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Antenna B / 1cc / 64QAM / Low 

 

Antenna B / 1cc / QPSK / Middle 
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Antenna B / 1cc / 16QAM / Middle 

 

Antenna B / 1cc / 64QAM / Middle 
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Antenna B / 1cc / QPSK / High 

 

Antenna B / 1cc / 16QAM / High 
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Antenna B / 1cc / 64QAM / High 

 

Antenna B / 8cc / QPSK / Low 
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Antenna B / 8cc / 16QAM / Low 

 

Antenna B / 8cc / 64QAM / Low 
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Antenna B / 8cc / QPSK / Middle 

 

Antenna B / 8cc / 16QAM / Middle 
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Antenna B / 8cc / 64QAM / Middle 

 

Antenna B / 8cc / QPSK / High 
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Antenna B / 8cc / 16QAM / High 

 

Antenna B / 8cc / 64QAM / High 
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Antenna C / 1cc / QPSK / Low 

 

Antenna C / 1cc / 16QAM / Low 
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Antenna C / 1cc / 64QAM / Low 

 

Antenna C / 1cc / QPSK / Middle 
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Antenna C / 1cc / 16QAM / Middle 

 

Antenna C / 1cc / 64QAM / Middle 
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Antenna C / 1cc / QPSK / High 

 

Antenna C / 1cc / 16QAM / High 

  



 

Report No.: HCT-RF-1809-FC101-R3  FCC ID: A3LHT1K01-57A

 

F-TP22-03 (Rev.00) 101/223 

 

 

 

Antenna C / 1cc / 64QAM / High 

 

Antenna C / 8cc / QPSK / Low 
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Antenna C / 8cc / 16QAM / Low 

 

Antenna C / 8cc / 64QAM / Low 
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Antenna C / 8cc / QPSK / Middle 

 

Antenna C / 8cc / 16QAM / Middle 
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Antenna C / 8cc / 64QAM / Middle 

 

Antenna C / 8cc / QPSK / High 
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Antenna C / 8cc / 16QAM / High 

 

Antenna C / 8cc / 64QAM / High 
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Antenna D / 1cc / QPSK / Low 

 

Antenna D / 1cc / 16QAM / Low 
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Antenna D / 1cc / 64QAM / Low 

 

Antenna D / 1cc / QPSK / Middle 
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Antenna D / 1cc / 16QAM / Middle 

 

Antenna D / 1cc / 64QAM / Middle 
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Antenna D / 1cc / QPSK / High 

 

Antenna D / 1cc / 16QAM / High 
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Antenna D / 1cc / 64QAM / High 

 

Antenna D / 8cc / QPSK / Low 
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Antenna D / 8cc / 16QAM / Low 

 

Antenna D / 8cc / 64QAM / Low 
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Antenna D / 8cc / QPSK / Middle 

 

Antenna D / 8cc / 16QAM / Middle 
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Antenna D / 8cc / 64QAM / Middle 

 

Antenna D / 8cc / QPSK / High 
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Antenna D / 8cc / 16QAM / High 

 

Antenna D / 8cc / 64QAM / High 
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5.4. BAND EDGE 
 

FCC Rules 

Test Requirements:  

§ 2.1051 Measurements required: Spurious emissions at antenna terminals. 

The radio frequency voltage or powers generated within the equipment and appearing on a spurious 

frequency shall be checked at the equipment output terminals when properly loaded with a suitable artificial 

antenna. Curves or equivalent data shall show the magnitude of each harmonic and other spurious emission 

that can be detected when the equipment is operated under the conditions specified in §2.1049 as 

appropriate. The magnitude of spurious emissions which are attenuated more than 20 dB below the 

permissible value need not be specified. 

 

§ 30.203 Emission limits. 

(a) The conductive power or the total radiated power of any emission outside a licensee's frequency block 

shall be −13 dBm/MHz or lower. However, in the bands immediately outside and adjacent to the licensee's 

frequency block, having a bandwidth equal to 10 percent of the channel bandwidth, the conductive power 

or the total radiated power of any emission shall be −5 dBm/MHz or lower. 

(b)(1) Compliance with this provision is based on the use of measurement instrumentation employing a 

resolution bandwidth of 1 megahertz or greater. 

(2) When measuring the emission limits, the nominal carrier frequency shall be adjusted as close to the 

licensee's frequency block edges as the design permits. 

(3) The measurements of emission power can be expressed in peak or average values. 

 

Test Procedures:  

The measurement is performed in accordance with Section 5.7.3 of ANSI C63.26. 

5.7.3 Out-of-band unwanted emissions measurements 

a) Set the spectrum analyzer center frequency to the block, band, or channel edge frequency. 

b) Set the span wide enough to capture the fundamental emission closest to the authorized block or band 

edge, and to include all modulation products that spill into the immediately adjacent frequency band. In 

some cases, it may be possible to set the center frequency and span so as to encompass the fundamental 

emission and the unwanted out-of-band (band-edge) emissions on either side of the authorized block, 

band, or channel. This can be accomplished with a single (slow) sweep, if adequate overload protection 

and sufficient dynamic range can be maintained. 

c) Set the number of points in sweep ≥ 2 × span / RBW. 

d) Sweep time should be auto for peak detection. For rms detection the sweep time should be set as 

follows: 

1), 2) Omitted 

3) If the device cannot be configured to transmit continuously (duty cycle < 98%) and a freerunning 
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sweep must be used, set the sweep time so that the averaging is performed over multiple on/off cycles 

by setting the sweep time > (number of points in sweep) × (transmitter period) (i.e., the transmit on-time 

+ the off-time). The spectrum analyzer readings shall subsequently be corrected by [10 log (1/duty 

cycle)]. This assumes that the transmission period and duty cycle is relatively constant (duty cycle 

variation ≤ ±2%). 

4) Omitted  

e) The test report shall include the plots of the measuring instrument display and the measured data. 

f) See Annex I for example emission mask plots. 

 

Note: 

1) Basic test conditions are same as EIRP test on page 29. 

2) In the band edge test of antenna A, path A, B, C and D are individually operated and measured at 

the maximum emission position of antenna A, and the respective measurement results are summed. 

3) For measurement of antenna B, repeat 2) at the maximum emission position of antenna B. 

4) Test on antenna C and D could be omitted because it is overlapped for array position with antenna A 

and B. 

5) Band edge value is calculated as follows. 
 

Band Edge = Sum of each position’s edge (Measured Value + 20log(D) – 104.77 + AFCL + Duty) – Ant. Gain 
 

6) MIMO result is considered by array gain and it is applied 3.01 dB for A+C and B+D because EUT 

using cross-pol. 
 

MIMO result = Band Edge + 3.01 dB 
 

7) Antenna Gain of the above formula was applied from actual measurement data of the radiation 

pattern document. 

8) Sample calculation 

Maximum Antenna A, 1cc, Low, QPSK: 

Antenna A 
 

48.328 dBμV (measured) + 9.57 (distance) - 104.77 +39.49(AFCL) + 0.97 (Duty) 

= -6.41 dBm (Antenna A Edge) 
 

Total edge result 

Conversion and sum 
 

0.229 mW (Ant.A) + 0.246 mW (Ant.B) + 0.238 mW (Ant.C) + 0.242 mW (Ant.D) = 0.955 mW 
 

Conversion mW to dBm 
 

10LOG (0.955 mW) – 24.87 (Antenna gain) = -25.07 dBm 

MIMO Result = -25.07 dBm + 3.01 dB = -22.06 dBm  
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Test Results: 

Tabular Data of Band Edge 

Pos. 
Ant. 

Angle 

Distance

(m) 
cc Edge Mod. Ant

Measured 

Level (dBuV)

EIRP 

(dBm) 

Ant Gain 

(dB) 

Result 

(dBm) 

MAX 

Ant. A 
45 3.01 

1 

Low 

QPSK 

A 48.328 -6.41  

24.87 

-25.07 
B 48.651 -6.09  

C 48.496 -6.24  

D 48.584 -6.16  

16QAM

A 48.870 -5.87  

-24.91 
B 48.482 -6.26  

C 48.443 -6.30  

D 48.878 -5.86  

64QAM

A 47.997 -6.74  

-25.41 
B 48.067 -6.67  

C 48.434 -6.31  

D 48.215 -6.52  

High 

QPSK 

A 46.281 -8.46  

25.06 

-27.87 
B 45.990 -8.75  

C 45.392 -9.35  

D 45.934 -8.81  

16QAM

A 46.492 -8.25  

-27.84 
B 45.942 -8.80  

C 45.799 -8.94  

D 45.429 -9.31  

64QAM

A 56.155 1.42  

-22.63 
B 45.984 -8.76  

C 45.124 -9.62  

D 45.542 -9.20  

8 Low 

QPSK 

A 49.133 -5.60  

24.87 

-24.89 
B 48.457 -6.28  

C 48.942 -5.80  

D 48.200 -6.54  

16QAM

A 48.465 -6.27  

-25.42 
B 47.786 -6.95  

C 48.042 -6.70  

D 48.337 -6.40  
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Pos. 
Ant. 

Angle 

Distance

(m) 
cc Edge Mod. Ant

Measured 

Level (dBuV)

EIRP 

(dBm) 

Ant Gain 

(dB) 

Result 

(dBm) 

MAX 

Ant. A 
45 

3.01 

8 

Low 64QAM

A 49.193 -5.54  

24.87 -25.40 
B 48.082 -6.66  

C 47.842 -6.90  

D 47.422 -7.32  

High 

QPSK 

A 48.965 -5.77  

25.06 

-25.30 
B 48.337 -6.40  

C 48.118 -6.62  

D 48.453 -6.28  

16QAM

A 48.939 -5.80  

-25.41 
B 48.317 -6.42  

C 48.071 -6.67  

D 48.068 -6.67  

64QAM

A 48.718 -6.02  

-25.59 
B 47.835 -6.90  

C 47.927 -6.81  

D 48.212 -6.53  

MAX 

Ant. B 
135 1 

Low 

QPSK 

A 47.525 -7.21  

24.87 

-26.09 
B 47.338 -7.40  

C 47.524 -7.22  

D 47.609 -7.13  

16QAM

A 47.290 -7.45  

-26.14 
B 47.850 -6.89  

C 47.167 -7.57  

D 47.459 -7.28  

64QAM

A 48.269 -6.47  

-25.60 
B 47.679 -7.06  

C 47.932 -6.81  

D 48.033 -6.71  

High QPSK 

A 45.990 -8.75  

25.06 -27.87 
B 46.281 -8.46  

C 45.392 -9.35  

D 45.934 -8.81  
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Pos. 
Ant. 

Angle 

Distance

(m) 
cc Edge Mod. Ant

Measured 

Level (dBuV)

EIRP 

(dBm) 

Ant Gain 

(dB) 

Result 

(dBm) 

MAX 

Ant. B 
135 3.01 

1 High 

16QAM

A 43.942 -10.80  

25.06 

-29.75 
B 44.263 -10.48  

C 43.938 -10.80  

D 43.945 -10.79  

64QAM

A 45.504 -9.24  

-19.35 
B 60.072 5.33  

C 43.395 -11.34  

D 45.311 -9.43  

8 

Low 

QPKS 

A 47.644 -7.09  

24.87 

-25.35 
B 49.039 -5.70  

C 48.076 -6.66  

D 48.074 -6.66  

16QAM

A 48.356 -6.38  

-25.19 
B 48.881 -5.86  

C 48.109 -6.63  

D 48.212 -6.53  

64QAM

A 47.422 -7.32  

-25.43 
B 49.298 -5.44  

C 48.061 -6.68  

D 47.584 -7.15  

High 

QPKS 

A 48.508 -6.23  

25.06 

-25.24 
B 48.320 -6.42  

C 48.655 -6.08  

D 48.644 -6.09  

16QAM

A 47.572 -7.17  

-25.30 
B 49.736 -5.00  

C 47.956 -6.78  

D 48.315 -6.42  

64QAM

A 48.131 -6.61  

-25.31 
B 49.135 -5.60  

C 48.133 -6.60  

D 48.400 -6.34  
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MIMO Data of Band Edge 

Antenna cc Edge Modulation Result (dBm) 

A+C 

1 

Low 

QPSK -22.06 

16QAM -21.90 

64QAM -22.40 

High 

QPSK -24.86 

16QAM -24.83 

64QAM -19.62 

8 

Low 

QPSK -21.88 

16QAM -22.41 

64QAM -22.39 

High 

QPSK -22.29 

16QAM -22.40 

64QAM -22.58 

B+D 

1 

Low 

QPSK -23.08 

16QAM -23.13 

64QAM -22.59 

High 

QPSK -24.86 

16QAM -26.74 

64QAM -16.34 

8 

Low 

QPSK -22.34 

16QAM -22.18 

64QAM -22.42 

High 

QPSK -22.23 

16QAM -22.29 

64QAM -22.30 
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Plot data of Band Edge 

 

MAX Ant. A Position / 1cc / Low / QPSK / Ant. A 

 

MAX Ant. A Position / 1cc / Low / QPSK / Ant. B 
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MAX Ant. A Position / 1cc / Low / QPSK / Ant. C 

 

MAX Ant. A Position / 1cc / Low / QPSK / Ant. D 
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MAX Ant. A Position / 1cc / Low / 16QAM / Ant. A 

 

MAX Ant. A Position / 1cc / Low / 16QAM / Ant. B 
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MAX Ant. A Position / 1cc / Low / 16QAM / Ant. C 

 

MAX Ant. A Position / 1cc / Low / 16QAM / Ant. D 
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MAX Ant. A Position / 1cc / Low / 64QAM / Ant. A 

 

MAX Ant. A Position / 1cc / Low / 64QAM / Ant. B 
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MAX Ant. A Position / 1cc / Low / 64QAM / Ant. C 

 

MAX Ant. A Position / 1cc / Low / 64QAM / Ant. D 

 

  




