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5.2 Spectral Plots

5.2.1. Test No. 2: Modulation Characteristics

No additional measurements are required for the modulation characteristics. Please

refer to test no. 3, occupied bandwidih on page 18.

Sereenshots below shows information about the modulations I/Q) constellation form
and modulation information table, displaying error to 1deal modulation symbols.
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Figure 3 1/Q) constellation diagram with capture buffer — QPSK (2593.0 MHz)

(15MIz Channel BW)
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Freq 2,503 GHz  Meas Setup 1T x 1LRX Ext. Att 0de
Mode DL TDD, 75 RB (15 MHz), Normal (CP) Sync State oK Capture Time 40.1 ms
GAT :EXT RF Frame 40f 4 (4

_ Result Summary

Frame Result 4/4 Min Mean Limit Mas Limit.  Unit
EVM PDSCH QPSK 2.12 2.12 2.13 18.50 %
EVM PDSCH 16QAM 1350 %
EVM PDSCH 64QAM 9.00 %
Time Alignment Error 2,1 ns
Time alignment Error 3,1 ns
Time Alignment Error 4,1 ns

Results for Selection Subframe(s)  ALL Selection  Antenna 1 Frame Result 4/4
EvM all 1.52 2.10 3.15 e
EVM Phys. Channel 1.52 2.11 3.18 %o
EVM Phys. Signal 1.36 1.94 2.49 %o
Frequency Error -9.31 - 1.00 6.18 Hz
Sampling Error -0.13 0.00 0.18 ppm
1Q Offset - 85.75 - 74.84 - 66.90 de
1Q Gain Imbalance -0.01 0.00 0.01 da
1Q Quadrature Error -0.03 0.01 0.05 °
R5TRP -9.27 -9.24 -9.21 dBm
OSTP 20.26 20.30 20.35 dBm
Power 19.23 20.16 20.33 dBm
Crest Factor 8.28 dg
L L J L Ry o
Date: Z6.MAY.2015 (09:59:17

Figure 4 1/Q constellation table with I/Q error — QPSK (2593.0 MHz) (15MHz

Channel BW)
LTE &) s
Freq 2,593 GHz Meas Setup 1Txx 1Rx Ext. Att o0de
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Figure 5 1/Q) constellation diagram with capture buffer — 16QAM (2593.0 MHz)

(15MIz Channel BW)
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LTE ® [
Freq 2,593 GHz Meas Setup 1T % LRX Ext. Att o de
Mode DL TDD, 75 RB {15 MHz), Normal (CP)  Sync State oK Capture Time 40.1 ms
SGL GAT :EXT RF Frame 2of2 (2)
Result Summary

Frame Result 2/2 Min Mean Limnit Max Limit  Unit
EWM PDSCH QPSK 1.43 1.43 1.43 1850 %
EWM PDSCH 160Q48M 2.65 2.65 2.65 1350 %
EVM PDSCH 6540QaM 9.00 %
Time Alignment: Error 2,1 ns
Time Alignment Error 3,1 ns
Time Alignment Error 4,1 ns

Results for Selection Subframe(s)  ALL Selection  Antenna 1 Frame Result 2/2
EVM all 1.66 2.23 2.59 %
EWM Phys. Channel 1.66 2.25 2.64 %
EVM Phys. Signal 1.27 1.95 2.58 %
Frequency Error - 24.73 -9.81 5.60 Hz
Sampling Error -0.15 0.00 0.18 ppm
10 Offset -89.10 -75.48 - 69.61 dB
1Q Gain Imbalance - 0.02 - 0.00 0.01 de
1Q Quadrature Error - 0.04 0.02 o0.08 2
RSTP -9.44 -9.41 -9.39 dém
QSTP 20.10 20.16 20.22 dBm
Power 19.06 20.00 20.17 dBm
Crest Factor 8.29 dB
GENANEE v

Date: Z6H.MAY.2015 10:41:52

Figure 6 I/Q constellation table with I/Q error — 16QAM (2593.0 MHz) (15MHz

Channel BW)
===
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Figure 7 1/Q constellation diagram with capture buffer — 64QAM (2593.0 MHz)

(15MEz Channel BW)
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2,593 GHz Meas Setup 1T ® 1R Ext. Att 0de
Mode DL TDD, 75 RB (15 MHz), Normal (CP) Sync State oK Capture Time 40.1 ms
SGL GAT :EXT RF Frame 40f4 (4)
Result Summary
Frame Result 4/4 Min Mean Limnit. Max Limit  Unit
EWM PDSCH QPSK 18.50 %
EVM PDSCH 1604aM 12.50 %
EWM PDSCH 6404M 1.85 1.85 1.85 9.00 %
Time Alignment Error 2,1 ns
Time alignment Error 3,1 ns
Time Alignment Error 4,1 ns
Results for Selection Subframe(s) all Selection  Antenna 1 Frame Result 4/4
En Al 1.29 1.79 2.22 e
EWM Phys. Channel 1.31 1.80 2.25 %
EWM Phys. Signal 1.03 1.57 2.00 k3
Frequency Error - 24.27 -1.03 39.37 Hz
Sampling Error -0.14 0.01 0.17 ppm
1Q Offset -90.18 -74.82 -69.71 de
10 Gain Imbalance - 0.00 0.00 0.01 dB
1Q Quadrature Error -0.07 -0.02 0.03 ®
RSTP -9.42 -9.41 -9.38 dem
QSTP 19.94 20.12 20.24 dem
Power 19.07 19.98 20.16 dam
Crest Factar 8.37 de
L L )
Date: 26.MAY.2015 10:45:15

Figure 8 1/Q constellation table with I/Q error — 64QAM (2593.0 MHz) (15MHz

Channel BW)
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5.2.2,. Test No. 3: Occupied Bandwidth
Config A ANT1:

Ref Level 42.50 dbm  Offset 20.50 o6 & RBW (CHAN) 100 kHz

e ALt 32db & SWT 2z = VBW 300 kHz  Mode Auto Sweep
SGL GATEXT
Ko 17 Hax
maf] 26,07 dB)
M1 18400 MH2|
30 d 1 !E 29,88 dBm)
|'* \ 2.5958900 GH2|
20 I'
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L Ll o oA d
Marker

|'I'!En M!'I’n: ¥-valua I r-walus ! Function | Function Result |
| M1 1

2.50569 GHz 20,668 dim

Dz M1, 1 -7.64 MHz | -26.92 dB |
D3| M1 1 1.84 MHz -26.32 db

)i j ]
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Figure 9 Occupied Bandwidth — QPSK (2593.0 MHz) (10MHz Channel BW)
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Figure 10 Occupied Bandwidth — 16QAM (2593.0 MHz) (10MHz Channel BW)
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Figure 11 Occupied Bandwidth — 64QAM (2593.0 MHz) (10MHz Channel BW)
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Spectrum I
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Figure 12 Occupied Bandwidth — QPSK (2593.0 MHz) (10MHz Channel BW)
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Spectrum EVE

Ref Level 42,58 dBm Offset 20.58 d& & RBW (CHAN) 100 kHz

|& Att 32dB @ SWT 25 @ YBW 300 kHz  Mode Auto Sweep
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Figure 13 Occupied Bandwidth — 16QAM (2593.0 MHz) (10MHz Channel BW)
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Figure 14 Occupied Bandwidth — 64QAM (2593.0 MHz) (10MHz Channel BW)
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Config A ANT3:
Spectrum [%]
Ref Level 42.52 dEm Offset 20.58 dB & RBW (CHAN) 100 kHz
= Att 32 dB e SWT 235 @ YBW 300 kHz Mude aulu Sweep
SGL GATEXT
@ 1Pk Max
D3[1] -26.26 dB]
M1 1.8400 MHz|
30 dBl wury 7 Wl 29.93 dBm)|
I 2.5958900 GHz|
20 dBi j \
10 dBl
O =2
0 dBm: ?? [3\
-10 dBm:

: F \
:i M i meﬂ ﬂ

-40 dBm
-50 dBm
CIr 2.590 Gl Iz 1000 pts Span 20.0 Ml lz
[Marker
Type \ Ref | Trc | X-value \ Y-value Function Function Result
ML 1] e59seoHz | 2553 dem
pz| M1l 1] -7.66 MHz | -56.57 dB
D3] ™M1 1 1.84 MHz -26.26 dB

i o w

Date: 2Z4.APR.2015 08:53:17

Figure 15 Occupied Bandwidth — QPSK (2593.0 MHz) (10MHz Channel BW)
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Figure 16 Occupied Bandwidth — 16QAM (2593.0 MHz) (10MHz Channel BW)
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Figure 17 Occupied Bandwidth — 64QAM (2593.0 MHz) (10MHz Channel BW)
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Figure 18 Occupied Bandwidth — QPSK (2593.0 MHz) (10MHz Channel BW)
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Figure 19 Occupied Bandwidth — 16QAM (2593.0 MHz) (10MHz Channel BW)
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Figure 20 Occupied Bandwidth — 64QAM (2593.0 MHz) (10MHz Channel BW)
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Figure 21 Occupied Bandwidth — QPSK (2593.0 MHz) (10MHz Channel BW)
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Figure 22 Occupied Bandwidth — 16QAM (2593.0 MHz) (10MHz Channel BW)
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Figure 23 Occupied Bandwidth — 64QAM (2593.0 MHz) (10MHz Channel BW)
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Figure 24 Occupied Bandwidth — QPSK (2593.0 MHz) (10MHz Channel BW)
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Figure 25 Occupied Bandwidth — 16QAM (2593.0 MHz) (10MHz Channel BW)
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Figure 26 Occupied Bandwidth — 64QAM (2593.0 MHz) (10MHz Channel BW)
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Figure 27 Occupied Bandwidth — QPSK (2593.0 MHz) (10MHz Channel BW)
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Figure 28 Occupied Bandwidth — 16QAM (2593.0 MHz) (10MHz Channel BW)
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Figure 29 Occupied Bandwidth — 64QAM (2593.0 MHz) (10MHz Channel BW)
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Figure 30 Occupied Bandwidth — QPSK (2593.0 MHz) (10MHz Channel BW)
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Figure 31 Occupied Bandwidth — 16QAM (2593.0 MHz) (10MHz Channel BW)
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Figure 32 Occupied Bandwidth — 64QAM (2593.0 MHz) (10MHz Channel BW)
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Figure 35 Occupied Bandwidth — QPSK (2593.0 MHz) (15MHz Channel BW)
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Figure 36 Occupied Bandwidth — 16QAM (2593.0 MHz) (15MHz Channel BW)
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Figure 37 Occupied Bandwidth — 64QAM (2593.0 MHz) (15MHz Channel BW)
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Figure 38 Occupied Bandwidth — QPSK (2593.0 MHz) (15MHz Channel BW)
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Figure 39 Occupied Bandwidth — 16QAM (2593.0 MHz) (15MHz Channel BW)
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Figure 40 Occupied Bandwidth — 64QAM (2593.0 MHz) (15MHz Channel BW)
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Figure 41 Occupied Bandwidth — QPSK (2593.0 MHz) (15MHz Channel BW)
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Figure 42 Occupied Bandwidth — 16QAM (2593.0 MHz) (15MHz Channel BW)
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Figure 43 Occupied Bandwidth — 64QAM (2593.0 MHz) (15MHz Channel BW)
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Figure 45 Occupied Bandwidth — 16QAM (2593.0 MHz) (15MHz Channel BW)
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Figure 46 Occupied Bandwidth — 64QAM (2593.0 MHz) (15MHz Channel BW)
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Figure 47 Occupied Bandwidth — QPSK (2593.0 MHz) (15MHz Channel BW)
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Figure 48 Occupied Bandwidth — 16QAM (2593.0 MHz) (15MHz Channel BW)
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Figure 49 Occupied Bandwidth — 64QAM (2593.0 MHz) (15MHz Channel BW)
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Figure 50 Occupied Bandwidth — QPSK (2593.0 MHz) (15MIz Channel BW)
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Figure 51 Occupied Bandwidth — 16QAM (2593.0 MHz) (15MHz Channel BW)
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Figure 52 Occupied Bandwidth — 64QAM (2593.0 MHz) (15MHz Channel BW)
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Figure 53 Occupied Bandwidth — QPSK (2593.0 MHz) (15MHz Channel BW)
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Figure 54 Occupied Bandwidth — 16QQAM (2593.0 MHz) (15MHz Channel BW)
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Figure 55 Occupied Bandwidth — 64QAM (2593.0 MHz) (15MHz Channel BW)
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Figure 56 Occupied Bandwidth — QPSK (2593.0 MHz) (15SMHz Channel BW)
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Figure 57 Occupied Bandwidth — 16QAM (2593.0 MHz) (1SMHz Channel BW)
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Figure 58 Occupied Bandwidth — 64QAM (2593.0 MHz) (15SMHz Channel BW)
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5.2.3. Test No. 4: Spurious Emissions at the Antenna Terminals

The external attenuation (cable loss of the setup) can be seen as the ‘Offset’ value in

the screenshots. The external attenuation is frequency dependant. Thus the various
‘Offset’ values in the screenshots may differ.
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Figure 39 Spurious Emissions (Lower Band Edge) — QPSK (2501.0 MHz)
(10MHz Channel BW)
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Figure 60 Spurious Emissions (Upper Band Edge) — QPSK (2685.0 MHz)
(10MHz Channel BW)
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Figure 61 Spurious Emissions (9kHz — 3GHz) - QPSK (2593.0 MHz) (10MHz
Channel BW)
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Figure 62 Spurious Emissions (3GHz — 26.900GHz) — QPSK (2593.0 MHz)

(10MHz Channel BW)
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Figure 63 Spurious Emissions (Lower Band Edge) — 16QAM (2501.0 MHz)
(10MHz Channel BW)
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Figure 64 Spurious Emissions (Upper Band Edge) — 16QAM (2685.0 MIlz)
(10MHz Channel BW)
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Figure 65 Spurious Emissions (9kHz — 3GHz) — 16QAM (2593.0 MHz) (10MHz
Channel BW)
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