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APPLICANT: Alcatel-Lucent FCC ID: AS5BBTRX-15 C2PC

MEASUREMENT PER SECTION 2.1033 (C) (14) OF THE RULES

SECTION 2.1033 (c) (14)

The data required by Section 2.1046 through 2.1057, inclusive, measured in accordance with the procedures set
out in Section 2.1041.

RESPONSE:

The following pages include the data required for the AS5BBTRX-15, measured in accordance with the
procedures set out in Section 2. 1033(c)(14) of the Rules.

Each required measurement and its corresponding exhibit number are:
Measurement: 1 Section 2.1046 RF Power Output - See Measurement 3

Measurement: 2 Section 2.1047 Modulation Characteristics
Section 27.50(d)(5)  Peak-to-Average ratio (PAR)

Measurement: 3 Section 2.1049 (2) Emissions Bandwidth
(b) Occupied Bandwidth/Band Edge spurious Emissions

Measurement: 4 Section 2.1051 Spurious Emissions at Antenna Terminals
Measurement: 5 Section 2.1053 Field Strength of Spurious Radiation
Measurement: 6  Section 2.1055 Measurement of Frequency Stability

Section 2.1057 Frequency Spectrum to be Investigated
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Measurement 1

FCC Section 2.1046
RF Power output

Refer to Measurement 3 Occupied Bandwidth/Band Edge Measurement
during that measurement RF Output was continuously monitored.
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Measurement 2

FCC Section 2.1047
Modulation Characteristics
&
Section 27.50(d)(5)
Measurement of Peak-to-Average ratio (PAR)
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Section 2.1047
Modulation Characteristics

The modulation techniques used are explained in the submission as part section 2.1033 (c) (13). The RF signal at
the antenna port was demodulated and verified for correctness of modulation signal used before each test was
performed. The attached plots of graphs show the modulation components: In phase (1) and Quadrature (Q)
components.

(1) Quadrature Phase Shift Keying (QPSK) modulation scheme uses 2 bits are transmitted simultaneously
(one per channel) and a symbol can be represented by 2 bits. Therefore there are 22 = 4 states (Binary 00
to 11). The theoretical bandwidth is 2bits/second/Hz.

(2) 16 Quadrature amplitude modulation (QAM): In 16QAM, there 16-states. There are four | values and
four Q values, therefore 4 bits are available for represent a symbol. Therefore there are 2* = 16 states
(Binary 0000 to 1111). The theoretical bandwidth is 4bits/second/Hz.

(3) 64 Quadrature amplitude modulation (QAM): In 64QAM: The 64QAM is similar to 16QAM and there
will be 64 states and 6 bits are available to represent a symbol.

Time domain LTE (TD-LTE) Modulation is similar to Frequency domain LTE. However TD-LTE uses a single
carrier frequency for both uplink and downlink. The TD-RRH transceiver divides the communication time into
transmission and reception periods depending on user needs.

Therefore gating technique is used for measuring transmit power and occupied BW. Reference signal derived
from GPS and frame trigger from the RRH were input into analyzer. This enables analyzer to measure power and
occupied BW only during the transmit cycle.

Occupied Bandwidth Measurement:

Spectrum Analyzer was used for Gated spectrum measurements. In addition to RF input from TD-RRH, this
analyzer uses following additional inputs:

(1) A 100Hz 50% duty cycle square wave (frame trigger) from the TD-RRH as trigger input (Plot 2)

(2) A 10MHz signal from GPS receiver as reference input signal (Plot 1)

(3) Using signals (1) and (2) Spectrum Analyzer produces a trigger pulse having 10ms period and 66.98% duty
cycle square wave). Spectrum Analyzer uses this trigger pulse for performing gated measurement.

Gated Power Measurements:
Similarly Signals provided in plot 1&2 were used as inputs to power meters for measuring RF power and Peak to
average accurately.
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Gate View 2496-2556 MHz

FCC ID: AS5BBTRX-15 C2PC

i Agilent LTE TDD - Channel Power

[ SENSE:EXT] [ ALIGN AUTO [ 103:58:04 AM Aug 04, 2015
Frequency

( RF AC
Center Freq 2.526000000 GHz

Gate: LO
#FGain:Low

Ref 43.00 dBm

Center 2.526 GHz
Res BW 820 kHz

Channel Power

43.33 dBm /60 MHz

Center Freq: 2.526000000 GHz
rig: Externall
#Atten: 10 dB

TimeSlot: TS0
Direction: Downlink

Avg|Hold:>1010
BW: 20 MHz(100 RB)

Ext Gain: -49.60 dB

Center Freq
2526000000 GHz

Gate View Sweep Time 20.0 ms

VBW 8 MHz
Power Spectral Density

-34.45 dBm /Hz

MSG E STATUS

Gate View 2563-2623MHz

i Agilent LTETDD - Channel Power

RF AC

Span 100.00 MHz

#|FGain:Low

Fopernspe

Ref 43.00 dBm

Center 2.593 GHz
Res BW 910 kHz

Channel Power

43.21 dBm /60 MHz

| SENSE:EXT] | ALIGN AUTO [ £.2:13:14 AM Aug 06, 2015
Span

TimeSlot: TS0
Direction: Downlink
BW: 20 MHz(100 RB)

Center Freq: 2.593000000 GHz
Trig: Externall Avg|Hold:>10/10

#Atten: 10 dB Ext Gain: -49.60 dB Span

100.00 MHz

Gate View Sweep Time 20.0 ms

Span 100 MHz
VBW 8 MHz

Power Spectral Density

-34.57 dBm /Hz
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Gate View 2630-2690MHz

i Agilent LTE TDD - Channel Power
500 A [ SENSEEXT] [ ALIGN AUTO [ D9:40:27 PM Aug 07, 2015
Center Freq: 2.660000000 GHz TimeSlot: TS0 Frequency
i Trig: External1 Avg|Hold:>10/10 Direction: Downlink
#FGain:| #Atten: 10 dB Ext Gain: -49.60 dB BW: 20 MHz(100 RB)

Center Freq
2660000000 GHz

Gate View Sweep Time 20.0 ms

Ref 43.00 dBm

Center 2.66 GHz
Res BW 820 kHz VBW 8 MHz

Channel Power Power Spectral Density

42.70 dBm /60 MHz -35.08 dBm /Hz
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Trigger Signal

File  Acquisition Setup Measure Tools Support

| L B ENNEE B

Measure

-8.05 m -6.05 m -4.05 m =205 m =50 u 195 m 395 m 585 m 785 m
Time (s)

ST

Status | Measurements | Markers | X-Y Position | Droop | Limit Test | Log

Plot 1
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File  Acquisition Setup Measure Tools  Support

M, O Trigger —
easure |£| |£|
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9
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Rise Time ‘
=
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10MHz Signal

Plot 2

t1
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DEMODULATED CONSTELLATIONS (FCC Section 2.1047)

&
Measurement of Peak-to-Average ratio (PAR) Section 27.50(d)(5)

The peak-to-average (PAR) is plotted along with demodulated constellation plots. The plots show that average
and peak values in dBm. The difference of peak-to-averages ratio does not exceed 13 dB as required in section
27.50(d) (5).

The list of blocks and bands, tested for QPSK, 16QAM and 64QAM are listed below:

Blocks Bandwidth Frequency Power
(MHz) (MHz) (Watts)
Lower 20+20+20 2496-2556 20
Middle 20+20+20 2563-2623 20
Higher 20+20+20 2630-2690 20
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APPLICANT: Alcatel-Lucent
QPSK Modulation
2506 MHz (20Hz BW).

=

[ ALIGN AUTO

i Agilent LTE TDD - Modulation Analysis
SENSE:EXT|

| 05:22:23 AM Aug 04, 2015
TRACE

RF 50 Q AC
AvgIRMS: >10/10

q 2.506000000 GHz

Trig: External 1
Range: 20.00 dBm

Center Fre
Ext Gain: -49.60 dB

Direction: Downlink
BW: 20 MHz(100 RE)

Ref 30 dBm

Center 2.506 GHz
Res BW 1.27313 kHz

5.5046
TimeLen 42 Sym

Span 24.4 MHz
TimeLen 3 ms

% STATUS

Frequency

CenterFreq
2506000000 GHz

StartFreq
2.493800000 GHz

Stop Freq
2518200000 GHz

CF Step
2.400000 MHz
Man

Auto

MSG
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APPLICANT: Alcatel-Lucent
QPSK Modulation
2526 MHz (20Hz BW).

=

[ ALIGN AUTO

i Agilent LTE TDD - Modulation Analysis
SENSE:EXT|

| 05:22:59 AM Aug 04, 2015
TRACE

RF 50 Q AC
AvgIRMS: >10/10

q 2.526000000 GHz

Trig: External 1
Range: 20.00 dBm

Center Fre
Ext Gain: -49.60 dB

Direction: Downlink
BW: 20 MHz(100 RE)

Ref 30 dBm

Center 2526 GHz
Res BW 1.27313 kHz

5.5046
TimeLen 42 Sym

Span 24.4 MHz
TimeLen 3 ms

% STATUS

Frequency

CenterFreq
2526000000 GHz

StartFreq
2513800000 GHz

Stop Freq
2538200000 GHz

CF Step
2.400000 MHz
Man

Auto

MSG
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APPLICANT: Alcatel-Lucent
QPSK Modulation
2546 MHz (20Hz BW).

i Agilent LTE TDD - Modulation Analysis Cx
1 RF 50Q AC [ SENSE:EXT] [ ALIGN AUTO | 05:23:24 AM Aug 04, 2015 Ermm—
Center Freq 2.546000000 GHz _ AvgIRMS: >10/10 ~ rece[AENED qusncy
. Trig: External 1 Direction: Downlink
Range: 20.00 dBm Ext Gain: -49.60 dB =~ BW: 20 MHz(100 RB)

CenterFreq
2546000000 GHz

StartFreq
2533800000 GHz

Stop Freq

5.5046
25568200000 GHz

TimeLen 42 Sym

CF Step
2.400000 MHz

Ref 30 dBm
Auto Man

Span 24.4 MHz
TimeLen 3 ms

Center 2546 GHz
Res BW 1.27313 kHz
%STATUS

MSG




APPLICANT: Alcatel-Lucent FCC ID: AS5BBTRX-15 C2PC

Peak to Average
QPSK Modulation
Center Frequencies: 2506, 2526 & 2546 MHz (20+20+20MHz BW).

File  Acquisition Setup  Measure Tools  Suppert

I  EleEs e EEer B2

Trigger

M - —
easure |£| |£|
Source
Minimum 1
LS
Sweep
Peak Trig'd
Slope
Average Pos
Peak To Level
Average 45 45dBm
Holdoft
Duty Cycle 1us
PRI Menu
PRF
Fall Time
Rise Time
| — | . 2 im -500 u 0 500 u

Time (s}

= Bl o~ [ Ao | AuoScale |

1}

TDD B41 RRH; 20+20+20MHz BW:; 6.6 watts/Carrier; 20W total
2496-2556MHz; -48VDC; QPSK; FCC ID-ASBBTRX-15; C2PC.
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APPLICANT: Alcatel-Lucent
16 QAM Modulation
2506 MHz, (20MHz BW).

i Agilent LTE TDD - Modulation Analysis Iﬂlﬁ“&/
[ SENSE:EXT] [ ALIGN AUTO | 01:01:18 AM Aug 03, 2015
Avg|RMS: >10/10 TRACE Frequency
Direction: Downlink

Center Freq 2. .
. Trig: External 1
Range: 20.00 dBm Ext Gain: -49.60 dB =~ BW: 20 MHz(100 RB)

CenterFreq
2506000000 GHz

StartFreq
2.493800000 GHz

Stop Freq

5.5046
2518200000 GHz

TimeLen 42 Sym

CF Step
2.400000 MHz

Ref 30 dBm
Auto Man

Span 24.4 MHz
TimeLen 3 ms

Center 2.506 GHz
Res BW 1.27313 kHz
%STATUS

MSG
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APPLICANT: Alcatel-Lucent
16QAM Modulation
2526 MHz (20Hz BW).

i Agilent LTE TDD - Modulation Analysis Iﬂlﬁ“&/
RF 50Q AC [ SENSE:EXT] [ ALIGN AUTO | 01:02:11 AM Aug 03, 2015
Avg|RMS: >10/10 TRACE Frequency
Direction: Downlink

q 2.526000000 GHz

== Trig: External 1
Ext Gain: 49.60 dBE = BW: 20 MHz(100 RE)

Center Fre
Range: 20.00 dBm

CenterFreq
2526000000 GHz

StartFreq
2513800000 GHz

Stop Freq

5.5046
2538200000 GHz

TimeLen 42 Sym

Ref 30 dBm CF Step
2.400000 MHz
Auto Man

Span 24.4 MHz
TimeLen 3 ms

Center 2526 GHz
Res BW 1.27313 kHz
%STATUS

MSG
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APPLICANT: Alcatel-Lucent
16QAM Modulation
2546 MHz (20Hz BW).

i Agilent LTE TDD - Modulation Analysis | X
1 RF 50Q AC [ SENSE:EXT] [ ALIGN AUTO | 01:02:38 AM Aug 03, 2015 Ermm—
Center Freq 2.546000000 GHz _ Avg|RMS: 5110 ~ rece RN fAancy
. Trig: External 1 Direction: Downlink
Ext Gain: 49.60 dBE = BW: 20 MHz(100 RE)

Range: 20.00 dBm

CenterFreq
2546000000 GHz

StartFreq
2533800000 GHz

Stop Freq

5.5046
25568200000 GHz

TimeLen 42 Sym

Ref 30 dBm CF Step
2.400000 MHz
Auto Man

Span 24.4 MHz
TimeLen 3 ms

Center 2546 GHz
Res BW 1.27313 kHz
%STATUS

MSG
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Peak to Average
16 QAM Modulation
Center Frequencies: 2506, 2526&2546 MHz, (20+20+20MHz BW).

File  Acquisition Setup  Measure Tools  Suppert

I  EleEs e EEer B2

Measure |:| Trigger —
o ||
Source
Minimum 1
LS
Sweep
Peak Trig'd
Slope
Average Pos
Peak To Level
Average 45 45dBm
Holdoft
Duty Cycle 1us
PRI Menu
PRF
Fall Time
Rise Time
| = | 2. 2 -1m -500 u 0 500 u
Time (s}
|FF| | 4 | Clear Avg H Auto-Scale l

Status | Measurements | Markers | X-Y Position | Droop | Limit Test | Log

TDD B41 RRH; 20+20+20MHz BW; 6.6 watts/Carrier; 20W total
2496-2556MHz; -48VDC; 16QAM; FCC ID-ASBBTRX-15; C2PC.
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64 QAM Modulation
2506 MHz, (20MHz BW).

FCC ID: AS5BBTRX-15 C2PC

i Agilent LTE TDD - Modulation Analysis

SENSE:EXT| [ ALIGN AUTO
Avg|RMS: >10/10

RF 500  AC

Center Freq 2.506000000 GHz

Direction: Downlink
BW: 20 MHz(100 RE)

. Trig: External 1

- Range: 20.00 dBm Ext Gain: -49.60 dB

| 03:22:13 AM Aug DS, 2015

TRACE

*
»
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v
™
*
&
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sy
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5.5046
TimeLen 42 Sym

Ref 30 dBm

Center 2.506 GHz
Res BW 1.27313 kHz

Span 24.4 MHz
TimelLen 3 ms

o[ )

Frequency

CenterFreq
2506000000 GHz

StartFreq
2.493800000 GHz

Stop Freq
2518200000 GHz

CF Step
2.400000 MHz
Man

Auto
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64QAM Modulation
2526 MHz (20Hz BW).

FCC ID: AS5BBTRX-15 C2PC

i Agilent LTE TDD - Modulation Analysis

SENSE:EXT| [ ALIGN AUTO
Avg|RMS: >10/10

RF 500  AC

Center Freq 2.526000000 GHz

Direction: Downlink
BW: 20 MHz(100 RE)

. Trig: External 1

- Range: 20.00 dBm Ext Gain: -49.60 dB

| 03:22:47 &M Aug DS, 2015

TRACE

*
| 2
&
L
%
L
k.
L

5.5046
TimeLen 42 Sym

Ref 30 dBm

Center 2526 GHz
Res BW 1.27313 kHz

Span 24.4 MHz
TimelLen 3 ms

o[ )

Frequency

CenterFreq
2526000000 GHz

StartFreq
2513800000 GHz

Stop Freq
2538200000 GHz

CF Step
2.400000 MHz

Auto Man
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64QAM Modulation
2546 MHz (20Hz BW).

FCC ID: AS5BBTRX-15 C2PC

i Agilent LTE TDD - Modulation Analysis

SENSE:EXT| [ ALIGN AUTO
Avg|RMS: >10/10

RF 500  AC

Center Freq 2.546000000 GHz

Direction: Downlink
BW: 20 MHz(100 RE)

. Trig: External 1

- Range: 20.00 dBm Ext Gain: -49.60 dB

| 03:23:15 AM Aug 05, 2015

TRACE

LI IYTY
SRBNSRAY
L2 A LXK L] ]

5.5046
TimeLen 42 Sym

Ref 30 dBm

Center 2546 GHz
Res BW 1.27313 kHz

EE

Span 24.4 MHz
TimelLen 3 ms

o[ )

Frequency

CenterFreq
2546000000 GHz

StartFreq
2533800000 GHz

Stop Freq
2558200000 GHz

CF Step
2.400000 MHz
Man

Auto
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Peak to Average
64 QAM Modulation
Center Frequencies: 2506, 2526&2546 MHz, (20+20+20MHz BW).

File  Acquisition Setup  Measure Tools  Suppert

O - Dl EE PN e

Trigger
Measure
Source
Minimum - 1
o
Peak Trig'd
Slope
Average Pos
Peak To Level
Average 45 45dBm
Duty Cycle Ho
uty 1us
L ] ad] L =
PRI Menu
PRF
Fall Time
Rise Time
e b5 =25 m =2 m =15 m =1m =500 u 0 500 u 1m 15 m 2m 28 m
Time (s)
PEle® Bl - BEl - BIRDEERC e
Peak To Average(1) Average(1) ﬂ
Current 6.64 dB 4343 dBm
Mean 6.64dB 4343 dBm
Min 6.64dB 4343 dEBm
Max 6.64dB 4343 dEBm
Std. Dev  -Infinity dB& ow

| Status| Measurements | Markers | X-Y Position | Droop I Limnit Test | Log |

TDD B41 RRH; 20+20+20MHz BW:; 6.6 watts/Carrier; 20W total
2496-2556MHz; -48VDC; 64QAM; FCC ID-ASBBTRX-15; C2PC.
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APPLICANT: Alcatel-Lucent

QPSK Modulation
2573 MHz, (20MHz BW).

i Agilent LTE TDD - Modulation Analysis Cx
1 RF 50Q AC [ SENSE:EXT] [ ALIGN AUTO | 03:32:58 AM Aug 06, 2015 Ermm—
Center Freq 2.573000000 GHz _ AvgIRMS: >10/10 ~ rece[AENED qusncy
. Trig: External 1 Direction: Downlink
Range: 20.00 dBm Ext Gain: -49.60 dB =~ BW: 20 MHz(100 RB)

CenterFreq
2573000000 GHz

StartFreq
2560800000 GHz

Stop Freq

5.5046
2585200000 GHz

TimeLen 42 Sym

CF Step
2.400000 MHz

Ref 30 dBm
Auto Man

Span 24.4 MHz
TimeLen 3 ms

Center 2573 GHz
Res BW 1.27313 kHz
%STATUS

MSG
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APPLICANT: Alcatel-Lucent

QPSK Modulation
2593 MHz, (20MHz BW).

i Agilent LTE TDD - Modulation Analysis
1 RF 50Q AC [ SENSE:EXT] [ ALIGN AUTO | 03:33:33 AM Aug 06, 2015 Ermm—
Center Freq 2.593000000 GHz _ AvgIRMS: >10/10 ~ rece[AENED qusncy
. Trig: External 1 Direction: Downlink
Range: 20.00 dBm Ext Gain: -49.60 dB =~ BW: 20 MHz(100 RB)

CenterFreq
2593000000 GHz

StartFreq
2580800000 GHz

Stop Freq

5.5046
2605200000 GHz

TimeLen 42 Sym

CF Step
2.400000 MHz
Man

Ref 30 dBm
Auto

Span 24.4 MHz
TimelLen 3 ms

Center 2593 GHz
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APPLICANT: Alcatel-Lucent

QPSK Modulation
2613 MHz, (20MHz BW).

i Agilent LTE TDD - Modulation Analysis
1 RF 50Q AC [ SENSE:EXT] [ ALIGN AUTO | 03:34:04 AM Aug 06, 2015 Ermm—
Center Freq 2.613000000 GHz _ AvgIRMS: >10/10 ~ rece[AENED qusncy
. Trig: External 1 Direction: Downlink
Range: 20.00 dBm Ext Gain: -49.60 dB =~ BW: 20 MHz(100 RB)

CenterFreq
2613000000 GHz

StartFreq
2600800000 GHz

Stop Freq

5.5046
2625200000 GHz

TimeLen 42 Sym

CF Step
2.400000 MHz
Man

Ref 30 dBm
Auto

Span 24.4 MHz
TimelLen 3 ms

Center 2613 GHz
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Peak to Average
QPSK Modulation
Center Frequencies: 2573, 2593&2613 MHz, (20+20+20MHz BW).

File  Acquisition Setup  Measure Tools  Suppert

I  EleEs e EEer B2

Trigger

M - —
easure |£| |£|
Source
Minimum 1
LS
Sweep
Peak Trig'd
Slope
Average Pos
Peak To Level
Average 45.45dBm
Holdoff
Duty Cycle 1us
PRI Menu
PRF
Fall Time
Rise Time

| — | . 2 im -500 u 0 500 u
Time (s}

= COEEN - B - - ER e

1}

el

Sid. Dev 6.71dBE
Status | Measurements | Markers | X-Y Position | Droop | Limit Test | Log

TDD B41 RRH; 20+20+20MHz BW; 6.6 watts/Carrier; 20W total
2563-2623MHz; -48VDC; QPSK; FCC ID-ASBBTRX-15; C2PC.
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16QAM Modulation
2573 MHz, (20MHz BW).

i Agilent LTE TDD - Modulation Analysis Iﬂlﬁ“&/
1 RF 50Q AC [ SENSE:EXT] [ ALIGN AUTO | 01:42:54 AM Aug 06, 2015
Center Fre AvgIRMS: >10/10 o, -, | Frequency
. Trig: External 1 Direction: Downlink

- Range: 20.00 dBm Ext Gain: -49.60 dB =~ BW: 20 MHz(100 RB)

CenterFreq
2573000000 GHz

StartFreq
2560800000 GHz

55046 Stop Freq
TimeLen 42 Sym [JPXEINI e

Ref30 dBm CF Step
2.400000 MHz

Man

Auto

Center 2573 GHz Span 24.4 MHz
TimelLen 3 ms




APPLICANT: Alcatel-Lucent FCC ID: AS5BBTRX-15 C2PC

16QAM Modulation
2593 MHz, (20MHz BW).

i Agilent LTE TDD - Modulation Analysis Iﬂlﬁ“&/
1 RF 50Q AC [ SENSE:EXT] [ ALIGN AUTO | 01:43:23 AM Aug 06, 2015
Center Fre AvgIRMS: >10/10 o, -, | Frequency
. Trig: External 1 Direction: Downlink

- Range: 20.00 dBm Ext Gain: -49.60 dB =~ BW: 20 MHz(100 RB)

CenterFreq
2593000000 GHz

StartFreq
2580800000 GHz

55046 Stop Freq
TimeLen 42 Sym [P et

Ref30 dBm CF Step
2.400000 MHz

Man

Auto

Center 2593 GHz Span 24.4 MHz
TimelLen 3 ms
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16QAM Modulation
2613 MHz, (20MHz BW).

i Agilent LTE TDD - Modulation Analysis = |
1 RF 50Q AC [ SENSE:EXT] [ ALIGN AUTO | 01:43:50 AM Aug 06, 2015 Ermm—
Center Freq 2.613000000 GHz _ Avg|RMS: >10/10 ~ rece RN fAancy
. Trig: External 1 Direction: Downlink

Range: 20.00 dBm Ext Gain: -49.60 dB =~ BW: 20 MHz(100 RB)

CenterFreq
2613000000 GHz

StartFreq
2600800000 GHz

55046 Stop Freq
TimeLen 42 Sym [JRPXLEIN e

Ref30 dBm CF Step
2.400000 MHz

Auto Man

Center 2613 GHz Span 24.4 MHz
Res BW 1.27313 kHz TimelLen 3 ms

.1
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Peak to Average
16QAM Modulation
Center Frequencies: 2573, 2593&2613 MHz, (20+20+20MHz BW).

File  Acquisition Setup  Measure Tools  Support

OEX] - DOl s DN Es s EE o

Trigger

Measure @ |E|
Source
Minimum 1
LS
Sweep
Peak Trig'd
Slope
Average Pos
Peak To Level
Average 45 45dBm
Holdoff
Duty Cycle 1us
PRI Menu
PRF
Fall Time
Rise Time

> AOEEE - (- | Cloar || v || uto-Scalc |

1)

Current m

Peak To Average(1) {
Mean
Min
Max

Std. Dev 6.7 3 4. v

Status | Measurements | Markers | X-Y Position | Droop | Limit Test | Log

TDD B41 RRH; 20+20+20MHz BW; 6.6 watts/Carrier; 20W total
2563-2623MHz; -48VDC; 16QAM; FCC ID-ASBBTRX-15; C2PC.
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64QAM Modulation
2573 MHz, (20MHz BW).

FCC ID: AS5BBTRX-15 C2PC

i Agilent LTE TDD - Modulation Analysis

o[ )

RF 500  AC

Center Freq 2.573000000 GHz

ALIGN AUTO [ 12:14:50 M Aug g, 2015

- Range: 20.00 dBm Ext Gain: -49.60 dB =~ BW: 20 MHz(100 RB)

Avg|RMS: >10/10 TRAGE Frequency

Direction: Downlink

Ref 30 dBm

Center 2573 GHz
Res BW 1.27313 kHz

L TL AL YR T
seBesPRis
BREARED A
AIDOEFE
FEERI AT
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I FF EL YR LS
AP R FEEED

CenterFreq
2573000000 GHz

StartFreq
2560800000 GHz

55046 Stop Freq
TimeLen 42 Sym [JPXEINI e

CF Step
2.400000 MHz
Auto Man

Span 24.4 MHz
TimeLen 3 ms

MSG

% STATUS
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FCC ID: AS5BBTRX-15 C2PC

64QAM Modulation
2593 MHz, (20MHz BW).

i Agilent LTE TDD - Modulation Analysis

RF 500  AC

Center Freq 2.593000000 GHz

SENSE:EXT|

[ ALIGN AUTO

[ 12:15:24 AM Aug g, 2015

=) Trig: External 1
Range: 20.00 dBm

AvgIRMS: >10/10

Ext Gain: -49.60 dB

TRACE

Direction: Downlink
BW: 20 MHz(100 RE)

Ref 30 dBm

Center 2593 GHz
Res BW 1.27313 kHz

LI E LR L JJ
(YT YRR Y
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EA XN FY §
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(T EE ¥ TR 3
PABRFEDED

5.5046
TimeLen 42 Sym

Span 24.4 MHz
TimeLen 3 ms

o[ )

Frequency

CenterFreq
2593000000 GHz

StartFreq
2580800000 GHz

Stop Freq
2605200000 GHz

CF Step
2.400000 MHz
Man

Auto

MSG

% STATUS




APPLICANT: Alcatel-Lucent

FCC ID: AS5BBTRX-15 C2PC

64QAM Modulation
2613 MHz, (20MHz BW).

i Agilent LTE TDD - Modulation Analysis

RF 500  AC

Center Freq 2.613000000 GHz

SENSE:EXT|

[ ALIGN AUTO

[ 12:16:30 &M Aug B, 2015

Trig: External 1

™ Range: 20.00 dBm

AvgIRMS: >10/10

Ext Gain: -49.60 dB

TRACE

Direction: Downlink
BW: 20 MHz(100 RE)

Ref 30 dBm

Center 2613 GHz
Res BW 1.27313 kHz

FhEABEFE

5.5046
TimeLen 42 Sym

Span 24.4 MHz
TimeLen 3 ms

o[ )

Frequency

CenterFreq
2613000000 GHz

StartFreq
2600800000 GHz

Stop Freq
2625200000 GHz

CF Step
2.400000 MHz
Man

Auto

MSG

% STATUS




APPLICANT: Alcatel-Lucent FCC ID: AS5BBTRX-15 C2PC

Peak to Average
64QAM Modulation
Center Frequencies: 2573, 2593&2613 MHz, (20+20+20MHz BW).

File  Acquisition Setup  Measure Tools  Suppert

I  EleEs e EEer B2

M T Trigger —
easure |£| |£|
Source
Minimum 1
LS
Sweep
Peak Trig'd
Slope
Average Pos
Peak To Level
Average 45.45dBm
Holdoff
Duty Cycle 1us
PRI Menu
PRF
Fall Time
Rise Time

=500 u 1] 500 u
Time (s}

Peak To Average(1)  Aw
Current 6.36dB 43

Max }
Sid. Dev 1.32dE

Status | Measurements | Markers | X-Y Position | Droop | Limit Test | Log

TDD B41 RRH; 20+20+20MHz BW; 6.6 watts/Carrier; 20W total
2563-2623MHz; -48VDC; 64QAM; FCC ID-ASBBTRX-15; C2PC.



APPLICANT: Alcatel-Lucent FCC ID: AS5BBTRX-15 C2PC

QPSK Modulation
2640 MHz, (20MHz BW).

Cx

i Agilent LTE TDD - Modulation Analysis

SENSE:EXT| [ ALIGN AUTO | 09:42:55 PMAug 07, 2015
Avg|RMS: >10/M10 TRACE

= Trig: External 1 Direction: Downlink

Range: 20.00 dBm Ext Gain: -49.60 dB =~ BW: 20 MHz(100 RB)

RF Q. AC

Center Freq 2.640000000 GHz

Frequency

CenterFreq
2640000000 GHz

StartFreq
2627500000 GHz

55046 Stop Freq
IRl | 2.652600000 GHz

Ref30 dBm CF Step
2.400000 MHz

Auto Man

Center 2,64 GHz Span 25 MHz
Res BW 1.27313 kHz TimeLen 3 ms

MSG % STATUS




FCC ID: AS5BBTRX-15 C2PC

APPLICANT: Alcatel-Lucent

QPSK Modulation
2660 MHz, (20MHz BW).

i Agilent LTE TDD - Modulation Analysis Cx
1 RF 50Q AC [ SENSE:EXT] [ ALIGN AUTO | 09:43:29 PMAug 07, 2015 Ermm—
Center Freq 2.660000000 GHz _ AvgIRMS: >10/10 ~ trece[AENED qusncy
. Trig: External 1 Direction: Downlink
Range: 20.00 dBm Ext Gain: -49.60 dB =~ BW: 20 MHz(100 RB)

CenterFreq
2660000000 GHz

StartFreq
2647500000 GHz

Stop Freq

5.5046
2672600000 GHz

TimeLen 42 Sym

CF Step
2.400000 MHz

Ref 30 dBm
Auto Man

Span 25 MHz
TimeLen 3 ms

Center 2.66 GHz
Res BW 1.27313 kHz
%STATUS

MSG




FCC ID: AS5BBTRX-15 C2PC

APPLICANT: Alcatel-Lucent
QPSK Modulation
2680 MHz, (20MHz BW).

=

[ ALIGN AUTO

i Agilent LTE TDD - Modulation Analysis
SENSE:EXT|

| 09:43:56 PMAug 07, 2015
TRACE

RF 50 Q AC
AvgIRMS: >10/10

q 2.680000000 GHz

Trig: External 1
Range: 20.00 dBm

Center Fre
Ext Gain: -49.60 dB

Direction: Downlink
BW: 20 MHz(100 RE)

Ref 30 dBm

Center 2,68 GHz
Res BW 1.27313 kHz

5.5046
TimeLen 42 Sym

Span 25 MHz
TimeLen 3 ms

% STATUS

Frequency

CenterFreq
2680000000 GHz

StartFreq
2667500000 GHz

Stop Freq
2692500000 GHz

CF Step
2.400000 MHz
Man

Auto

MSG



APPLICANT: Alcatel-Lucent FCC ID: AS5BBTRX-15 C2PC

Peak to Average
QPSK Modulation
Center Frequencies: 2640, 2660&2680 MHz, (20+20+20MHz BW).

File  Acquisition Setup  Measure Tools  Suppert

I  EleEs e EEer B2

M T Trigger —
easure |£| |£|
Source
Minimum 1
LS
Sweep
Peak Trig'd
Slope
Average Pos
Peak To Level
Average 45.45dBm
Holdoff
Duty Cycle 1us
PRI Menu
PRF
Fall Time
Rise Time

| — | . -500 u 0 500 u
Time (s}

|'€'| | 500 us/ | + || = | |Clear Avg || AuI.D—Scale|
dB .

Status | Measurements | Markers | X-Y Position | Droop | Limit Test | Log

TDD B41 RRH; 20+20+20MHz BW; 6.6 watts/Carrier; 20W total
2630-2690MHz; -48VDC; QPSK; FCC ID-ASBBTRX-15; C2PC.



APPLICANT: Alcatel-Lucent

FCC ID: AS5BBTRX-15 C2PC

16QAM Modulation
2640 MHz, (20MHz BW).

o[ )

[ ALIGN AUTO

[ 11:24:50 PMAUg 07, 2015

i Agilent LTE TDD - Modulation Analysis
R 50Q AC

Center Freq 2.640000000 GHz

SENSE:EXT|

Trig: External 1
Range: 20.00 dBm

Avg|RMS: >10/10
Ext Gain: -49.60 dB

TRACE

Direction: Downlink
BW: 20 MHz(100 RE)

Ref 30 dBm

Center 2.64 GHz
Res BW 1.27313 kHz

5.5046
TimeLen 42 Sym

Span 25 MHz
TimeLen 3 ms

% STATUS

Frequency

CenterFreq
2640000000 GHz

StartFreq
2627500000 GHz

Stop Freq
2652500000 GHz

CF Step
2.400000 MHz

Auto Man

MSG



APPLICANT: Alcatel-Lucent

FCC ID: AS5BBTRX-15 C2PC

16QAM Modulation
2660 MHz, (20MHz BW).

o[ )

[ ALIGN AUTO

[ 11:25:26 PMAUg 07, 2015

i Agilent LTE TDD - Modulation Analysis
R 50Q AC

Center Freq 2.660000000 GHz

SENSE:EXT|

Trig: External 1
Range: 20.00 dBm

Avg|RMS: >10/10
Ext Gain: -49.60 dB

TRACE

Direction: Downlink
BW: 20 MHz(100 RE)

Ref 30 dBm

Center 2.66 GHz
Res BW 1.27313 kHz

5.5046
TimeLen 42 Sym

Span 25 MHz
TimeLen 3 ms

% STATUS

Frequency

CenterFreq
2660000000 GHz

StartFreq
2647500000 GHz

Stop Freq
2672500000 GHz

CF Step
2.400000 MHz

Auto Man

MSG



APPLICANT: Alcatel-Lucent FCC ID: AS5BBTRX-15 C2PC

16QAM Modulation
2680 MHz, (20MHz BW).

i Agilent LTE TDD - Modulation Analysis Iﬂlﬁ“&/
[ SENSE:EXT] [ ALIGN AUTO | 11:25:54 PMAug 07, 2015
Avg|RMS: >10/10 TRACE Frequency
. Trig: External 1 Direction: Downlink

Range: 20.00 dBm Ext Gain: -49.60 dB =~ BW: 20 MHz(100 RB)

CenterFreq
2680000000 GHz

StartFreq
2667500000 GHz

55046 Stop Freq
TimeLen 42 Sym [JRPXEEINI e

Ref30 dBm CF Step
2.400000 MHz

Auto Man

Center 2,68 GHz Span 25 MHz
Res BW 1.27313 kHz TimelLen 3 ms



APPLICANT: Alcatel-Lucent FCC ID: AS5BBTRX-15 C2PC

Peak to Average
16QAM Modulation
Center Frequencies: 2640, 2660&2680 MHz, (20+20+20MHz BW).

File  Acquisition Setup  Measure Tools  Suppert

I  EleEs e EEer B2

Trigger

M - —
easure |£| |£|
Source
Minimum 1
LS
Sweep
Peak Trig'd
Slope
Average Pos
Peak To Level
T 45 45dBm
Holdoft
Duty Cycle 1us
PRI Menu
PRF
Fall Time
Rise Time
| — | . -500 u 0 500 u
Time (s}

= COEEN - B - - ES e

(1)

Current 6.32dE ul
Mean
Min
Max

Sid. Dev 2.70dE
Status | Measurements | Markers | X-Y Position | Droop | Limit Test | Log

TDD B41 RRH; 20+20+20MHz BW; 6.6 watts/Carrier; 20W total
2630-2690MHz; -48VDC; 16QAM; FCC ID-ASBBTRX-15; C2PC.



APPLICANT: Alcatel-Lucent

64QAM Modulation
2640 MHz, (20MHz BW).

FCC ID: AS5BBTRX-15 C2PC

i Agilent LTE TDD - Modulation Analysis

RF 500  AC

Center Freq 2.640000000 GHz

SENSE:EXT| [ ALIGN AUTO
Avg|RMS: >10/10

Direction: Downlink
BW: 20 MHz(100 RE)

= Trig: External 1

Range: 20.00 dBm Ext Gain: -49.60 dB

| 10:27:00 PMAUgG 10, 2015

TRACE

»
*
L
*
ot
-
*
-

CLFEY TN Y

*e
Lk
L]
L
L
W
»
L

5.5046
TimeLen 42 Sym

Ref 30 dBm

Center 2.64 GHz
Res BW 1.27313 kHz

Span 25 MHz
TimelLen 3 ms

o[ )

Frequency

CenterFreq
2640000000 GHz

StartFreq
2627500000 GHz

Stop Freq
2652500000 GHz

CF Step
2.400000 MHz
Man

Auto




APPLICANT: Alcatel-Lucent

64QAM Modulation
2660 MHz, (20MHz BW).

FCC ID: AS5BBTRX-15 C2PC

i Agilent LTE TDD - Modulation Analysis

SENSE:EXT| [ ALIGN AUTO
Avg|RMS: >10/10

RF 500  AC

Center Freq 2.660000000 GHz

Direction: Downlink
BW: 20 MHz(100 RE)

Trig: External 1
Range: 20.00 dBm

Ext Gain: -49.60 dB

| 10:25:25 PMAUg 10, 2015

TRACE

)
#»
L
&
"
¥
‘n
&

I YI Ty g
bydaddba
L L L2 2 ¥
AEREFhey
yovresowd
SIRGP NS
FRERLBAY

5.5046
TimeLen 42 Sym

Ref 30 dBm

Center 2.66 GHz
Res BW 1.27313 kHz

Span 25 MHz
TimelLen 3 ms

o[ )

Frequency

CenterFreq
2660000000 GHz

StartFreq
2647500000 GHz

Stop Freq
2672500000 GHz

CF Step
2.400000 MHz
Man

Auto




APPLICANT: Alcatel-Lucent

64QAM Modulation
2680 MHz, (20MHz BW).

FCC ID: AS5BBTRX-15 C2PC

i Agilent LTE TDD - Modulation Analysis

SENSE:EXT| [ ALIGN AUTO
Avg|RMS: >10/10

RF 500  AC

Center Freq 2.680000000 GHz

Direction: Downlink
BW: 20 MHz(100 RE)

Trig: External 1
Range: 20.00 dBm

Ext Gain: -49.60 dB

| 10:25:52 PMAUg 10, 2015

TRACE

L TR L LY
REFSAFAA
Y AT LY
T RS BN

sEpaanIh
ST TI Y
(I XS K EN K
L T Y12 F I

5.5046
TimeLen 42 Sym

Ref 30 dBm

Center 2,68 GHz
Res BW 1.27313 kHz

Span 25 MHz
TimelLen 3 ms

o[ )

Frequency

CenterFreq
2680000000 GHz

StartFreq
2667500000 GHz

Stop Freq
2692500000 GHz

CF Step
2.400000 MHz
Man

Auto




APPLICANT: Alcatel-Lucent FCC ID: AS5BBTRX-15 C2PC

Peak to Average
64QAM Modulation
Center Frequencies: 2640, 2660&2680 MHz, (20+20+20MHz BW).

File  Acquisition Setup  Measure Tools  Suppert

I  EleEs e EEer B2

M T Trigger —
easure |£| |£|
Source
Minimum 1
LS
Sweep
Peak Trig'd
Slope
Average Pos
Peak To Level
Average 45.45dBm
Holdoff
Duty Cycle 1us
PRI Menu
PRF
Fall Time
Rise Time

| — | . im -500 u 0 500 u
Time (s}

| A ||m| 500 us/ | - || - | |Clear Avg HAuI.D—Scalel

Peak To Average(1)

6.69 dB

Status | Measurements | Markers | X-Y Position | Droop | Limit Test | Log

TDD B41 RRH; 20+20+20MHz BW:; 6.6 watts/Carrier; 20W total
2630-2690MHz; -48VDC; 64QAM; FCC ID-ASBBTRX-15; C2PC.



APPLICANT: Alcatel-Lucent FCC ID: AS5BBTRX-15 C2PC

Measurement 3

FCC Section 2.1049

(@) Emissions Bandwidth Measurement

(b) Occupied Bandwidth Measurement showing spurious Emissions 1MHz close to
Block edges.



APPLICANT: Alcatel-Lucent FCC ID: AS5BBTRX-15 C2PC

Spectrum Bandwidth Measurement
For Emissions Type

FCC approved measurement method for Spectrum Bandwidth.
(A) 26 dB Band width.

This method was used to measure the bandwidth at modulations and highest is recorded. The modulations
used are:

1. QPSK

2. 16 QAM

3. 64 QAM

Highest Bandwidth is used for Emissions type designation: 18.50 MHz (20W) for 20 MHz Bandwidth, Therefore,
Measured Emission type: 18M5F9W for 20 MHz Bandwidth. The 26dB BW for 6.6W 20MHz is provided for
information only.

The list of blocks and bands, tested for QPSK, 16QAM and 64QAM are listed below:

Blocks Bandwidth Frequency Power
(MHz) (MHz) (Watts)
Lower 20+20+20 2496-2556 20
Middle 20420420 2563-2623 20
Higher 20420420 2630-2690 20




APPLICANT: Alcatel-Lucent FCC ID: AS5BBTRX-15 C2PC

MEASUREMENT OF EMISSIONS BANDWIDTH
26 dB POWER BANDWIDTH



APPLICANT: Alcatel-Lucent FCC ID: AS5BBTRX-15 C2PC

(b) MEASUREMENT OF
SPECTRUM BANDWIDTH
For Emissions Type

The occupied bandwidth of the Long Term Evolution (LTE) is measured using a Rohde & Schwarz ESU 40
Spectrum Analyzer/Receiver. The emissions bandwidth is described in section 27.53 (m) (v) (6) is used.
Accordingly “The emissions 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 26dB below the transmitter power.”

The measurements were made on a “TD-RRH8X20” enclosure in the following configurations:
1. QPSK

2.16 QAM

3. 64 QAM

Results:

The plots are provided for QPSK, 16QAM and 64QAM modulations for 20 MHz band and 60MHz bandwidth.
The Measured 26dB emissions bandwidth is 18.91 MHz for 20 MHz (6.6W), 58.97 MHz for 60 MHz (20W)
bandwidth. These 26dB BW are not used for emissions designation, 26dB BW measured for 20W 20MHz was
used as emissions designator



APPLICANT: Alcatel-Lucent FCC ID: AS5BBTRX-15 C2PC

20+20+20 MHz Bandwidth

2496-2516MHz, 2516-2536 & 2536-2556 MHz (60MHZz)
(Lower)

8x20 watts (MIMO)

(26dB Bandwidth)



APPLICANT: Alcatel-Lucent FCC ID: AS5BBTRX-15 C2PC

® “RBN 200 kHz Delta 4 [T1 ]
VBN 1 MHz 5.16 dB
Ref 43 dBm “Att O dB “ SNT 100 ms 18_750000000 MHz
| Offset_40l6 B Marker 1 [T1[q
—6.91 dBr
2_406589p744 Gz|IIN
- Marker—=— -
M" —1.75 dBr GAT
e 2_515258974 GHz| TC
- o0 NI ] u b Al W IGHl NN B
D1 18.2 .
.00 dB
0.00000(000 Hz
I~ 10
L :
i)
D2 —{f.8 dBm EXT
- 10
sw| 100 dF 100 -
A
|~ 20
[~ 3O
/s
R O Ew—
[~ 50
Certer 2.526 GHz 10 MHz/ Span 100 MHz

26dB Measurement;Test Eng:JY TDD B41 RRH;20+20+20M BW;6.6W/C
arr;20W;2496-2556MHz ; -48VDC ; QPSK; FCCID-ASBBTRX-15;C2PC.
Date: 3.AUG.2015 13:14:04



APPLICANT: Alcatel-Lucent FCC ID: AS5BBTRX-15 C2PC

® “RBN 200 kHz Delta 4 [T1 ]
VBN 1 MHz 0.55 dB
Ref 43 dBm “Att O dB “ SNT 100 ms 58.814102564 MHz
_4C_Ln1£er 49le B Marker 1 [T1[q
—6.72 dBr
2_406589p744 Gz|IIN
- Marker—=— -
Y - -8.63 dBr| AT
e 2555456410 GHz| ¢
[~ 2C i s Aty hisiaaa i S IT1L o
D1 18.2 .
.00 dB
0.00000(000 Hz
I~ 10
[ C
?
D2 f.8 dBm BT
- 10
sw| 100 df 100 -
A
|~ 20
[~ 30
//WN T S
| AT PR
[~ 50
Certer 2.526 GHz 10 MHz/ Span 100 MHz

26dB Measurement;Test Eng:JY TDD B41 RRH;20+20+20M BW;6.6W/C
arr;20W;2496-2556MHz ; -48VDC ; QPSK; FCCID-ASBBTRX-15;C2PC.
Date: 3.AUG.2015 13:20:05



APPLICANT: Alcatel-Lucent FCC ID: AS5BBTRX-15 C2PC

® “RBN 200 kHz Delta 4 [T1 ]
VBV 1 Mz 1.87 dB
Ref 43 dBm “Att O dB “ SNT 100 ms 18.910256410 MHz
_4C_Ln1£er 49le B Marker 1 [T1[q
-13.60 dBr
2_49650$974 Gz| N
- Markgr—2—
Y - -11.74 dBr| AT
e 2.515419231 GHz| ¢
| N ! s d ool LML
20 '\ PP VACAY | AT VAT Al I 1 IGHl NN
D1 18.2 ¥ A L A 17}
b.00 dB
0.00000(000 Hz
I~ 10
[ C
D2 -8 dBm EXT
- 10
sw| 100 100 -
AC
|~ 20
[~ 3O
/J Hd e e
L e
[~ 50
Center 2.526 GHz 10 MHz/ Span 100 MHz

26dB Measurement;Test Eng:JY TDD B41 RRH;20+20+20M BW;6.6W/C
arr;20W;2496-2556MHz ; -48VDC ; 16QAM; FCCID-ASBBTRX-15;C2PC.
Date: 4.AUG.2015 11:01:05



APPLICANT: Alcatel-Lucent FCC ID: AS5BBTRX-15 C2PC

® “RBN 200 KHz Marker 2 [T1 ]
VBN 1 VHz —7.21 dBr
Ref 43 dBm Attt O dB ZSNT 100 ms 255483333 GHz
| Offset_40l6 B Marker 1 [T1[q
-13.61 dBr
2_496506974 GHz| N
_— Be 3]
=Y - 0.00 aB | AT
e i 0-000000000 Hz | &
20 A { T A.I‘IIINAV'\MA T TicaY \|||I'A"Lll"n"' 4k A TT b
D1 18.2 M”mv ia) “rl' B 17}
6.40 dB
58974358974 VHz
-10
—C
D2 —-jf.8 dBm EXT
- 10
SMA 100 100 o
AC
-—20
[~ 3O
/JJ AN
[
- 80
Canter 2.526 GHz 10 v\Hz/ Span 100 VHz

26dB Measurement;Test Eng:JY TDD B41 RRH;20+20+20M BW;6.6W/C
arr;20W;2496-2556MHz ; -48VDC ; 16QAM; FCCID-ASBBTRX-15;C2PC.
Date: 4.AUG.2015 11:00:16



APPLICANT: Alcatel-Lucent FCC ID: AS5BBTRX-15 C2PC

® “RBN 200 kHz Delta 4 [T1 ]
VBN 1 MHz 5.00 dB
Ref 43 dBm “Att O dB “ SNT 100 ms 18.910256410 MHz
_4C_Ln1£er 49le B Marker 1 [T1[q
—-1P.97 dBr
2_49650$974 Gz| N
- Marker—=— -
I'.ﬂ = —-7.88 dBr GAT
e 2.515419231 GHz| ¢
e qul"' S " - LM
D1 18.2 =
.00 dB
0.00000(000 Hz
I~ 10
[ C
D2 -8 dBm EXT
- 10
sw| 100 100 -
A
|~ 20
[~ 3O
//MH ATNA W MV
|— A gy
[~ 50
Certer 2.526 GHz 10 MHz/ Span 100 MHz

26dB Measurement;Test Eng:JY TDD B41 RRH;20+20+20M BW;6.6W/C
arr;20W;2496-2556MHz ; -48VDC ; 64QAM; FCCID-ASBBTRX-15;C2PC.
Date: 4.AUG.2015 13:01:53



APPLICANT: Alcatel-Lucent FCC ID: AS5BBTRX-15 C2PC

® “RBN 200 kHz Delta 4 [T1 ]
VBN 1 MHz 5.47 dB
Ref 43 dBm “Att O dB “ SNT 100 ms 58.974358974 MHz
_4C_Ln1£er 49le B Marker 1 [T1[q
—-1P.84 dBr
2_49650$974 Gz| N
- Marker—=— -
I'.ﬂ = —¥.37 dBr GAT
e 2555488333 GHz| ¢
20 oy =T e 3 [1T B
D1 18.2 ——
.00 dB
0.00000(000 Hz
I~ 10
[ C
D2 .8 dBm EXT
- 10
sw| 100 100 -
A
|~ 20
[~ 30
/f”A NP
I~ A0
[~ 50
Certer 2.526 GHz 10 MHz/ Span 100 MHz

26dB Measurement;Test Eng:JY TDD B41 RRH;20+20+20M BW;6.6W/C
arr;20W;2496-2556MHz ; -48VDC ; 64QAM; FCCID-ASBBTRX-15;C2PC.
Date: 4.AUG.2015 13:02:25



APPLICANT: Alcatel-Lucent FCC ID: AS5BBTRX-15 C2PC

20+20+20 MHz Bandwidth

2563-2583MHz, 2583-2603 & 2603-2613 MHz (60MH?z)
(Middle)

8x20 watts (MIMO)

(26dB Bandwidth)



APPLICANT: Alcatel-Lucent FCC ID: AS5BBTRX-15 C2PC

® “RBN 200 kHz Delta 4 [T1 ]
VBN 1 MHz 2.84 dB
Ref 43 dBm “Att O dB “ SNT 100 ms 18.910256410 MHz
_4C_Ln1£er 49le B Marker 1 [T1[q
-11.71 dBr
2_563510821 GHz| N
- Marker—=— -
1 R —$.87 dbr| AT
e 2.582428077 GHz E
[ D1 18.2 — i T EASLEVTI 31T
.00 dB
0.00000(000 Hz
I~ 10
[ C
D2 -8 dBm BXT
- 10
sw| 100 100 -
A
|~ 20
[~ 3O
L o
[~ 50
Certer 2.593 GHz 10 MHz/ Span 100 MHz

26dB Measurement;Test Eng:JY TDD B41 RRH;20+20+20M BW;6.6W/C
arr;20W;2563-2623MHz; -48VDC; QPSK; FCCID-ASBBTRX-15;C2PC.
Date: 5.AUG.2015 13:11:44



APPLICANT: Alcatel-Lucent FCC ID: AS5BBTRX-15 C2PC

® “RBN 200 kHz Delta 4 [T1 ]
VBV 1 Mz —2.23 B
Ref 43 dBm “Att O dB “ SNT 100 ms 58.974358974 MHz
_4C_Ln1£er 49le B Marker 1 [T1[q
-11.78 dBr
2_563510821 GHz| N
- Markgr—2—
1 R -14.01 dBr| GAT
e 2.622487179 GHz| ¢
20 AR AR 31T b
D1 18.2 i
b.00 dB
0.00000(000 Hz
I~ 10
[ C
D2 -8 dBm BXT
- 10
sw| 100 100 -
AC
|~ 20
[~ 3O
! n M MW
L o
[~ 50
Center 2.593 GHz 10 MHz/ Span 100 MHz

26dB Measurement;Test Eng:JY TDD B41 RRH;20+20+20M BW;6.6W/C
arr;20W;2563-2623MHz; -48VDC; QPSK; FCCID-ASBBTRX-15;C2PC.
Date: 5.AUG.2015 13:12:14



APPLICANT: Alcatel-Lucent FCC ID: AS5BBTRX-15 C2PC

® “RBN 200 KHz  Delta 4 [T1 ]
VBN 1 MHz 1.64 dB
Ref 43 dBm “Att O dB “ SNT 100 ms 18.910256410 MHz

_4C_Ln1£er 49le B Marker 1 [T1[q
-11.66 dBr

2_563510821 GHz| N
- Marker—=— -
1 R

-1(.02 dBr| AT
2582428077 GHz| TC

1 ' ! A " LM
[~ 2C ICH HMA
D1 18.2 W— ]
D.0OO dB
0.00000P000 Hz
- 10
[~ C
D2 k8 dBm Q BT
[~ 10
S| 100 100 ae
AC
[~ 20

Center 2.593 GHz 10 vHz/ Span 100 VHz

26dB Measurement;Test Eng:JY TDD B41 RRH;20+20+20M BW;6.6W/C
arr;20W;2563-2623MHz; -48VDC; 16QAM; FCCID-ASBBTRX-15;C2PC.
Date: 5.AUG.2015 11:27:07



APPLICANT: Alcatel-Lucent FCC ID: AS5BBTRX-15 C2PC

® “RBN 200 kHz Delta 4 [T1 ]
VBN 1 MHz -1.13 dB
Ref 43 dBm “Att O dB * SAT 100 ms 58.974358974 MHz

_4C_Ln1$5r 49le B Marker 1 117

-11.71 dBr
2_563510821 GHz| N

AMoad 2 rrly
Vit =117 1

Y - ~1%.84 dar| AT
2.62248179 GHz

| | A " LM
X D1 18.2 m— - 3 [T
D.0OO dB
0.00000(000 Hz
- 10
[~C
D2 &8 dBm BEXT
10
S\P 100 100 f ae
AC
[~ 20

Center 2.593 GHz 10 vHz/ Span 100 VHz

26dB Measurement;Test Eng:JY TDD B41 RRH;20+20+20M BW;6.6W/C
arr;20W;2563-2623MHz; -48VDC; 16QAM; FCCID-ASBBTRX-15;C2PC.
Date: 5.AUG.2015 11:27:41
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26dB Measurement;Test Eng:JY TDD B41 RRH;20+20+20M BW;6.6W/C
arr;20W;2563-2623MHz; -48VDC ; 64QAM; FCCID-ASBBTRX-15;C2PC.
Date: 5.AUG.2015 10:00:25
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26dB Measurement;Test Eng:JY TDD B41 RRH;20+20+20M BW;6.6W/C
arr;20W;2563-2623MHz; -48VDC ; 64QAM; FCCID-ASBBTRX-15;C2PC.
Date: 5.AUG.2015 10:01:31
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20+20+20 MHz Bandwidth

2630-2650MHz, 2650-2670 & 2670-2790 MHz (60MHz2)
(Upper)

8x20 watts (MIMO)

(26dB Bandwidth)
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26dB Measurement;Test Eng:JY TDD B41 RRH;20+20+20M BW;6.6W/C
arr;20W;2630-2690MHz ; -48VDC ; QPSK; FCCID-ASBBTRX-15;C2PC.
Date: 7.AUG.2015 07:26:23
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26dB Measurement;Test Eng:JY TDD B41 RRH;20+20+20M BW;6.6W/C
arr;20W;2630-2690MHz ; -48VDC ; QPSK; FCCID-ASBBTRX-15;C2PC.
Date: 7.AUG.2015 07:26:45
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26dB Measurement;Test Eng:JY TDD B41 RRH;20+20+20M BW;6.6W/C
arr;20W;2630-2690MHz ; -48VDC ; 16QAM; FCCID-ASBBTRX-15;C2PC.
Date: 7.AUG.2015 09:03:29
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26dB Measurement;Test Eng:JY TDD B41 RRH;20+20+20M BW;6.6W/C
arr;20W;2630-2690MHz ; -48VDC ; 16QAM; FCCID-ASBBTRX-15;C2PC.
Date: 7.AUG.2015 09:04:08



APPLICANT: Alcatel-Lucent FCC ID: AS5BBTRX-15 C2PC

® “RBN 200 kHz Delta 4 [T1 ]
VBN 1 MHz 0.78 dB
Ref 43 dBm “Att O dB “ SNT 100 ms 18.910256410 MHz
_4C_Ln1£er 49le B Marker 1 [T1[q
—t.94 dBr
2_630510821 GHz| N
- Marker—=— -
I'.ﬂ = .17 dBr GAT
e 2.649428077 Gz| ¢
-0 Sl IGHl NN B
D1 18.2
.00 dB
0.00000(000 Hz
I~ 10
[ C
D2 —{£.8 dBm BXT
- 10
sw| 100 df 100 -
A
|~ 20
[~ 30
Mkt Lw\
L o
[~ 50
Certer 2.66 GHz 10 MHz/ Span 100 MHz

26dB Measurement;Test Eng:JY TDD B41 RRH;20+20+20M BW;6.6W/C
arr;20W;2630-2690MHz ; -48VDC ; 64QAM; FCCID-ASBBTRX-15;C2PC.
Date: 10.AUG.2015 08:06:30
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26dB Measurement;Test Eng:JY TDD B41 RRH;20+20+20M BW;6.6W/C
arr;20W;2630-2690MHz ; -48VDC ; 64QAM; FCCID-ASBBTRX-15;C2PC.
Date: 10.AUG.2015 08:07:15
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SPECTRUM MASK/OCCUPIED BANDWIDTH
(IMHz ADJACENT TO CHANNEL EDGE)

Section 27.53 (m) (v)
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MEASUREMENT OF SPECTRUM MASK
OCCUPIED BANDWIDTH
(IMHz ADJACENT TO CHANNEL EDGE)

The Spectrum mask close to the center of the carrier frequency (Occupied bandwidth) of the Long Term Evolution (LTE)
were measured using a Rohde & Schwarz ESU Spectrum Analyzer/Receiver and. The RF power level was measured using
RF power meter as shown in the test setup in Figure A. The RF output from the LTE EAC port to spectrum analyzer was
reduced (to an amplitude usable by the spectrum analyzer) by using a calibrated attenuator. This attenuation was offset on the
display and the signal for single carrier was adjusted to the corrected RF power level for a 200 kHz resolution bandwidth for
20MHz wide transmit signal.. While adjusting the corrected RF power level in the spectrum analyzer, the attenuator and
resolution BW of spectrum analyzer were considered.

The measurements were made on a “TD-RRH8X20 (BC41) in RRH enclosure”.

The reference line on the spectrum analyzer display corresponds to level measured by the RF power meter.
Occupied Bandwidth plots were made at antenna terminals for an output of 6.6 Watts (38.2 dBm)/carrier for
20MHz wide signal and 20 Watts (43 dBm) for 60MHz wide signal.

Reference signal derived from GPS and frame trigger from the RRH were input into analyzer. This enables
analyzer to measure power and occupied BW only during cycle of the transmitter providing accurate
measurements. Reference, trigger and duty cycle wave forms are provided in Measurement: (2) Modulation
characteristics (response to FCC Section 2.1047)

The frequencies and blocks used were tabulated on the bottom of each plot. The output signals at RF filter were plotted
for first, middle and last channels of each frequency band. The TD-RRH8X20 (BC41) is capable of operating in the band
of 2496 MHz to 2690MHz. The Base station presently tested was configured to operate at 20 MHz BW and 60 MHz blocks
of composite carrier. Blocks and bands listed in Table below Plots were provided for composite carriers. These
frequencies were chosen to show the occupied bandwidth in the blocks in the frequency band in which this radio can be
operated. All tests were performed for QPSK, 16QAM and 64QAM modulations.

Block edge requirements:

FCC Section 27.53 (m) (v) (6): Based on the use of measurement instrumentation employing a resolution bandwidth of
1 MHz or greater. However, in the 1 MHz bands immediately outside and adjacent to the frequency block a resolution
bandwidth of at least one percent of the emission bandwidth of the fundamental emission of the transmitter may be
employed. A narrower resolution bandwidth is permitted in all cases to improve measurement accuracy provided the
measured power is integrated over the full required measurement bandwidth (i.e. 1 MHz or 1 percent of emission
bandwidth, as specified).

Pursuant to FCC OET RULES 662911 D01 and D02 for Eight antenna MIMO mode of operations, the FCC limit of -
13dBm shall be 9dB more stringent, therefore all channel edge and out of band spurious emissions shall be -22dBm.
Further limits are adjusted for lower resolution BW using 10 log (200kHz/1% of channel BW)

FCC, OET Measurement Guidance for Certification of Licensed Digital Transmitters dated June 7, 2013 has
been used for all measurements
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The list of blocks and bands, tested for QPSK, 16QAM and 64QAM are listed below:

Blocks Bandwidth Frequency Power
(MHz) (MHz) (Watts)
Lower 20+20+20 2496-2556 20
Middle 20+20+20 2563-2623 20
Higher 20+20+20 2630-2690 20

Measurement uncertainty:
Frequency: 100 Hz
Amplitude: 0.5 dB
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Figure A. TEST CONFIGURATION FOR SPECTRUM MASK
(OCCUPIED BANDWIDTH)
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All components are calibrated over the frequency range of interest
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20+20+20 MHz Bandwidth
2496-2516MHz, 2516-2536 and 2636-2656MHz (60MHZz)
(Lower)

8x20watts (MIMO)

SPECTRUM MASK/OCCUPIED BANDWIDTH

(QPSK, 16QAM and 64QAM Modulations)
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OCCUPIED BANDWIDTH;Test Eng:JY TDD B41 RRH;20+20+20M BW;6.6W
/Carr;20W;2496-2556MHz ; -48VDC ; QPSK; FCC1D-ASBBTRX-15;C2PC.
Date: 3.AUG.2015 13:04:40
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Date: 3.AUG.2015 13:07:11
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OCCUPIED BANDWIDTH;Test Eng:JY TDD B41 RRH;20+20+20M BW;6.6W
/Carr;20W;2496-2556MHz ; -48VDC ; QPSK; FCC1D-ASBBTRX-15;C2PC.
Date: 3.AUG.2015 13:09:14
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OCCUPIED BANDWIDTH;Test Eng:JY TDD B41 RRH;20+20+20M BW;6.6W
/Carr;20W;2496-2556M;-48VDC; 16QAM; FCCID-ASBBTRX-15;C2PC.
Date: 4.AUG.2015 10:55:00
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OCCUPIED BANDWIDTH;Test Eng:JY TDD B41 RRH;20+20+20M BW;6.6W
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Date: 4.AUG.2015 10:53:01
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OCCUPIED BANDWIDTH;Test Eng:JY TDD B41 RRH;20+20+20M BW;6.6W
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OCCUPIED BANDWIDTH;Test Eng:JY TDD B41 RRH;20+20+20M BW;6.6W
/Carr;20W;2496-2556M;-48VDC ; 64QAM; FCCID-ASBBTRX-15;C2PC.
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20+20+20 MHz Bandwidth
2563-2583MHz, 2583-2603 and 2603-2623MHz (60MHZz)
(Middle)

8x20watts (MIMO)

SPECTRUM MASK/OCCUPIED BANDWIDTH

(QPSK, 16QAM and 64QAM Modulations)
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8x20watts (MIMO)
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Measurement 4

FCC Section 2.1051 and 27.53 (m) (V)
Spurious Emissions at Antenna Transmit Terminals
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Spurious Emissions at Transmit Antenna Terminals

Spurious Emissions at the transmit-antenna terminals were investigated over the frequency range of 9 kHz to the 27 GHz.
The test setup is as described in Figure A. Measurements were made using a Rohde & Schwarz ESU (20Hz to 40 GHz) EMI
Test receiver. The RF output from the transmitter was reduced (to an amplitude usable by the receivers) using calibrated
attenuators. The RF power level was continuously monitored via RF Power Meter as shown in the test setup in Figure A. The
required emission limitation is specified in 27.53 (m) (v). Measurements were made at 10W per carrier for 20 MHz
Bandwidth, and 10W per carrier for L0MHz Bandwidth at antenna terminals. The measured spurious emission levels were
plotted for the frequency range 9 kHz to 27 GHz. The measurements were made using following receiver parameters:

The list of blocks and bands, tested for QPSK, 16QAM and 64QAM are listed below:

Blocks Bandwidth Frequency Power
(MHz) (MHz) (Watts)
Lower 20+20+20 2496-2556 20
Middle 20+20+20 2563-2623 20
Higher 20+20+20 2630-2690 20

FCC Section 27.53(m)(v) Based on the use of measurement instrumentation employing a resolution bandwidth of 1
megahertz or greater

Pursuant to FCC OET RULES 662911 D01 and D02 for two antenna MIMO mode of operations, the FCC limit of
-13dBm and Eight MIMO the limit shall be 9dB more stringent, therefore all channel edge and out of band spurious
emissions shall be -22dBm.

The tests were performed in following modulation configurations:
A. QPSK
B. 16 QAM
C. 64 QAM

RESULTS:
The magnitude of spurious emissions is within the specification limits of FCC Part 27.53(m) (V).

Measurement uncertainty:

9 kHz to 20 MHz: Frequency = 10 Hz, Amplitude =0.5dB
20 MHz to 1 GHz: Frequency = 100Hz, Amplitude = 0.5 dB
1 GHz to 27 GHz: Frequency = 10 kHz, Amplitude = 0.5 dB
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Figure A. TEST CONFIGURATION FOR SPECTRUM MASK
(OCCUPIED BANDWIDTH)
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Transmit Port
Antenna Conducted Spurious Emissions

20+20+20 MHz BW
QPSK Modulation
8x20 watts (MIMO)

2496-2516 MHz, 2516-2536 and 2536-2556 MHz (60MHz)
(Lower)
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Transmit Port
Antenna Conducted Spurious Emissions
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16QAM Modulation
8x20 watts (MIMO)

2496-2516 MHz, 2516-2536 and 2536-2556 MHz (60MHz)
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Transmit Port
Antenna Conducted Spurious Emissions

20+20+20 MHz BW
64QAM Modulation
8x20 watts (MIMO)

2496-2516 MHz, 2516-2536 and 2536-2556 MHz (60MHz)
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Transmit Port
Antenna Conducted Spurious Emissions

20+20+20 MHz BW
QPSK Modulation
8x20 watts (MIMO)

2563-2583 MHz, 2583-2603 and 2603-2623 MHz (60MHz)
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TX Spurious;Test Eng:JY;TDD B41 RRH;20+20+20M BW;6.6W/Carr
20W; 2563-2623MHz; -48VDC; QPSK; FCCID-ASBBTRX-15; C2PC.
Date: 5.AUG.2015 13:29:42
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Date: 5.AUG.2015 13:36:22



APPLICANT: Alcatel-Lucent FCC ID: AS5BBTRX-15C2PC

® “RBN 1 MHz Marker 1 [T1 ]
“\VBN 3 MHz _33.08 dBr
Ref 43 dBm “Att O B SONT 1 s 19.579000000 GHz
| Offset_5ala B
[ A
[~ 3O
o - .
JAv.C TRC
-0 LML
I~ 10
[ C
EXT
O s 100 dF 100
IR
A
=X 11 > {|em
- o 1
WWWWWWWWWW
L
[~ 50
Start 5 Gz 1.5 GHz/ Stop 20 GHz

TX Spurious;Test Eng:JY;TDD B41 RRH;20+20+20M BW;6.6W/Carr
20W; 2563-2623MHz; -48VDC; QPSK; FCCID-ASBBTRX-15; C2PC.
Date: 5.AUG.2015 13:42:34
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TX Spurious;Test Eng:JY;TDD B41 RRH;20+20+20M BW;6.6W/Carr
20W; 2563-2623MHz; -48VDC; QPSK; FCCID-ASBBTRX-15; C2PC.
Date: 5.AUG.2015 13:48:54



APPLICANT: Alcatel-Lucent FCC ID: AS5BBTRX-15C2PC

Transmit Port
Antenna Conducted Spurious Emissions

20+20+20 MHz BW
16QAM Modulation
8x20 watts (MIMO)

2563-2583 MHz, 2583-2603 and 2603-2623 MHz (60MHz)
(Middle)
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TX Spurious;Test Eng:JY;TDD B41 RRH;20+20+20M BW;6.6W/Carr
20W; 2563-2623MHz; -48VDC; 16QAM; FCCID-ASBBTRX-15; C2PC.
Date: 5.AUG.2015 11:39:50
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TX Spurious;Test Eng:JY;TDD B41 RRH;20+20+20M BW;6.6W/Carr
20W; 2563-2623MHz; -48VDC; 16QAM; FCCID-ASBBTRX-15; C2PC.
Date: 5.AUG.2015 11:46:12
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TX Spurious;Test Eng:JY;TDD B41 RRH;20+20+20M BW;6.6W/Carr
20W; 2563-2623M; -48VDC; 16QAM; FCCID-ASBBTRX-15; C2PC.
Date: 5.AUG.2015 11:52:33
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TX Spurious;Test Eng:JY;TDD B41 RRH;20+20+20M BW;6.6W/Carr
20W; 2563-2623MHz; -48VDC; 16QAM; FCCID-ASBBTRX-15; C2PC.
Date: 5.AUG.2015 11:58:28
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TX Spurious;Test Eng:JY;TDD B41 RRH;20+20+20M BW;6.6W/Carr
20W; 2563-2623MHz; -48VDC; 16QAM; FCCID-ASBBTRX-15; C2PC.
Date: 5.AUG.2015 12:04:14



APPLICANT: Alcatel-Lucent FCC ID: AS5BBTRX-15C2PC

Transmit Port
Antenna Conducted Spurious Emissions

20+20+20 MHz BW
64QAM Modulation
8x20 watts (MIMO)

2563-2583 MHz, 2583-2603 and 2603-2623 MHz (60MHz)
(Middle)
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TX Spurious;Test Eng:JY;TDD B41 RRH;20+20+20M BW;6.6W/Carr
20W; 2563-2623MHz; -48VDC; 64QAM; FCCID-ASBBTRX-15; C2PC.
Date: 5.AUG.2015 10:16:38



APPLICANT: Alcatel-Lucent FCC ID: AS5BBTRX-15C2PC

@ “RBN 100 KHz Marker 1 [T1 ]
“ VBN 300 KHz _38.39 dBr
Ref 43 dBm “Att 10 B “SAT 1s 279.200000000 MHz
| Offset 48|88
[ A
[~ 3O
o - .
JAv.C TRC
-0 LM
I~ 1C
[ C
EXT
O s 100 dF 100
IR
DC
[ =0 D1 —22 ¢Bm
- 30
80
Start 20 Mz 98 MHz/ Stop 1 Gz

TX Spurious;Test Eng:JY;TDD B41 RRH;20+20+20M BW;6.6W/Carr
20W; 2563-2623MHz; -48VDC; 64QAM; FCCID-ASBBTRX-15; C2PC.
Date: 5.AUG.2015 10:22:43
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TX Spurious;Test Eng:JY;TDD B41 RRH;20+20+20M BW;6.6W/Carr
20W; 2563-2623M; -48VDC; 64QAM; FCCID-ASBBTRX-15; C2PC.
Date: 5.AUG.2015 10:29:14
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TX Spurious;Test Eng:JY;TDD B41 RRH;20+20+20M BW;6.6W/Carr
20W; 2563-2623MHz; -48VDC; 64QAM; FCCID-ASBBTRX-15; C2PC.
Date: 5.AUG.2015 10:36:50
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TX Spurious;Test Eng:JY;TDD B41 RRH;20+20+20M BW;6.6W/Carr
20W; 2563-2623MHz; -48VDC; 64QAM; FCCID-ASBBTRX-15; C2PC.
Date: 5.AUG.2015 10:43:38



APPLICANT: Alcatel-Lucent FCC ID: AS5BBTRX-15C2PC

Transmit Port
Antenna Conducted Spurious Emissions

20+20+20 MHz BW
QPSK Modulation
8x20 watts (MIMO)

2630-2650 MHz, 2650-2670 and 2670-2690 MHz (60MHz)
(Upper)
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TX Spurious;Test Eng:JY;TDD B41 RRH;20+20+20M BW;6.6W/Carr
20W; 2630-2690MHz; -48VDC; QPSK; FCCID-ASBBTRX-15; C2PC.
Date: 7.AUG.2015 07:39:11
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TX Spurious;Test Eng:JY;TDD B41 RRH;20+20+20M BW;6.6W/Carr
20W; 2630-2690MHz; -48VDC; QPSK; FCCID-ASBBTRX-15; C2PC.
Date: 7.AUG.2015 07:46:03
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TX Spurious;Test Eng:JY;TDD B41 RRH;20+20+20M BW;6.6W/Carr
20W; 2630-2690M; -48VDC; QPSK; FCCID-ASBBTRX-15; C2PC.
Date: 7.AUG.2015 07:52:50
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TX Spurious;Test Eng:JY;TDD B41 RRH;20+20+20M BW;6.6W/Carr
20W; 2630-2690MHz; -48VDC; QPSK; FCCID-ASBBTRX-15; C2PC.
Date: 7.AUG.2015 07:59:35
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TX Spurious;Test Eng:JY;TDD B41 RRH;20+20+20M BW;6.6W/Carr
20W; 2630-2690MHz; -48VDC; QPSK; FCCID-ASBBTRX-15; C2PC.
Date: 7.AUG.2015 08:15:10



APPLICANT: Alcatel-Lucent FCC ID: AS5BBTRX-15C2PC

Transmit Port
Antenna Conducted Spurious Emissions

20+20+20 MHz BW
16QAM Modulation
8x20 watts (MIMO)

2630-2650 MHz, 2650-2670 and 2670-2690 MHz (60MHz)
(Upper)
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TX Spurious;Test Eng:JY;TDD B41 RRH;20+20+20M BW;6.6W/Carr
20W; 2630-2690MHz; -48VDC; 16QAM; FCCID-ASBBTRX-15; C2PC.
Date: 7.AUG.2015 09:17:16



APPLICANT: Alcatel-Lucent FCC ID: AS5BBTRX-15C2PC

@ “RBN 100 KHz Marker 1 [T1 ]
“ VBN 300 KHz -38.17 dBr
Ref 43 dBm “Att 10 dB SSNT 1s 346_650000000 MHz
| Offset 43|88
N
[~ 30
o - .
JAv.C TRC
-0 LML
I~ 10
[ C
EXT
O s 100 dF 100
IR
oC
=X 11 > {|em
[~ 30
1
,.Wmﬂﬁhwwm
[~ 50
Start 20 MHz 98 MHz/ Stop 1 Gz

TX Spurious;Test Eng:JY;TDD B41 RRH;20+20+20M BW;6.6W/Carr
20W; 2630-2690MHz; -48VDC; 16QAM; FCCID-ASBBTRX-15; C2PC.
Date: 7.AUG.2015 09:23:02
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TX Spurious;Test Eng:JY;TDD B41 RRH;20+20+20M BW;6.6W/Carr
20W; 2630-2690M; -48VDC; 16QAM; FCCID-ASBBTRX-15; C2PC.
Date: 7.AUG.2015 09:34:59
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TX Spurious;Test Eng:JY;TDD B41 RRH;20+20+20M BW;6.6W/Carr
20W; 2630-2690MHz; -48VDC; 16QAM; FCCID-ASBBTRX-15; C2PC.
Date: 7.AUG.2015 09:40:53
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TX Spurious;Test Eng:JY;TDD B41 RRH;20+20+20M BW;6.6W/Carr
20W; 2630-2690MHz; -48VDC; 16QAM; FCCID-ASBBTRX-15; C2PC.
Date: 7.AUG.2015 09:49:37



APPLICANT: Alcatel-Lucent FCC ID: AS5BBTRX-15C2PC

Transmit Port
Antenna Conducted Spurious Emissions

20+20+20 MHz BW
64QAM Modulation
8x20 watts (MIMO)

2630-2650 MHz, 2650-2670 and 2670-2690 MHz (60MHz)
(Upper)
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TX Spurious;Test Eng:JY;TDD B41 RRH;20+20+20M BW;6.6W/Carr
20W; 2630-2690MHz; -48VDC; 64QAM; FCCID-ASBBTRX-15; C2PC.
Date: 10.AUG.2015 08:30:25
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TX Spurious;Test Eng:JY;TDD B41 RRH;20+20+20M BW;6.6W/Carr
20W; 2630-2690MHz; -48VDC; 64QAM; FCCID-ASBBTRX-15; C2PC.
Date: 10.AUG.2015 08:36:02
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TX Spurious;Test Eng:JY;TDD B41 RRH;20+20+20M BW;6.6W/Carr
20W; 2630-2690M; -48VDC; 64QAM; FCCID-ASBBTRX-15; C2PC.
Date: 10.AUG.2015 08:44:46
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TX Spurious;Test Eng:JY;TDD B41 RRH;20+20+20M BW;6.6W/Carr
20W; 2630-2690MHz; -48VDC; 64QAM; FCCID-ASBBTRX-15; C2PC.
Date: 10.AUG.2015 08:53:28
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TX Spurious;Test Eng:JY;TDD B41 RRH;20+20+20M BW;6.6W/Carr
20W; 2630-2690MHz; -48VDC; 64QAM; FCCID-ASBBTRX-15; C2PC.
Date: 10.AUG.2015 08:59:15



APPLICANT: Alcatel-Lucent

TEST INSTRUMENTATION

Test Equipment List for Part 27

FCC ID: AS5BBTRX-15C2PC

Manufacturer | Model Serial Type Description GPCL | Last Cal | Interval | Status
Number ID
Weinschel 74-10-12 1069 Attenuator 10dB 0.05GHz-26GHz E1156 0 Active
25W
Weinschel 74-10-12 1068 Attenuator 10dB 25Watt 0.05GHz E1155 0 Active
- 26GHz
Weinschel 74-30-12 1065 Attenuator 30dB 25W 0.05GHz- E1154 0 Active
26GHz
Rohde & Schwarz ESU40 100246 Test EMI 20Hz - 40GHz - E954 7/10/2014 24 Active
Receiver 155 dBm +30 dBm
Agilent N1921A MY 45242502 Power -35 - +20 dBm 50 E949 7/31/2015 12 Active
Sensor MHz -18 GHz
Agilent 8990B MY51000319 Power Peak Power Analyzer E1199 12/15/2014 24 Active
Analyzer
Agilent N9020A MY53420147 MXA Signal MXA Signal Analyzer E1152 02/24/2014 24 Active

Analyzer

10Hz-26.5GHz
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Measurement -5

FIELD STRENGTH OF SPURIOUS RADIATION
SECTION 2.1053 and 27.53 (g)
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SECTION 2.1053
FIELD STRENGTH OF SPURIOUS RADIATION

Field strength measurements of radiated spurious emissions were made at 5 m semi anechoic room of Global
Product Compliance Laboratory of Alcatel-Lucent Murray Hill. A complete description and full measurement
data for the site is on file with the Commission (FCC File is 515091)

The “LTE TD-RRH8X20-25 with FCCID: AS5BBTRX-15" was tested at a RF output of 20 Watts at Antenna
Interface Connector (AIC) with transmitters operating at 20MHz (6.6W)+20MHz (6.6W)+20MHz (6.6W) a total
of 20W/antenna port; Four transmitters were operating in Left Edge bands (2496-2516 MHz +2516-2536
MHz+2536-2556MHz). Two of these transmitters were operating in QPSK and other two were operating in
64QAM. Similarly, other four transmitters were operating in Right Edge 2630-2650MHz+2650-2670MHz+2670-
2690 MHz). Two of these transmitters were operating in QPSK and other two were operating in 64QAM. These
tests were performed in TD-RRH enclosure. The D2Us Base band units (BBU) connected through Fiber optic
interface but placed outside the chamber. During testing, the TD-RRH8X20-25 AICs were terminated with 50
ohm load. The spectrum from 10 MHz to the 10th harmonic (27 GHz) of the carrier was searched for spurious
radiation. Measurements were made according to ANSI C63.4. All emissions more than 20 dB below the
specification limit were considered not reportable (Section 2.1057(c)).

All emissions more than 20 dB below the specification limit were considered not reportable (Section 2.1057(c)).
The calculated emission levels were found by:
Measured level (dBuV) + Cable Loss (dB) + Antenna Factor (dB) = Field Strength (dBuV/m)

Section 27.53 (m) and 2.1053 contains the requirements for the levels of spurious radiation as a function of
frequency.

FCC Section 27.53(m): 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 logio (P) dB or -13dBm. Pursuant to FCC OET RULES
662911 D01 and D02 for eight antenna MIMO mode of operations, the FCC limit of -13dBm shall be 9dB more
stringent, therefore all channel edge and out of band spurious emissions shall be -22dBm.

The reference level for the un-modulated carriers is calculated as the field produced by an ideal isotropic antenna
excited by the transmitter output power according to the following relation taken from Recommendation ITU-R,
SM.329-11, “Unwanted emissions in the spurious domain” January 2011.

E= [(30*P)*2]/R

20 log (E*106) — (52 + 10 log P) = 73.2 dB pV/meter

E = Field Intensity in VVolts/meter

P = Transmitted Power in Watts

R = Distance from the ideal isotropic antenna in meters =3 m
E= [(30*P)?)/R

RESULTS:
For this particular test, the field strength of any spurious radiation is required to be less than 73.2 dBuV/meter.
Reportable measurements are equal to or greater than 53.2 dBuV/meter. Over the spectrum investigated, 10 MHz
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to 10th of the carrier (27GHz), no reportable spurious emissions were detected. This demonstrates that the “LTE

TD-RRHB8X20-25" the subject of this application, complies with Sections 2.1053, 27.53 (m) and 2.1057 of the
Rules.
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Measurement -6

MEASUREMENT OF FREQUENCY
STABILITY

(Data already submitted during original filing. For this class Il filing change new
data is not considered required)
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FREQUENCY SPECTRUM TO BEINVESTIGATED
SECTION 2.1057
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SECTION 2.1057
FREQUENCY SPECTRUM TO BE INVESTIGATED

Frequency Spectrum to be investigated, Measurement Bandwidth and detector function used meet
or exceed the Specification contained in Section 2.1057, 27, and 3GGP TS36.104 V8.4.0 (2008-12)
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Measurement Instrumentation and Antennas

All instrumentations, antennas and test Chamber used for the purpose of tests contained in the report
were in calibration and calibrations are traceable to NIST
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