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Antenna B / 4cc / 16QAM / Low 

 
 

Antenna B / 4cc / 64QAM / Low 
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Antenna B / 4cc / QPSK / Middle 

 
 

Antenna B / 4cc / 16QAM / Middle 
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Antenna B / 4cc / 64QAM / Middle 

 
 

Antenna B / 4cc / QPSK / High 
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Antenna B / 4cc / 16QAM / High 

 
 

Antenna B / 4cc / 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 free running 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. 
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f) See Annex I for example emission mask plots. 
 

Note: 
1) Basic test conditions are same as EIRP test on page 24. 
2) In the band edge test of antenna A, path A, B 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) Band edge value is calculated as follows. 

 
Low Band Edge = Measured Value + 20log(D) – 104.77 + AFCL + Duty – Ant. Gain 

High Band Edge = Measured Value (EIRP (dBm) + 107) + 20log(D) – 104.77 + AFCL + Duty – Ant. Gain 
 

5) Antenna Gain of the above formula was applied from actual measurement data of the radiation pattern document. 
6) Sample calculation 

Maximum Antenna A, 1cc, Low, QPSK: 
Antenna A 
 

27.844 dBμV (measured) + 11.48 (distance) - 104.77 + 48.19 (AFCL) + 2.214 (Duty) 
= -15.041 dBm (Antenna A Edge) 

 
Total edge result 
 
Conversion and sum 

0.0313256 mW (Ant.A) + 0.0308461 mW (Ant.B) = 0.0621717 mW 
 

Conversion mW to dBm 
 

10LOG (0.0621717 mW) – 24.80 (Antenna gain) = -36.86 dBm 
Sum each antenna power 

 
(-36.86 dBm) (Ant.A) + (-36.44 dBm) (Ant.B) = -33.63 dBm 
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Test Results: 
Tabular Data of Band Edge 

Pos. 
Ant. Distance 

cc Edge Mod. Ant 
Measured 

Level 
(dBuV)

EIRP 
(dBm) 

Ant Gain 
(dBi) 

Result
Angle (m) (dBm) 

MAX Ant. 
A 135° 3.75 

1 

Low 

QPSK A 27.844 -15.041 

24.8 

-39.841
B 27.777 -15.108 -39.908

16QAM A 27.329 -15.556 -40.356
B 27.061 -15.824 -40.624

64QAM A 33.484 -9.401 -34.201
B 26.892 -15.993 -40.793

High 

QPSK A 41.120 -7.676 

24.9 

-32.576
B 35.330 -13.886 -38.786

16QAM A 40.440 -8.356 -33.256
B 35.070 -14.146 -39.046

64QAM A 41.400 -7.396 -32.296
B 35.350 -13.866 -38.766

4 

Low 

QPSK A 31.266 -11.619 

24.8 

-36.419
B 26.721 -16.164 -40.964

16QAM A 31.607 -11.278 -36.078
B 26.958 -15.927 -40.727

64QAM A 29.548 -13.337 -38.137
B 26.614 -16.271 -41.071

High 

QPSK A 40.060 -8.736 

24.9 

-33.636
B 35.320 -14.616 -39.516

16QAM A 41.230 -7.566 -32.466
B 35.110 -14.106 -39.006

64QAM A 42.500 -6.296 -31.196
B 35.110 -14.106 -39.006
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Pos. 
Ant. Distance 

cc Edge Mod. Ant 
Measured 

Level 
(dBuV)

EIRP 
(dBm) 

Ant Gain 
(dBi) 

Result
Angle (m) (dBm) 

MAX Ant. 
B 45° 3.75 

1 

Low 

QPSK A 26.656 -16.229 

24.8 

-41.029
B 29.398 -13.487 -38.287

16QAM A 27.169 -15.716 -40.516
B 27.478 -15.407 -40.207

64QAM A 26.807 -16.078 -40.878
B 32.441 -10.444 -35.244

High 

QPSK A 35.150 -14.066 

24.9 

-38.966
B 42.990 -5.806 -30.706

16QAM A 35.270 -13.946 -38.846
B 42.260 -6.536 -31.436

64QAM A 35.130 -14.086 -38.986
B 39.860 -8.936 -33.836

4 

Low 

QPKS A 26.275 -16.610 

24.8 

-41.410
B 32.618 -10.267 -35.067

16QAM A 26.752 -16.133 -40.933
B 30.762 -12.123 -36.923

64QAM A 26.968 -15.917 -40.717
B 31.607 -11.278 -36.078

High 

QPKS A 35.100 -14.116 

24.9 

-39.016
B 41.720 -7.076 -31.976

16QAM A 35.350 -13.866 -38.766
B 41.520 -7.276 -32.176

64QAM A 35.150 -14.066 -38.966
B 40.590 -8.206 -33.106
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MIMO Data of Band Edge 

Antenna cc Edge Modulation Result (dBm) 

A+B 

1 

Low 

QPSK -33.63 

16QAM -34.40 

64QAM -30.74 

High 

QPSK -27.79 

16QAM -28.40 

64QAM -28.99 

4 

Low 

QPSK -31.60 

16QAM -32.11 

64QAM -32.49 

High 

QPSK -28.85 

16QAM -28.44 

64QAM -28.24 
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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 / 16QAM / Ant. A 

 
 

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

 
 

MAX Ant. A Position / 1cc / High / QPSK / Ant. B 

 
  



  

 

F-TP22-03 (Rev. 01) Page 77 of 164

Report No. HCT-RF-1908-FC024

 

MAX Ant. A Position / 1cc / High / 16QAM / Ant. A 

 
 

MAX Ant. A Position / 1cc / High / 16QAM / Ant. B 
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MAX Ant. A Position / 1cc / High / 64QAM / Ant. A 

 
 

MAX Ant. A Position / 1cc / High / 64QAM / Ant. B 
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MAX Ant. A Position / 4cc / Low / QPSK / Ant. A 

 
 

MAX Ant. A Position / 4cc / Low / QPSK / Ant. B 
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MAX Ant. A Position / 4cc / Low / 16QAM / Ant. A 

 
 

MAX Ant. A Position / 4cc / Low / 16QAM / Ant. B 
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MAX Ant. A Position / 4cc / Low / 64QAM / Ant. A 

 
 

MAX Ant. A Position / 4cc / Low / 64QAM / Ant. B 

 
  




