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10M BW QPSK Low ch.

10M BW 16QAM Low ch.

Spectrum

|“? Spectrum |“?
Raf Lovel 30.00 d8m  Offset 0.89 dE & RBW 1 MHz Raf Lovel 30.00 d8m  Offset 0.89 dB & RBW 1 MHz
be are 40d8 SWT  A0ms @ VBW 3MH:  Mode Auto Sweep po At 40dE  SWT 40 ms e VBW 3MH:  Mode Auto Sweep
SGL Count 100,100 TOF SGL Count 100,100 TOF
@ 1Rm AvgPwr [@1Rm avgPwr
T CITEN] 20.22 dim| | maf1] 18.95 dim|
1. 710060 GHz 1. 710060 GHz
20 mz[1] a0,69 dim| 20 mz[1] an,77 dim|
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10M BW QPSK Mid ch.

10M BW 16QAM Mid ch.

Spectrum

|“? Spectrum |“?
Raf Lovel 30.00 d8m  Offset 0.89 dE & RBW 1 MHz Raf Lovel 30.00 d8m  Offset 0.89 dB & RBW 1 MHz
be are 40d8 SWT  A0ms @ VBW 3MH:  Mode Auto Sweep po At 40dE  SWT 40 ms e VBW 3MH:  Mode Auto Sweep
SGL Count 100,100 TOF SGL Count 100,100 TOF
@ 1Rm AvgPwr [@1Rm avgPwr
T CITEN] 18,98 dim| | maf1] 17.75 dim|
1740810 GHz 1740810 GHz
20 mz[1] 0,85 dim| 20 mz[1] an,70 dim|
6997750 GHz 6999000 GHZ
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ererere————— e * b exorrmeee

Iﬂui 20.0 GHz

10M BW QPSK High ch.

10M BW 16QAM High ch.

Spectrum |“? Spectrum |“?
®of Lovel 30.00 dm  Offsat 0,59 dB w RBW 1 MHz Rof Level 30.00 d8m  Offset 0,59 dB e RBW 1 MHZ
po Art 40 dB SWT 60 ms & VBW 3IMHz Mode Auto Sweep fe ALt 40de  BWT 60 m: & VBW 3IMHz  Mode Auto Sweep
SGL Count 100,100 TDF L Count 100/100 TDF
[[®1rm avgrwr [@1Rm AvgPwr
mif1] 17.57 diim)| mif1] 16,79 diim)|
1.770770 GHz 1.770770 GHz
20 a8 mz[1] 30,94 dim| 20 a8 mz[1] 30,71 dém|
69921490 OHz . 988390 OHz
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15M BW QPSK Low ch.

15M BW 16QAM Low ch.

Spectrum |“? Spectrum |“?
Raf Lovel 30.00 d8m  Offset 0.89 dE & RBW 1 MHz Raf Lovel 30.00 d8m  Offset 0.89 dB & RBW 1 MHz
be are 40d8 SWT  A0ms @ VBW 3MH:  Mode Auto Sweep po At 40dE  SWT 40 ms e VBW 3MH:  Mode Auto Sweep
SGL Count 100,100 TOF SGL Count 100,100 TOF
@ 1Rm AvgPwr [@1Rm avgPwr
T CITEN] 19,66 dim| | maf1] 18.21 dim|
1. 710060 GHz 1. 710060 GHz
20 mz[1] 0,00 dfm| 20 mz[1] an,02 dm|
6999000 GHZ 6993380 CHz
10 g8 10 g8
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Iﬂui 20.0 GHz

15M BW QPSK Mid ch.

15M BW 16QAM Mid ch.

Spectrum |“? Spectrum |“?
Raf Lovel 30.00 d8m  Offset 0.89 dE & RBW 1 MHz Raf Lovel 30.00 d8m  Offset 0.89 dB & RBW 1 MHz
be are 40d8 SWT  A0ms @ VBW 3MH:  Mode Auto Sweep po At 40dE  SWT 40 ms e VBW 3MH:  Mode Auto Sweep
SGL Count 100,100 TOF SGL Count 100,100 TOF
@ 1Rm AvgPwr [@1Rm avgPwr
T CITEN] 17.98 dim| | maf1] 16.69 dim|
1.738320 GHz 1.738320 GHz
20 mz[1] an,87 dm| 200 e mz[1] 31,06 dim|
6998380 CHZ 6995880 CHZ
10 g8 10 g8
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-20 d8 T -20 d8 T
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Start 30.0 MHz 37001 pts Htop 20.0 GHz Start 30.0 MHz 37001 pts
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Iﬂui 20.0 GHz

15M BW QPSK High ch.

15M BW 16QAM High ch.

Spectrum |“? Spectrum |“?
®of Lovel 30.00 dm  Offsat 0,59 dB w RBW 1 MHz Rof Level 30.00 d8m  Offset 0,59 dB e RBW 1 MHZ
po Art 40 dB SWT 60 ms & VBW 3IMHz Mode Auto Sweep fe ALt 40de  BWT 60 m: & VBW 3IMHz  Mode Auto Sweep
SGL Count 100/100 TOF SGL Count 100/100 TOF
[[®1rm avgrwr [[®1rm avgrwr
TR 17.70 dim)| TR 16,32 dim)|
1.765780 GHz 1.765780 GHz
20 a8 mz[1] 30,94 dim| 20 a8 mz[1] 30,83 dom|
6. 995880 OHz 6994630 OHz
10 o 1 10 o 1
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20M BW QPSK Low ch.

20M BW 16QAM Low ch.

Spectrum |“? Spectrum |“?
Raf Lovel 30.00 d8m  Offset 0.89 dE & RBW 1 MHz Raf Lovel 30.00 d8m  Offset 0.89 dB & RBW 1 MHz
be are 40d8 SWT  A0ms @ VBW 3MH:  Mode Auto Sweep po At 40dE  SWT 40 ms e VBW 3MH:  Mode Auto Sweep
SGL Count 100,100 TOF SGL Count 100,100 TOF
@ 1Rm AvgPwr [@1Rm avgPwr
T CITEN] 18.70 dim| | maf1] 16.93 dim|
1. 711480 GHz 1. 711480 GHz
20 mz[1] 20,71 dim| 20 o8 mz[1] 20,93 dim|
6993380 CHz 6.996500 GHr
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20M BW QPSK Mid ch.

20M BW 16QAM Mid ch.

Spectrum |“? Spectrum |“?
Raf Lovel 30.00 d8m  Offset 0.89 dE & RBW 1 MHz Raf Lovel 30.00 d8m  Offset 0.89 dB & RBW 1 MHz
be are 40d8 SWT  A0ms @ VBW 3MH:  Mode Auto Sweep po At 40dE  SWT 40 ms e VBW 3MH:  Mode Auto Sweep
SGL Count 100,100 TOF SGL Count 100,100 TOF
@ 1Rm AvgPwr [@1Rm avgPwr
T CITEN] 17.94 dim| | maf1] 16,66 dim|
= 1. 736450 GHz 1. 736450 GHz
20 dien—y- mz[1] a0,65 dfm| 20 e mz[1] a0,99 divm|
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Iﬂui 20.0 GHz

20M BW QPSK High ch.

20M BW 16QAM High ch.

Spectrum |“? Spectrum |“?
®of Lovel 30.00 dm  Offsat 0,59 dB w RBW 1 MHz Rof Level 30.00 d8m  Offset 0,59 dB e RBW 1 MHZ
po Art 40 dB SWT 60 ms & VBW 3IMHz Mode Auto Sweep fe ALt 40de  BWT 60 m: & VBW 3IMHz  Mode Auto Sweep
SGL Count 100/100 TDF L Count 100/100 TDF
[[®1rm avgrwr [@1Rm AvgPwr
M1 16,99 diim)| mif1] 1641 diim|
1.761410 GHz 1.761410 GHz
20 a8 mz[1] 31,01 dim| 20 a8 mz[1] 30,97 dim|
6987770 GHz 6987140 OHz
10 o8 T 10 o8 T
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Test mode: LTE Band 71

5M BW QPSK Low ch.

5M BW 16QAM Low ch.

Spectrum |“? Spectrum |“?
Ref Lavel 30.00 dém  Offsat 0,64 dB & RBW 1 MHz Ref Lavel 30,00 dém  Offsat 0,64 di & RBW 1 MHz
o Art 40dE SWT 32.1ms & VBW 3IMHz  Mode Auto Sweep f ALt 40dE BWT 32.1m: @ YBW 3IMHz  Mode Auto Sweep
SGL Count 100/100 TOF SGL Count 100/100 TOF
[@1°m AvgPwr [@1°m AvgPwr
. mMi[1] mMi[1] 21.74 dfim)|
663,540 MHz
20 by - mz[1] i 20 mz[1] 1,00 dfm|
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5M BW QPSK Mid ch.

5M BW 16QAM Mid ch.

Spectrum |“? Spectrum |“?
Ref Lavel 30.00 dém  Offsat 0,64 dB & RBW 1 MHz Ref Lavel 30,00 dém  Offsat 0,64 di & RBW 1 MHz
o Art 40dE SWT 32.1ms & VBW 3IMHz  Mode Auto Sweep f ALt 40dE BWT 32.1m: @ YBW 3IMHz  Mode Auto Sweep
SGL Count 100/100 TOF SGL Count 100/100 TOF
[@1°m AvgPwr [@1°m AvgPwr
M mMi[1] 22.78 dBim| mMi[1]
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5M BW QPSK High ch. 5M BW 16QAM High ch.
Spectrum |“j“ Spectrum |“,n
Rof Level 30.00 d8m  Offsal 0,64 dB & RBW 1 MHz Rof Level 30.00 d8m Offsat 0.64 dB & RBW 1 MHz
po Art 40dB SWT 32.1ms & VBW 3IMH:  Mode Auto Sweep 40dE BWT 32.1m: & YBW 3IMH:  Mode Auto Sweep
SGL Count 100/100 TDF Count 100/100 TDE
[[®1Rm mvgrwr
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10M BW QPSK Low ch.

10M BW 16QAM Low ch.

Spectrum |“? Spectrum |“?
Raf Lovel 30.00 d8m  Offset 0,64 d8 & RBW 1 MHz Ref Lavel 30,00 dém  Offsat 0,64 di & RBW 1 MHz
be are 40d8 SWT 32.1ms @ VOW IMH:  Mode Auto Sweep po At 40dE  BWT  32.1ms e VOW 3MH: Mode Auto Sweep
SGL Count 100,100 TOF G TOF
1Rm AvgPwr
T mif1] 23,09 dim| = I mif1]
663,650 MHz y
20 by - mz[1] an,02 dim| 20 by mz[1]
6.999280 GHr 6990870 GHz
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10M BW QPSK Mid ch. 10M BW 16QAM Mid ch.

Spectrum |“? Spectrum |“?
Raf Lovel 30.00 d8m  Offset 0,64 d8 & RBW 1 MHz Ref Lavel 30,00 dém  Offsat 0,64 di & RBW 1 MHz
be are 40d8 SWT 32.1ms @ VOW IMH:  Mode Auto Sweep po At 40dE SWT  32.1ms @ VBW 3IMH: Mode Auto Sweep
SGL Count 100,100 TOF SGL Count 100,100 TOF
[@ 1Rm AvgPwr [@ 1Rm AvgPwr
T CITEN] 2 | maf1] 2
20 MHZ
20 g8 mzi1] 20 g8 mzi1] 30,78 dim|
6994920 GHz 6997720 GHz
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10M BW QPSK High ch. 10M BW 16QAM High ch.

Spectrum |",n Spectrum |“j“
®of Lovel 30.00 d8m  Offsot 0,64 d5 w RBW 1 MHZ ®of Lovel 30.00 d8m  Offsot 0,64 dB w RBW 1 MHz
po Art 40dE SWT 32.1ms & VBW 3IMH:  Mode Auto Sweep fe ALt 40dE BWT 32.1m: & YBW 3IMH:  Mode Auto Sweep
ount 100,100 TDF nt 100/100 TDF
(@ 1°m AvgPwr 0 gPwr
maf1] 23.57 dam| | maf1] 22,95 dam|
GAA, T MHZ 7 688,780 MHz
20 a8 . mz[1] 30,57 dim| 20 o - mz[1] 30,86 dim|
6.999260 OHz 6.998970 OHz
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15M BW QPSK Low ch.

15M BW 16QAM Low ch.

Spectrum |“? Spectrum |“?
Raf Lovel 30.00 d8m  Offset 0,64 d8 & RBW 1 MHz Ref Lavel 30,00 dém  Offsat 0,64 di & RBW 1 MHz
be are 40d8 SWT 32.1ms @ VOW IMH:  Mode Auto Sweep po At 40dE SWT  32.1ms @ VBW 3IMH: Mode Auto Sweep
SGL Count 100,100 TOF G TOF
1Rm AvgPwr
T CITEN] 2788 dim)| | maf1] 21,30 dim|
50 MMz 3650 MMz
20 by mz[1] 20,72 divm| 20 o8 mz[1] 1,07 dim|
6992430 GHz 6.995230 GH7
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S\ui 10.0 GHz

15M BW QPSK Mid ch.

15M BW 16QAM Mid ch.

Spectrum

|“? Spectrum

Raf Lovel 30.00 d8m  Offset 0,64 d8 & RBW 1 MHz

(=]

Raf Lovel 30.00 d8m  Offsat 0.64 dB & RBW 1 MHz

be art 40dE  SWT  32.1ms e VBW 30z Mode Auto Sweep e 40dE SWT  32.1ms @ VBW 3IMH: Mode Auto Sweep
SGL Count 100/100 TOF SGL Count 100/100 TOF
[@1°m AvgPwr [@1°m AvgPwr
T CITEN] 7 diim| | maf1] 22.10 dBm|
673,620 MHz : Mz
20 o mzi1] 31,05 dom| 20 o mz(1] divm|
6997410 GHZ 6.905540 GHz
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15M BW QPSK High ch. 15M BW 16QAM High ch.
Spectrum |",n Spectrum |“,n
®of Lovel 30.00 d8m  Offsot 0,64 d5 w RBW 1 MHZ ®of Lovel 30.00 d8m  Offsot 0,64 dB w RBW 1 MHz
po Art 40dE SWT 32.1ms & VBW 3IMH:  Mode Auto Sweep fe ALt 40dE BWT 32.1m: & YBW 3IMH:  Mode Auto Sweep
ount 100/100 TOF nt 100/100 TOF
[@1°m AvgPwr 0 gPwr
[ mi1] 73,14 dim| TR 71,72 dam|
T 684,110 MHz 684,110 MHz
20 a8 mz[1] 30,76 dim| 20 a8 mz[1] 30,92 dim|
6.993360 OHz 6. 998340 GHZ
10 o 1 10 o 1
od - od |
| |
-10 -10
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20M BW QPSK Low ch. 20M BW 16QAM Low ch.

Spectrum 1% Spectrum |“?
Raf Lovel 30.00 d8m  Offsat 0.64 dB & RBW 1 MHz Ref Lavel 30,00 dém  Offsat 0,64 di & RBW 1 MHz
be Art 40de SWT 32.1m: e VBW 3MH:  Mode Auto Sweep P art 40dE SWT  32.1ms @ VBW 3IMH: Mode Auto Sweep
GL Count 100/100 TOF G TOF
[@ 1Rm AvgPwr
T mz[1] a1,00 dim| | maf1] 21,26 dim|
1 6.999590 GHz Mz
20 by - mi1] 20,98 dfm| 20 ol mz[1] 0,05 dim|
664,170 MHZ 6.997100 GH7
10 g8 : 10 ¢8
=10 & 1 10 a8 1
13.000 13.000
-20 d8 20 dé T
-30 c8 -30 ¢
= - 40 g —
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& 50 ¢8
0 I 60
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L JL J L I\ J

20M BW QPSK Mid ch. 20M BW 16QAM Mid ch.

Spectrum |“? Spectrum |“?
Raf Lovel 30.00 d8m  Offset 0,64 d8 & RBW 1 MHz Ref Lavel 30,00 dém  Offsat 0,64 di & RBW 1 MHz
be are 40d8 SWT 32.1ms @ VOW IMH:  Mode Auto Sweep po At 40dE SWT  32.1ms @ VBW 3IMH: Mode Auto Sweep
SGL Count 100,100 TOF SGL Count 100,100 TOF
[@ 1Rm AvgPwr [@ 1Rm AvgPwr
T CITEN] . | maf1] 21,79 dim|
671,640 MHz
20 iy mz[1] 20 ol - mz[1] 0,59 dim|
¥ 6.997410 GH7
10 g8 : 10 g8
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-20 d8 T -20 d8 T
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HLo e — Pipvii L
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Start 30.0 MHz 37001 pts Htop 10.0 GHz Start 30.0 MHz 37001 pts Htop 10.0 GHz
ererere————— e * b e *

20M BW QPSK High ch. 20M BW 16QAM High ch.

Spectrum |",n Spectrum |“,n
®of Lovel 30.00 d8m  Offsot 0,64 d5 w RBW 1 MHZ ®of Lovel 30.00 d8m  Offsot 0,64 dB w RBW 1 MHz
po Art 40dE SWT 32.1ms & VBW 3IMH:  Mode Auto Sweep fe ALt 40dE BWT 32.1m: & YBW 3IMH:  Mode Auto Sweep
ount 100,100 TDF nt 100/100 TDF
(@ 1°m AvgPwr 0 gPwr
mi1] 73,10 dim| I TR 71,35 dim|
679,120 MHz k 679,120 MHz
20 a8 . mz[1] 30,70 dém| 20 a8 - mz[1] 30,84 dim|
6.999280 OHz 6.999280 OHz
10 ol T 10 ol T
o | o |
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-10 -10
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-20 da T -20 da T
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40 ci)——— ’ Bk o —
50 50
60 a8 40 8 -
Start 30.0 MHz 32001 pts Stop 10.0 GHz Start 30.0 MHz 32001 pts Stop 10.0 GHz
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7.4. Band Edge Emissions at Antenna Terminal

Test setup
. Mobile
EUT Divider Test Unit
Spectrum
Analyzer
Limit

According to §22.917(a), §24.238(a) and RSS-132(5.5), RSS-133(6.5), the power of any emission
outside of the authorized operating frequency ranges must be attenuated below the transmitting
power (P) by a factor of at least 43 + 10log(Pwatts;) dB.

According to §27.53(c)(2) and RSS-130(4.7), on any frequency outside the 776-788 M band, the
power of any emission shall be attenuated outside the band below the transmitter power (P) by at
least 43 + 10log(Pwatts;) dB.

According to §27.53(c)(4) and RSS-130(4.7), on all frequencies between 763-775 Mz and 793-805
Mz, by a factor not less than 65 + 10log(Pwats)) dB ina 6.25 kiz band segment, for mobile and
portable stations.

According to §27.53(g) and RSS-130(4.7), for operations in the 600 Mz band and the 698-746 M
band, the power of any emission outside a licensee’s frequency band(s) of operation shall be
attenuated below the transmitter power (P) within the licensed band(s) of operation, measured in
watts, by at least 43 + 10log(Ppwatts)) dB.

According to §27.53(h) and RSS-139(6.6), 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 + 10log(Pwatts;) dB.

Test procedure
971168 D01 v03r01 - Section 6
ANSI C63.26-2015 — Section 5.7

Test settings
1)  Start frequency was set to 30 M and stop frequency was set to at least 10" the
fundamental frequency.
2)  Span was set large enough so as to capture all out of band emissions near the band edge.
3) Setthe RBW > 1% of the emission bandwidth.
4)  Setthe VBW = 3 x RBW.
5)  Set the number of sweep points = 2 x Span/RBW
6) Detector = RMS
7)  Trace mode = trace average
8)  Sweep time should be auto for peak detection. For RMS detection the sweep time should
be set as follows:
a) If the device can be configured to transmit continuously (duty cycle = 98%),
set the (sweep time) > (number of points in sweep) x (symbol period)
(e.g., by a factor of 10 x symbol period x number of points)
Increasing the sweep time (i.e., slowing the sweep speed) will allow for averaging
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over multiple symbols.

b) If the device cannot transmit continuously (duty cycle < 98%), a gated sweep
shall be used when possible (i.e., gate triggered such that the analyzer only
sweeps when the device is transmitting at full power), set the sweep time >
(number of points in sweep) x (symbol period) but the sweep time shall always be
maintained at a value that is less than or equal to the minimum transmission time

c) If the device cannot be configured to transmit continuously (duty cycle > 98%),
and a free-running sweep must be used, set the sweep time so that the
averaging is performed over multiple on/off cycles by setting the sweep time
> (number of points in sweep) x (transmitter period) (i.e., the transmit on-time +
the off-time). The spectrum analyzer readings shall subsequently be corrected by
[10 log (1/duty cycle)]. This assumes that the transmission period and duty cycle
is relatively constant (duty cycle variation < £2%).

d) If the device cannot be configured to transmit continuously and a free-running
sweep must be used, and if the transmissions exhibit a non-constant duty cycle
(duty cycle variations > +2%), set the sweep time so that the averaging is
performed over the on-period by setting the sweep time > (symbol period) x
(number of points), while also maintaining the sweep time < (transmitter on-time).
The trace mode shall be set to max hold, since not every display point will be
averaged only over just the on-time. Thus, multiple sweeps (e.g., 100) in
maximum hold art necessary to ensure that the maximum power is measured.

9)  Allow trace to fully stabilize.

Notes:

1.

Per 22.917(b), 24.238(b), 27.53(h)(3) and RSS-132(5.5), RSS-133(6.5), RSS-139(6.6), compliance
with these rules is based on the use of measurement instrumentation employing a resolution
bandwidth of 1 Miz or greater. however in the 1 Miz 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 may be employed. The emission bandwidth is
defined as the width of the signal between two points, one below the carrier center frequency and
one above the carrier center frequency, outside of which all emissions are attenuated at least

26 dB below the transmitter power.

2. Per 27.53(c)(5) and RSS-130(4.7), for operations in the 776-788 Mk band, in the 100 kiz bands

immediately outside and adjacent to the frequency block, a resolution bandwidth of at least 30 kiz
may be employed.

. Per 27.53(c)(6) and RSS-130(4.7), for operations in the 763-775 Mz and 793-805 M, the reading
taken with any resolution bandwidth setting should be adjusted to indicate spectral energy in a
6.25 kiz segment.

. Per 27.25(g) and RSS-130(4.7), compliance with this provision is based on the use of measurement
Instrumentation employing a resolution bandwidth of 100 kilohertz or greater. However, in the 100
kilohertz bands immediately outside and adjacent to a licensee’s frequency block, a resolution
bandwidth of at least 30 kiz may be employed.

. The EUT was setup to maximum output power as its lowest and highest channel with all bandwidth,
modulation and RB configurations.
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Test results
Test mode: LTE Band 2
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Test mode: LTE Band 5
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Test mode: LTE Band 12
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