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Class II permissive change on RRUS 11 B2 1900 MHz radio
equipment with FCC ID: TASAKRC161276-2 and 1C: 287AB-

AS1612762
(7 appendices)

Test object

RRUS 11 B2, product KRC 161 276/2, revision R2A

Summary

See appendix 1 for general information and appendix 7 for external photos.

Standard Compliant | Appendix
FCC CFR 47 / IC RSS-133 Issue 6

2.1046 / RSS-133 6.4  RF power output Yes 2
2.1049 / RSS-Gen 4.6.1 Occupied bandwidth Yes 3
2.1051 /RSS-133 6.5  Band edge Yes 4
2.1051/RSS-133 6.5  Spurious emission at antenna terminals Yes 5
2.1053 /RSS-133 6.5  Field strength of spurious radiation Yes 6

Note: Above RSS-133 items are given as cross-reference only. Measurements were performed
according to ANSI procedures referenced by FCC and covered by SP’s accreditation.

SP Technical Research Institute of Sweden
Electronics — EMC

Prepared by &

Jorgen Wassholm

SP Technical Research Institute of Sweden

Postal address Office location Phone / Fax / E-mail Laboratories are accredited by the Swedish Board for Accreditation and
SP Vasterasen +46 10 516 50 00 Conformity Assessment (SWEDAC) under the terms of Swedish legislation.
Box 857 Brinellgatan 4 +46 33135502 This report may not be reproduced other than in full, except with the prior
SE-501 15 BORAS SE-504 62 BORAS info@sp.se written approval of the issuing laboratory.
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Appendix 1

Description of the test object

Equipment:

Operating bands:

Antenna ports:
Antenna:

LTE supports
Modulations:
Channel bandwidths:

Channel bandwidths
supported in MSR mode
RF configurations

Nominal RF output power:

WCDMA supports
Modulations:
Channel bandwidths:
Channel spacings:
RF configurations

Nominal RF output power:

Nominal supply voltage:

Purpose of test

The purpose of this test is to justify a Class Il Permissive Change due to hardware update, by
verifying maintained compliance to the performance characteristics specified in applicable

Radio equipment RRUS 11 B2

TX:1930 - 1990 MHz
RX: 1850 - 1910 MHz

2 TX/RX ports, declared electrical idententical

No dedicated antenna, handled during licensing

QPSK, 16QAM and 64QAM
1.4 MHz, 3 MHz, 5 MHz, 10 MHz,15 MHz and 20 MHz

5 MHz, 10 MHz and 15 MHz

Single & multi carrier and MIMO mode
1x 46 dBm (1x 40 W) per antenna port
2x 43 dBm (2x 20W) per antenna port

QPSK, 16QAM and 64QAM

4.2 to 5 MHz (configurable in steps of 100/200 kHz)
4.4 t0 5 MHz (configurable in steps of 100/200 kHz)
Single & multi carrier and MIMO mode

1x 46 dBm (1x 40.0 W) per antenna port

2x 43 dBm (2x 20.0W) per antenna port

3x 41.1 dBm (3x 13.3W) per antenna port

4x 40 dBm (4x 10.0W) per antenna port

-48VvDC

items of FCC CFR 47 and Industry Canada RSS-133 and RSS-Gen.

SP Technical Research Institute of Sweden
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Operation modes
LTE single RAT
Measurements were performed with the test object transmitting test models as defined in 3GPP

TS 36.141. Test model E-TM1.1 was used to represent QPSK, test model E-TM3.2 to
represent 16QAM and test model E-TM3.1 to represent 64QAM modulation.

The settings below were deemed representative for all traffic scenarios when settings with
different modulations, channel bandwidths, number of carriers and RF configurations has been
tested to find the worst case setting.The settings below were used for all measurements if not
otherwise noted.

MIMO mode single carrier: E-TM1.1
MIMO mode multi carrier: 2 carriers E-TM1.1
Channel bandwidth 1.4 MHz

All measurements were performed with the test object configured for the maximum transmit
power applicable for the tested configuration.

WCDMA single RAT

Measurements were performed with the test object transmitting test models as defined in 3GPP
TS 25.141. Test model 1 (TM1) was used to represent QPSK. Test model 5 (TM5) to represent
16QAM modulation and Test model 6 (TM6) to represent 64QAM modulation.

The settings below were deemed representative for all traffic scenarios when settings with
different modulations, channel bandwidths, number of carriers and RF configurations has been
tested to find the worst case setting.The settings below were used for all measurements if not
otherwise noted.

MIMO mode Single carrier
TM5: 8 HS-PDSCH at 240 ksps + 30 DPCH:s at 30 ksps (SF=128)

Channel bandwidth 5 MHz

All measurements were performed with the test object configured for the maximum transmit
power applicable for the tested configuration.

SP Technical Research Institute of Sweden
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LTE & WCDMA MSR

WCDMA measurements were performed with the test object transmitting test models as
defined in 3GPP TS 25.141. Test model 1 (TM1) was used to represent QPSK. Test model 5
(TMB) to represent 16QAM modulation and Test model 6 (TM®6) to represent 64QAM
modulation.

LTE measurements were performed with the test object transmitting test models as defined in
3GPP TS 36.141. Test model E-TM1.1 was used to represent QPSK, test model E-TM3.2 to
represent 16QAM and test model E-TM3.1 to represent 64QAM modulation.

The settings below were deemed representative for all traffic scenarios when settings with
different modulations, channel bandwidths, number of carriers and RF configurations has been
tested to find the worst case setting.The settings below were used for all measurements if not
otherwise noted.

WCDMA MIMO mode
TM5: 8 HS-PDSCH at 240ksps + 30 DPCH:s at 30 ksps (SF=128)

Channel bandwidth 5 MHz

LTE MIMO mode
E-TM1.1

Channel bandwidth 5 MHz.

Measurements were performed with the test object configured for the maximum transmit
power applicable for the tested configuration.

SP Technical Research Institute of Sweden
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Appendix 1

Test frequencies used for conducted and radiated measurements

LTE MIMO, single carrier TX test frequencies

EARFCN | Frequency| Symbolic | Comment

Downlink [MHz] name
607 1930.7 BLte TX bottom frequency in 1.4 MHz BW configuration
615 1931.5 BLe TX bottom frequency in 3 MHz BW configuration
625 1932.5 BLte TX bottom frequency in 5 MHz BW configuration
650 1935.0 BLte TX bottom frequency in 10 MHz BW configuration
675 1937.5 BLte TX bottom frequency in 15 MHz BW configuration
700 1940.0 BLe TX bottom frequency in 20 MHz BW configuration
900 1960.0 M, e TX band mid frequency all BW configurations
1100 1980.0 Tite TX top frequency in 20 MHz BW configuration
1125 1982.5 Tite TX top frequency in 15 MHz BW configuration
1150 1985.0 Tite TX top frequency in 10 MHz BW configuration
1175 1987.5 Tite TX top frequency in 5 MHz BW configuration
1185 1988.5 Tite TX top frequency in 3 MHz BW configuration
1193 1989.3 Tite TX top frequency in 1.4 MHz BW configuration

LTE MIMO, multi carrier TX test frequencies

EARFCN | Frequency] Symbolic | Comment
Downlink| [MHz] name
615 19315 | B+(B+3).1e | TX bottom frequencies in 3 MHz BW configuration
645 1934.5
900 1960.0 | M+(M+3)_1e | TX mid frequencies in 3 MHz BW configuration
930 1963.0
1155 19855 | T+(T-3).te | TX top frequencies in 3 MHz BW configuration
1185 1988.5
688 1938.8 Biv-LTE TX bottom frequencies in 1.4 MHz BW
788 1948.8 configuration
1012 1971.2 Tim-LtE TX top frequencies in 1.4 MHz BW configuration
1112 1981.2
WCDMA MIMO, single carrier TX test frequencies
UARFCN | Frequency | Symbolic | Comment
Downlink | [MHz] name
9662 1932.4 Bwcoma | TX bottom frequency
9800 1960.0 Mwcoma | TX band mid frequency
9938 1987.6 Tweoma | TX top frequency
WCDMA MIMO, multi carrier TX test frequencies
EARFCN | Frequency Symbolic Comment
Downlink| [MHz] name
9662 1932.4 B+(B+15)wcoma | TX bottom frequencies
9737 1947.4
9662 1932.4 B+(B+5)wcoma | TX bottom frequencies
9687 1937.4
9800 1960.0 M+(M+5)wcpbma | TX band mid frequencies
9825 1965.0
9938 1987.6 T+(T-5)wceoma | TX top frequencies
9913 1882.6

SP Technical Research Institute of Sweden
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WCDMA and LTE MIMO multi RAT, TX test frequencies

WCDMA LTE

UARFCN | Frequency | BW |EARFCN | Frequency | BW | Symbolic | Comment
Downlink | [MHz] |[MHZz]|Downlink| [MHz] |[MHz]| name

9662 1932.4 5 775 1947.5 5 Bi+w | TX bottom
constellation per
LTE BW

9763 1952.6 5 975 1967.5 5 Miwsw | TX mid
9763 1952.6 5 925 1962.5 15 M_.w | constellation per
LTE BW

9863 1972.6 5 1175 1987.5 5 TL.w | TX top constellation
per LTE BW

9690 1938.0 5 775 1947.5 5 | Bim-w+w | TX constellation for
bottom spurious IM

9862 1972.8 5 1120 1982.0 5 | Tim-wsw | TX constellation top
for spurious IM

All RX frequencies were configured 80 MHz below the corresponding TX frequency
according the appclicable duplex offset for the operating band.

SP Technical Research Institute of Sweden
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Test set-up conducted measurements TX

4. RBS cabinet t—— 48 V DC
5. Laptop 1 I PDU internal -48 vV DCI
] [ 6. Reference
2. bUS 3. DUW I
8. Switch TN A ET A 7. ERNC sim
] LMT A LMT A I
LMT B LMT B 8. Switch
A GPS GPS A T
T T
=1 | | 5. Laptop 1
| 12. } 1 13. I
SP 10 MHz reference DATA 1
—— DATA 2
11. Test 1
[nstrumentation RF A Ground
RF B
DC power p—
1. Test object

Page
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Note: Above set-up shows connections for MSR mode. For single RAT, the data connection
from DUW/DUS port A was connected to port DATA 1 only. Unconnected EUT interfaces

were omitted in the picture for simplicity, but are listed in the interface table.

Test object:
1. RRUS 11 B2, product KRC 161 276/2, rev. R2A, SIN: CF81323607
with PIS software CXP 901 7316/1 rev. R39UL,
unlocked working software CXP 901 3268/6 R49EG
(FCC ID: TABAKRC161276-2 and IC: 287AB-AS1612762)

Functional test equipment:
2. DUS 4101, product KDU 137 624/1, rev. R3C, S/N C826121052
3. DUW 3001, product KDU 127 161/3, rev. R4F, S/N: TU8XB20731
4. RBS 6202 cabinet, BAMS 1000961945
PFU 0202, KFE 101 1162/3, rev. R1B, S/N: R80954554
SCU 0301, BGM 136 1006/3, rev. R1A, S/N: C823563230
5. Controlling laptop HP Elitebook 8560w, BAMS 1001236858

running software MOSHELL V10.0bc for LTE and channel builder SW for WCDMA

6. Symmetricon 8040, BAMS 1000714189, reference
7.  ERNC Sim 130, BAMS 1000660991
8.  Fast Ethernet switch, Netgear FS726T

9. Attenuator, filter, directional coupler according to respective appendix

10. Termination 50 ohm

11. SP test instrument according to measurement equipment list
12. GPS Active Antenna, KRE 101 2082/1

13. GPS 02 01, NCD 901 41/1, rev. R1D, S/N: TU8K47887

SP Technical Research Institute of Sweden
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Test setup radiated measurements MSR WCDMA + LTE
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Note: Above set-up shows connections for MSR mode. For single RAT, the data connection
from DUW/DUS port A was connected to port DATA 1 only. Unconnected EUT interfaces

were omitted in the picture for simplicity, but are listed in the interface table.
Test object:

1. RRUS 11 B2, KRC 161 276/2, rev. R2A, S/N: CF81323607
with PIS software CXP 901 7316/1 rev. R39UL,
unlocked working software CXP 901 3268/6 R49EG
(FCC ID: TABAKRC161276-2 and IC: 287AB-AS1612762)

Functional test equipment:
2. Main Unit:
Hosted in a RBS 6202
DUS 41 01, KDU 137 624/1, rev. R3C, S/N: C826121052
DUW 30 01, KDU 127 161/3,rev. R4F, S/N: TU8XB20731
3. ERNC-SIM 130:
Symmetricom SyncServer, BAMS - 1000532027
Switch Netgear FS726T
Switch Netgear GSM 7212
10 MHz reference Symmetricom 8040, BAMS — 1000714189
Computer, EliteBook 8540w, BAMS — 1001052042
GPS 02 01, NCD 901 41/1, rev. R1D, S/N: TU8K356428
GPS Active Antenna, KRE 101 2082/1
Attenuator/ Termination 50 ohm
RET — Remote Electrical Tilt unit, KRY 121 67/2, rev. RIN

N O~

SP Technical Research Institute of Sweden
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Interfaces: Type of port:
Supply power -48 VDC DC Power
Antenna port (A), 7/16 male connector, terminated Antenna
Antenna port (B), 7/16 male connector, terminated Antenna
Opto 1, Optical Interface Link, single mode opto fibre 1 Signal
Opto 2, for MSR Optical Interface Link, single mode opto fibre 2 | Signal

for SR not connectetd

LMT, for maintenance use only, no cable attached Signal
RX A Out, no cable attached RF
RX A 1/0O, no cable attached RF
RX B 1/0, no cable attached RF
EXT Alarm, shielded multi-wire Signal
ALD Cirl, shielded multi-wire Signal
Ground wire Ground
RBS software:
RAT Software Revision
LTE CXP 102 151/16 R38AD
WCDMA |CXP 901 8350/1 R12L09
References

Measurements were done according to relevant parts of the following standards:

ANSI 63.4-2009
ANSI/TIA/EIA-603-C-2004

CFR 47 part 2, October 1%, 2012
CFR 47 part 24, October 1%, 2012
3GPP TS 25.141, version 11.4.0
3GPP TS 36.141, version 11.4.0
3GPP TS 37.141, version 11.3.0
RSS-Gen Issue 3

RSS-133 Issue 6

SP Technical Research Institute of Sweden
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Measurement equipment

Calibration Due | SP number
Test site Tesla 2014-01 503 881
R&S FSIQ 40 2014-07 503 738
R&S ESU 26 2014-05 901 553
R&S FSQ 40 2014-03 504 143
R&S FSW 43 2013-10 902 073
Control computer with - 503 899
R&S software EMC32 version 8.52.0
High pass filter 2014-07 504 199
High pass filter 2014-07 503 740
RF attenuator 2014-07 902 282
Chase Bilog Antenna CBL 6111A 2014-10 503 182
EMCO Horn Antenna 3115 2014-01 502 175
Std.gain horn FLANN model 20240-20 2014-03 503 674
pComp Nordic, Low Noise Amplifier 2014-04 901 545
Schwarzbeck preamplifier BBV 9742 2014-03 504 085
Temperature and humidity meter, Testo 635 2014-06 504 203
Temperature and humidity meter, Testo 625 2014-06 504 188
Temperature Chamber -- 503 360
Multimeter Fluke 87 2014-08 502 190

Uncertainties

Measurement and test instrument uncertainties are described in the quality assurance
documentation ”SP-QD 10885”. The uncertainties are calculated with a coverage factor k=2
(95% level of confidence). Compliance evaluation is based on a shared risk principle with
respect to the measurement uncertainty.

Reservation

The test results in this report apply only to the particular test object as declared in the report.

Delivery of test object

The test object was delivered 2013-08-01.

SP Technical Research Institute of Sweden
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Manufacturer’s representative

Christer Gustavsson, Ericsson AB

Test engineers

Jorgen Wassholm, Kexin Chen, Hyder Kahlaf and Tomas Lennhager, SP
Test participants

None
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RF power output measurements according to CFR 47 82.1046 / IC RSS-133 6.4

Date Temperature Humidity
2013-08-14 22°C+3°C 44 % £5%
2013-08-15 23°C+3°C 45% +£5%
2013-08-19 23°C+3°C 45% +£5%
2013-08-20 23°C+3°C 46 % £5 %
2013-08-22 23°C+3°C 45% +5 %

Test set-up and procedure

The test object was connected to a signal analyzer measuring peak and RMS output power in
CDF mode. A resolution bandwidth of 50 MHz was used.

Measurement equipment SP number
Rohde & Schwarz signal analyzer FSQ40 504 143
RF attenuator 902 282
Testo 635 temperature and humidity meter 504 203

Measurement uncertainty: 1.1 dB

Results

WCDMA MIMO, single carrier, nominal output power
1x 46.0 dBm (1x40 W) per RF port:

BW Transmitter power
Configuration | (MHz) RMS (dBm) / PAR (dB)
Port RFA PotRFB | (RFA+RFB)” (Eéf;‘}t&mfz)
Bwcoma 5 46.06 / 6.37 46.03/6.37 49.06 42.86
Mwcoma 5 45.96/6.35 45.84/6.35 48.91 42.71
Tweoma 5 45.97/6.35 45.98/6.35 48.99 42.79

V: summed output power according to FCC KDB662911 Multiple transmitter output v02
2): Power density (dBm/MHz) is calculated. Measured Output power = -10log(OBW/1MHz)

SP Technical Research Institute of Sweden
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WCDMA MIMO, multicarrier, nominal output power 2x 43.0 dBm (2x20 W) per RF port:

BW Transmitter power
Configuration (MHz) RMS (dBm) / PAR (dB)
Port RFA Port RFB RFA+RFB!
B + (B +5 )wcoma 5 45.97 | 6.44 45.98/6.39 48.99
M + (M + 5)wcoma 5 45.95/6.35 4590/6.35 48.94
T+ (T - 5)weoma 5 45.91/6.37 45,96/ 6.37 48.95

1: summed output power according to FCC KDB662911 Multiple transmiitter output v02

LTE MIMO, single carrier, nominal output power 1x 46.0 dBm (1x40 W) per RF port.

BW Transmitter power
Configuration (MHz) RMS (dBm) / PAR (dB)
Result RMS
Port RFA Port RFB RFA+RFB"| (dBm/ MHz)?
Bire 14 46.00/6.44 4592 /6.44 48.97 48.60
Bire 20 46.04/6.78 46.04/6.73 49.05 36.53
Mire 14 45.99 / 6.44 45.94/6.44 48.98 48.60
Mire 3 46.04 /6.44 46.03 / 6.44 49.05 44.75
Mire 5 46.07/6.44 46.01/6.44 49.05 42.54
Mire 10 46.02/6.47 46.00/ 6.47 49.02 39.51
Mire 15 46.07/6.47 45.99/6.47 49.04 37.77
Mire 20 46.07 /6.49 46.01/6.49 49.05 36.53
Tire 14 45.92/6.44 4592 /6.44 48.93 48.56
Tire 20 46.01/6.54 46.05/6.59 49.04 35.52

b: summed output power according to FCC KDB662911 Multiple transmiitter output v02
2): Power density (dBm/MHz) is calculated. Measured Output power = -10log(OBW/1MHz)

SP Technical Research Institute of Sweden
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LTE MIMO, multi carrier, nominal output power 2 x 43 dBm per RF port.
BW Transmitter power
Configuration (MH2z) RMS (dBm) / PAR (dB)
Port RFA Port RFB RFA+RFBY

B+ (B+3)me 3 45.44 ] 6.83 4550/ 6.83 48.48
M+ (M + 3)i7e 3 45.83 / 6.44 45.89/ 6.44 48.87
T+(T-3)1e 3 45.48/6.83 45,50/ 6.83 48.50

1: summed output power according to FCC KDB662911 Multiple transmiitter output v02

MSR MIMO, 1x WCDMA and 1x LTE carrier (5 MHz BW) per RF port.

nominal output power 2 x 43 dBm per RF port

Transmitter power
Configuration RMS (dBm) / PAR (dB)
Port RF A Port RF B Total power”
BLaw 4554 /6.80 45.60/6.73 48.58
M_sw 45.70/6.59 45.60/6.59 48.66
Tlow 4559/6.63 45.5716.63 48.59
B Lew 45.63/6.59 45.56 /6.59 48.61
Ti. Lew 45.57 16.54 45.55/6.56 48.57

1: summed output power according to FCC KDB662911 Multiple transmitter output v02

Remark

This unit is tested without antenna. ERP/EIRP compliance is addressed at the time of
licensing, as required by the responsible FCC/IC Bureau(s). Licensee’s are required to take
into account maximum allowed antenna gain used in combination with above power settings to
prevent the radiated output power to exceed the limits.

Limits

§24.232: The maximum equivalent isotropically radiated power (e.i.r.p.) may not
exceed 3280 W/ MHz.

The Peak to Average Ratio (PAR) may not exceed 13 dB.

RSS-133 6.4: The average equivalent isotropically radiated power (e.i.r.p.) limits in SRSP-
510 apply. Base station transmitters operating in the band 1930 — 1995 MHz
shall not have output power exceeding 100 Watts.

The Peak to Average Ratio (PAR) may not exceed 13 dB.
| Complies? | Yes |

SP Technical Research Institute of Sweden
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Appendix 3

Occupied bandwidth measurements according to 47 CFR 2.1049 / RSS-Gen 4.6.1

Date

2013-08-14
2013-08-15
2013-08-16
2013-08-21

Temperature
22°C+3°C
23°C+3°C
23°C+3°C
23°C+3°C

Humidity
44% £5%
45% £5%
45% £5 %
45% £5%

Test set-up and procedure

The measurements were made per definition in 82.1049. The output was connected to a
signal analyzer with the RMS detector activated. The signal analyzer was connected to an
external 10 MHz reference standard during the measurements.

Measurement equipment SP number

Rohde & Schwarz signal analyzer FSW 43 902 073

RF attenuator 902 282

Testo 635 temperature and humidity meter 504 203

Measurement uncertainty: 3.7 dB

Results

WCDMA, MIMO mode:

Diagram| BW/[MHz] | TX frequency | Tested Port | OBW (99%) / [MHZz]
1 5 MHz Bwcoma RF A 4.17
2 5 MHz MWCDMA RF A 4,17
3 5 MHz MWCDMA RF B 4,18
4 5 MHz TWCDMA RF A 4,17

SP Technical Research Institute of Sweden



M/ nEDADT Date Refrence Page
SP i 2013-10-09 P305639-F24 2 (10)
J@g _
',\P‘/éy;ucre % Appendix 3
(7PN
LTE, MIMO mode:
Diagram | BW/[MHz] | TXfrequency | Tested Port | OBW (99%) / [MHz]
5 14 B1e RF A 1.09
6 20 B1e RF A 17.85
7 1.4 My 1e RF A 1.09
8 1.4 My 1e RF B 1.09
9 3 M 1e RF A 2.69
10 5 M 1e RF A 4.48
11 10 M 1e RF A 8.93
12 15 M 1e RF A 13.40
13 20 M, e RF A 17.86
14 20 M e RF B 17.86
15 14 Tire RF A 1.09
16 20 Tire RF A 17.85

SP Technical Research Institute of Sweden
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Diagram 1:
MultiView || Spectrum 1 E]
Pef Le\;rel 65.00 dBm &« RBW 50 kHz
- Att 25dB = SWT 10s VBW 500 kHz Mode Auto Sweep
TDF

M1[1] 27.47 dBm|
193240000 GHz

60

0 dién T |
10 J l
@ } |
20 ol [l |[
| |
.30 dBm - e M,
CF 1.9324 GHz 6001 pts 1.5 MHz/ Span 15.0 MHz]
2 Marker Table ]
Ref | Tre timulus 1 Respons | Function | Function Result J
M1 1 .93 z 2?.%% ﬂilm
Ti 1 1.93031535 GHz 20.81 dBm Qcc Bw 4.171804699 MHz
T2 1 1.93448715 GHz 21.65 dBm
w
f )il | Moasuring... WARIRRID W8 08:50:20 g
Date: 154G 2013 08:58:30
Diagram 2:
MultiView | Spectrum 1 [Z]
Ref Level 65.00 dBm & REW S0 kHz
- Att 25dB w SWT 105 VBW SOOkHz Mode Auto Sweep
TDF
M1[1] 27.49 dBm|
&0 1.96000000 GHz|
50 diy
%0

10 ¢8 / |
0 diin r ‘l',
| 1
10 08 |! I\
20 o T T
-30 8 o . N
CF 1.96 GHz 6001 pts 1.5 MHz/ Span 15.0 MHz|
Bt TarE il L
f | Tre L | %smngﬁ | Function l Function Result |
M1 1 .96 GHz 27.49 dBm
Tl 1 1.95791035 GHz 21.09 dBm Occ Bw 4.174304283 MHz
T2 1 1.96208465 GHz 20.79 dBm
bl w
f n | Moasuring... WAMAALID W8 e

Date: 15.8UG. 2013 08:30:55
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Diagram 3:

I Occupied Bandwidih

25dB w SWT 10s

1

Date

2013-10-09 P305639-F24

Reference

Appendix 3

® RBW S0 kHz
VBW 500 kHz

Mode Auto Sweep

60

MI1[1]

27.13 dBmi|
1.96000000 GHz|

50

-30 OB

CF 1.96 GHz

6001 pts

1.5 MHz/

Span 15.0 MHz|

I'z Marker Table
f T
Mi 1
T1 1
T2 1

tim |

Function |

FunctionResult |

-] z
1.95790785 GHz
1.96208465 GHz

2535 dom

21.19 dBm
21.27 dBm

Occ Bw

4.176803866 MHz

Date: 15.8UG. 2013 083915

Diagram 4:

25dB w» SWT 10s

1

Measuring...

08:39:15 i

[

& RBW S0 kHz
VBW 500 kHz

Mode Auto Sweep

MI1[1]

27.29 dBmi
1.98760000 GHz|

-30 dBm-
s aa

CF 1.9876 GHz

6001 pts

1.5 MHz/

Span 15.0 MHz|

2 Marker Table

Ti 1
T2 1

Type | Ref | Tre | %ﬁm!%%
M1 1 9876 GHz

|

Function |

FunctionResult |

1.98551035 GHz
1.98968465 GHz

SPOr:
2;.29 a%m
21.23 dBm
21.22 dBm

Occ Bw

4.174304283 MHz

Date: 15.4UG 2013 09:17:55

Measuring...

09:17:55 i
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Spectrum 1
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Appendix 3

® RBW 20 kHz

25dB w» SWT 10s  VBW 200 kHz

Mode Auto Sweep

MI1[1]

25.58 dBmi|
1.930700000 GHz|

ek

CF 1.9307 GHz

500.0 kHz/

Span 5.0 MHz|

T
2 Marker Table

LT

Function

FunctionResult |

tim | n
: 2 25:58 dbm
1.930154258 GHz
1931244909 GHz

M1 1
T1 1
T2 1

Occ Bw

1.090651558 MHz

Date: 15.8UG.2013 13:17:52

Diagram 6:

Measuring...

131751 4

[

& RBW 200 kHz
VBW 2 MHz

Mode Auto Sweep

MI1[1]

26.54 dBmi
1.94000000 GHz|

s

CF 1.94 GHz

6.0 MHz/

Span 60.0 MHz|

2 Marker Table

LT L |

|

Function

FunctionResult |

.94 GHz
1.9310815 GHz
1.9489285 GHz

T1
T2

25.82 dBm

rc
M1 1

1

1 26.05 dBm

Occ Bw

17.847025496 MHz

Date: 15.4UG 2013 14:22.07

Measuring...

14:22:06 i
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® RBW 20 kHz

VBW 200kHz Mode Auto Sweep

MI1[1]

24,81 dBmi|
1.960000000 GHz|

CF 1.96 GHz
——

6001 pts

500.0 kHz/

Span 5.0 MHz|

2 Marker Table
f T
M1 1
T1 1
T2 1

i

Function |

FunctionResult |

" z
1.959454258 GHz
1.960544909 GHz

24l dbm

25.97 dBm
26.01 dBm

Occ Bw

1.090651558 MHz

i

Date: 15.8UG.2013 12:17.06

Diagram 8:

25dB w» SWT 10s

1

Measuring... 12:17:06 i

[

& RBW 20 kHz
VBW 200 kHz

Mode Auto Sweep

MI1[1]

25.11 dBmi
1960000000 GHz|

LT °

\

Ny

CF 1.96 GHz
——

500.0 kHz/

Span 5.0 MHz|

2 Marker Table
f T
M1 1
T1 1
T2 1

tim |

Function |

FunctionResult |

- z
1.959454258 GHz
1.960544909 GHz

n: |
3541 dom
26.59 dBm
25.93 dBm

Occ Bw

1.090651558 MHz

Date: 15.4UG.2013 12:13.07

Measuring...

121308 4
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25dB w SWT 10s

1
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® RBW 30 kHz
VBW 300 kHz

Mode Auto Sweep

MI1[1]

24,30 dBmi|
1.96000000 GHz|

CF 1.96 GHz

| erym——

6001 pts

1.0 MHz/

2 Marker Table

T 1
M1 1
T1 1
T2 1

L

3430 d8m

| Function |

Span 10.0 MHz|

FunctionResult |

.9 z
1.95865356 GHz
1.96134478 GHz

25.96 dBm
25.73 dBm

Occ Bw

2.69121813 MHz

Date: 16.4UG 2013 075549

Diagram 10:

25dB w» SWT 10s

1

Measuring...

07:55:49 i

[

& RBW S0 kHz
VBW 500 kHz

Mode Auto Sweep

MI1[1]

25,28 dBmi
1.96000000 GHz|

-30 dBm-

CF 1.96 GHz

1.5 MHz/

Span 15.0 MHz|

2 Marker Table

f | Tre
M1 1
T1 1
T2 1

tim |

|

Function |

FunctionResult |

.96 GHz 2
1.95776037 GHz
1.96223963 GHz

25.98 dBm
25.71 dBm

Occ Bw

4.479253458 MHz

Date: 15406 2013 154338

Measuring...

154338 4
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Diagram 11:

Multiview | Spectrum 1 [Z]

Ref Level 65.00 dBm ® RBW 100 kHz
- ALt 25dB w» SWT 105 VBW 1 MHz Mode Auto Sweep

I Occupied Bandwidih

MI1[1] 25,85 dBm|
60 1.96000000 GHz

50

20 B
i .
CF 1.96 GHz 6001 pts 3.0 MHz/ Span 20.0 MHz|
[2 Marker Table -
f T tim | ?gggnﬁg | Function | Function Result |
M1 1 9 z 25.8 m
Tl 1 1.95553074 GHz 25.98 dBm Occ Bw 8.938510248 MHz
T2 1 1.96446926 GHz 26.01 dBm

- e ———— T T |
| Measuring... W e 08:01:21 g

Date: 164U 2013 08:01:21

Diagram 12:

MultiView | Spectrum 1 [Z]

Ref Level 65.00 dBm & RBW 200 kHz
- ALt 25dB w» SWT 105 VBW 2MHz Mode Auto Sweep

MI1[1] 27.72 dBm)|
€0 1.96000000 GHz

-30 OB

CF 1.96 GHz 6001 pts 4.5 MHz/ Span 45.0 MHz|
2 Marker Table e
£

T tim | Spon: | Function | Function Result |
3595 dom

rc

M1 1 .96 GHz
1
1

Tl 1.95329612 GHz 26.73 dBm Occ Bw 13.407765372 MHz
T2 1.96670388 GHz 26.71 dBm

~ R TR
| Measuring...  EEREREEND e 100303 6

Date: 21.4UG 2013 10:03.03
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® RBW 200 kHz
VBW 2 MHz

Mode Auto Sweep

60

MI1[1]

26.57 dBmi|
1.96000000 GHz|

50

-30 OB

CF 1.96 GHz

6.0 MHz/

Span 60.0 MHz|

I'z Marker Table

LT L |

Function |

FunctionResult |

-] z
1.9510715 GHz
1.9689285 GHz

M1 1
T1 1
T2 1

26.14 dBm
26.11 dBm

Occ Bw

17.857023829 MHz

Date: 16.8UG 2013 08:12:52

Diagram 14:

Measuring...

081252

[

& RBW 200 kHz
VBW 2 MHz

Mode Auto Sweep

MI1[1]

26.50 dBmi
1.96000000 GHz|

-30 OB

CF 1.96 GHz

6.0 MHz/

Span 60.0 MHz|

2 Marker Table

LT L |

|

Function

FunctionResult |

SPOn:
ﬁe.nﬁo aﬁm
26.00 dBm
26.02 dBm

.96 GHz
19510715 GHz
1.9689285 GHz

T1

rc
M1 1

1
T2 1

Occ Bw

17.857023829 MHz

Date: 16405 2013 08:38:41

Measuring...

DE:3E:41 g
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Diagram 15:

Multiview | Spectrum 1 [Z]

Ref Level 60.00 dBm ® RBW 20 kHz
- ALt 25dB w» SWT 10s  VBW 200kHz Mode Auto Sweep

MI1[1] 25.33 dBm)
1989300000 GHz]

20 diy 1

| \
/ \
/ \\

o e,
e P P . "

o e o " >
CF 1.9893 GHz 6001 pts 500.0 kHz/ Span 5.0 MHz|

2 Marker Table

f T tim | I | Function | Function Result |
M1 1 .98 z 2%

Ti 1 1.988753424 GHz 26.01 dBm Occ Bw 1.091484753 MHz

T2 1 1.989844909 GHz 26.61 dBm

P ———— T T
| Measuring... Q) we 08:59:48 4

Date: 16.4UG 2013 085948

Diagram 16:

MultiView | Spectrum 1 [Z]

Ref Level 65.00 dBm & RBW 200 kHz
- ALt 25dB w» SWT 105 VBW 2MHz Mode Auto Sweep

MI1[1] 26.52 dBm
€0 1.98000000 GHx

-30 OB

CF 1.98 GHz 6001 pts 6.0 MHz/ Span 60.0 MHz|
2 Marker Table e

f T m | spon: | Function l Function Result |
58 GHz 36.55 dbm

rc

M1 1
1 1.9710715 GHz 25.96 dBm Occ Bw 17.847025496 MHz
1

T1
T2 1.9889185 GHz 25.87 dBm

ii]

w
| Measuring...  EARERLIND we 08:57:16

Date: 16.4UG 2013 08:57:16
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Band edge measurements according to CFR 47 82.1051 / IC RSS-133 6.5

Date Temperature Humidity
2013-08-14 22°C+3°C 44 % £5%
2013-08-15 23°C+3°C 45% +£5%
2013-08-16 23°C+3°C 45% +£5%
2013-08-19 23°C+3°C 45% +£5%
2013-08-22 23°C+3°C 45% +5 %

Test set-up and procedure

The measurements were made per definition in 824.238. The test object was connected to a
spectrum analyzer with the RMS detector activated. The spectrum analyzer was connected to
an external 10 MHz reference standard during the measurements.

FCC rules specify a RBW of at least 1% of the fundamental emission bandwidth (EBW) for
offsets up to 1 MHz from the band edge and a RBW of 1 MHz for bigger offsets.

Before comparing results to the limit, two mathematical adjustments need to be applied:
Where a smaller RBW was used as compared to FCC rules the limit in the plot is to be
adjusted by 10*log(RBWused/RBW1%EBW) [dB]. For diagrams denoted ‘b:’ this correction
was applied using RBW 100 kHz instead of 1 MHz and limit -23 dBm instead of -13 dBm.

Before comparing the results to the limit, 3 dB [10 log (2)] should be added according to

method E), 3), (iii) “measure and add 10 log(Nant)” of FCC KDB662911 D01 Multiple
Transmitter Output v02

WCDMA MIMO mode:

BW Emission BW Adjusted limit
configuration [MHZz] RBW used [dBm]
5 MHz 4.39 20 kHz -16.40
LTE, MIMO mode:
BW Emission BW Adjusted limit
configuration [MHZz] RBW used [dBm]
1.4 MHz 1.12 10 kHz -13.50
3 MHz 2.73 10 kHz -17.40
Measurement equipment SP number
Rohde & Schwarz signal analyzer FSW 43 902 073
RF attenuator 902 282
Testo 635 temperature and humidity meter 504 203

Measurement uncertainty: 3.7 dB

SP Technical Research Institute of Sweden
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Results
WCDMA MIMO, Single carrier:
Diagram BW configuration f Tested Tested Port
requency
1a-c 5 MHz Bwcboma RF A
2 a-c 5 MHz Bwcpma RF B
3a-c 5 MHz TWCDMA RF A
4 a-c 5 MHz Twebma RF B
LTE MIMO, Single carrier:
Diagram BW configuration f Tested Tested Port
requency
5a-c 1.4 MHz BLre RF A
6 a-c 3 MHz BLre RF A
7 a-Cc 5 MHz BLre RF A
8a-c 3 MHz BLre RF B
9atc 1.4 MHz Tire RF A
10 a+c 3 MHz Toe RF A
11 a+c 5 MHz Tire RF A
12 a+c 3 MHz Tire RF B
Limits

CFR 47 §24.238 and RSS-133 6.5

Outside a licensee's frequency band(s) of operation the power of any emission shall be
attenuated below the transmitter power (P) by at least 43 + 10 log (P) dB, resulting in a limit of
-13 dBm.

| Complies? | Yes |
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Diagram 1 a:
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® RBW 20 kHz

25dB w» SWT 10s  VBW 200kHz Mode Auto Sweep

MI1[1]

23,72 dBm|
1.930000000 GHz|

20

3001 pts

200.0 kHz/
——

'Slaﬂ: 1.929 GHz

Date: 148G 2013 13:53.57

Diagram 1 b:

Measuring...

Stop 1.931 GHz

135358 g

[

® RBW 100 kHz
20dB w SWT 10s & VBW 1 MHz

Mode Auto Sweep

MI[1]

28,42 dBmi|
1.92893250 GHz

HL 13,000 dim

3001 pts

'Slaﬂ: 1.924 GHz

500.0 kHz/
——

Date: 14 4G 2013 13:54.54

Measuring...

Stop 1.929 GHz,

135454 g
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Diagram 1 c:

Ref Level 40.00 dBm & RBW 1 MHz

- ALt 20dB w» SWT 105 VBW 10MHz Mode Auto Sweep

MI1[1] 25.25 dBm)|
1.92399500 GHz

HL 13,000 dém

[sriotaGi 3001 pts 1.0 MHz/ Stop 1,024 GHz,
N | Moasuring... WAAMLED ¥

L 13:55:43 v
Date: 14 4G 2013 135543
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Diagram 2 a:

Date
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® RBW 20 kHz

25dB w» SWT 10s  VBW 200kHz Mode Auto Sweep

MI1[1]

23,77 dBmi|
1.930000000 GHz|

20

3001 pts

200.0 kHz/
——

'Slaﬂ: 1.929 GHz

Date: 14 4G 2013 13:40:22

Diagram 2 b:

Measuring...

Stop 1.931 GHz

13:40:23 g

[

® RBW 100 kHz
20dB w SWT 10s & VBW 1 MHz

Mode Auto Sweep

MI[1]

29,96 dBmi
1.92898750 GHz|

HL 13,000 dim

3001 pts

'Slaﬂ: 1.924 GHz

500.0 kHz/
——

Date: 14 AUG 2013 134116

Measuring...

Stop 1.929 GHz,

[ESTHT I
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Diagram 2 c:

Ref Level 40.00 dBm & RBW 1 MHz

- ALt 20dB w» SWT 105 VBW 10MHz Mode Auto Sweep

MI1[1] 25,03 dBm)|
1.92399500 GHx

HL 13,000 dém

lSlaﬂ: 1.914 Cin 3001 LB 1.0 ﬁHz/ Stop 1.924 GHz|
il | Moasuring... WAAALID W8

134214 4
Date: 144G 2013 134214
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- ALt 25dB w SWT 105 VBW 200 kH;

= RBW 20kHz
z  Mode Auto Sweep

MI1[1]

23.41 dBmi|
1.990000000 GHz|

M1 16400 dBen

|t

-

'Slaﬂ: 1.989 GHz

3001 pts

200.0 kHz/
——

Stop 1.991 GHz

Date: 14 4G 2013 14:08:35

Diagram 3 b:

Moosuring... (NNENERED N8

14:08:35 4

[

® RBW 100 kHz
- ALt 20dB w SWT 10s & VBW 1 MHz

Mode Auto Sweep

MI[1]

29,45 dBmi|
1.991 13750 GHz|

HL 13,000 dim

'Slaﬂ: 1.991 GHz

3001 pts

500.0 kHz/
——

Stop 1.996 GHz,

Date: 14.8UG 2013 14:09:26

Measuring... ERERREEED WS

140927 4
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Ref Level 40.00 dBm & RBW 1 MHz
- ALt 20dB w» SWT 105 VBW 10MHz Mode Auto Sweep

MI1[1]

24,32 dBm|
1.99603500 GHz|

HL 13,000 dém

lSlaﬂ: 1.996 GHz 3001 pts 1.0 ﬁHZ/

Date: 14 AUG 2013 14:10:09

Measuring...  SARMANAED W

Stop 2.006 GHz,
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® RBW 20 kHz

25dB w SWT 10s  VBW 200 kHz

Mode Auto Sweep

MI1[1]

23,89 dBm|
1.990000000 GHz|

——————————HH1 16,400 dBem

'Slaﬂ: 1.989 GHz

3001 pts

200.0 kHz/
——

Stop 1.991 GHz

Date: 14 4G 2013 14:24:01

Diagram 4 b:

Measuring...

G v 12401 g

[

® RBW 100 kHz
20dB w SWT 10s & VBW 1 MHz

Mode Auto Sweep

MI[1]

30.29 dBmi|
1.99108410 GHz|

HL 13,000 dim

'Slaﬂ: 1.991 GHz

3001 pts

500.0 kHz/
——

Stop 1.996 GHz,

Date: 14.8UG 2013 14:25:26

Measuring...

G e 142520 4
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Ref Level 40.00 dBm & RBW 1 MHz
- ALt 20dB w» SWT 105 VBW 10MHz Mode Auto Sweep

MI1[1]

24,77 dBmi|
1.99602830 GH|

HL 13,000 dém

lSlaﬂ: 1.996 GHz 3001 pts 1.0 ﬁHZ/

L | Measuring...  BEREREEND e
Date: 14 AUG 2013 14:26:35

Stop 2.006 GHz,

14:26:35 4

SP Technical Research Institute of Sweden



o Your oo

" Oén(_e N

'I'I“\\

(T

“,,

Diagram 5 a:

50 dB

Date Reference

2013-10-09 P305639-F24

Appendix 4

Page

11 (26)

- RBW
25dB w SWT 10s

VBW 100 kHz

10 kHz
Mode Auto Sweep

MI1[1]

1.930000000 GHz|

22.26 dBmi|

20

a = el

HL 13500 din

929 GHz

3001 pts

200.0 kHz/
——

Date: 15.8UG 2013 13:35:32

Diagram 5 b:

20 dB

Measuring...

Stop 1.931 GHz

133532 4

[

15dB » SWT 105 = VBW

& RBW 100 kHz

1 MHz

Mode Auto Sweep

MI1[1]

1.92899080 GHz|

27,72 dBmi|

HL 23,000 dim

-60 b

-70 dBm:

80

924 GHz

3001 pts

500.0 kHz/
——

Date: 15.4UG 2013 14:04:12

Measuring...

Stop 1.929 GHz,

14:04:13 i
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Diagram 5 c:

Ref Level 30.00 dBm & RBW 1 MHz

- ALt 15dB = SWT 10s VBW 10MHz Mode Auto Sweep

MI[1] 30,54 dBm
1.92397500 GHz,

—————————{H1 -13.000 din

50 a8

-60 b

-70 dBm:

-B0 o

lSlaﬂ: 1.914 Cin 3001 LB 1.0 ﬁHz/ Stop 1.924 GHz|
il | Moasuring... WAAALID W8

14:04:44 v
Date: 15.8UG 2013 14:04:44
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Diagram 6 a:

= RBW 10kHz
- ALt 25dB = SWT 10s VBW 100kHz Mode Auto Sweep

MI1[1] 23,92 dBm)|

1.930000000 GHz|

S50 di

40 o

30

20 Bl e i T i e B s St T et
|
/

10 /l

0 dB V.

20 68 __f;

30 g8 - .,""
gk A AR ]

40 dBm

e

'Slaﬂ: 1.929 GHz 3001 prs 200.0 kHz/ Smﬁ 1.931 GHzl
f n | Moasuring... RAAAIL W8

Date: 154G 2013 13:48:38
Diagram 6 b:

Multiview | Spectrum 1 [Z]
Ref Level 30.00 dBm ® RBW 100 kHz

13:48:39 4

- Att 15dB = SWT 10s = VBW 1 MHz Mode Auto Sweep

MI1[1] 29,27 dBm)|

1.92897080 GHz|
20 d

20

HL 23,000 dim

.30 B

-60 b

-70 dBm:

'Slaﬂ: 1.924 GHz 3001 prs 500.0 kHz/ Smﬁ 1.929 GHZl
Il Measuring...  BENERREND WO 1

107 8
Date: 15.4UG.2013 14:11.07
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Ref Level 30.00 dBm = RBW 1 MHz
- ALt 15dB = SWT 10s VBW 10MHz Mode Auto Sweep

MI1[1]

30,11 dBmi|
1.92396500 GHz

—————————{H1 -13.000 din

50 a8

-60 b

-70 dBm:

-B0 o

lSlaﬂ: 1.914 CiHE 3001 pts 1.0 ﬁHZ/

| Measuring... MAREREELD W8
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® RBW S0 kHz
VBW 500 kHz Mode Auto Sweep

- ALt 25dB w SWT 10s

50 dB

MI1[1]

M2[1]

24,75 dBmi|
1.930000000 GHz

21.65 dBm|
1.929906 700 GHz|

20

H1 13000 dibm

3001 pts

lSlaﬂ: 1.929 GHz

200.0 kHz/
——

Date: 154G 2013 14:46:58

Diagram 7 b:

Measuring...  SARMANAED W

1.931 GHz!

144658 g

[

® RBW 100 kHz
- ALt 15dB w» SWT 10s = VBW 1 MHz Mode Auto Sweep

20 dB

MI1[1]

28.15 dBmi
1.92895250 GHz

HL 23,000 dim

-60 b

-70 dBm:

80

3001 pts

lSlaﬂ: 1.924 GHz

500.0 kHz/
——

Date: 15.4UG 2013 14:47:50

Measuring... ERERREEED WS

1.929 GHz!

144751 4

SP Technical Research Institute of Sweden



Diagram 7 c:

MultiView | Spectrum
RefLevel 30,00 dBm

- At 1545 @ SWT 105 VBW I10MHz Mode Auto Sweep

Date Reference

2013-10-09 P305639-F24

Appendix 4

& RBW 1 MHz

Mi[1]

1.92394500 GHz|

8 dBm|

3001 pts

1.0 MHz/ Stop 1,924 GHz

Start 1,914 GHz
-

Data: 15.AUG 2013 144836

| Measuring... EANEREEND WO

14:48:36 &

Page

16 (26)

SP Technical Research Institute of Sweden



(T

J\'your 0
', Tence R
'I'I“\\

“,,

Diagram 8 a:

MultiView || Spectrum
RefLevel 60,00 dBm

- At 25d0 » SWT 105 VBW 100 kHz
TOF

Date

Reference

2013-10-09 P305639-F24

Appendix 4

& RBW 10 kHz

Mode Auto Sweep

Mi[1]

23.99 dBm|
930000000 GHz|

3001 pts

200.0 kHz/

Stop 1,931 GHz|

Start 1,920 Griz
-

Data: 15.AUG 2013 145619

Diagram 8 b:

MultiView ' | Spectrum
RefLevel 30,00 dBm

- Att 1548 » SWT 105 & VBW
TOF

| measuring... EEMENEENY We

14:56:19 i

)

= RBW 100 kHz
I MHz  Mode Auto Sweep

Mi[1]

30.47 dBm|
1.92894920 GHz|

Start 1,924 GHz
-

3001 pis

500.0 kHz/

Stop 1,929 GHz

Data: 154G 2013 145718

| Measuring... EIEIEIED We

14:57:18 i

Page

17 (26)

SP Technical Research Institute of Sweden



Date Reference

V¥, 2013-10-09 P305639-F24

= Appendix 4
J\'your r'os:
', Tence &

'I'I“\\

Diagram 8 c:

Page

18 (26)

Ref Level 30.00 dBm & RBW 1 MHz

- ALt 15dB = SWT 10s VBW 10MHz Mode Auto Sweep

MI1[1]

29,84 dBm|
1.92398170 GHz

—————————{H1 -13.000 din

50 a8

-60 b

-70 dBm:

-B0 o

lSlaﬂ: 1.914 CiHE 3001 pts 1.0 ﬁHZ/

L | Measuring... MAREREELD W8
Date: 154062013 14:58:15

Stop 1.924 GHz

14:58:15 g

SP Technical Research Institute of Sweden



(T

J\'your 0
', Tence R
'I'I“\\

“,,

Diagram 9 a:

Date Referel

nce

2013-10-09 P305639-F24

Appendix 4

Page

19 (26)

- RBW

25dB w SWT 10s

50 dB

VBW 100 kHz

Mode Auto Sweep

MI1[1]

21,77 dBmi|
1.990000000 GHz|

HL 13500 dem

lSlaﬂ: 1.989 GHz

3001 pts

200.0 kHz/
——

Date: 16.4UG 2013 08:05:34

Diagram 9 b:

Measuring...

Stop 1.991 GHz

CHN— . 09:05:35 4

[

15dB » SWT 105 = VBW

® RBW 100 kHz

Mode Auto Sweep

20 dB

MI1[1]

28.16 dBmi
1.99100000 GHz|

HL 23,000 dim

-60 b

-70 dBm:

80

lSlaﬂ: 1.991 GHz
—

3001 pts

500.0 kHz/
——

Date: 16.4UG 2013 08:07:16

Measuring...

Stop 1,096 GHz,
s e

09:07:16 i

SP Technical Research Institute of Sweden



Date Reference Page

V¥, 2013-10-09 P305639-F24 20 (26)

7S
S Appendix 4
N your A :=
%, 7ence s
i
Diagram 9 c:
Multiview | Spectrum E]
Ref Level 30.00 dBm = RBW | MHz
- ALt 15dB » SWT 10 VBW 10MHz Mode Auto Sweep
M1[1] 79,19 dBm|
1.99606500 GHz|
20 of
10 ol
0 din
=10
———————————#1 -13.000 dis
-20
-IJIJ
o
-50 a8
-60 b
-T0 dBm:
-B0 d8
Start 1,006 GHZ 3001 pis 1.0 MHz/ Stop 2.006 GHZ,
f N | Moasuring... WAAALID W8 o808:31 o

Date: 164G 2013 09:08:21

SP Technical Research Institute of Sweden



(T

N your A

. Tance
2, /ence &
"'I“\\\

“,,

Diagram 10 a:

Date

2013-10-09 P305639-F24

Reference Page

21 (26)

Appendix 4

- RBW
25dB w SWT 10s

VBW 100 kHz

10 kHz
Mode Auto Sweep

MI1[1]

24,03 dBmi|
1.990000000 GHz|

41 ~17.400 dier

'Slaﬂ: 1.989 GHz

3001 pts

200.0 kHz/
——

Stop 1.991 GHz

Date: 16.4UG 2013 09:14:42

Diagram 10 b:

Measuring...

[ Loy

[

15dB » SWT 105 = VBW

20 dB

® RBW 100 kHz
1 MHz

Mode Auto Sweep

MI[1]

29,99 dBmi|
1.99100000 GHz|

20

HL 23,000 dim

-60 b

-70 dBm:

'Slaﬂ: 1.991 GHz

3001 pts

500.0 kHz/
——

Stop 1.996 GHz,

Date: 1640 2013 08:12:51

Measuring...

09:12:52 i

SP Technical Research Institute of Sweden



Date Reference Page

V¥, 2013-10-09 P305639-F24 22 (26)

o1 Appendix 4
N your ’D::
*, Tence &
/""“‘\\

Diagram 10 c:

Ref Level 30.00 dBm = RBW 1 MHz
- ALt 15dB = SWT 10s VBW 10MHz Mode Auto Sweep

MI1[1] 28.18 dBm
1.99606500 GHz

—————————{H1 -13.000 din

50 a8

-60 b

-70 dBm:

-B0 o

[swartose Giz 3001 pts 1.0 MHz/ Siop 2.006 Giz|
f )i | Moasuring... RAAAIL W8

L 091201
Date: 16.4UG 2013 09:12:01

SP Technical Research Institute of Sweden



(T

o Your oo

Tonce
#,6nce &
"'I“\\\

“,,

Diagram 11 a:

Date Reference

2013-10-09 P305639-F24

Appendix 4

Page

23 (26)

® RBW S0 kHz

25dB w» SWT 10s  VBW 500 kHz

50 dB

Mode Auto Sweep

MI1[1]

M2[1]

1.990000000 GHz|

1990098630 GHz|

24,75 dBmi|

21.82 dBmi|

13.000 dgamr

lSlaﬂ: 1.989 GHz

3001 pts

200.0 kHz/
——

Date: 228G 2013 13:40:05

Diagram 11 b:

Measuring...

1.991 GHz

[EST A Ea

[

® RBW 100 kHz
15dB » SWT 105 » VBW 1 MHz

20 dB

Mode Auto Sweep

MI1[1]

1.99100000 GHz|

29.55 dBmi|

HL 23,000 dim

-60 b

-70 dBm:

80

lSlaﬂ: 1.991 GHz
—

3001 pts

500.0 kHz/
——

Date: 16.4UG 2013 09:55.04

Measuring...

1.996 GHz!
&

09:55:04

SP Technical Research Institute of Sweden



Date Reference

V¥, 2013-10-09 P305639-F24

= Appendix 4
J\'your r'os:
', Tence &

'I'I“\\

Diagram 11 c:

Page

24 (26)

Ref Level 30.00 dBm & RBW 1 MHz

- ALt 15dB = SWT 10s VBW 10MHz Mode Auto Sweep

MI1[1]

27.76 dBmi
1.99606500 GHz|

10

—————————{H1 -13.000 din

20

.30 dBm— po—-

40 8

50 a8

-60 b

-70 dBm:

-B0 o

lSlaﬂ: 1.996 GHz 3001 pts 1.0 ﬁHZ/

Date: 16405 2013 09:56:01

easuring... WAMARAED W

Stop 2.006 GHz,

09:56:01

SP Technical Research Institute of Sweden



Date

2013-10-09 P305639-F24

Reference

Page

25 (26)

S
o Appendix 4
N your A :=
%, 7ence s
Hn
Diagram 12 a:
MultiView | Spectrum [I]
Ref Level 60.00 dBm = RBW 10kHz
- ALt 25dB » SWT 10 VBW 100kHz Mode Auto Sweep
F
: MI1[1] 23.73 dBm|
1990000000 GHz]
50 B
40 b
30 dBm
20 e -
|
|
10 da \
o dn . ¥
%
41 -17.400 dBer
20 a8y
30 dB =
[ Vo 4 . PP
40 dBim
-50 dB
'Slaﬂ: 1.989 GHz 3001 pts 200.0 kHz/ Stop 1.991 GHz,
L :‘ J Moasuring... (HNENEEED W 11:18:43 v
Date: 16.4UG 2013 11:18:43
Diagram 12 b:
Spectrum [Z]
= RBW 100 kHz
- Att 15dE » SWT 10s » VBW 1 MHz Mode Auto Sweep
MI[1] 30,98 <1n|n
1.99 100080 GHz
20 B
10 B
0 e
=10
20
H1 -23.000 denr
Ly g,
s — ——
40 68,
50 ¢
-60 o
-70 dim:
-50 B
'Slaﬂ: 1.991 GHz 3001 pts 500.0 kHz/ Stop 1.996 GHz,
Il [T

Date: 16.4UG 2013 11:19:34

11:19:34 i

SP Technical Research Institute of Sweden



Date Reference

Y 2013-10-09 P305639-F24

o1 Appendix 4
N your ’D::

*, Tence &

/""“‘\\

Diagram 12 c:

Page

26 (26)

Ref Level 30.00 dBm = RBW 1 MHz
- ALt 15dB = SWT 10s VBW 10MHz Mode Auto Sweep

MI1[1]

29,03 dBmi|
1.99600500 GHz|

—————————{H1 -13.000 din

50 a8

-60 b

-70 dBm:

-B0 o

lSlaﬂ: 1.996 GHz 3001 pts 1.0 ﬁHZ/

L | Measuring... MAREREELD W8
Date: 164062013 11:20:18

Stop 2.006 GHz,

12017 4

SP Technical Research Institute of Sweden



DEDADT Date Reference Page
MY e 2013-10-09 P305639-F24 1(21)
SPH |
o1 Appendix 5
A your @::
2, Cance &
I,I'YIW‘-‘\\\

Conducted spurious emission measurements according to CFR 47 §2.1051 /

IC RSS-133 6.5

Date Temperature Humidity
2013-08-14 22°C+3°C 44 % £5%
2013-08-15 23°C+3°C 45% £5%
2013-08-16 23°C+3°C 45% £5%
2013-08-19 23°C+3°C 45% £5%
2013-08-20 23°C+3°C 46 % £5%

Test set-up and procedure

The measurements were made per definition in §24.238. The output was connected to a
spectrum analyzer with a RBW setting of 1 MHz and RMS detector activated. The spectrum
analyzer was connected to an external 10 MHz reference standard during the measurements.

Before comparing the results to the limit, 3 dB [10 log (2)] should be added according to
method E), 3), (iii) “measure and add 10 log(Nant)” of FCC KDB662911 D01 Multiple
Transmitter Output v02

Measurement equipment SP number
Rohde & Schwarz signal analyzer FSW 43 902 073
RF attenuator 902 282
Testo 635 temperature and humidity meter 504 203

Measurement uncertainty: 3.7 dB
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Results

WCDMA MIMO, single carrier:

Date

2013-10-09 P305639-F24

Reference

Appendix 5

Diagrams | BW/[MHz] | TX frequency | Tested Port
1la-b 5 MHz Bwcoma RF A
2a-b 5 MHz Mwcbma RF A
3a-b 5 MHz Mwcboma RF B
4 a-b 5 MHz TWCDMA RF A

LTE single, MIMO single carrier:

Diagrams| BW/[MHz] | TX frequency | Tested Port
5a-b 1.4 B e RF A
6 a-b 1.4 M e RF A
7a-b 20 M 1e RF A
8 a-b 1.4 M e RF B
9a-b 20 M e RF B

10 a-b 1.4 Tite RF A
LTE MIMO, multi carrier:
Diagrams| BW /[MHz] fSymbollc Tested Port
requency
11 1.4 Biv. LTE RF A
12 1.4 Tiv- LTE RF A
MSR MIMO, WCDMA + LTE
Diagrams WCDMA LTE Symbolic | Tested
BW/[MHZz] | BW/[MHZz] | frequency | Port
13 a-b 5 5 BL+w RF A
14 a-b 5 5 M_w RF A
15a-b 5 5 Tiw RF A
16 a-c 5 5 Bim-LTE RF A
17 a-c 5 5 Tiv-LTE RF A

The diagrams are shown on the following pages.
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Remarks

The emission at 9 kHz on some of the plots was not generated by the test object. A
complementary measurement with a smaller RBW showed that it was related to the LO feed-
through. The upper frequency boundary was chosen to cover 10x the highest TX fundamental
frequency.

Limits

CFR 47 §24.238 and IC RSS-133 6.5

Outside a licensee's frequency band(s) of operation the power of any emission shall be
attenuated below the transmitter power (P) by at least 43 + 10 log (P) dB, resulting in a limit of
-13 dBm.

| Complies? | Yes |

SP Technical Research Institute of Sweden
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Diagram 14 a:
Multiview - | Spectrum l:]

Ref Level 50.00 d2m ® RBW | Mz
= ALt 048 = SWT 55 VBW 10MHz  Mode Auto Sweep

TOF
_\1 1[1) _-. 7 a-.. dllir.u
1. 2|

M2[1]

20
| - 1 -
N |
|Start 5.0 kiz 22001 pts 000 MHz / Stop 3.0 GHe
2 Marker Table )
I | T | Function L Function Result |
M1 1 o z o m
Mz 1 1.9675 GHz 36.37 dBm
M3 1 2.994985 GH:z -21.41 dBm
Il JR—— - DRSS

Date: 20.AUG. 2013 09:50:54

Diagram 14 b: o
52

Multiview = | Spectrum

Reof Level 10,00 dBm - REW

1V

o ALt 1008 = SWT 305 VBW 10Mz  Mode Autc Sweep

MI[1]

40 b —

Start 3.0 GHz 32001 pts L7 GHz/ Stop 20.0 GHz
| Muasuring... EASEEEEED W8 005307

Date: 20 ALG 2013 095201
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Diagram 15 a:
Multiview - | Spectrum L l:]

Ref Level 50.00 d2m ® RBW | Mz
= ALt 048 = SWT 55 VBW 10MHz  Mode Auto Sweep

TOF
_\um _-u -‘-. =

04 dien|
GRTS000 GHz

M2[1]

BTl

|Start 5.0 kiz 32001 pts B00.0 MHz / Stop 3.0 GHe

2 Marker Table
Type | Ref | Trc | I | Function L Function Result |
[ 1 1. z 37.16 dBm
Mz 1 1.9875 GHz 36.04 dBm
M3 1 2.984579 GHz -22.02 dBm
Jil | swasuring... w g

Date: 20 AUG. 2013 09:39.08

Diagram 15 b:

MultiView - | Spectrum l_ l:]

Reof Level 10,00 dBm - REW 1 MHz
o ALt 1008 = SWT 305 VBW 10Mz  Mode Autc Sweep

] 21.43 dBm|
19.97 7420 GHz

40 b —

L7 GHz/ Stop 20.0 GHz

Start 3.0 GHz 32001 pts
| Muasuring... EASEEEEED W8 ooar19

Date: 20 ALUG 2013 09:40:19
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Diagram 16 a:

MultiView | Spectrum ]
Rl Level 50,00 dBm « RBW 11
o At 2048« SWT 55 VBW 10MMz  Mode Auto Sweep

ToF
| Frequency Sweep

W]

m2[1] -
5380000 GHz]

- ]
e - .78 B
N |
Start 9.0 kHz 32001 pts 000 MHz / Stop 3.0 GHz
Type | Ref | Trc | 1 Re: | Function L Fundction FResult
M1 1 . z =21/ m
Mz 1 1.938 GHz 37.18 dBm
M3 1 1.9475 GHz 36.40 dBm
JR—— - [T

Date: 20 AUG. 2013 0846:21

Diagram 16 b:

Multiview = | Spectrum ,
Reof Level 10,00 dBm - REW 1 MHz

o ALt 1008 = SWT 305 VBW 10Mz  Mode Autc Sweep

] 2142 dBen|
| 19995480 GHz

40 b —

Start 3.0 GHz 32001 pts L7 GHz/ Stop 20.0 GHz
il | Muasuring...  BESINEEES 8

[TETITI]

Date: 20 ALG 2013 084909
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= RBW 100 kHz
VBW I MMz Mode Auto Sweep

= ALt 2048 = SWT 105
Mi[1]
1,924
Mz[1]
~ EL
II '
|
H]
10 g
] 7 k.
20 =5 —
——
40 e
[CF 1.96 GHz G001 pts 10.0 MHz/ Span 100,0 MHz
2 Marker Table i
Type | Ref | Trc | I | Function L Function Result |
M1 1 . z . m
Mz 1 1.938 GHz 27.53 dBm
M3 i 1.9475 GHz 25.83 dBm
w
| Mwasuring...  SESINNED o8 s
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Page

19 (21)

SP Technical Research Institute of Sweden



Date Reference

2013-10-09 P305639-F24

% . Appendix 5

£t
N your :E
%, 7ence s

Diagram 17 a:

Multiview - | Spectrum L l:]

Ref Level 50.00 d2m ® RBW | Mz
= ALt 048 = SWT 55 VBW 10MHz  Mode Auto Sweep

TOF
M1[1] — 37.28 f]linln
12

M2[1]

20
- . e o
. |
40 dée |
[Start 9.0 kHz 32001 pts 3000 MHz/ Stop 3.0 GHz
2 Marker Table )
Type | Ref | Trc | I | Function L Function Result |
M1 1 1. z 37. m
Mz 1 1.982 GHz 36.23 dBm
M3 1 2.98486 GHz -21.88 dBm
JR—— - [T T

Date: 20 AUG. 2013 0913:35

Diagram 17 b:

MultiView - | Spectrum l_ l:]

Reof Level 10,00 dBm - REW 1 MHz
o ALt 1008 = SWT 305 VBW 10Mz  Mode Autc Sweep

MI[1]

40 b —

L7 GHz/ Stop 20.0 GHz

Start 3.0 GHz 32001 pts
il | Muasuring... EASEEEEED W8 00140
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Ref Level 55.00 d2m = RBW 100 kHz

o At 2048« SWT 105 VBW  1MMz Mode Auto Sweep
Ma[1]
1.9¢
Mi[1]
Ir--‘ o
]
T T T |
o | !
10 dbs |
| |
| ] L 1
i 5 .
s 2
T —— ]
40 die
[CF 1.96 GHz G001 pts 10.0 MHz/ Span 100,0 MHz
2 Marker Table .
Type | Ref | Trc | Re: | Function | Function Result |
M1 1 o z 27.19 dBm
Mz 1 1.982 GHz 25.70 dBm
M3 i 1.9912 GHz -32.51 dBm
w
| Mwasuring...  SESINNED o8 ot
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Field strength of spurious radiation measurements according to 47 CFR 2.1053 /
IC RSS-139 6.5

Date Temperature Humidity
2013-08-05 23°C £ 3°C 56 % £ 5%
2013-08-06 23°C £ 3°C 52% £5%
2013-08-07 23°C £ 3°C 55% £ 5%
2013-08-08 23°C £ 3°C 59% +5%

Test set-up and procedure

The test sites are listed at FCC, Columbia with registration number: 93866. The test site
complies with RSS-Gen, Industry Canada file no. 3482A-1.

The measurements were performed with both horizontal and vertical polarization of the
antenna. The antenna distance was 3 m in the frequency range 30 MHz — 18 GHz and 1m in
the frequency range 18 - 20 GHz.

In the frequency range 30 MHz - 20 GHz the measurement was performed in power with a
RBW of 1 MHz. A propagation loss in free space was calculated. The used formula was

y =20log [?j y is the propagation loss and D is the antenna distance.

The measurement procedure was as the following:

1. The pre-measurement was first performed with peak detector. The EUT was measured
in eight directions and with the antenna at three heights, 1.0 m, 1.5 m and 2.0 m.

2. Spurious radiation on frequencies closer than 20 dB to the limit in the pre-measurement
is scanned 0-360 degrees and the antenna is scanned 1- 4 m for maximum response.
The emission is then measured with the RMS detector and the RMS value is reported.
Frequencies closer than 10 dB to the limit when measured with the RMS detector were
measured with the substitution method according to the standard.
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The test set-up during the spurious radiation measurements is shown in the picture below:

Measurement equipment

Measurement equipment SP number
Semi anechoic chamber 503 881
R&S ESU 26 901 553
R&S FSIQ 40 503 738
EMC 32 ver. 8.52.0 503 899
Chase Bilog Antenna CBL 6111A 502 182
EMCO Horn Antenna 3115 502 175
Flann STD Gain Horn Antenna 20240-20 503 674
High pass filter, RLC Electronics 503 739
Schwarzbeck preamplifier BBV 9742 504 085
Miteg, Low Noise Amplifier 503 285
pComp Nordic, Low Noise Amplifier 901 545
Temperature and humidity meter, Testo 625 504 188
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Tested configurations

LTE MIMO, single carrier (all BW configurations)

BLTEy MLTE; TLTE

LTE MIMO, multi carrier

BIM- LTE; TIM- LTE

WCDMA MIMO, single carrier

BWCDMA’ MWCDMA’ TWCDMA

WCDMA MIMO, multi carrier

B+(B+15)wcoma

MSR MIMO WCDMA and LTE (5 MHz BW configuration)
TL+W

Results for worst emissions found

Diagram 1 a-d:  LTE MIMO, multi carrier, Ty 1e
Diagram 2 a-d:  WCDMA MIMO, multi carrier, B+(B+15)wcpoma
Diagram 3 a-d: MSR MIMO WCDMA and LTE, T_.w

Spurious emission level (dBm)

Frequency

Vertical Horizontal
(MHz) ! 'z

30-20000 All emission > 20 dB below limit All emission > 20 dB below limit

Measurement uncertainty:

3.2 dB up to 18 GHz, 3.6 dB above 18 GHz

Limits

CFR 47 824.238 and IC RSS-133 6.5

Outside a licensee's frequency band(s) of operation the power of any emission shall be

attenuated below the transmitter power (P) by at least 43 + 10 log (P) dB, resulting in a limit of
-13 dBm.

| Complies? | Yes |
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Diagram 1 a:
or
-101 FCC P2
-20T
I -30T
o
©
s
3 -40
]
-50T1
-60T
-701
-80 + + + + + + + + + + + + + 1
30M 50 60 80 100M 200 300 400 500 800 1G

Freauency in Hz

Diagram 1 b:

-107 FCCP2

Level in dBm

-80 + + + + + + + |
1000 1500 2000 2500 3000

Freauency in MHz

Note: The emission between 1930 MHz to 1990 MHz is the carrier frequencies and shall be
ignored in the context.

SP Technical Research Institute of Sweden



\a¢ \A/ Date Reference Page
V¥, 2013-10-09 P305639-F24 5(9)
S

< - Appendix 6

= =

d\'your O =
‘;.C@nce X
II,"‘\‘

14,

Diagram 1 c:

-10T FCC P2

Level in dBm

-80 + + + + + + + |
3G 5G 6 7 8 9 10G 18G
Freauency in Hz

Diagram 1 d:

RBW 1 MHz RF Att 0 dB
Ref Lvi VBW 1 MHz

-13.5 dBm SWT 200 ms unit dBm
_13_E

13.6 dB Offset
-2

hars A~
1VIEW 1MA

-6

-10

-11
-113

Center 19 GHz 200 MHz/ Span 2 GHz

Date: 7.AUG.2013 08:18:56
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Diagram 2 a:
or
-101 FCC P2
-207
I -30T
o
©
s
3 -40
]
-507
-60T
707
-80 + + + + + + + + + + + + + 1
30M 50 60 80 100M 200 300 400 500 800 1G

Freauency in Hz

Diagram 2 b:

-107 FCCP2

Level in dBm

-80 + + + + + + + |
1000 1500 2000 2500 3000

Freauency in MHz

Note: The emission between 1930 MHz and 1990 MHz are the carrier frequencies and shall be
ignored in the context.
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Diagram 2 c:

-10T FCC P2

Level in dBm

-80 + + + + + + + |
3G 5G 6 7 8 9 10G 18G
Freauency in Hz

Diagram 2 d:

RBW 1 MHz RF Att 0 dB
Ref Lvi VBW 1 MHz

-13.5 dBm SWT 200 ms uUnit dBm
_13_1:

13.6 B Offset

-2

1VIEW 1MA

-7

-10

-11
-113

Start 18 GHz 200 MHz/ Stop 20 GHz

Date: 8.AUG.2013 11:42:21
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Diagram 3 a:
or
-101 FCC P2
-20T
I -30T
o
©
s
3 -40
]
-50T1
-60T
-701
-80 + + + + + + + + + + + + + 1
30M 50 60 80 100M 200 300 400 500 800 1G

Freauency in Hz

Diagram 3 b:

-107 FCCP2

Level in dBm

-80 + + + + + + + |
1000 1500 2000 2500 3000

Freauency in MHz

Note: The emission between 1930 MHz and 1990 MHz are the carrier frequencies and shall be
ignored in the context.
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Diagram 3 d:
RBW 1 MHz RF Att 0 dB
® Ref LvI VBW 1 MHz
-13.5 dBm SWT 200 ms unit dBm
_13_1:
13.6 gB Offset
-2
-3
-4

L LE A A~ ANA A A AANARAA b A S ar AN AN L i [ A ARSI AL porii et oy | TMA
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-8
-9
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-11
-113
Start 18 GHz 200 MHz/ Stop 20 GHz
Date: 8.AUG.2013 12:27:47
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External photos

Front side Rear side
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- 48V — INFORMATION
Max: 12A [ NIZw  TEGURENT.

Intertek Control number 113613

Type 3R This device complios with Part 15 of the FCC rules.

Operation i subject 1o the following two conditions:

Enclosure [1) This device may not cause harmiul interfarence, and
[2) This device accepts any interference received

|P55 hmmﬂmowmmmm

This Class 8

p =
(1P)KRC 161 mrz '
y (21P)R2A (120)20130723
”'; (22P)RRUS 11 B2
Made in Mexico
hitp //tracy ericsson net/contact (S)CF81323607 g
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Top side

Bottom side
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