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4.8 Radiates Spurious Emission

Ambient condition

Temperature Relative humidity Pressure

23°C ~25°C 45%~50% 101.5kPa

Method of Measurement

1. The testing follows ANSI C63.26 (2015) Section 5.5.2.3.

2. Above 30MHz: The EUT is placed on a turntable 0.8 meters above the ground in the chamber, 3
meter away from the antenna. The maximal emission value is acquired by adjusting the antenna
height, polarisation and turntable azimuth. Normally, the height range of antenna is 1 m to 4 m, the
azimuth range of turntable is 0° to 360°, and the receive antenna has two polarizations Vertical (V)
and Horizontal (H). Above 1GHz: (Note: the FCC’s permission to use 1.5m as an alternative per
TCBC Conf call of Dec. 2, 2014.) The EUT is placed on a turntable 1.5 meters above the ground in
the chamber, 3 meter away from the antenna. The maximal emission value is acquired by adjusting
the antenna height, polarisation and turntable azimuth. Normally, the height range of antenna is 1 m
to 4 m, the azimuth range of turntable is 0° to 360°, and the receive antenna has two polarizations
Vertical (V) and Horizontal (H).

3. Alog-periodic antenna or double-ridged waveguide horn antenna shall be substituted in place of
the EUT. The log-periodic antenna will be driven by a signal generator and the level will be adjusted
till the same power value on the spectrum analyzer or receiver. The level of the spurious emissions
can be calculated through the level of the signal generator, cable loss, the gain of the substitution
antenna and the reading of the spectrum analyzer or receiver.

4. The EUT is then put into continuously transmitting mode at its maximum power level during the
test.Set Test Receiver or Spectrum RBW=1MHz,VBW=3MHz, And the maximum value of the receiver
should be recorded as (Pr).

5. The EUT shall be replaced by a substitution antenna. In the chamber, an substitution antenna for
the frequency band of interest is placed at the reference point of the chamber. An RF Signal source
for the frequency band of interest is connected to the substitution antenna with a cable that has been
constructed to not interfere with the radiation pattern of the antenna. A power (PMea) is applied to the
input of the substitution antenna, and adjust the level of the signal generator output until the value of
the receiver reach the previously recorded (Pr). The power of signal source (PMea) is recorded. The
test should be performed by rotating the test item and adjusting the receiving antenna polarization.

6. A amplifier should be connected to the Signal Source output port. And the cable should be connect
between the Amplifier and the Substitution Antenna. The cable loss (Pcl) ,the Substitution Antenna
Gain (Ga) and the Amplifier Gain (PAg) should be recorded after test.

7. The measurement results are obtained as described below:

Power(EIRP)=PMea- PAg - Pcl + Ga

The measurement results are amend as described below:

Power(EIRP)=PMea- Pcl + Ga

8. This value is EIRP since the measurement is calibrated using an antenna of known gain (2.15 dBi)
and known input power. ERP can be calculated from EIRP by subtracting the gain of the dipole, ERP
= EIRP-2.15dBi..
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Test setup
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Note: Area side:2.4mX3.6m

Radiated measurements are performed by rotating the EUT in three different orthogonal test planes.
EUT lie-down stand-up position (X, Y axis), lie-down position (Z axis),. Receiver antenna polarization
(horizontal and vertical), the worst emission was found in position (Z axis, vertical polarization) and
the worst case was recorded.

Limits
LTE -4 Rule Part 27.53(h) specifies that “for operations in the 1695-1710 MHz, 1710-1755 MHz,
1755-1780 MHz, 1915-1920 MHz, 1995-2000 MHz, 2000-2020 MHz, 2110-2155 MHz, 2155-2180

MHz, and 2180-2200 bands, the power of any emission outside a licensee's frequency block shall be
attenuated below the transmitter power (P) in watts by at least 43 + 10 log10 (P) dB..”

LTE -12 Rule Part 27.53 (g) For operations in the 600 MHz band and the 698-746 MHz band, the
power of any emission outside a licensee's frequency band(s) of operation shall be attenuated below
the transmitter power (P) within the licensed band(s) of operation, measured in watts, by at least 43 +
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10 log (P) dB. Compliance with this provision is based on the use of measurement instrumentation

employing a resolution bandwidth of 100 kilohertz or greater. However, in the 100 kilohertz bands
immediately outside and adjacent to a licensee's frequency block, a resolution bandwidth of at least
30 kHz may be employed.

LTE -13 Rule Part 27.53(f)For operations in the 746-758 MHz, 775-788 MHz, and 805-806 MHz
bands, emissions in the band 1559-1610 MHz shall be limited to =70 dBW/MHz equivalent
isotropically radiated power (EIRP) for wideband signals, and —80 dBW EIRP for discrete emissions
of less than 700 Hz bandwidth. For the purpose of equipment authorization, a transmitter shall be
tested with an antenna that is representative of the type that will be used with the equipment in
normal operation.

LTE B4/12 Limit

Limit -13 dBm

LTE B13 Limit
Limit out of the band 1559-1610 MHz -13 dBm
Limit in the band 1559-1610 MHz -40 dBm

Measurement Uncertainty

The assessed measurement uncertainty to ensure 95% confidence level for the normal distribution is
with the coverage factor k = +1.96, U= £3.55 dB.
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Test Result

LTE Band 4 QPSK 1.4MHz CH-Low, RB 1

Cabl ERP
pamonc| PO | 50 | Loss| O] A | Lo | it | Mg e
(dB) (dBm)
2 3421.4 -56.35 | 2.6 10.15 Vertical -48.8 -13 35.8 45
3 5132.1 -5185| 24 11.35 Vertical -42.9 -13 29.9 0
4 6842.8 -4965| 45 |10.85 Vertical -43.3 -13 30.3 135
5 8553.5 -4715 | 5.1 11.35 Vertical -40.9 -13 27.9 225
6 10264.2 | -4555| 5.3 11.95 Vertical -38.9 -13 259 135
7 11974.9 -4585 | 5.5 13.55 Vertical -37.8 -13 24.8 45
8 13685.6 | -4285| 6.3 |13.75 Vertical -35.4 -13 22.4 90
9 15396.3 | -43.35| 6.7 |13.85 Vertical -36.2 -13 23.2 225
10 17107.0 -43.05 | 6.8 14.25 Vertical -35.6 -13 22.6 45
Note: 1.The other Spurious RF Radiated emissions level is no more than noise floor.
2. The worst emission was found in the antenna is vertical position.
LTE Band 4 QPSK 1.4MHz CH-Middle, RB 1
Cable . ERP . . .
Harmonic Frequency | SG Loss Galr\ Antfann.a Level Limit | Margin | Azimuth
(MHz) (dBm) (dB) (dBi) | Polarization (dBm) (dBm) | (dB) (deg)
2 34650 |-54.85| 26 |10.75| \Vertcal | 467 | -13 | 337 135
3 5197.5 4965 | 24 11.05 Vertical -41.0 -13 28.0 45
4 6930.0 |-4945| 45 |11.15| Vertcal | -42.8 | -13 | 2938 90
5 8662.5 -48.55 | 5.1 11.35 Vertical -42.3 -13 29.3 225
6 103950 |-4435| 53 |11.95| \Vertical | -37.7 | -13 | 247 45
7 121275 |-4595| 55 |1355| \Vertica | -37.9 | -13 | 249 90
8 13860.0 | -41.75| 6.3 |13.75 Vertical -34.3 -13 21.3 135
9 155925 |-4565| 6.7 | 13.85 Vertical -38.5 -13 255 135
10 173250 |-41.95| 68 |14.25| \Vertica | -345 | -13 | 215 90
Note: 1.The other Spurious RF Radiated emissions level is no more than noise floor.
2. The worst emission was found in the antenna is vertical position.
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LTE Band 4 QPSK 1.4MHz CH-High, RB 1

Cable . ERP e : :
Hatimaile Frequency | SG Loas Galrl Antfann-a Loval Limit | Margin | Azimuth
(MHz) (dBm) (dB) (dBi) | Polarization (dBm) (dBm) | (dB) (deg)
2 3508.6 -53.15| 2.6 |10.15 Vertical -45.6 -13 32.6 45
3 5262.9 -56.65 | 24 11.05 Vertical -48.0 -13 35.0 45
4 7017.2 -49.75 | 4.5 11.15 Vertical -43.1 -13 30.1 135
5 87715 -47.05 | 5.1 11.35 Vertical -40.8 -13 27.8 45
6 10525.8 | -45.05| 5.3 11.95 Vertical -38.4 -13 254 90
7 12280.1 -4525 | 55 |13.55 Vertical -37.2 -13 242 135
8 14034 .4 -42.15| 6.3 13.75 Vertical -34.7 -13 21.7 45
9 15788.7 -4455 | 6.7 13.85 Vertical -37.4 -13 24 4 90
10 17543.0 -4245 | 6.8 14.25 Vertical -35.0 -13 22.0 225
Note: 1.The other Spurious RF Radiated emissions level is no more than noise floor.
2. The worst emission was found in the antenna is vertical position.
LTE Band 4 QPSK 3MHz CH-Low, RB 1
Harmonic Frequency | SG (:t:se Gairl Antfann-a Iil\?/:I Limit | Margin | Azimuth
(MHz) (dBm) (dB) (dBi) | Polarization (dBm) (dBm) | (dB) (deg)
2 3423.0 -59.35| 26 |10.15 Vertical -51.8 -13 38.8 180
3 5134.5 4745 | 24 11.35 Vertical -38.5 -13 255 225
4 6846.0 -50.65 | 4.5 |10.85 Vertical -44.3 -13 31.3 135
5 8557.5 -4845 | 5.1 11.35 Vertical -42.2 -13 29.2 225
6 10269.0 |-4535| 5.3 11.95 Vertical -38.7 -13 25.7 90
7 11980.5 | -46.15| 55 | 13.55 Vertical -38.1 -13 251 90
8 13692.0 |-4265| 6.3 |13.75 Vertical -35.2 -13 22.2 45
9 15403.5 | -4535| 6.7 |13.85 Vertical -38.2 -13 25.2 180
10 17115.0 -43.05 | 6.8 |14.25 Vertical -35.6 -13 22.6 45
Note: 1.The other Spurious RF Radiated emissions level is no more than noise floor.
2. The worst emission was found in the antenna is vertical position.
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LTE Band 4 QPSK 3MHz CH-Middle, RB 1

Cable . ERP e : :
Hatimaile Frequency | SG Loas Galrl Antfann-a Loval Limit | Margin | Azimuth
(MHz) (dBm) (dB) (dBi) | Polarization (dBm) (dBm) | (dB) (deg)
2 3465.0 -5425 | 26 10.75 Vertical -46.1 -13 33.1 0
3 5197.5 4895 | 24 11.05 Vertical -40.3 -13 27.3 135
4 6930.0 -48.75 | 4.5 11.15 Vertical -42.1 -13 29.1 225
5 8662.5 -46.55 | 5.1 11.35 Vertical -40.3 -13 27.3 315
6 10395.0 |-4525| 53 11.95 Vertical -38.6 -13 25.6 270
7 12127.5 -4475 | 55 |13.55 Vertical -36.7 -13 23.7 225
8 13860.0 |-4195| 6.3 |13.75 Vertical -34.5 -13 21.5 135
9 155925 |-4495| 6.7 |13.85 Vertical -37.8 -13 24.8 225
10 17325.0 -41.65| 6.8 14.25 Vertical -34.2 -13 21.2 0
Note: 1.The other Spurious RF Radiated emissions level is no more than noise floor.
2. The worst emission was found in the antenna is vertical position.
LTE Band 4 QPSK 3MHz CH-High, RB 1
Harmonic Frequency | SG (:t:se Gairl Antfann-a Iil\?/:I Limit | Margin | Azimuth
(MHz) (dBm) (dB) (dBi) | Polarization (dBm) (dBm) | (dB) (deg)
2 3507.0 -5485 | 26 10.15 Vertical -47.3 -13 34.3 135
3 5260.5 4715 | 24 11.05 Vertical -38.5 -13 255 225
4 7014.0 -50.25 | 4.5 11.15 Vertical -43.6 -13 30.6 315
5 8767.5 -4595 | 5.1 11.35 Vertical -39.7 -13 26.7 270
6 10521.0 -4435 | 5.3 11.95 Vertical -37.7 -13 247 225
7 12274 .5 -46.55 | 55 |13.55 Vertical -38.5 -13 25.5 135
8 14028.0 -42.35 | 6.3 13.75 Vertical -34.9 -13 21.9 225
9 15781.5 -4475 | 6.7 13.85 Vertical -37.6 -13 246 90
10 17535.0 -42.15 | 6.8 | 14.25 Vertical -34.7 -13 21.7 90
Note: 1.The other Spurious RF Radiated emissions level is no more than noise floor.
2. The worst emission was found in the antenna is vertical position.
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LTE Band 4 QPSK 5MHz CH-Low, RB 1

Cable . ERP e : :
Hatimaile Frequency | SG Loas Galrl Antfann.a Loval Limit | Margin | Azimuth
(MHz) (dBm) (dB) (dBi) | Polarization (dBm) (dBm) | (dB) (deg)
2 3425.0 -57.85 | 26 |10.15 Vertical -50.3 -13 37.3 45
3 5137.5 5775 | 24 11.35 Vertical -48.8 -13 35.8 180
4 6850.0 -4795 | 45 |10.85 Vertical -41.6 -13 28.6 225
5 8562.5 -47.05 | 5.1 11.35 Vertical -40.8 -13 27.8 135
6 10275.0 | -4515| 5.3 11.95 Vertical -38.5 -13 255 225
7 119875 |-4565| 55 | 13.55 Vertical -37.6 -13 24.6 90
8 13700.0 -44.75 | 6.3 13.75 Vertical -37.3 -13 243 90
9 15412.5 -4525 | 6.7 13.85 Vertical -38.1 -13 251 45
10 17125.0 -42.75 | 6.8 14.25 Vertical -35.3 -13 22.3 180
Note: 1.The other Spurious RF Radiated emissions level is no more than noise floor.
2. The worst emission was found in the antenna is vertical position.
LTE Band 4 QPSK 5MHz CH-Middle, RB 1
Harmonic Frequency | SG ?_ZZI: Gairl Antfenn.a Ii'?/:l Limit | Margin | Azimuth
(MHz) (dBm) (dB) (dBi) | Polarization (dBm) (dBm) | (dB) (deg)
2 3465.0 -55.05| 2.6 |10.75 Vertical -46.9 -13 33.9 45
3 5197.5 5745 | 24 11.05 Vertical -48.8 -13 35.8 0
4 6930.0 4945 | 45 11.15 Vertical -42.8 -13 29.8 135
5 8662.5 -4865 | 5.1 11.35 Vertical -42.4 -13 294 225
6 10395.0 | -44.75| 53 11.95 Vertical -38.1 -13 25.1 315
7 12127.5 -47.25 | 55 |13.55 Vertical -39.2 -13 26.2 270
8 13860.0 |-41.65| 6.3 | 13.75 Vertical -34.2 -13 21.2 225
9 155925 |-4435| 6.7 | 13.85 Vertical -37.2 -13 242 135
10 17325.0 |-4135| 6.8 |14.25 Vertical -33.9 -13 20.9 225
Note: 1.The other Spurious RF Radiated emissions level is no more than noise floor.
2. The worst emission was found in the antenna is vertical position.
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LTE Band 4 QPSK 5MHz CH-High, RB 1

Cable . ERP e : :
Hatimaile Frequency | SG Loas Galrl Antfann-a Loval Limit | Margin | Azimuth
(MHz) (dBm) (dB) (dBi) | Polarization (dBm) (dBm) | (dB) (deg)
2 3505.0 -53.65 | 2.6 |10.15 Vertical -46.1 -13 33.1 0
3 5257.5 -56.95 | 24 11.05 Vertical -48.3 -13 35.3 135
4 7010.0 -49.75 | 4.5 11.15 Vertical -43.1 -13 30.1 225
5 8762.5 -46.85 | 5.1 11.35 Vertical -40.6 -13 27.6 315
6 10515.0 -4475| 5.3 11.95 Vertical -38.1 -13 251 270
7 122675 | -46.55| 55 |13.55 Vertical -38.5 -13 255 225
8 14020.0 |-41.35| 6.3 |13.75 Vertical -33.9 -13 20.9 135
9 15772.5 -44.15 | 6.7 13.85 Vertical -37.0 -13 24.0 225
10 17525.0 |-43.85| 6.8 |14.25 Vertical -36.4 -13 23.4 90
Note: 1.The other Spurious RF Radiated emissions level is no more than noise floor.
2. The worst emission was found in the antenna is vertical position.
LTE Band 4 QPSK 10MHz CH-Low, RB 1
Harmonic Frequency | SG (I:_ZZI: Gai.n Antfann-a LE(S; Limit | Margin | Azimuth
(MHz) (dBm) (dB) (dBi) | Polarization (dBm) (dBm) | (dB) (deg)
2 3430.0 -56.15| 26 |10.15 Vertical -48.6 -13 35.6 90
3 5145.0 -5165| 24 11.35 Vertical -42.7 -13 29.7 45
4 6860.0 -4925| 45 |10.85 Vertical -42.9 -13 29.9 180
5 8575.0 -46.95 | 51 11.35 Vertical -40.7 -13 27.7 225
6 10290.0 | -4455| 5.3 11.95 Vertical -37.9 -13 249 135
7 12005.0 -4445| 55 |13.55 Vertical -36.4 -13 23.4 225
8 13720.0 -43.15| 6.3 13.75 Vertical -35.7 -13 22.7 90
9 15435.0 |-4465| 6.7 |13.85 Vertical -37.5 -13 245 90
10 17150.0 -4265 | 6.8 | 14.25 Vertical -35.2 -13 22.2 45
Note: 1.The other Spurious RF Radiated emissions level is no more than noise floor.
2. The worst emission was found in the antenna is vertical position.
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