Cor rec t Fac tor   

(dB ) 

Reading Level  

(dB uV) 

Measure Level  

(dB uV) 

Margin   

(dB ) 

Lim it  

(dB uV) 

Detec tor  Type

1  0.212 9.750 41.900 51.650 -11.457 63.107 QUASIPEAK

2  0.212 9.750 26.060 35.810 -17.297 53.107 AVERAGE

3  0.306 9.750 34.140 43.890 -16.182 60.072 QUASIPEAK

4  0.306 9.750 24.880 34.630 -15.442 50.072 AVERAGE

5  0.486 9.746 32.370 42.116 -14.121 56.237 QUASIPEAK

6  0.486 9.746 11.210 20.956 -25.281 46.237 AVERAGE

7  1.072 9.822 19.570 29.392 -26.608 56.000 QUASIPEAK

8  1.072 9.822 8.610 18.432 -27.568 46.000 AVERAGE

9  1.755 9.843 33.440 43.283 -12.717 56.000 QUASIPEAK

10 * 1.755 9.843 32.070 41.913 -4.087 46.000 AVERAGE

11  8.193 10.045 31.620 41.665 -18.335 60.000 QUASIPEAK

12  8.193 10.045 26.270 36.315 -13.685 50.000 AVERAGE

 

 

Note: 

1. All Reading Levels are Q uasi-Peak and average value. 

2. " * ", means this data is the worst emission level.  

3. Measurement Level = Reading Level + Correct Factor. 
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Site : SR2-H Tim e : 2017/04/11 

Lim it : CISPR_B _00M_QP Margin : 10 

Probe : SR2-H_LISN(16A)-6_0712 - L ine1 Pow er  : AC 120V/60Hz 

EUT :  UHD651-L Note : Mode 2: Tx _MIMO Mode_802.11n(40M)_5550MHz

 

 

 

  Fr equency    

(MHz) 

Cor rec t Fac tor   

(dB ) 

Reading Level  

(dB uV) 

Measure Level  

(dB uV) 

Margin   

(dB ) 

Lim it  

(dB uV) 

Detec tor  Type

1  0.205 9.750 41.560 51.310 -12.109 63.418 QUASIPEAK

2  0.205 9.750 30.220 39.970 -13.449 53.418 AVERAGE

3  0.384 9.732 32.340 42.072 -16.113 58.184 QUASIPEAK

4  0.384 9.732 31.970 41.702 -6.483 48.184 AVERAGE

5  0.951 9.811 27.050 36.861 -19.139 56.000 QUASIPEAK

6  0.951 9.811 24.490 34.301 -11.699 46.000 AVERAGE

7  1.755 9.850 34.430 44.280 -11.720 56.000 QUASIPEAK

8 * 1.755 9.850 32.780 42.630 -3.370 46.000 AVERAGE

9  3.634 9.909 31.490 41.399 -14.601 56.000 QUASIPEAK

10  3.634 9.909 20.950 30.859 -15.141 46.000 AVERAGE

11  9.224 10.098 32.810 42.908 -17.092 60.000 QUASIPEAK

12  9.224 10.098 24.830 34.928 -15.072 50.000 AVERAGE

 

 

Note: 

1. All Reading Levels are Q uasi-Peak and average value. 

2. " * ", means this data is the worst emission level.  

3. Measurement Level = Reading Level + Correct Factor. 
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Site : SR2-H Tim e : 2017/04/11 

Lim it : CISPR_B _00M_QP Margin : 10 

Probe : SR2-H_LISN(16A)-6_0712 - L ine2 Pow er  : AC 120V/60Hz 

EUT :  UHD651-L Note : Mode 2: Tx _MIMO Mode_802.11n(40M)_5550MHz

 

 

 

  Fr equency    

(MHz) 

Cor rec t Fac tor   

(dB ) 

Reading Level  

(dB uV) 

Measure Level  

(dB uV) 

Margin   

(dB ) 

Lim it  

(dB uV) 

Detec tor  Type

1  0.263 9.750 37.530 47.280 -14.047 61.327 QUASIPEAK

2  0.263 9.750 33.870 43.620 -7.707 51.327 AVERAGE

3  0.384 9.750 32.120 41.870 -16.314 58.184 QUASIPEAK

4 * 0.384 9.750 31.770 41.520 -6.664 48.184 AVERAGE

5  1.154 9.825 28.960 38.785 -17.215 56.000 QUASIPEAK

6  1.154 9.825 24.050 33.875 -12.125 46.000 AVERAGE

7  1.783 9.844 33.380 43.224 -12.776 56.000 QUASIPEAK

8  1.783 9.844 29.400 39.244 -6.756 46.000 AVERAGE

9  3.662 9.842 31.000 40.842 -15.158 56.000 QUASIPEAK

10  3.662 9.842 22.910 32.752 -13.248 46.000 AVERAGE

11  8.720 10.076 31.980 42.055 -17.945 60.000 QUASIPEAK

12  8.720 10.076 25.550 35.625 -14.375 50.000 AVERAGE

 

 

Note: 

1. All Reading Levels are Q uasi-Peak and average value. 

2. " * ", means this data is the worst emission level.  

3. Measurement Level = Reading Level + Correct Factor. 
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3. 99% & 26dB & DTS Bandw idth 

3.1. Test Equipment 

The following test equipments are used during the radiated emission tests: 

99% & 26dB & DTS Bandwidth / SR10-H 

Instrument  Manufacturer Model No. Serial No Next Cal. Date

Spectrum Analyzer Agilent   N9010A US47140172 2017/08/08 

Note: All equipments that need to calibrate are with calibration period of 1 year. 

 

3.2. Test Setup 

 

 

3.3. L imits 

99% Bandwidth : No Required  

6dB Bandwidth  500KHz,only for 5725MHz to 5850MHz 

 

3.4. Test Procedure 

99% & 26dB Bandwidth :  

The EUT was tested according to U-NII test procedure of KDB 789033 V01r03. 

Set RBW 1% of the emission bandwidth, VBW equal to 3 times the RBW. 

DTS Bandwidth :  

Set RBW = 100KHz, VBW 3xRBW, Sweep time=Auto, Set Peak detector. 

 

3.5. Uncertain ty 

The measurement uncertainty  is defined as ±150Hz 
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4. Peak Transmit pow er 

4.1. Test Equipment 

The following test equipments are used during the radiated emission tests: 

Peak Transmit Output / SR10-H 

Instrument  Manufacturer Model No. Serial No Next Cal. Date

High Speed Peak Power 

Meter Dual Input 

Anritsu ML2496A 1602004 2018/01/19 

Pulse Power Sensor Anritsu MA2411B 1531043 2018/01/19 

Pulse Power Sensor Anritsu MA2411B 1531044 2018/01/19 

Note: All equipments that need to calibrate are with calibration period of 1 year. 

 

4.2. Test Setup 
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4.3. L imits 

1. For an outdoor access point operating in the band 5.15-5.25 GHz, the maximum conducted 

output power over the frequency band of operat ion shall not exceed 1 W provided the 

maximum antenna gain does not exceed 6 dBi. In addition, the maximum power spectral 

density shall not exceed 17 dBm in any 1 megahertz band. If transmitting antennas of 

directional gain greater than 6 dBi are used, both the maximum conducted output power and 

the maximum power spectral density shall be reduced by the amount in dB that the directional 

gain of the antenna exceeds 6 dBi. The maximum e.i.r.p. at any elevation angle above 30 

degrees as measured from the horizon must not exceed 125 mW (21 dBm). 

2. For an indoor access point operating in the band 5.15-5.25 GHz, the maximum conducted 

output power over the frequency band of operat ion shall not exceed 1 W provided the 

maximum antenna gain does not exceed 6 dBi. In addition, the maximum power spectral 

density shall not exceed 17 dBm in any 1 megahertz band. If transmitting antennas of 

directional gain greater than 6 dBi are used, both the maximum conducted output power and 

the maximum power spectral density shall be reduced by the amount in dB that the directional 

gain of the antenna exceeds 6 dBi. 

3. For fixed point-to-point access points operating in the band 5.15-5.25 GHz, the maximum 

conducted output power over the frequency band of operation shall not exceed 1 W. In 

addition, the maximum power spectral density shall not exceed 17 dBm in any 1 megahertz 

band. Fixed point-to-point U-NII devices may em ploy antennas with directional gain up to 23 

dBi without any corresponding reduction in the maximum conducted output power or 

maximum power spectral density. For fixed point-to-point transmitters that employ a 

directional antenna gain greater than 23 dBi, a 1 dB reduction in maximum conducted output 

power and maximum power spectral density is required for each 1 dB of antenna gain in 

excess of 23 dBi. Fixed, point-to-point operations exclude the use of point-to-multipoint 

systems, omnidirectional applications, and multiple collocated transmitters transmitting the 

same information. The operator of the U-NII device, or if the equipment is professionally 

installed, the installer, is responsible for ens uring that systems employing high gain directional 

antennas are used exclusively for fixed, point-to-point operations.  

4. For client devices in the 5.15-5.25 GHz band, the maximum conducted output power over the 

frequency band of operation shall not exceed 250 mW provided the maximum antenna gain 

does not exceed 6 dBi. In addition, the maximum power spectral density shall not exceed 11 

dBm in any 1 megahertz band. If transmitting antennas of directional gain greater than 6 dBi 

are used, both the maximum conducted output power and the maximum power spectral 

density shall be reduced by the amount in dB that the directional gain of the antenna exceeds 

6 dBi. 
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5. For the band 5.25-5.35 GHz, the peak transmit power over the frequency band of operation 

shall not exceed the lesser of 250 mW. If transmitting antenna of directional gain greater than 

6 dBi are used, the peak transmit power shall be reduced by the amount in dB that directional 

gain of the antenna exceeds 6 dBi.  

6. For the band 5.725-5.850 GHz, the peak transmit power over the frequency band of operation 

shall not exceed the lesser of 1W. If transmitting antenna of directional gain greater than 6 dBi 

are used, the peak transmit power shall be reduced by the amount in dB that directional gain 

of the antenna exceeds 6 dBi.  

 

4.4. Test Procedure 

The EUT was setup to ANSI C63.10: 2013; tested to U-NII test procedure of 789033 D02 

V01r03  and 662911 D01 v02r01 for compliance to FCC 47CFR Subpart E requirements. 

The Method SA-1 of the Maximum conducted output power was used. 

Set RBW=1MHz, VBW=3MHz with RMS detector and trace average 100 traces in power 

averaging mode. Set span to encompass the entire emission bandwidth (EBW) of the signal.  

 

4.5. Uncertain ty 

The measurement uncertainty is defined as ± 1.27 dB 
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4.6. Test Result 

Product UHD651-L 

Test Item Peak Transmit Output 

Test Mode  Mode 1: Tx_SISO Mode 

Date of Test 2017/03/24 Test Site SR10-H 

 

IEEE 802.11a (ANT 0) 

Channel No. 
Frequency 

(MHz) 

Measure Level 

(dBm) 

Limit 

(dBm) 

36 5180 11.800 23.98 

44 5220 11.810 23.98 

48 5240 11.520 23.98 

 

The worst emission of data rate is 6 Mbps. 

Peak Power Output (dBm) 

Channel 

No 

Frequency 

(MHz) 

Data Rate Required 

Limit 6 12 18 24 36 48 54 

36 5180 11.800 -- -- -- -- -- -- 23.98 

44 5220 11.810 11.720 11.680 11.640 11.600 11.570 11.500 23.98 

48 5240 11.520 -- -- -- -- -- -- 23.98 
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Product UHD651-L 

Test Item Peak Transmit Output 

Test Mode  Mode 1: Tx_SISO Mode 

Date of Test 2017/03/24 Test Site SR10-H 

 

IEEE 802.11a (ANT 1) 

Channel No. 
Frequency 

(MHz) 

Measure Level 

(dBm) 

Limit 

(dBm) 

36 5180 11.870 23.98 

44 5220 11.860 23.98 

48 5240 11.920 23.98 

 

The worst emission of data rate is 6 Mbps. 

Peak Power Output (dBm) 

Channel 

No 

Frequency 

(MHz) 

Data Rate Required 

Limit 6 12 18 24 36 48 54 

36 5180 11.870 -- -- -- -- -- -- 23.98 

44 5220 11.860 11.840 11.820 11.770 11.710 11.680 11.600 23.98 

48 5240 11.920 -- -- -- -- -- -- 23.98 
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Product UHD651-L 

Test Item Peak Transmit power 

Test Mode  Mode 2: Tx_MIMO Mode 

Date of Test 2017/03/24 Test Site SR10-H 

 

IEEE 802.11n20 (ANT 0) 

Channel No. 
Frequency 

(MHz) 

Measure Level 

(dBm) 

Limit 

(dBm) 

36 5180 9.860 20.22 

44 5220 9.510 20.22 

48 5240 9.500 20.22 

 

The worst emission of data rate is 6.5 Mbps 

Peak Power Output (dBm) 

Channel 

No 

Frequency 

(MHz) 

Data Rate Required 

Limit 0 1 2 3 4 5 6 7 

36 5180 9.860 -- -- -- -- -- -- -- 20.22 

44 5220 9.510 9.450 9.400 9.340 9.280 9.210 9.100 9.010 20.22 

48 5240 9.500 -- -- -- -- -- -- -- 20.22 

 

Direction antenna =6.75 +10log(2)=6.75+3.01=9.76 dBi 

Limit = 23.98 dBm -(9.76-6)= 20.22 dBm 
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Product UHD651-L 

Test Item Peak Transmit power 

Test Mode  Mode 2: Tx_MIMO Mode 

Date of Test 2017/03/24 Test Site SR10-H 

 

IEEE 802.11n20 (ANT 1) 

Channel No. 
Frequency 

(MHz) 

Measure Level 

(dBm) 

Limit 

(dBm) 

36 5180 9.81 20.22 

44 5220 9.34 20.22 

48 5240 9.53 20.22 

 

The worst emission of data rate is 6.5 Mbps 

Peak Power Output (dBm) 

Channel 

No 

Frequency 

(MHz) 

Data Rate Required 

Limit 0 1 2 3 4 5 6 7 

36 5180 9.810 -- -- -- -- -- -- -- 20.22 

44 5220 9.340 9.210 9.140 9.010 8.910 8.770 8.450 8.300 20.22 

48 5240 9.530 -- -- -- -- -- -- -- 20.22 

 

Direction antenna =6.75 +10log(2)=6.75+3.01=9.76 dBi 

Limit = 23.98 dBm -(9.76-6)= 20.22 dBm 
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Product UHD651-L 

Test Item Peak Transmit power 

Test Mode  Mode 2: Tx_MIMO Mode 

Date of Test 2017/03/24 Test Site SR10-H 

 

IEEE 802.11n20 (ANT 0+1) 

Channel No. 
Frequency 

(MHz) 

Measure Level 

(dBm) 

Limit 

(dBm) 

36 5180 12.845 20.22 

44 5220 12.436 20.22 

48 5240 12.525 20.22 

Direction antenna =6.75 +10log(2)=6.75+3.01=9.76 dBi 

Limit = 23.98 dBm -(9.76-6)= 20.22 dBm 
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Product UHD651-L 

Test Item Peak Transmit power 

Test Mode  Mode 2: Tx_MIMO Mode 

Date of Test 2017/03/24 Test Site SR10-H 

 

IEEE 802.11n40 (ANT 0) 

Channel No. 
Frequency 

(MHz) 

Measure Level 

(dBm) 

Limit 

(dBm) 

38 5190 10.890 20.22 

46 5230 10.540 20.22 

 

The worst emission of data rate is 13.5 Mbps. 

Peak Power Output (dBm) 

Channel 

No 

Frequency 

(MHz) 

Data Rate Required 

Limit 0 1 2 3 4 5 6 7 

38 5190 10.890 -- -- -- -- -- -- -- 20.22 

46 5230 10.540 10.470 10.320 10.180 10.020 9.880 9.460 9.320 20.22 

Direction antenna =6.75 +10log(2)=6.75+3.01=9.76 dBi 

Limit = 23.98 dBm -(9.76-6)= 20.22 dBm 
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Product UHD651-L 

Test Item Peak Transmit power 

Test Mode  Mode 2: Tx_MIMO Mode 

Date of Test 2017/03/24 Test Site SR10-H 

 

IEEE 802.11n40 (ANT 1) 

Channel No. 
Frequency 

(MHz) 

Measure Level 

(dBm) 

Limit 

(dBm) 

38 5190 10.740 20.22 

46 5230 10.840 20.22 

 

The worst emission of data rate is 13.5Mbps. 

Peak Power Output (dBm) 

Channel 

No 

Frequency 

(MHz) 

Data Rate Required 

Limit 0 1 2 3 4 5 6 7 

38 5190 10.740 -- -- -- -- -- -- --  20.22 

46 5230 10.840 10.720 10.660 10.480 10.310 10.170 10.020 9.750 20.22 

 

Direction antenna =6.75 +10log(2)=6.75+3.01=9.76 dBi 

Limit = 23.98 dBm -(9.76-6)= 20.22 dBm 
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Product UHD651-L 

Test Item Peak Transmit power 

Test Mode  Mode 2: Tx_MIMO Mode 

Date of Test 2017/03/24 Test Site SR10-H 

 

IEEE 802.11n40 (ANT 0+1) 

Channel No. 
Frequency 

(MHz) 

Measure Level 

(dBm) 

Limit 

(dBm) 

38 5190 13.826 20.22 

46 5230 13.703 20.22 

 

Direction antenna =6.75 +10log(2)=6.75+3.01=9.76 dBi 

Limit = 23.98 dBm -(9.76-6)= 20.22 dBm 
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Product UHD651-L 

Test Item Peak Transmit Output 

Test Mode  Mode 1: Tx_SISO Mode 

Date of Test 2017/03/24 Test Site SR10-H 

 

IEEE 802.11a (ANT 0) 

Channel No. 
Frequency 

(MHz) 

Measure Level 

(dBm) 

Limit 

(dBm) 

52 5260 11.990 23.98 

60 5300 11.890 23.98 

64 5320 11.560 23.98 

 

The worst emission of data rate is 6 Mbps. 

Peak Power Output (dBm) 

Channel 

No 

Frequency 

(MHz) 

Data Rate Required 

Limit 6 12 18 24 36 48 54 

52 5260 11.990 -- -- -- -- -- -- 23.98 

60 5300 11.890 11.840 11.800 11.750 11.700 11.660 11.600 23.98 

64 5320 11.560 -- -- -- -- -- -- 23.98 
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Product UHD651-L 

Test Item Peak Transmit Output 

Test Mode  Mode 1: Tx_SISO Mode 

Date of Test 2017/03/24 Test Site SR10-H 

 

IEEE 802.11a (ANT 1) 

Channel No. 
Frequency 

(MHz) 

Measure Level 

(dBm) 

Limit 

(dBm) 

52 5260 12.050 23.98 

60 5300 11.820 23.98 

64 5320 11.810 23.98 

 

The worst emission of data rate is 6 Mbps. 

Peak Power Output (dBm) 

Channel 

No 

Frequency 

(MHz) 

Data Rate Required 

Limit 6 12 18 24 36 48 54 

52 5260 12.050 -- -- -- -- -- -- 23.98 

60 5300 11.820 11.740 11.700 11.660 11.620 11.570 11.540 23.98 

64 5320 11.810 -- -- -- -- -- -- 23.98 
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Product UHD651-L 

Test Item Peak Transmit power 

Test Mode  Mode 2: Tx_MIMO Mode 

Date of Test 2017/03/24 Test Site SR10-H 

 

IEEE 802.11n20 (ANT 0) 

Channel No. 
Frequency 

(MHz) 

Measure Level 

(dBm) 

Limit 

(dBm) 

52 5260 8.890 20.22 

60 5300 8.680 20.22 

64 5320 8.440 20.22 

 

The worst emission of data rate is 6.5 Mbps 

Peak Power Output (dBm) 

Channel 

No 

Frequency 

(MHz) 

Data Rate Required 

Limit 0 1 2 3 4 5 6 7 

52 5260 8.890 -- -- -- -- -- -- -- 20.22 

60 5300 8.680 8.600 8.510 8.450 8.420 8.370 8.310 8.270 20.22 

64 5320 8.440 -- -- -- -- -- -- --  20.22 

Direction antenna =6.75 +10log(2)=6.75+3.01=9.76 dBi 

Limit = 23.98 dBm -(9.76-6)= 20.22 dBm 
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Product UHD651-L 

Test Item Peak Transmit power 

Test Mode  Mode 2: Tx_MIMO Mode 

Date of Test 2017/03/24 Test Site SR10-H 

 

IEEE 802.11n20 (ANT 1) 

Channel No. 
Frequency 

(MHz) 

Measure Level 

(dBm) 

Limit 

(dBm) 

52 5260 8.98 20.22 

60 5300 8.77 20.22 

64 5320 8.34 20.22 

 

The worst emission of data rate is 6.5 Mbps 

Peak Power Output (dBm) 

Channel 

No 

Frequency 

(MHz) 

Data Rate Required 

Limit 0 1 2 3 4 5 6 7 

52 5260 8.980 -- -- -- -- -- -- -- 20.22 

60 5300 8.770 8.700 8.640 8.570 8.500 8.410 8.340 8.200 20.22 

64 5320 8.340 -- -- -- -- -- -- --  20.22 

Direction antenna =6.75 +10log(2)=6.75+3.01=9.76 dBi 

Limit = 23.98 dBm -(9.76-6)= 20.22 dBm 
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Product UHD651-L 

Test Item Peak Transmit power 

Test Mode  Mode 2: Tx_MIMO Mode 

Date of Test 2017/03/24 Test Site SR10-H 

 

IEEE 802.11n20 (ANT 0+1) 

Channel No. 
Frequency 

(MHz) 

Measure Level 

(dBm) 

Limit 

(dBm) 

52 5260 11.946 20.22 

60 5300 11.736 20.22 

64 5320 11.401 20.22 

Direction antenna =6.75 +10log(2)=6.75+3.01=9.76 dBi 

Limit = 23.98 dBm -(9.76-6)= 20.22 dBm 
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Product UHD651-L 

Test Item Peak Transmit power 

Test Mode  Mode 2: Tx_MIMO Mode 

Date of Test 2017/03/24 Test Site SR10-H 

 

IEEE 802.11n40 (ANT 0) 

Channel No. 
Frequency 

(MHz) 

Measure Level 

(dBm) 

Limit 

(dBm) 

54 5270 10.290 20.22 

62 5310 10.190 20.22 

 

The worst emission of data rate is 13.5 Mbps. 

Peak Power Output (dBm) 

Channel 

No 

Frequency 

(MHz) 

Data Rate Required 

Limit 0 1 2 3 4 5 6 7 

54 5270 10.290 -- -- -- -- -- -- -- 20.22 

62 5310 10.190 10.020 9.880 9.750 9.620 9.410 9.210 9.010 20.22 

Direction antenna =6.75 +10log(2)=6.75+3.01=9.76 dBi 

Limit = 23.98 dBm -(9.76-6)= 20.22 dBm 
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Product UHD651-L 

Test Item Peak Transmit power 

Test Mode  Mode 2: Tx_MIMO Mode 

Date of Test 2017/03/24 Test Site SR10-H 

 

IEEE 802.11n40 (ANT 1) 

Channel No. 
Frequency 

(MHz) 

Measure Level 

(dBm) 

Limit 

(dBm) 

54 5270 10.690 20.22 

62 5310 10.600 20.22 

 

The worst emission of data rate is 13.5Mbps. 

Peak Power Output (dBm) 

Channel 

No 

Frequency 

(MHz) 

Data Rate Required 

Limit 0 1 2 3 4 5 6 7 

54 5270 10.690 -- -- -- -- -- -- -- 20.22 

62 5310 10.600 10.550 10.320 10.140 10.020 9.870 9.640 9.420 20.22 

Direction antenna =6.75 +10log(2)=6.75+3.01=9.76 dBi 

Limit = 23.98 dBm -(9.76-6)= 20.22 dBm 
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Product UHD651-L 

Test Item Peak Transmit power 

Test Mode  Mode 2: Tx_MIMO Mode 

Date of Test 2017/03/24 Test Site SR10-H 

 

IEEE 802.11n40 (ANT 0+1) 

Channel No. 
Frequency 

(MHz) 

Measure Level 

(dBm) 

Limit 

(dBm) 

54 5270 13.505 20.22 

62 5310 13.410 20.22 

Direction antenna =6.75 +10log(2)=6.75+3.01=9.76 dBi 

Limit = 23.98 dBm -(9.76-6)= 20.22 dBm 
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Product UHD651-L 

Test Item Peak Transmit Output 

Test Mode  Mode 1: Tx_SISO Mode 

Date of Test 2017/03/24 Test Site SR10-H 

 

IEEE 802.11a (ANT 0) 

Channel No. 
Frequency 

(MHz) 

Measure Level 

(dBm) 

Limit 

(dBm) 

100 5500 11.990 23.98 

116 5580 11.890 23.98 

140 5700 11.560 23.98 

 

The worst emission of data rate is 6 Mbps. 

Peak Power Output (dBm) 

Channel 

No 

Frequency 

(MHz) 

Data Rate Required 

Limit 6 12 18 24 36 48 54 

100 5500 11.990 -- -- -- -- -- -- 23.98 

116 5580 11.890 11.840 11.800 11.750 11.700 11.660 11.600 23.98 

140 5700 11.560 -- -- -- -- -- -- 23.98 
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Product UHD651-L 

Test Item Peak Transmit Output 

Test Mode  Mode 1: Tx_SISO Mode 

Date of Test 2017/03/24 Test Site SR10-H 

 

IEEE 802.11a (ANT 1) 

Channel No. 
Frequency 

(MHz) 

Measure Level 

(dBm) 

Limit 

(dBm) 

100 5500 12.050 23.98 

116 5580 11.820 23.98 

140 5700 11.810 23.98 

 

The worst emission of data rate is 6 Mbps. 

Peak Power Output (dBm) 

Channel 

No 

Frequency 

(MHz) 

Data Rate Required 

Limit 6 12 18 24 36 48 54 

100 5500 12.050 -- -- -- -- -- -- 23.98 

116 5580 11.820 11.740 11.700 11.660 11.620 11.570 11.540 23.98 

140 5700 11.810 -- -- -- -- -- -- 23.98 
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Product UHD651-L 

Test Item Peak Transmit power 

Test Mode  Mode 2: Tx_MIMO Mode 

Date of Test 2017/03/24 Test Site SR10-H 

 

IEEE 802.11n20 (ANT 0) 

Channel No. 
Frequency 

(MHz) 

Measure Level 

(dBm) 

Limit 

(dBm) 

100 5500 8.890 19.47 

116 5580 8.680 19.47 

140 5700 8.440 19.47 

 

The worst emission of data rate is 6.5 Mbps 

Peak Power Output (dBm) 

Channel 

No 

Frequency 

(MHz) 

Data Rate Required 

Limit 0 1 2 3 4 5 6 7 

100 5500 8.890 -- -- -- -- -- -- -- 19.47 

116 5580 8.680 8.600 8.510 8.450 8.420 8.370 8.310 8.270 19.47 

140 5700 8.440 -- -- -- -- -- -- -- 19.47 

Direction antenna =7.5 +10log(2)=7.5+3.01=10.51  

Limit =23.98dBm-(10.51dBi-6dBi)=19.47dBm 
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Product UHD651-L 

Test Item Peak Transmit power 

Test Mode  Mode 2: Tx_MIMO Mode 

Date of Test 2017/03/24 Test Site SR10-H 

 

IEEE 802.11n20 (ANT 1) 

Channel No. 
Frequency 

(MHz) 

Measure Level 

(dBm) 

Limit 

(dBm) 

100 5500 8.98 19.47 

116 5580 8.77 19.47 

140 5700 8.34 19.47 

 

The worst emission of data rate is 6.5 Mbps 

Peak Power Output (dBm) 

Channel 

No 

Frequency 

(MHz) 

Data Rate Required 

Limit 0 1 2 3 4 5 6 7 

100 5500 8.980 -- -- -- -- -- -- -- 19.47 

116 5580 8.770 8.700 8.640 8.570 8.500 8.410 8.340 8.200 19.47 

140 5700 8.340 -- -- -- -- -- -- -- 19.47 

Direction antenna =7.5 +10log(2)=7.5+3.01=10.51  

Limit =23.98dBm-(10.51dBi-6dBi)=19.47dBm 
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Product UHD651-L 

Test Item Peak Transmit power 

Test Mode  Mode 2: Tx_MIMO Mode 

Date of Test 2017/03/24 Test Site SR10-H 

 

IEEE 802.11n20 (ANT 0+1) 

Channel No. 
Frequency 

(MHz) 

Measure Level 

(dBm) 

Limit 

(dBm) 

100 5500 11.946 19.47 

116 5580 11.736 19.47 

140 5700 11.401 19.47 

Direction antenna =7.5 +10log(2)=7.5+3.01=10.51  

Limit =23.98dBm-(10.51dBi-6dBi)=19.47dBm 
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Product UHD651-L 

Test Item Peak Transmit power 

Test Mode  Mode 2: Tx_MIMO Mode 

Date of Test 2017/03/24 Test Site SR10-H 

 

IEEE 802.11n40 (ANT 0) 

Channel No. 
Frequency 

(MHz) 

Measure Level 

(dBm) 

Limit 

(dBm) 

102 5510 10.290 19.47 

110 5550 10.190 19.47 

 

The worst emission of data rate is 13.5 Mbps. 

Peak Power Output (dBm) 

Channel 

No 

Frequency 

(MHz) 

Data Rate Required 

Limit 0 1 2 3 4 5 6 7 

102 5510 10.290 -- -- -- -- -- -- -- 19.47 

110 5550 10.190 10.020 9.880 9.750 9.620 9.410 9.210 9.010 19.47 

Direction antenna =7.5 +10log(2)=7.5+3.01=10.51  

Limit =23.98dBm-(10.51dBi-6dBi)=19.47dBm 

 

  



Report No 1720411R-RFUSP49V00 

   

 Page: 97 of 488 

 

 

Product UHD651-L 

Test Item Peak Transmit power 

Test Mode  Mode 2: Tx_MIMO Mode 

Date of Test 2017/03/24 Test Site SR10-H 

 

IEEE 802.11n40 (ANT 1) 

Channel No. 
Frequency 

(MHz) 

Measure Level 

(dBm) 

Limit 

(dBm) 

102 5510 10.690 19.47 

110 5550 10.600 19.47 

 

The worst emission of data rate is 13.5Mbps. 

Peak Power Output (dBm) 

Channel 

No 

Frequency 

(MHz) 

Data Rate Required 

Limit 0 1 2 3 4 5 6 7 

102 5510 10.690 -- -- -- -- -- -- -- 19.47 

110 5550 10.600 10.550 10.320 10.140 10.020 9.870 9.640 9.420 19.47 

Direction antenna =7.5 +10log(2)=7.5+3.01=10.51  

Limit =23.98dBm-(10.51dBi-6dBi)=19.47dBm 
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Product UHD651-L 

Test Item Peak Transmit power 

Test Mode  Mode 2: Tx_MIMO Mode 

Date of Test 2017/03/24 Test Site SR10-H 

 

IEEE 802.11n40 (ANT 0+1) 

Channel No. 
Frequency 

(MHz) 

Measure Level 

(dBm) 

Limit 

(dBm) 

102 5510 13.505 19.47 

110 5550 13.410 19.47 

Direction antenna =7.5 +10log(2)=7.5+3.01=10.51  

Limit =23.98dBm-(10.51dBi-6dBi)=19.47dBm 
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5. Peak Pow er Spectrum Density 

5.1. Test Equipment 

The following test equipments are used during the radiated emission tests: 

Peak Power Spectrum Density / SR10-H 

Instrument  Manufacturer Model No. Serial No Next Cal. Date

Spectrum Analyzer Agilent   N9010A US47140172 2017/08/08 

Note: All equipments that need to calibrate are with calibration period of 1 year. 

 

5.2. Test Setup 
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5.3. L imits 

1. For an outdoor access point operating in the band 5.15-5.25 GHz In addition, the maximum 

power spectral density shall not exceed 17 dBm in any 1 megahertz band. If transmitting 

antennas of directional gain greater than 6 dBi are used, 

2.  For an indoor access point operating in the band 5.15-5.25 GHz, the maximum power 

spectral density shall not exceed 17 dBm in any 1 megahertz band. If transmitting antennas 

of directional gain greater than 6 dBi are used,  

3. For fixed point-to-point access points operating in the band 5.15-5.25 GHz,.In addition, the 

maximum power spectral density shall not exceed 17 dBm in any 1 megahertz band. Fixed 

point-to-point U-NII devices may employ antennas with directional gain up to 23 dBi without 

any corresponding reduction in the maximum conducted output power or maximum power 

spectral density.  

4. For client devices in the 5.15-5.25 GHz band, In addition, the maximum power spectral 

density shall not exceed 11 dBm in any 1 megahertz band. If transmitting antennas of 

directional gain greater than 6 dBi are used, both the maximum conducted output power and 

the maximum power spectral density shall be reduced by the amount in dB that the directional 

gain of the antenna exceeds 6 dBi. 

5. For the band 5.25-5.35 GHz, the peak transmit power over the frequency band of operation 

shall not exceed the lesser of 250 mW. If transmitting antenna of directional gain greater than 

6 dBi are used, the peak transmit power shall be reduced by the amount in dB that directional 

gain of the antenna exceeds 6 dBi. 

6. For the band 5.725-5.850 GHz, the peak transmit power over the frequency band of operation 

shall not exceed the lesser of 1W. If transmitting antenna of directional gain greater than 6 dBi 

are used, the peak transmit power shall be reduced by the amount in dB that directional gain 

of the antenna exceeds 6 dBi.  

 

5.4. Test Procedure 

The EUT was setup to ANSI C63.10: 2013; tested to U-NII test procedure of KDB 789033 

V01r03 and and 662911 D01 v02r01 for compliance to FCC 47CFR Subpart E requirements.  

For Band1 : Set RBW=1MHz, VBW=3MHz with RMS detector. The PPSD is the highest level 

found across the emission in any 1-MHz band after 100 sweeps of averaging.  

For Band4 : Set RBW=500KHz, VBW=1.5MHz with RMS detector. The PPSD is the highest 

level found across the emission in any 500KHz band after 100 sweeps of averaging. 

 

5.5. Uncertain ty 

The measurement uncertainty is defined as ± 1.27 dB 
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Product UHD651-L 

Test Item Peak Power Spectral Density 

Test Mode  Mode 2: Tx_MIMO Mode 

Date of Test 2017/03/24 Test Site SR10-H 

 

IEEE 802.11n(20MHz) (ANT 0+1) 

Channel No. 
Frequency 

(MHz) 

Measure Level 

(dBm) 

Limit 

(dBm) 
Result 

36 5180 2.528 7.24 Pass 

44 5220 1.878 7.24 Pass 

48 5240 2.085 7.24 Pass 

 

Direction antenna =6.75 +10log(2)=6.75+3.01=9.76 dBi 

Limit = 11 dBm -(9.76-6)= 7.24 dBm 
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Product UHD651-L 

Test Item Peak Power Spectral Density 

Test Mode  Mode 2: Tx_MIMO Mode 

Date of Test 2017/03/24 Test Site SR10-H 

 

IEEE 802.11n(40MHz) (ANT 0+1) 

Channel No. 
Frequency 

(MHz) 

Measure Level 

(dBm) 

Limit 

(dBm) 
Result 

38 5190 0.267 7.24 Pass 

46 5230 0.255 7.24 Pass 

Direction antenna =6.75 +10log(2)=6.75+3.01=9.76 dBi 

Limit = 11 dBm -(9.76-6)= 7.24 dBm 
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Product UHD651-L 

Test Item Peak Power Spectral Density 

Test Mode  Mode 2: Tx_MIMO Mode 

Date of Test 2017/03/24 Test Site SR10-H 

 

IEEE 802.11n(20MHz) (ANT 0+1) 

Channel No. 
Frequency 

(MHz) 

Measure Level 

(dBm) 

Limit 

(dBm) 
Result 

36 5180 1.332 7.24 Pass 

44 5220 0.662 7.24 Pass 

48 5240 0.479 7.24 Pass 

Direction antenna =6.75 +10log(2)=6.75+3.01=9.76 dBi 

Limit = 11 dBm -(9.76-6)= 7.24 dBm 
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Product UHD651-L 

Test Item Peak Power Spectral Density 

Test Mode  Mode 2: Tx_MIMO Mode 

Date of Test 2017/03/24 Test Site SR10-H 

 

IEEE 802.11n(40MHz) (ANT 0+1) 

Channel No. 
Frequency 

(MHz) 

Measure Level 

(dBm) 

Limit 

(dBm) 
Result 

54 5270 -0.115 7.24 Pass 

46 5230 -0.236 7.24 Pass 

Direction antenna =6.75 +10log(2)=6.75+3.01=9.76 dBi 

Limit = 11 dBm -(9.76-6)= 7.24 dBm 
 

  



Report No

 

 

 

 

Product 

Test Item 

Test Mode

Date of Te

 

IEEE 802.

Chann

10

11

14

Direction a

Limit =11d

 

1720411R-

UH

Pe

e  Mo

est 20

11a (ANT 0

el No. 

00 

6 

40 

antenna =7.

Bm-(10.51d

RFUSP49V0

HD651-L 

ak Power S

ode 1: Tx_S

17/03/24 

0)  

Frequen

(MHz

5500

5580

5700

5 +10log(2)

dBi-6dBi)=6

00 

Spectral Den

SISO Mode

ncy 

z) 

0 

0 

0 

)=7.5+3.01=

6.49dBm 

Chan

Page: 137 o

nsity 

Measure Le

(dBm)

-0.937

-0.973

-1.322

=10.51  

nnel 100 (55

 

of 488 

Test S

evel 

500MHz) 

ite 

Limit 

(dBm) 

6.49 

6.49 

6.49 

 

SR10-H 

 

Result 

Pass 

Pass 

Pass 

 



Report No

 

 

 

1720411R- RFUSP49V000 

Chan

Page: 138 o

nnel 116 (55

of 488 

580MHz)  

 
 



Report No

 

 

 

1720411R- RFUSP49V000 

Chan

Page: 139 o

nnel 140 (57

 
 

of 488 

700MHz)  

 

 



Report No

 

 

 

Product 

Test Item 

Test Mode

Date of Te

 

IEEE 802.

Chann

10

11

14

Direction a

Limit =11d

 

1720411R-

UH

Pe

e  Mo

est 20

11a (ANT 1

el No. 

00 

6 

40 

antenna =7.

Bm-(10.51d

RFUSP49V0

HD651-L 

ak Power S

ode 2: Tx_M

17/03/24 

)  

Frequen

(MHz

5500

5580

5700

5 +10log(2)

dBi-6dBi)=6

00 

Spectral Den

MIMO Mode

ncy 

z) 

0 

0 

0 

)=7.5+3.01=

6.49dBm 

Chan

Page: 140 o

 

nsity 

 

Measure Le

(dBm)

-0.083

-0.642

-0.685

=10.51  

nnel 100 (55

 

of 488 

Test S

evel 

500MHz) 

ite 

Limit 

(dBm) 

6.49 

6.49 

6.49 

 

SR10-H 

 

Result 

Pass 

Pass 

Pass 

 



Report No

 

 

 

1720411R- RFUSP49V000 

Chan

Page: 141 o

nnel 116 (55

of 488 

580MHz)  

 
 



Report No

 

 

 

 

1720411R- RFUSP49V0

 

00 

Chan

Page: 142 o

nnel 140 (57

 
 

of 488 

700MHz)  

 



Report No

 

 

 

 

Product 

Test Item 

Test Mode

Date of Te

 

IEEE 802.

Chann

10

11

14

Direction a

Limit =11d

 

1720411R-

UH

Pe

e  Mo

est 20

11n(20MHz

el No. 

00 

6 

40 

antenna =7.

Bm-(10.51d

RFUSP49V0

HD651-L 

ak Power S

ode 2: Tx_M

17/03/24 

z)(ANT 0) 

Frequen

(MHz

5500

5580

5700

5 +10log(2)

dBi-6dBi)=6

00 

Spectral Den

MIMO Mode

ncy 

z) 

0 

0 

0 

)=7.5+3.01=

6.49dBm 

Chan

Page: 143 o

nsity 

 

Measure Le

(dBm)

-5.038

-5.862

-5.214

=10.51  

nnel 100 (55

 

of 488 

Test S

evel 

500MHz) 

ite 

Limit 

(dBm) 

6.49 

6.49 

6.49 

 

SR10-H 

 

Result 

Pass 

Pass 

Pass 

 



Report No

 

 

 

1720411R- RFUSP49V000 

Chan

Page: 144 o

nnel 116 (55

of 488 

580MHz)  

 
 



Report No

 

 

 

 

1720411R- RFUSP49V0

 

00 

Chan

Page: 145 o

nnel 140 (57

 
 

of 488 

700MHz)  

 



Report No

 

 

 

 

Product 

Test Item 

Test Mode

Date of Te

 

IEEE 802.

Chann

10

11

14

Direction a

Limit =11d

 

1720411R-

UH

Pe

e  Mo

est 20

11n(20MHz

el No. 

00 

6 

40 

antenna =7.

Bm-(10.51d

RFUSP49V0

HD651-L 

ak Power S

ode 2: Tx_M

17/03/24 

z) (ANT 1) 

Frequen

(MHz

5500

5580

5700

5 +10log(2)

dBi-6dBi)=6

00 

Spectral Den

MIMO Mode

ncy 

z) 

0 

0 

0 

)=7.5+3.01=

6.49dBm 

Chan

Page: 146 o

nsity 

 

Measurem

(dBm)

-3.459

-3.889

-3.737

=10.51  

nnel 100 (55

 

of 488 

Test S

ent 

500MHz) 

ite 

Limit 

(dBm) 

6.49 

6.49 

6.49 

 

SR10-H 

 

Result 

Pass 

Pass 

Pass 

 



Report No

 

 

 

1720411R- RFUSP49V000 

Chan

Page: 147 o

nnel 116 (55

of 488 

580MHz)  

 
 



Report No

 

 

 

1720411R- RFUSP49V000 

Chan

Page: 148 o

nnel 140 (57

 

of 488 

700MHz)  

 

 



Report No 1720411R-RFUSP49V00 

   

 Page: 149 of 488 

 

 

Product UHD651-L 

Test Item Peak Power Spectral Density 

Test Mode  Mode 2: Tx_MIMO Mode 

Date of Test 2017/03/24 Test Site SR10-H 

 

IEEE 802.11n(20MHz) (ANT 0+1) 

Channel No. 
Frequency 

(MHz) 

Measure Level 

(dBm) 

Limit 

(dBm) 
Result 

100 5500 -1.167 6.49 Pass 

116 5580 -1.754 6.49 Pass 

140 5700 -1.403 6.49 Pass 

Direction antenna =7.5 +10log(2)=7.5+3.01=10.51  

Limit =11dBm-(10.51dBi-6dBi)=6.49dBm 
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