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Figure 8.1-77: Output power at high channel, QPSK, 5 MHz, WCDMA, Port A

Figure 8.1-78: Output power at low channel, 16QAM, 5 MHz, WCDMA,

Port A
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Figure 8.1-79: Output power at low channel, 64QAM, 5 MHz, WCDMA,

[

Figure 8.1-80: Output power at low channel, QPSK, 5 MHz, WCDMA, Port B
Port A
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Figure 8.1-81: Output power at mid channel, QPSK, 5 MHz, WCDMA, Port B

= Keysight Spectrum Anslyzer - Channel Power

nsG

Tglsrars

Figure 8.1-82: Output power at high channel, QPSK, 5 MHz, WCDMA, Port B
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Figure 8.1-83: Output power at

low channel, 16QAM, 5 MHz, WCDMA,
Port B
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Figure 8.1-84: Output power at low channel, 64QAM, 5 MHz, WCDMA,
Port B
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Figure 8.1-85: Output power 2 carriers, QPSK, carrier 1: 5 MHz,
carrier 2: 5 MHz, WCDMA, Port A
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Figure 8.1-86: Output power 2 carriers, QPSK, carrier 1: 5 MHz,
carrier 2: 5 MHz, WCDMA, Port B
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Figure 8.1-87: Output power Mix mode, 2 carriers; carrier 1: WCDMA 5 MHz,
carrier 2: LTE 5 MHz, Port A
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Figure 8.1-88: Output power Mix mode, 2 carriers; carrier 1: WCDMA 5 MHz,
carrier 2: LTE 5 MHz, Port B
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Figure 8.1-89: Output power Mix mode, 2 carriers; carrier 1
carrier 2: LTE 20 MHz, Port A
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Figure 8.1-90: Output power Mix mode, 2 carriers; carrier 1
carrier 2: LTE 20 MHz, Port B
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Figure 8.1-91: Output power Mix mode, 8 carriers;

carriers 1-4: WCDMA 5 MHz,
carriers 5—8: LTE 5 MHz, Port A
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Figure 8.1-92: Output power Mix mode, 8 carriers;

carriers 1-4: WCDMA 5 MHz,
carriers 5-8: LTE 5 MHz, Port B
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Table 8.1-12: Complementary Cumulative Distribution Function (CCDF) of the PAPR reduction measurement results for LTE

Remarks Frequency, MHz 0.1% CCDF, dB PAPR reduction limit, dB Margin, dB
QPSK, 5 MHz, Ant A 21125 7.09 13.00 5.91
QPSK, 5 MHz, Ant A 2145.0 7.10 13.00 5.90
QPSK, 5 MHz, Ant A 2177.5 7.09 13.00 5.91
QPSK, 5 MHz, Ant B 21125 7.09 13.00 5.91
QPSK, 5 MHz, Ant B 2145.0 7.12 13.00 5.88
QPSK, 5 MHz, Ant B 2177.5 7.12 13.00 5.88

QPSK, 10 MHz, Ant A 2115.0 7.11 13.00 5.89
QPSK, 10 MHz, Ant A 2145.0 7.11 13.00 5.89
QPSK, 10 MHz, Ant A 2175.0 7.12 13.00 5.88
QPSK, 10 MHz, Ant B 2115.0 7.12 13.00 5.88
QPSK, 10 MHz, AntB 2145.0 7.12 13.00 5.88
QPSK, 10 MHz, Ant B 2175.0 7.14 13.00 5.86
QPSK, 15 MHz, Ant A 2117.5 7.13 13.00 5.87
QPSK, 15 MHz, Ant A 2145.0 7.11 13.00 5.89
QPSK, 15 MHz, Ant A 2172.5 7.16 13.00 5.84
QPSK, 15 MHz, Ant B 2117.5 7.15 13.00 5.85
QPSK, 15 MHz, Ant B 2145.0 7.13 13.00 5.87
QPSK, 15 MHz, Ant B 2172.5 7.20 13.00 5.80
QPSK, 20 MHz, Ant A 2120.0 7.15 13.00 5.85
QPSK, 20 MHz, Ant A 2145.0 7.10 13.00 5.90
QPSK, 20 MHz, Ant A 2170.0 7.20 13.00 5.80
QPSK, 20 MHz, Ant B 2120.0 7.15 13.00 5.85
QPSK, 20 MHz, Ant B 2145.0 7.12 13.00 5.88
QPSK, 20 MHz, Ant B 2170.0 7.22 13.00 5.78

Table 8.1-13: Complementary Cumulative Distribution Function (CCDF) of the PAPR reduction measurement results for WCDMA

Remarks Frequency, MHz 0.1% CCDF, dB PAPR reduction limit, dB Margin, dB
QPSK, 5 MHz, Ant A 2112.5 7.20 13.00 5.80
QPSK, 5 MHz, Ant A 21325 7.21 13.00 5.79
QPSK, 5 MHz, Ant A 2152.5 7.22 13.00 5.78
QPSK, 5 MHz, Ant B 2112.5 7.21 13.00 5.79
QPSK, 5 MHz, Ant B 21325 7.20 13.00 5.80
QPSK, 5 MHz, Ant B 2152.5 7.22 13.00 5.78
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Figure 8.1-93: CCDF, QPSK, 5 MHz, LTE, Port A, Low channel Figure 8.1-94: CCDF, QPSK, 5 MHz, LTE, Port A, Mid channel
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Figure 8.1-95: CCDF, QPSK, 5 MHz, LTE, Port A, High channel Figure 8.1-96: CCDF, QPSK, 5 MHz, LTE, Port B, Low channel
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Figure 8.1-97: CCDF, QPSK, 5 MHz, LTE, Port B, Mid channel

Figure 8.1-98: CCDF, QPSK, 5 MHz, LTE, Port B, High channel
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Figure 8.1-99: CCDF, QPSK, 10 MHz, LTE, Port A, Low channel

Figure 8.1-100: CCDF, QPSK, 10 MHz, LTE, Port A, Mid channel
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Figure 8.1-101: CCDF, QPSK, 10 MHz, LTE, Port A, High channel

Figure 8.1-102: CCDF, QPSK, 10 MHz, LTE, Port B, Low channel
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Test name FCC 27.50(b) and RSS-139, 4.1 Maximum output power at RF antenna connector N k
Specification FCC Part 27 and RSS-139, Issue 3 eMmKoO
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Figure 8.1-103: CCDF, QPSK, 10 MHz, LTE, Port B, Mid channel Figure 8.1-104: CCDF, QPSK, 10 MHz, LTE, Port B, High channel
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Figure 8.1-105: CCDF, QPSK, 15 MHz, Port A, Low channel

Figure 8.1-106: CCDF, QPSK, 15 MHz, LTE, Port A, Mid channel
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Section 8

Testing data

Test name FCC 27.50(b) and RSS-139, 4.1 Maximum output power at RF antenna connector N k
Specification FCC Part 27 and RSS-139, Issue 3 em O
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Figure 8.1-107: CCDF, QPSK, 15 MHz, LTE, Port A, High channel Figure 8.1-108: CCDF, QPSK, 15 MHz, LTE, Port B, Low channel
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Figure 8.1-109: CCDF, QPSK, 15 MHz, LTE, Port B, Mid channel

Figure 8.1-110: CCDF, QPSK, 15 MHz, LTE, Port B, High channel
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Section 8 Testing data

Test name FCC 27.50(b) and RSS-139, 4.1 Maximum output power at RF antenna connector N k
Specification FCC Part 27 and RSS-139, Issue 3 em O
= - Power Stat CCOF == = - Power Stat CCOF ==
W 3 s02_oc SensEINT] ALIGN AITO 112115 MM Jul 12, 2017 W 3 s02_oc SensEINT] ALIGN AITO 11:22:47 A4 0l 12, 2017
info BW 20.000 MHz Center Freq: 2120000000 GHz Radio Std: None ICenter Freq 2.145000000 GHz ] Center Freq: 2145000000 GHz Radio Std: None
« Trig: Free Run Counts:3.93 MH0.0 Mpt Trig: Free Run Counts:2.95 M10.0 Mpt
#FGain:Low #Aten: B dB #FGain:Low #Aten: B dB
Average Power 100 %, S2ussian Average Power 100 %, S2ussian
46.28 dBm ™~ 46.24 dBm ™~
37.48 % at 0dB 10% 37.37 % at 0dB 10%
1 %) ; 1 %) \

10.0%  3.66dB 01 % L 10.0%  3.65dB 01 % \ h

1.0% 6.44 dB | \\ 1.0% 6.46 dB \\

01%  7.15dB \ \ 01%  7.10dB \

0019 A 0019 A

0.01% 7.32dB : 0.01% 7.18 dB :

0.001% 7.46dB | 0.001% 7.22dB i

0.0001% 7.55dB 0.001 %, \ 0.0001% 7.22dB 0.001 %, \

Peak 7.55dB Peak 7.22dB

53.83 dBm 53.46 dBm
00001 %5 3g a5, 0.0001 %5 3g a5,
Info BW 20.000 MHz Info BW 20.000 MHz

(= Iysmms nsG JUFile <L CCDF MID 20MHz A Q_0015.png> saved Kysmars

Figure 8.1-111: CCDF, QPSK, 20 MHz, LTE, Port A, Low channel

= Keysight Spectrum Anslyzer - Power Stat CCDF

Figure 8.1-112: CCDF, QPSK, 20 MHz, LTE, Port A, Mid channel
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Figure 8.1-113: CCDF, QPSK, 20 MHz, LTE, Port A, High channel

Figure 8.1-114: CCDF, QPSK, 20 MHz, LTE, Port B, Low channel
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Section 8 Testing data

Test name FCC 27.50(b) and RSS-139, 4.1 Maximum output power at RF antenna connector N k
Specification FCC Part 27 and RSS-139, Issue 3 em O
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Figure 8.1-115: CCDF, QPSK, 20 MHz, LTE, Port B, Mid channel Figure 8.1-116: CCDF, QPSK, 20 MHz, LTE, Port B, High channel
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Figure 8.1-117: CCDF, QPSK, 5 MHz, WCDMA, Port A, Low channel

Figure 8.1-118: CCDF, QPSK, 5 MHz, WCDMA, Port A, Mid channel
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Section 8 Testing data

Test name FCC 27.50(b) and RSS-139, 4.1 Maximum output power at RF antenna connector N k
Specification FCC Part 27 and RSS-139, Issue 3 eMmKoO
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Figure 8.1-119: CCDF, QPSK, 5 MHz, WCDMA, Port A, High channel

Figure 8.1-120: CCDF, QPSK, 5 MHz, WCDMA, Port B, Low channel
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Figure 8.1-121: CCDF, QPSK, 5 MHz, WCDMA, Port B, Mid channel
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Figure 8.1-122: CCDF, QPSK, 5 MHz, WCDMA, Port B, High channel
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Section 8 Testing data

Test name Clause 27.53 and RSS-139, 4.2 Spurious emissions at RF antenna connector k
Specification FCC Part 27, RSS-139, Issue 3 Nem O

8.2  FCC 27.53 and RSS-139, 4.2 Spurious emissions at RF antenna connector

8.2.1 Definitions and limits

FCC:

(h) AWS emission limits

(1) General protection levels. Except as otherwise specified below, 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 log1o (P) dB.

(3) Measurement procedure.
(i) Compliance with this provision is based on the use of measurement instrumentation employing a resolution bandwidth of 1 megahertz or
greater. However, in the 1 megahertz bands immediately outside and adjacent to the licensee's frequency block, a resolution bandwidth of at
least one percent of the emission bandwidth of the fundamental emission of the transmitter may be employed. The emission bandwidth is
defined as the width of the signal between two points, one below the carrier center frequency and one above the carrier center frequency,
outside of which all emissions are attenuated at least 26 dB below the transmitter power.
(ii) When measuring the emission limits, the nominal carrier frequency shall be adjusted as close to the licensee's frequency block edges, both
upper and lower, as the design permits.
(iii) The measurements of emission power can be expressed in peak or average values, provided they are expressed in the same parameters as
the transmitter power.

RSS-139, Section 6.6:

i. In the first 1.0 MHz bands immediately outside and adjacent to the equipment’s smallest operating frequency block, which can contain the equipment’s
occupied bandwidth, the emission power per any 1% of the emission bandwidth shall be attenuated below the transmitter output power P (in dBW) by at
least 43 + 10 logio p (watts) dB.

ii. After the first 1.0 MHz outside the equipment’s smallest operating frequency block, which can contain the equipment’s occupied bandwidth, the
emission power in any 1 MHz bandwidth shall be attenuated below the transmitter output power P (in dBW) by at least 43 + 10 | og10 p (watts) dB.

8.2.2 Test summary

Test date July 12,2017 Temperature 22°C
Test engineer Andrey Adelberg Air pressure 1009 mbar
Verdict Pass Relative humidity 33%

8.2.3 Observations, settings and special notes

The spectrum was searched from 30 MHz to the 10t harmonic.

All measurements were performed using an average detector.

Limit line was adjusted for MIMO 2x2 operation by 3 dB (for 2 ports: 10 x Log10(2)): -13 dBm —3 dB =-16 dBm
RBW 1 MHz, VBW was wider than RBW.
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FCC Part 27, RSS-139, Issue 3

Clause 27.53 and RSS-139, 4.2 Spurious emissions at RF antenna connector
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8.2.4 Test data
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Figure 8.2-1: Conducted spurious emissions within 30-3200 MHz,
Port A, LTE, 5 MHz low channel, QPSK

Figure 8.2-2: Conducted spurious emissions within 3200-22000 MHz,
Port A, LTE, 5 MHz low channel, QPSK

" Feyight Spectrum Analycer - Swept SA T= o s ' eysight Spectrum Anslyzer - Swept SA T= e s
|G 500 DC SE ALIGN AUTQ 02:22:05 PMJul 12, 2017 '] |G C [ SE ALIGN AUTQ 02:20:31 PMul 12, 2017
[Marker 1 2.144390000000 GHz ] Avg Type: RMS TRACE[T 23456 Marker 1 20.778000000000 GHz | Avg Type: RMS TRACE 33856
PO Fost o Trig: Free Run AvglHold:>1/1 | FiG Fast 0 Trig: FreeRun AvglHold:>1/1 TP M
PREAMP IFGain:Low #Atten: 24 dB peT]A NNNNN PREAMP IFGain:Low #Atten: 24 dB oeTlA NNNNH
Mkr1 2.144 39 GHz Mkr1 20.778 0 GHz
Ref Offset 438 dB Ref Offset 438 dB
10 deiciv  Ref 20.80 dBm 31.377 dBm 10 deiciv  Ref 20.80 dBm -31.896 dBm
Log 1T [ Loy FCT 27000 Ghe
0 0
o o
2,21 2,21
ot 4810 ot 4810
19.2 19.2
-28. 28, A1
.. o . ] I I A
-39, -39,
49, 43,
68 -89,
Start 30 MHz Stop 3.200 GHz Start 3.200 GHz Stop 22.000 GHz
Res BW (CISPR) 1 MHz #VBW 3.0 MHz* Sweep 8.000 ms (1001 pts) Res BW (CISPR) 1 MHz #VBW 3.0 MHz* Sweep 47.33 ms (1001 pts)
wsa Ifsams, wsa Ifsams,

Figure 8.2-3: Conducted spurious emissions within 30-3200 MHz,
Port A, LTE, 5 MHz mid channel, QPSK

Figure 8.2-4: Conducted spurious emissions within 3200-22000 MHz,
Port A, LTE, 5 MHz mid channel, QPSK
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Clause 27.53 and RSS-139, 4.2 Spurious emissions at RF antenna connector
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Figure 8.2-5: Conducted spurious emissions within 30-3200 MHz, Figure 8.2-6: Conducted spurious emissions within 3200-22000 MHz,
Port A, LTE, 5 MHz high channel, QPSK Port A, LTE, 5 MHz high channel, QPSK
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Figure 8.2-7: Conducted spurious emissions within 30-3200 MHz,
Port B, LTE, 5 MHz low channel, QPSK

Figure 8.2-8: Conducted spurious emissions within 3200-22000 MHz,
Port B, LTE, 5 MHz low channel, QPSK
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Figure 8.2-9: Conducted spurious emissions within 30-3200 MHz,
Port B, LTE, 5 MHz mid channel, QPSK

Figure 8.2-10: Conducted spurious emissions within 3200-22000 MHz,
Port B, LTE, 5 MHz mid channel, QPSK
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Figure 8.2-11: Conducted spurious emissions within 30-3200 MHz,
Port B, LTE, 5 MHz high channel, QPSK

Figure 8.2-12: Conducted spurious emissions within 3200-22000 MHz,
Port B, LTE, 5 MHz high channel, QPSK
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Figure 8.2-13: Conducted spurious emissions within 30-3200 MHz,
Port A, LTE, 20 MHz low channel, QPSK

Figure 8.2-14: Conducted spurious emissions within 3200-22000 MHz,
Port A, LTE, 20 MHz low channel, QPSK
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Figure 8.2-15: Conducted spurious emissions within 30-3200 MHz,
Port A, LTE, 20 MHz mid channel, QPSK

Figure 8.2-16: Conducted spurious emissions within 3200-22000 MHz,
Port A, LTE, 20 MHz mid channel, QPSK
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Figure 8.2-17: Conducted spurious emissions within 30-3200 MHz,
Port A, LTE, 20 MHz high channel, QPSK

Figure 8.2-18: Conducted spurious emissions within 3200-22000 MHz,
Port A, LTE, 20 MHz high channel, QPSK
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Figure 8.2-19: Conducted spurious emissions within 30-3200 MHz,
Port B, LTE, 20 MHz low channel, QPSK

Figure 8.2-20: Conducted spurious emissions within 3200-22000 MHz,
Port B, LTE, 20 MHz low channel, QPSK
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Figure 8.2-21: Conducted spurious emissions within 30-3200 MHz,
Port B, LTE, 20 MHz mid channel, QPSK

Figure 8.2-22: Conducted spurious emissions within 3200-22000 MHz,
Port B, LTE, 20 MHz mid channel, QPSK
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Figure 8.2-23: Conducted spurious emissions within 30-3200 MHz,
Port B, LTE, 20 MHz high channel, QPSK

Figure 8.2-24: Conducted spurious emissions within 3200-22000 MHz,
Port B, LTE, 20 MHz high channel, QPSK
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Figure 8.2-25: Conducted spurious emissions within 30—3200 MHz,
Port A, LTE, 2 carriers: 5 MHz each at the bottom of the band, QPSK
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Figure 8.2-26: Conducted spurious emissions within 3200-22000 MHz,
Port A, LTE, 2 carriers: 5 MHz each at the bottom of the band, QPSK
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Figure 8.2-27: Conducted spurious emissions within 30-3200 MHz,
Port A, LTE, 2 carriers: 20 MHz each at the bottom of the band, QPSK

Figure 8.2-28: Conducted spurious emissions within 3200-22000 MHz,
Port A, LTE, 2 carriers: 20 MHz each at the bottom of the band, QPSK
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Figure 8.2-29: Conducted spurious emissions within 30-3200 MHz,
Port A, LTE, 2 carriers: 5 MHz each at the top of the band, QPSK

Figure 8.2-30: Conducted spurious emissions within 3200-22000 MHz,
Port A, LTE, 2 carriers: 5 MHz each at the top of the band, QPSK

[E=RE

ALIGN MITO 02:57:48 P 1ul 12,2017

Avg Type: RMS TRACE[T2345 6
AvglHold:>11 TPE{ M WA
oET|A NNNNN

- ~SweptSA
w m__ls1a oc
E\rerage.‘Hold Number 1 N
PHO: Fost o T7ig: FreeRun
PREAMP IFGain:Low

[E=RE

ALIGN MITO 02:56:42 PH1ul 12,2017

Avg Type: RMS TRACE[T2345 6
Avg[Hold:>11 TPE{ M WA
oET|A NNNNN

- ~SweptSA

w m__ls1a oc
|Average/Hold Number 1

PRG Fost G0 Trig: FresRun
PREAMP IFGainiLow

#Arten: 24 dB #Arten: 24 dB
Mkr1 2.157 07 GHz Mkr1 21.492 4 GHz
Ref Offset 43.8 dB Ref Offset 43.8 dB
10 deiciv  Ref 22.80 dBm 23.661 dBm 10 deiciv  Ref 20.80 dBm -32.094 dBm
Log 2 1 R T Loy FCT 27000 Ghe
12 10
2.80| 0
22 22
o0 180 e
o 180
72 192
- 28, ‘1
A ol ; . - bosghacpr it Wbttt T T PR B, Ll B RO DR R
.ar. hk -39,
47 43,
572 592
7. 68,
Start 30 MHz Stop 3.200 GHz Start 3.200 GHz Stop 22.000 GHz
Res BW (CISPR) 1 MHz #VBW 3.0 MHZ* Sweep £.000 ms (1001 pts) Res BW (CISPR) 1 MHz #VBW 3.0 MHZ* Sweep 47.33 ms (1001 pts)
hsa Kgrams hsa Kgrams

Figure 8.2-31: Conducted spurious emissions within 30-3200 MHz,
Port A, LTE, 2 carriers: 20 MHz each at the top of the band, QPSK

Figure 8.2-32: Conducted spurious emissions within 3200-22000 MHz,
Port A, LTE, 2 carriers: 20 MHz each at the top of the band, QPSK
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Figure 8.2-33: Conducted spurious emissions within 30-3200 MHz,
Port B, LTE, 2 carriers: 5 MHz each at the bottom of the band, QPSK

Figure 8.2-34: Conducted spurious emissions within 3200-22000 MHz,
Port B, LTE, 2 carriers: 5 MHz each at the bottom of the band, QPSK
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Figure 8.2-35: Conducted spurious emissions within 30-3200 MHz,
Port B, LTE, 2 carriers: 20 MHz each at the bottom of the band, QPSK

Figure 8.2-36: Conducted spurious emissions within 3200-22000 MHz,
Port B, LTE, 2 carriers: 20 MHz each at the bottom of the band, QPSK
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Figure 8.2-37: Conducted spurious emissions within 30-3200 MHz,
Port B, LTE, 2 carriers: 5 MHz each at the top of the band, QPSK

Figure 8.2-38: Conducted spurious emissions within 3200-22000 MHz,
Port B, LTE, 2 carriers: 5 MHz each at the top of the band, QPSK
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Figure 8.2-39: Conducted spurious emissions within 30-3200 MHz,
Port B, LTE, 2 carriers: 20 MHz each at the top of the band, QPSK

Figure 8.2-40: Conducted spurious emissions within 3200-22000 MHz,
Port B, LTE, 2 carriers: 20 MHz each at the top of the band, QPSK

Report reference ID: 335941-1TRFWL-R1
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