FXCA A.303 Antenna Port Conducted Band Edge Measurements Performed at Nokia

Antenna port conducted band edge measurements were performed at Nokia in Irving, Texas on October
18 & 19, 2016. The measurements were performed in response to the Nemko TCB email dated 11
October that requested additional lower band edge measurements to support FXCA A.303 class 2
permissive change. The FXCA downlink (transmit) frequency band for FCC part 90 Subpart S is being
changed from 852- 869 MHz to 862-869 MHz from the original radio test report submittal. The original
radio test report submittal was NTS Test Report No.PR045341 Rev 2 dated April 1, 2016.

EUT Hardware (Same as used for NTS tests):

Company Model Description Part/Serial Number

FCC ID/IC Number

Nokia Solutions FXCA Flexi Multiradio BTS RFM Part#: 472142A.303

and Networks
Serial#: K9144520089

FCCID: VBNFXCA-01

ICID: 661W-FXCA

EUT Software (Same as used for NTS tests):

(1) RFM Unit Software: MED 26.01.R07
(2) System Module Software: FL16A_FSM3_9999_160112_027599

Test Measurement Equipment:

1) Agilent PSA Series Spectrum Analyzer E4440A 3Hz — 26.5GHz
Serial number #US40420652, Firmware Revision: A.08.09 RELEASE
Cal Lab Equip ID: 120194
KEYSIGHT Calibration
Cal Done: 29-Sep-2016
Date Due: 29-Sep-2017
Cert #1-8115155114-71

2) Hewlett Packard 8753D 30kHz — 6Ghz Network Analyzer
Cal Lab Equip ID: NM04755
KEYSIGHT Calibration
Cal Done: 26-Feb-2016
Date Due: 26-Feb-2017
Cert #1-7628330457-94
S/N: 3410A0431315
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The FXCA band edge downlink band edge LTE frequency channel table updated for the new 862 to 869
MHz range is provided below. The 10MHz and 15MHz LTE channel bandwidths are not available since
the overall operating bandwidth is now 7MHz.

The 3GPP frequency band 27 (852 - 869 MHz) band edge downlink (BTS Transmit) EARFCNs for LTE
channel bandwidths (1.4, 3.0, and 5 MHz) are provided in Table 1. The EARFCN is defined as E-UTRA
Absolute Radio Frequency Channel Number. The channel spacing is 100 kHz between channel numbers.

Downlink Downlink LTE Channel Bandwidth
EARFCN Frequency 1.4 MHz 3.0 MHz 5 MHz 10 MHz 15 MHz
Band 27 (MHZ) Not Not
Allowed Allowed
9140 862.0 Band Edge Band Edge Band Edge Band Edge Band Edge
9147 862.7 Bottom Ch
9155 863.5 Bottom Ch
)
~
b 9165 864.5 Bottom Ch
[
<
<
J
x
L
N 9185 866.5 Top Channel
he]
c
(5]
[
9195 867.5 Top Channel
9203 868.3 Top Channel
9210 869.0 Band Edge Band Edge Band Edge Band Edge Band Edge
Table 1: FXCA Band 27 Downlink Band Edge LTE Frequency Channels
Notes:

(1) The bottom two LTE 1.4 MHz channels are EARFCN 9147 (862.7 MHz) and EARFCN 9161 (864.1

(2) One channel in from bottom band edge, the two LTE 1.4 MHz channels are EARFCN 9148 (862.8

MHz) for two carrier operation.

MHz) and EARFCN 9162 (864.2 MHz) for two carrier operation.
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Additional Antenna Port Conducted Band Edge Measurements:
(See page 133 of NTS report for original test information)

As requested in TCB email, the lower band edge (at 862 MHz) measurements were repeated for all
available LTE channel bandwidths and modulation types. The same RF output power levels (as in original
testing performed at NTS) were used for the testing. The same EUT RF port (Ant 1 as in original testing
performed at NTS) was used for all measurements. Since the overall available bandwidth (862MHz to
869MHz) is 7 MHz, the 10 MHz and 15 MHz LTE channel bandwidths (used in the original testing) are not
available.

The requested measurements were made between 861.9625MHz and 861.9875MHz using a RBW of
27kHz. The same limit (determined from FCC part 90.691 and FCC KDB 66291D01 v02r01 for four port

MIMO) used in the original test was used (-26dBm) for this testing. The total RF path loss was
determined to be -42.4 dB (using a network analyzer) and accounted for with the reference level offset

setting of the spectrum analyzer. All measurements were performed with the spectrum analyzer in RMS
average mode (100 traces were used for all measurements except for dual carrier case where 1000

traces were used).

Results summary:

Lower Band Edge Measurement: 861.9625MHz to 851.9875MHz

LTE Bandwidth/Channel Modulation Type
Carrier Carrier Power LTE QPSK LTE -16QAM | LTE -640AM Limit
Frequency Lower Band | Lower Band | Lower Band
Edge Edge Edge
LTE1.4/Bottom Channel 862.7 MHz ~ 8 Watts -33.9dBm -34.1dBm -34.2dBm -26dBm
LTE1.4/Bottom Channel +1 862.8 MHz ~ 8 Watts -41.3dBm -42.0dBm -41.5dBm -26dBm
LTE1.4/Bottom Channel +2 862.9 MHz ~ 8 Watts -42.9dBm -43.2dBm -43.0dBm -26dBm
LTE1.4/Bottom Channel +3 863.0 MHz ~ 8 Watts -43.8dBm -43.9dBm -43.3dBm -26dBm
LTE1.4/Bottom Channel +4 863.1 MHz ~ 8 Watts -43.9dBm -43.7dBm -43.8dBm -26dBm
LTE1.4/Bottom Channel +5 863.2 MHz ~ 8 Watts -44.1dBm -44.5dBm -44.2dBm -26dBm
LTE1.4/Bottom Channel +6 863.3 MHz ~ 60 Watts -28.4dBm -26.2dBm -27.7dBm -26dBm
LTE3/Bottom Channel 863.5 MHz ~ 8 Watts -34.2dBm -34.5dBm -34.5dBm -26dBm
LTE3/Bottom Channel +1 863.6 MHz ~ 60 Watts -29.1dBm -29.5dBm -29.4dBm -26dBm
LTE5/Bottom Channel 864.5 MHz ~ 60 Watts -29.5dBm -29.9dBm -28.7dBm -26dBm
LTE1.4 Dual Carrier/Bottom Channel Sgélele_Z‘Z& ~ 8 Watts/Carrier -26.3dBm -27.1dBm -27.0dBm -26dBm
LTE1.4 Dual Carrier/Bottom Channel +1 8252;4.182'\/'[\;';5( ~ 60 Watts (Total) -27.6dBm -28.1dBm -28.2dBm -26dBm

Note:

(1) To meet band edge requirements for the LTE1.4 and LTE3 bandwidths, the carrier power level was reduced as indicated (~ 8 Watts).
(2) The first full power channel that passes the band edge requirements is shown (~ 60 Watts).
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Lower Band Edge Measurement Data/Plots:

#Atten 28 dB

i’ 1861.969150 MHz

-33.868 dBm

L
Mkrl 861.969 15 MHZ
-33.869 dBm

#Atten 20 dB

i 1861.967738 MHz

-34.080 dBm

Stop 861.937 50 MHz
Sweep 1067 ms (B0BA pts)

Mkrl 881.967 73 MHz)
-34.988 dBm

#Atten 20 dB

i’ 1861.969510 MHz

-34.178 dBm

Stop 861.987 58 MHz
Sweep 1067 ms (5006 pts)

L
Mirl 861.969 51 MHZ
-34.178 dBm

Stop 881.987 58 MHz
Sweep 1067 ms (8OO0 pts)

LTE1.4 Bottom Channel +1_QPSK_8 Watts

#Htten 20 dB

oL o | Marker
" [861.981078 MHz
-41.320 dBm

Mkrl 851.981 87 MHZ]
-41.328 dBm

#Atten 28 dB

0. o | Marker
" [861.883300 MHz
-41.953 dBm

Stop 861.987 56 MHz
Sweep 1.067 ms (5000 pts)

Mkrl 861.983 38 MHz
-41.853 dBm

#Atten 20 dB

Pl [Marker
" |861.985648 MHz
-41.541 dBm

Stop §61.987 58 MHz
Sweep 1.067 ms (3006 pts)

Mirl 861,985 64 MHZ]
-41.541 dBm

Stop §61.987 58 MHz
Sweep 1067 ms (8000 pts)
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LTE1.4 Bottom Channel +2_QPSK_8 Watts

L
Mkrl 861.965 45 MHZ]
#Atten 26 dB —42.947 dBm

861.965450 MHz
-42.947 dBm

Stop 861.987 58 MHz
Sweep 1.867 ms (3000 pts)

L
Mkrl 861.969 24 MHz
#Atten 20 dB —43.181 dBm

861.969240 MHz
-43.181 dBm

LTE1 4 Bottom Channel +3_QPSK_8 Watts

L
Mkrl 861.984 16 MHZ
#Atten 20 dB -43.798 dBm

861.984160@ MHz
-43.798 cBm

Stop 861.987 58 MHz
Sweep 1.067 ms (3000 prs)

L
Mkrl 861.982 B2 MHZ
#ftten 20 dB -43.933 dBm

? 1861.982020 MHz
-43.933 dBm

Stop 861,987 5@ MHz
Sweep 1.067 ms (3008 pts)

L
Mkrl 861.965 65 MHz
#Atten 28 dB —43.027 dBm

? 1861.965650 MHz
-43.027 dBm

Stop 861.887 56 MHz
Sweep 1067 ms (BOOO prs)

Stop 861.987 56 MHz
YBH 82 kHz Sweep 1.067 ms (8000 pts)

L
Mkrl 861.988 67 MHZ]
#Atten 20 dB -43.286 dBm

861.980670 MHz
-43.286 dBm

Stop 861.987 5@ MHz
Sweep 1067 ms (3000 pts)
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LTE1.4 Bottom Channel +4_QPSK_8 Watts

- Agilent 10:

#Arten 20 dB

? 1861.979430 MHz
-43.864 dBm

L
Mkrl 861.979 43 MHZ]
-43.864 dBm

Start 861,962 59 MHz
#Res BH 27 kHz

#Atten 20 dB

861.981490 MHz
-43.709 dBm

Stop 861,987 50 MHz
Sveep 1067 ms (3000 pts)

Mkrl 861.981 49 MHz
-43.709 dBm

#Atten 20 dB

861.9731408 MHz
-43.776 dBm

Stop 861.967 5@ MHz
Sweep 167 ms (80OA pts)

L
Mkrl 861.973 14 MHZ
—43.776 dBm

LTE1.4_ Bottom Channel +5_QPSK_8 Watts

#Atten 268 dB

861.980140 MHz
-44.125 dBm

L
Mkrl £61.980 14 MHZ|
-44.125 dBm

#Htten 20 dB

861.981130 MHz
-44.468 dBm

Stop 661967 56 MHz
Sweep 1.867 ms (8008 pts)

Mkrl 861.981 13 MHz
-44.468 dBm

Stop 861,987 50 MHz
Sveep L.OGY ms (3000 pts)

#Htten 260 dB

? 1861.966190 MHz
-44.163 dBm

Stop 861.987 50 MHz
Sweep 1067 ms (8000 pts)

Mkrl $61.956 19 MHZ
-44.163 dBm

YBH 82 kHz

Stop 861.987 58 MHz
Sweep 1067 ms (3008 pts)
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LTE1.4_Bottom Channel +6_QPSK_60 Watts
Agilent 16:98:31 Oct 18, 2616 L

#Atten 18 dB

Marker
861.979070 MHz
-28.396 dBm

#Atten 16 dB

Marker
©1861.976220 MHz
-26.17@ dBm

#Htten
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LTE3_Bottom Channel QPSK_ 8 Watts

#Rtten 20 dB

861.887110 MHz
-34.151 dBm

Mkrl  861.987 11 MHZ]
-34.151 dBm

#Atten 20 dB

L50? 1861.986980 MHz

-34.480 dBm

Stop 861.987 56 MHz
Sweep 1067 ms (8R08 pts)

L
Mkrl 861.986 98 MH]
—-34.488 dEm

Start 861.962 50 MHz
#Res BH 27 kHz

#Atten 20 dB

861.985330 MHz
-34.540 dBm

Stop 861.987 5@ MHz
Sweep 1067 ms (8000 pts)

L
Mkrl 861.985 33 MHz
-34.548 dBm

YEW 52 kHz

Stop $61.987 5@ MHz
Sweep 1.067 ms (8000 pts)

LTE3_Bottom Channel +1_QPSK_60 Watts

#Hrten 20 dB

O q | Marker
" [861.972870 MHz
-29.854 dBm

L
Mirl 861,972 57 MHz
-29.854 dBm

#Atten 28 dB

Stap 861.987 58 MHz
Sweep 1067 ms (3000 pts)

L
Mkrl £61.987 43 MHZ]
-29.548 dBm

Start 861.962 58 MHz
#Res BN 27 kHz

#Htten 20 dB

861.980680 MHz
-29.379 dBm

Stop 861.987 59 MHz
Sweep 1067 ms (800G prs)

L
Mkrl 861.988 68 MHz
-29.379 dBm

Stop 861.987 58 MHz
Swaep 1.067 ms (800A pts)
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LTE5_Bottom Channel_QPSK_60 Watts

Agilent 16:83:38 0ct 18, 2016 L

. o | Marker
©861.984480 MHz
-29.503 dBm

LTE5_Bottom Channel_16QAM_60 Watts

i Agilent 12:29:82 Oct 18, 2018 L

| o |Marker
" |861.987300 MHz
-29.853 dBm

Marker
*1861.986168 MHz
-28.747 dBm
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LTE1.4 DuaI Carrier Bottom Channel_QPSK_8 Watts

#Atten 20 dB

® 1861.962490 MHz
-26.252 dBm

L
Mkrl 861.962 49 MHz
-26.252 dBm

#Htren 26 dB

Marker
861.96451@ MHz
-27.119 dBm

Stop 861,987 5@ MHz
Sweep 1.067 ms (3000 pts)

Mkrl 861.964 51 MHz]
-27.119 dBm

#Atten 20 dB

861.962910 MHz
-26.980 dBm

Stop 661.987 56 MHz
Sweep 1.067 ms (8066 pts)

Mkrl 861.962 91 MHg]
-26.980 dBm

#Atten 20 dB

861.987230 MHz
-27.595 cBm

LTE1.4 Dual Carrier Bottom Channel +1_QPSK_60 Watts

L
Mkrl 861.987 23 MHZ]
-27.595 dBm

Stop 861.987 50 MHz
Sweep 1.667 ms (8060 pts)

YBH 82 kHz

#Atten 20 dB

* 1861.987500 MHz
-28.054 dBm

Stop 661.987 50 MHz
Sweep 1067 ms (8060 pts)

Mkrl 361.987 58 MHZ
-28.834 dBm

Stop $61.987 50 MHz
Sreep 1.A67 ms (8000 pts)

annel +1_64QAM_60 Watts

L
Mkrl 361.987 23 MHZ)
-28.191 dBm

#Rtten 20 dB

861.987230 MHz
-28.191 dBm

Stop 861,987 50 MHz
Sweep 1.867 ms (8AA0 pts)




