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7.3. Band Edge Emissions at Antenna Terminal

Test setup
o Mobile
EUT Divider Test Unit
Spectrum
Analyzer
Limit

According to §90.543(e),
for operations in the 758-768 Mz and the 788-798 MHz bands, the power of any emission outside

the 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, in accordance with the following:

(1) On all frequencies between 769-775 Miz and 799-805 Mt , by a factor not less than 76+10log(P)
dB ina6.25 kilz band segment, for base and fixed stations.

(2) On all frequencies between 769-775 Miz and 799-805 Mt , by a factor not less than65+10log(P)
dB ina 6.25 kilz band segment, for mobile and portable stations.

(3) On any frequency between 775-788 Mz, above 805 M, and below 758 MM, by at least
43+10log(P) dB.

(4) Compliance with the provisions of paragraphs (e)(1) and (2) of this section is based on the use
of measurement instrumentation such that the reading taken with any resolution bandwidth setting
should be adjusted to indicate spectral energy in a 6.25 kHz segment.

(5) Compliance with the provisions of paragraph (€)(3) of this section is based on the use of
measurement instrumentation employing a resolution bandwidth of 100 kHz or greater. However, in
the 100 kHz bands immediately outside and adjacent to the frequency block, a resolution bandwidth
of 30 kHz may be employed.

According to §90.691(a),

Out-of-band emission requirement shall apply only to the “outer” channels

Included in an EA license and to spectrum adjacent to interior channels used by incumbent
licensees. The emission limits are as follows:

(1) For any frequency removed from the EA licensee’s frequency block by up to and including 37.5
kiiz, the power of any emission shall be attenuated below the transmitter power (P) in watts by at

least 116 Log1o(f/6.1) decibels or 50 + 10Log10(P) decibels or 80 decibels, whichever is the lesser
attenuation, where f is the frequency removed from the center of the outer channel in the block in
kilohertz where f is greater than 12.5 kilz.

(2) For any frequency removed from the EA licensee’s frequency block greater than 37.5 kiiz , the
power of any emission shall be attenuated below the transmitter power (P) in watts by at least 43 +
10Log10(P) decibels or 80 decibels, whichever is the lesser attenuation, where f is the frequency
removed from the center of the outer channel in the block in kilohertz and where f is greater than
37.5 kifz.
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Test procedure
971168 D01 v03r01 - Section 6

971168 D02 v02r02 — Section VIII
ANSI C63.26-2015 — Section 5.7

Test settings

1)

B WN

(22}
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~— O~ — ~— ~— ~— ~—

(o2}

Start frequency was set to 30 Mz and stop frequency was set to at least 10" the

fundamental frequency.

Span was set large enough so as to capture all out of band emissions near the band edge.

Set the RBW > 1% of the emission bandwidth.

Set the VBW 2 3 x RBW.

Set the number of sweep points = 2 x Span/RBW

Detector = RMS

Trace mode = trace average

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 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.

Allow trace to fully stabilize.
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Notes:

1. For Section 90.691(a) compliance testing, use RBW = 300 Hz for offsets less than 37.5 kHz from
a channel edge; RBW = 100 kHz for offsets greater than 37.5 kHz is allowed.

2. Compliance with these rules is based on the use of measurement instrumentation employing a
resolution bandwidth of 1 M or greater. however in the 1 Mz 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.

3. 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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T Power 24,13 dim T Bondwkdth 2,000 Mz ROW 100,000 ks T Power 24,93 ditm T Bandwidih 3,000 Miiz ROW 100,000 ks |
_Banguiow | Rangeup |  mow | Frequency | Powerabs | PowerBel | avie || _Rangeiow | Rengoup | enw |  Frequency | Powerabs | Powermel | auimi ||
+3.000 M2 1,338 Mz 100000 bz | 813 93748 M2 1737 dam 41 41 o8 427 o8 | ~3.000 M2 =3930 Mz 100 000 by B18.707587 Mz A 08 B <70 40 B 33108 an
1938 Mz 1500 Mz | 300000 Mz | 81399375 Ma 79.3% 63 4% o8 STET -1.539 Mz 1500 Mz | 00000 Hy | 820 9ORTS M -73.29 dien 9763 08 532908 |
1.500 M 1530 Mz | J00000M: | 047.00125 Mz 71,98 chm #6120 5159 08 || 1,500 Mz 1530 M- | J00000 M | 024 00635 Meiz 3005 e 64,17 B 19,05 0B
1530 Mz %000 Mhz | 100,000 b4z | 015,30414 Mz 46 24 SR -70.37 b -33.24 0B 1530 Mz £.000 Mhz | 100,000 bHz | G234 0ATS0 MHz -16.69 dbm 41,02 0B 3.69 0B

3M BW QPSK Low ch. FRB

3M BW QPSK High ch. FRB

Spectrum

Spectrum

Rel Level 2500 g Offset 0.45 o8 Mode Sweep Ref Level 2500 dhen  Offset 045 dB Mode Seeep
SGL Count 100/100 SGL Count 100/100
= 1Am AvgPmr
lamch [0 20 chipst Jheck [N
i =TT
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T A e, o ol n
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v | e v v
=0 2028
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<70 g 70 o
CF B15.5 MMs 1001 pts !& 10.0 Mz CF B22.5 MMz 1001 El !m 10.0 Mz
Spactrum Emission Sask Standard: Nonw Spectrum Emission Mask Stondard:
Tx Power 22,24 dm T Bandvekdth 3,000 Mz RBW 100000 k2 T Power 2331 dibm T Bondvwidih 3,000 Mz ROW 100,000 kiz
Mangelow | Rangeup | enw | Frequency | Pawerabs | Poweritel |  Atimit || _Mangelow | Range | wnw | Frequency | PeweraAbs | Poweriel | atimi ||
5 000 My -1.900 M 100,000 kMg B11.95750 M 20 29 dhen E T N ~Tae ok || 5 000 My -3.908 Mg 100 000 kmy B30 93790 Mz -3 98 e AIIV OB 598 08 |
+1.500 iy +1.500 Mz 100 000 My 1299073 Mz A2 95 g <5 10 08 229508 | <1500 My 1500 My 200 000 My B0 99075 M A3 69 dBem <499 B 2300 o8 |
1.300 My 1,530 Mz 00 000 Mz 017 D062 Mz 43,75 o “4 9 B 2375 0h 1.300 My 1530 My 00 000 M2 024 00623 Mz A4 27 o 475008 2427 OB
1500 Mz 5000 Mz | 100.000 kM2 B17 D430 Mz 19.0°%5 gbm 4T 39 B 40508 | 1.5M Mz 5 000 M-y 100000 bz B234,11235 Mz -21.58 dbm =44 59 08 -4 %8 o8
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<% eurofins
KCTL

5M BW QPSK Low ch. 1RB

5M BW QPSK High ch. 1RB

Spectrum

Spectrum

Raf Lavel 25.00 dbm  Offset 0.42 0B Mode Sweep Rof Level 25.00 g Offset 0.42 o8 Mode Swaep
SGL Count 100/100 SGL Count 100/100
P Avgiwe 1R Avgiwe
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CF 0165 MHr 1001 El !E 15.0 MMz CF B2 1.5 MMr 1001 El !E 15.0 MHz
Spectrum Emission Mask Standard: None Spoctrum Envission Mask Standard: None
T Power 24,27 dilm T Bondvidih  5.000 Mz ROW 100,000 ks T Power 24.03 ditm T Bandwidih 5.000 Miiz ROW 100,000 ks |
_Banguilow | Rangeup |  eow | Frequency | Powerabs | PowerBel | avien || _Ranqelow | Rangoup |  enw |  Frequency | PewerAbs | PowerRel | aue ||
= 7300 M «d B30 M2 100000 bz | 813 93300 M2 =16.97 ddm 4124 a8 297 o8 | « 7300 M2 = 338 M 100 000 by B16 00149 Mg 43 25 o 4739 0B =30.2%5 a8
-3.539 Mz 2500MMz | 00000 M | 81399000 MHs <4391 dim 64,18 08 235108 | 2520 M 2500 MMz | 00000 Mz | B18.97108 Mz 74.02 dien 58,06 08 54,00 08 |
2.500 Mz 2530 Mz | I00000M | 0190097 Mez <75.11 dm E T 551108 || 2500 Mz 253 M- | J00000 M | 034 D0%1T Meiz 44,50 dm 68,54 0B 24.50 0B
2500 Mz 7500 Mhz | 100,000 btz | 820 79911 Wiz 43 54 dim 5626 0B -30.59 08 2.530 Mz 7.500 Mz | 100.000 bz | @34 04500 Mz 19.94 dbem 44,02 0B -6.99 08

5M BW QPSK Low ch. FRB

5M BW QPSK High ch. FRB

Spectrum

Ref Lavel 25,00 dBm  Offset 0.45 o8 Moo Seeep Ref Lavel 25,00 dhm  Offset 0.46 o8 Moo Seeen
SGL Count 100/100 SGL Count 100/100
- 18m AvgPwr
himch valin 20 g™t Jhack vaf
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CF B16.5 Mz 1001 pis Span 150 Mz CF B21.5 Mz 1001 pis Span 150 Mz
Spoctrum Emission Mask Standard: None Spoctrum Emission Mask ‘Standard:
T Power 23,30 divim T Bandwidth 5,000 M ROW 100,000 ke | Tt Power 22,37 ditim T Bandwidih 5,000 Mz ROW 100000 kiz
__Rangelow | Range 1 waw | Fre | Powerabs | Powerkel |  atbest | __Rangelow | Rangeup | waw | F | powerabs | Powerkel | aAtimit |
-7 500 Mz -2 590 MZ | 100,000 kHa | 833.8650% Mv 72,70 o 2505 08 S0 08 | -7,500 MHz <350 MG | 100,000 kHa | BAR.9I02 Mg -19.4% den 4782 08 6450 |
2500 Mz 2500 Mz | 300,000 K. B13.9500) Mz 46,17 dBm 4947 OB 01708 | 2500 M-z 23000z | 00000 Mz | BLE.9H00) M 46,10 g 49,55 0b 261008 |
2,900 Mz 2,530 M 300.000 019,00937 Mz 46,13 dBm 4944 B 26,13 08 2,500 Mz 2,530 Mz 000 H: | 024.00007 Mz 46,49 dBm 4906 0 26,49 08
2500 Mz 7.500 Mz | 100.000 kb 015 07458 Mz -21.43 dbm 44,74 08 04 2500 Mz 7.500 Mz | 100.000 kM 34 04500 M-z -21.97 dbem 45 34 08 45708 |
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10M BW QPSK Mid ch. Lower 1RB

15M BW QPSK Mid ch. Lower 1RB

Spectrum

=

Spectrum

=

Rl Lavel 25.00 dim  Offset 0.44 o Mode Seeep Rl Level 25.00 dien  Offset 0.46 ob L —
SGL Count 100/100 SOL Count 100/100
1P Avgiwe 10 Aygimr
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CF 019.0 MMz 1001 - !E 200 MMz CF B21.5 MMz 1001 - !E 40.0 MH2
Spectrum Emission Mask Standard: None Spectrum Enviision Mask Standard: None
Tw Power 24,43 dBm T Bondwidth  10.000 Mz RBW 100,000 ks Tw Power 24,45 dBm Tie Bandwidth 15,000 MHz ROW 100,000 ki
Low W ¥ Povor Abs Povenr Rel ALt _Bangolow | Rangoup | enw | Frequency | Pewerabs | PowerBel | avien ||
13.000 Mz 3 030 Mz 100.000 kg | 811 % My 34 36 dRm <38 9% OB < 1,50 o8 <0 000 M2 =7 330 Mg 100 000 b2 B PATAG M =9 04 ddm =33 4% o8 -804 g8 |
030 M-z 5000 MHz | J00000H: | 81398125 Mz 59.65 dbm 408 08 39,65 0B 7.530 Mz -TE00MM: | J00000HI 81398129 Mz 50,36 dien 74,80 0B -20.36 08 |
5.000 Mz 5030 M-z | 00000 M | B24.01875 Mz 7483 dBm %330 0B 248308 | 7.500 Mz 75M Mz | J00000M: | 62901873 Mz TS50 cm | -100.04 0B S350 ||
5,000 Mz 13,000 M-z | 100.000 bHz | §36.70468 Mz 4314 dbm 4757 0B 30.14 0B 7 530 Mz 20.000 Mz | 100.000 bHz | B33 42542 Mz 4. 75 g £9.19 0B 317508 |
10M BW QPSK Mid ch. Upper 1RB 15M BW QPSK Mid ch. Upper 1RB
Specirum = F
Ref Lavel 2500 dim  Offset 0.45 0 Mode Sweep Ref Lavel 25.00 cin  Offset 0.45 d& Modn Sweep
SGL Count 100/100 SGL Count 100/100
TPm AvgPar
[ = 20 g™t Jhack T AfN
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70 e 70 ane
CF 019.0 MHs 1001 pts Span 26.0 Mz CF 0215 Mz 1001 pis Span 30.0 Mz
Speactrum Emission Mask Standard: None Spectrum Emission Mask Standord: None
Tx Power 24,31 dBm Tn Bondwidth 10,000 Mz ROW 100000 kiz T Power 23,93 dibm T Bondwidth 15,000 Mz ROW 100,000 kiz
Range low |  Rangeup | waw | Fre Paver Abs 3 Bal At | __Rangelow | Rangeup | waw | F | Powerabs | Powermel | At ||
~13.000 Mz 5030 Mtz | 100,000 103 | B11.29533 Wi 43,12 gben 474208 -30a208 | 20,000 Mz <7530 Mz | 100000 00T . B0%,57450 Mz =420 chen 440,16 08 31330 |
5,008 Mz S000MHz | I00000H: | B1I99125 Mz 75,62 dbm 4991 8 S50z | <7534 Mg TS00MHZ | J00000HI | B1D901I3 MMz -75.52 dben AL B As5z o |
4.000 Mz SOMMHz | J00.000M: | 82401979 M-z £1.01 gbm 4534 B ~41.00 o8 7,500 wres TSM M | J00.000M: | 62901873 M 51,49 g 342 0B -31.49 08
5030 Mz 13,000 Mz | 100.000 khez | §24.12957 Mhx -33.5% obm 5706 OB 205508 | 7.5 Mz 20.000 84z | 100000 bWz | §29.057H Mz -24.40 gbm 9.7 08 -i14008 |
. .
10M BW QPSK Mid ch. FRB 15M BW QPSK Mid ch. FRB
Rl Lavel 25.00 dim  Offset 0.45 g D — Raf Lavel 25.00 dien  Offset 0.46 g P —
SGL Count 100/100 SGL Count_100/100
TPm AvgPar
n [ 3 20 kil Jhnch [T
200
10 o
P N WY T -
0 ams . o o =
| | |
10 i : 10 e
1 i i i
20 dbe - : 20 dae
. d ' o [ \
abe — 30 o 7 ¥ A
o B DR B T __;f.'-'-./"“ T b e T
40 - 2 40 e Lac,
o ~ -
A 50 B
<0 -0
J0 70
CF 019.0 MHz 1001 pts Span 76.0 M | CF 071.5 Mz 1001 pis Span 40.0 Mz |
Spectrum Emission Mask Slandord: None Spectrum Emission Mask Standand: hono
T Power 23,10 dBm T Bondwidth 10,000 Mz ROW 100,000 kiiz T Power 23,30 dim T Bandwidih 15,000 Mz ROW 100,000 ki
_Rongelow | Rangeup | eew | ¥ oy | Power abs _Rangelow | Rangeup | maw | Frequency | Powerabs | Powermel | a1 |
=3 3.000 My 5 O Mz 100 000 kg B1D G450 My 2 7.2 e -0 000 M-ty BE TSN 100 000 by D10 S4Ta0 M =31 A9 e 54 86 B -1 48 08 |
5000 M-z S000MHZ | J00000H: | 9199125 Mz 52 6% S <7530 M TE00MMZ | J00000MHI | 01199125 Mz 54,65 diien $0.00 -36.5% 08
5,000 oz SOMMGE | J00000H: | B24.01875 M 42,73 dhm 7.500 Mz 7 530 M 000 H: | 62901875 Mz 56,09 B TRAT OB -36.00 98
5034 13.000 Mz | 100000 krr | 824 07653 Mz 26 95 gbm 7530 Mz 20.000 Mz | 100,000 ke | §9.09761 Mz -30.50 gbem 54,27 0B -175008 |

KCTL-TIR001-003/7 (220705)

KP23-05798




Eurofins KCTL Co.,Ltd.
65, Sinwon-ro, Yeongtong-gu,
Suwon-si, Gyeonggi-do, 16677, Korea
TEL: 82-70-5008-1021  FAX: 82-505-299-8311
www.kctl.co.kr

Straddle channel

KR23-SRF0260-A

Report No.: eurofins

Page (44) of (68) KCTL

1.4M BW QPSK Mid ch. Lower 1RB

3M BW QPSK Mid ch. Lower 1RB

Spectrum

=

Spectrum

=

Ref Lavel 26,00 dBm  Offset 0.4 c8 Mode Sweep Ref Lavel 26,00 dim  Offset 0.46 ¢8 [T rE—
SGL Count 100/100 SGL Count 100/100
tRm AvgPwt TR AvgPwt
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CF B24.0 Mikz 1001 pis Bpan 5.0 Miiz CF B24.0 Mikz 1001 pis Span 10.0 Mz
[ Spectrum Emission Mask Standard: None [ Spectrum Emission Mask Standard: None
o Power 24,45 diim T Bandwhith 1400 Mz ROW 100,000 ke T Powor 24.45 diim T Bandwhith 3,000 Mz ROW  100.000 ke
Bangelow | Rangeup |  Enw | | Powerabs | Powermel | At || _Bangulow | Rangeup | Enw |  Frequency | Powerabs | Power®el | atimin |
=2 SO0 Mz T37 300 bz 100 000 kg 10.11 abm A -3.11 o8 3000 M-y -390 Mg 00000 kg BT ATI0 Mz 1050 dbm 4101 o8 =156 a8
FITH00 Mz | 700.000 kHz | I00.000 H <413 dBm 4577 2131 o8 <1538 Mg -1.500 Mz | 300.000 K BT2 ARITS Mz 39.74 gm 44,15 08 -15.74 08
700,000 kHz 737,500 bWz | 300000 Hz 2 40,71 dBm 4,16 0B =+8.71 08 1.500 Mz 1530 M-z | J00 000 Hr | 625 531I5 Meiz 71,91 dhen 5626 0B 5101 08
737 500 bz 2500 Mz | 100,000 b 82571141 Mz 34.70 chen 5923 b -21.70 08 1.530 Mz 5.000 Mhz | 100.000 kM2 | 82777411 Mz 45,16 diben £9.61 0B -32.16 0B

1.4M BW QPSK Mid ch. Upper 1RB

3M BW QPSK Mid ch. Upper 1RB

Spectrum

Spactrum

=

Ref Lavel 25.00 dim  Offset 0.46 o Mode Seeep Ref Lavel 2500 dim  Offset 0.4 ¢8 Mode S meep
SGL Count 100/100 SGL Count 100/100
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CF B74.0 MHr 1001 pts Elll 5.0 Mz CF B74.0 MHr 1001 pts I& 10.0 Mz
Spactrum Emission Mask Standard: hone Spectrum Emission Mask Standand: None
Tw Power 24,44 dBm T Bandwidth 1,400 MHz RBW 100,000 ks | Tw Power 24,54 dBm Tie Bandvidth 3,000 MHz ROW  100.000 ks
__Bangeiow | Rangeup | wW | Frequency | PowerAbs | PowerRel | aviei | __Rongoelow | Rangoup | W |  Frequency | PowerAbs | Powerkel | auien |
2 500 M-z <737,900 bHz | 100 000 kMg B2 27360 Mz 35 80 gam A0 24 08 | 22 80 o8 % 000 M-z <1590 Mrz | 100 000 kMg B20.2 1388 My 4371 gbm ELFET ) -33.71 0B
737.500 kMg 700 000 kMg 300,000 M. 82329732 MMz 48,07 dbm 4252 08 4807 08 1.939 My -1 500 Mg 300 000 My 822 4687 MHZ =729 dlen 49 B 5239 0B
700,000 ks 737500 kHz | 00000 H: | 24, 70804 Mz 40,69 ¢ £5.1308 20,69 0B 1.500 M-z 1530 MMz | 00000 M | 82550625 Mz 79,62 dbm £4.36 0 19,62 0B
737,500 kHz 2500 MHz | 100.000 kM2 | §24.74000 M-z -16 69 dbm 41,13 9B 369 0B 1530 M-z 5000 Mz | 100.000 bHz | §25.54250 Mz -15.10 dben -39 64 9B 2.10 9B

3M BW QPSK Mid ch. FRB

Spectrum

Spectrum

Ref Level 25.00 dien  Offset 040 gb Mode Sweep Raf Level 25.00 sbn  Offset 0.45 0B Mode Seeep
SGL Count 100/100 SO Count 100/100
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o 20 iF2 Pk
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o v 0 g *
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| "~ il 1
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CF B74.0 MHs 1001 . E 5.0 MMz CF B74.0 MMz 1001 . ‘E 10.0 Mz
Spectrum Emdssion Mask Standard: None Spoctrum Emisiion Mask Standard: None
T Power 23,34 dBmy T Bandwidih 1,400 Mz RBW 100.000 kHz Tw Power 23,41 dlm Ti Bandwidih 3,000 Mz RBW  100.000 kHz
_Bangelow | Rangetip |  mnw | Frequency | PowerAbs | PowerBel | i | _Bangolow | Rangeup | enw | Frequency | Powerabs | Poweriel | Atmin |
=3 SO0 M- =737 300 by 100,000 k. 000 1981 dbm 43.1% o .81 08 ~3.000 M-I =3. 330 My 100 00O b2 BIT 43730 Mz 1901 clm A2 A7 OB 501 o8
737,500 kMg =700 000 kMg 300 000 M, 97 41.79 dbm 71308 237908 1.930 Mg +1.500 Mg 300 000 M 822 4937 MM “A) 4T den <4 00 B 2347 OB
700,000 bz 737,300 by 300 000 Mz 24 TOR)- - 43 99 B 472 M 2190 98 1,500 Mz 1500 Mz 300 000 W 025 S063S M-z 41 68 b STV OM 2168 9B
737,500 kM2 2 500 Mz 100.000 kHz §24 74501 M2 21,70 dbn 45 04 o8 4,70 o 1.5 Mz 5 000 Mz 100 000 b=z 25 5775 ez -20 00 dben 441 B -7.00 0B
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eurofins
KCTL

5M BW QPSK Mid ch. Lower 1RB

10M BW QPSK Mid ch. Lower 1RB

Spectrum

=

Spectrum

3

Ref Lavel 2500 dbm  Offset 046 o8 Mode Sweep Rof Level 25.00 dim  Offset 0.46 cB Mode Sweep
SGL Count 100/100 $GL Count_100/100
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CF B24.0 MHz 1001 pts Bpan 15.0 MHe CF B24.0 MHz 1001 pts Bpan 26.0 Mz
Spectrum Endssion Mask Standard: None Spectrum Endssion Mask Standard: None
T Power 24,50 ditm T Bandveidih  5.000 Mz REW 100000 ke T Povwor 24,42 ditm T Bandwidih 10,000 MHz ROW 100.000 kiz |
__Ranqelow | Rangeup | mow | Frequency | PowerAbs | Powermel | aien | __Rangeilow | Rengoup | enw |  Frequency | Powerabs | Powermel | auieit ||
-7.500 bz 2338 Mz | 100,000 bHg B30 ATH00 Wiz -30.24 gbm 44,74 08 S EIT ) 13,000 Mz 5 030 MG | 100,000 hHa BB G443 ST 3273 gem =736 08 STET |
-2.530 Mz 2500 Mz | 300,000 H B21.4500) Mz 43,57 dien 06,07 o8 35708 || 5,030 Mz 5,000 MMz | 300,000 H D18 901T5 Mz £0.36 cen 84,79 08 40,36 o8 |
2500 Mviz 2530 Mz | 300,000 M2 026, 5097 Mz T4 .06 5.6 0B 5406 8 || 5,000 Mz 5008 Mez | 300,000 M2 ATHOLETS Meiz T4.72 e 5,14 08 24,72 08
2500 Mz 7500 Meiz | 100,000 bz G20 27711 Mtz 44 6§ dBm £9.10 08 31.68 08 5 034 Mz 13,000 Mz | 100.000 ik B)1 75672 Mtz -43.07 b &7 46 0B -30.03 98
5M BW QPSK Mid ch. Upper 1RB 10M BW QPSK Mid ch. Upper 1RB
Spectrum |'=.' T
Ref Lavel 2500 dBm  Offset 0.46 db Mode Sweep Ref Lovel 2500 din  Offset 0.46 db Mode Seeep
SGL Count 100/100 SGL Count 100,100
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CF D24.0 Mz 1001 pts Span 15.0 SHr CF D24.0 Mz 1001 pts Span 76.0 Mz
Spectrum Emission Mask Standarnd: None Spectrum Emission Mask Standard: None
T Power 24,27 dbm Tw Bandveidth 5,000 M ROW  100.000 kiz | T Powor 2426 dim Tu Bandwidih 10,000 MMz ROW 100000 kiz |
__Rangelow | Range up wnw | Fre 1 Abs | Powerkel | atiest || __Range Low Bangoup | enw | ¥ | Pawerabs | Power®el | atimi |
=7 500 Mz -2.590 Mz | 100,000 b3 [ET 4339 cm 477008 303908 | +12.000 Mz <5000 MMz | 100000 by W64 a0 Mz 4330 den 47 46 db 302008 |
-2 53 Mtz 2300 Mz | 300 000 i B21AT L0 Wiz 74,02 58,79 08 SA02on | 5,000 Wiz S5.000 M-z | 300 000 M DLEPRLTS Wiz 75,66 dom 4992 o8 53,66 08 |
2,500 Mz 2530 Mmz | 300.000 Mz 02650907 M-z 44,60 Bm £4.97 b 2450 08 | | 5.000 Mz 5030 Mez | 300.000 Wz BIPOLRTS Mz 40,14 den 94,40 0B 0,14 08
2500 Mz 7.500 Meiz | 100.000 ki Wit 34500 M-z -19.95 gbm 4422 0B 40508 | 5,000 Mz 12,000 Mz | 100.000 ki W29 10002 Mz -32 43 g 56 65 OB -1943 08 |

5M BW QPSK Mid ch. FRB

10M BW QPSK Mid ch. FRB

Spectrum
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15M BW QPSK Mid ch. Lower 1RB 15M BW QPSK Mid ch. Upper 1RB
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7.4. Spurious Emissions at Antenna Terminal

Test setup
o Mobile
EUT Divider Test Unit
Spectrum
Analyzer
Limit

According to §90.543(e),

for operations in the 758-768 M and the 788-798 M bands, the power of any emission outside
the 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, in accordance with the following:

(1) On all frequencies between 769-775 Miz and 799-805 Mk , by a factor not less than 76+10log(P)
dB ina6.25 kilz band segment, for base and fixed stations.

(2) On all frequencies between 769-775 Miz and 799-805 Mk , by a factor not less than65+10log(P)
dB ina 6.25 kiz band segment, for mobile and portable stations.

(3) On any frequency between 775-788 iz, above 805 M, and below 758 M, by at least
43+10log(P) dB.

(4) Compliance with the provisions of paragraphs (e)(1) and (2) of this section is based on the use
of measurement instrumentation such that the reading taken with any resolution bandwidth setting
should be adjusted to indicate spectral energy in a 6.25 kHz segment.

(5) Compliance with the provisions of paragraph (e)(3) of this section is based on the use of
measurement instrumentation employing a resolution bandwidth of 100 kHz or greater. However, in
the 100 kHz bands immediately outside and adjacent to the frequency block, a resolution bandwidth
of 30 kHz may be employed.

According to §90.691(a),

Out-of-band emission requirement shall apply only to the “outer” channels

Included in an EA license and to spectrum adjacent to interior channels used by incumbent
licensees. The emission limits are as follows:

(1) For any frequency removed from the EA licensee’s frequency block by up to and including 37.5
kHz, the power of any emission shall be attenuated below the transmitter power (P) in watts by at
least 116 Log10(f/6.1) decibels or 50 + 10Log+0(P) decibels or 80 decibels, whichever is the lesser
attenuation, where f is the frequency removed from the center of the outer channel in the block in
kilohertz where f is greater than 12.5 kilz.

(2) For any frequency removed from the EA licensee’s frequency block greater than 37.5 kil , the
power of any emission shall be attenuated below the transmitter power (P) in watts by at least 43 +
10Log10(P) decibels or 80 decibels, whichever is the lesser attenuation, where f is the frequency
removed from the center of the outer channel in the block in kilohertz and where f is greaterthan
37.5 Kiz.
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Test procedure

971168 D01 v03r01 - Section 6
ANSI 63.26-2015 — Section 5.7

Test settings

—

)  Start frequency was set to 30 Mz and stop frequency was set to at least 10t the
fundamental frequency.

2)  Detector = RMS

3)  Sweep time = auto couple.

4)  Trace mode = trace average

5)  Allow trace to fully stabilize.

6) Please see test notes below RBW and VBW settings.
Notes:

1. Compliance with these provisions is based on the use of measurement instrumentation employing
a resolution bandwidth of 100 kiz or greater for frequencies less than 1 iz and 1 Mk or greater for
frequencies greater than 1 (ffz.

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.

KCTL-TIR001-003/7 (220705) KP23-05798



Eurofins KCTL Co.,Ltd.
65, Sinwon-ro, Yeongtong-gu,

Report No.:

Suwon-si, Gyeonggi-do, 16677, Korea KR23-SRF0260-A %} cu rOfI ns

TEL: 82-70-5008-1021  FAX: 82-505-299-8311 Page (49) of (68) KCTL
www.kctl.co.kr

Test results

Test mode: LTE Band 14
5M BW QPSK Low ch. 5M BW QPSK High ch.
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Test mode: LTE Band 26
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7.5. Peak to Average Power Ratio (PAPR)

Test setup
. Mobile
EUT Divider Test Unit

Spectrum
Analyzer

Test procedure

971168 D01 v03r01 - Section 5.7.2
971168 D02 v02r02 — Section VII
ANSI 63.26-2015 — Section 5.2.3.4

Test settings

5.2.3.4 Measurement of peak power in a broadband noise-like signal using CCDF
1)  Set resolution/measurement bandwidth 2 OBW or specified reference bandwidth
2)  Set the number of counts to a value that stabilizes the measured CCDF curve.
3)  Set the measurement interval as follows:

a) For continuous transmissions, set to the greater of [10 x (humber of points in sweep) x
(transmission symbol period)] or 1 ms.

b) For burst transmissions, employ an external trigger that is synchronized with the EUT
burst timing sequence, or use the internal burst trigger with a trigger level that allows the
burst to stabilize. Set the measurement internal to a time that is less than or equal to the
burst duration.

c) If there are several carriers in a single antenna port, the peak power shall be determined
for each individual carrier (by disabling the other carriers while measuring the required
carrier) and the total peak power calculated from the sum of the individual carrier peak
powers.

4)  Record the maximum PAPR level associated with a probability of 0.1%

5.2.6 Peak-to-average power ratio

Use one of the procedures presented in 5.2(ANSI C63.26-2015) to measure the total peak power
and record as Ppk.

Use one of the applicable procedure presented 5.2(ANSI C63.26-2015) to measure the total average
power and record as Pac. Determine the P.A.P.R from:

PAPR(dB) = Pe (dBm or dBW) - Pag(dBm or dBW)
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Test results

Test mode: LTE Band 14
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7.6. Frequency stability

Test setup
Temp & Humidity chamber o Mobile
Divider Test Unit
EUT
Spectrum
Analyzer
Limit

According to §2.1055(a),
The frequency stability shall be measured with variation of ambient temperature as follows:
1) From -30° to + 50° centigrade for all equipment except that specified in paragraphs (a)
(2) and (3) of this section.
2) From -20° to + 50° centigrade for equipment to be licensed for use in the maritime
services under part 80 of this chapter, except for class A, B, and S emergency position
indicating radiobeacons (EPIRBS), and equipment to be licensed for use above 952 M
at operational fixed stations in all services, stations in the local television transmission
service and point-to-point microwave radio service under part 21 of this chapter,
equipment licensed for use aboard aircraft in the aviation services under part 87 of this
chapter, and equipment authorized for use in the family radio service under part 95 of
this chapter.
3) From 0° to + 50° centigrade for equipment to be licensed for use in the radio broadcast
Services under part 73 of this chapter.

According to §2.1055(d),
The frequency stability shall be measured with variation of primary supply Voltage as follows:
1)Vary primary supply voltage from 85 to 115 percent of the nominal value for other than
hand carried battery equipment.

2)For hand carried, battery powered equipment, reduce primary supply voltage to the
battery operating and point which shall be specified by the manufacturer.

3) The supply voltage shall be measured at the input to the cable normally provided with the
equipment, or at the power supply terminals if cables are not normally provided. Effects
on frequency of transmitter keying (except for broadcast transmitters) and any heating
element cycling at the nominal supply voltage and at each extreme also shall be shown.

According to §90.539(e),

The frequency stability of mobile, portable and control transmitters operating in the wideband
segment must be 1.25 parts per million or better when AFC is locked to a base station, and 5 parts
per million or better when AFC is not locked.

According to §90.213,
For mobile devices operating in the 809 to 824 Wz band at a power level 2 Watts or less, the limit
specified in Table is +2.5 ppm.
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Test procedure
ANSI 63.26-2015 — Section 5.6

Test settings

1)  The carrier frequency of the transmitter is measured at room temperature.
(20°C to provide a reference)

2)  The equipment is turned on in a “standby” condition for one minute before applying power
to the transmitter. Measurement of the carrier frequency of the transmitter is made within
one minute after applying power to the transmitter.

3) Frequency measurements are made at 10°C intervals ranging from -30°C to +50°C.

A period of at least one half-hour is provided to allow stabilization of the equipment at each
Temperature level.
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JTest results
Test mode : LTEBand 14
Frequency (Hz) : 793 000 000
Channel : 23330
Deviation limit . The frequency stability of mobile, portable and control transmitters
operating in the wideband segment must be 1.25 parts per million or
better when AFC is locked to a base station, and 5 parts per million
or better when AFC is notlocked.
Voltage Power Temp. Frequency Frequency Deviation
(%) V) (°C) (Hz) error (Hz) (ppm) (%)
+23(Ref) 793,000,000 -0.29 0.0 0.000 000
-30 792,999,996 -3.64 0.0 0.000 000
-20 793,000,001 1.10 0.0 0.000 000
-10 793,000,003 3.08 0.0 0.000 000
0 793,000,004 4.44 0.0 0.000 001
100% 3.85
+10 793,000,002 2.19 0.0 0.000 000
+20 793,000,002 1.52 0.0 0.000 000
+30 793,000,006 6.18 0.0 0.000 001
+40 793,000,003 2.55 0.0 0.000 000
+50 793,000,005 4.89 0.0 0.000 001
115% 4.43 +23(Ref) 793,000,001 0.62 0.0 0.000 000
End point 3.40 +23(Ref) 792,999,999 -0.92 0.0 0.000 000
Frequency Stability
35
2.5
g 15
O
= 05
5 o ® E 2 S S S Sy 53
® -15
[a)
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-35

23 -30 -20 -10 0O +10 +20 +30 +40 +50 23 23
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Test mode : LTE Band 26
Frequency (Hz) ;823 300 000
Channel . 26783
Deviation limit(FCC) : £0.000 25% or 2.5ppm
Voltage Power Temp. Frequency Frequency Deviation
(%) (v) (°C) (Hz) ST ([, (ppm) (%)
+23(Ref) 823,299,997 -3.19 0.0 0.000 000
-30 823,300,006 5.69 0.0 0.000 001
-20 823,300,001 1.07 0.0 0.000 000
-10 823,300,004 3.66 0.0 0.000 000
0 823,300,003 2.85 0.0 0.000 000
100% 3.85
+10 823,300,001 1.09 0.0 0.000 000
+20 823,299,997 -3.10 0.0 0.000 000
+30 823,299,995 -5.33 0.0 -0.000 001
+40 823,299,998 -1.58 0.0 0.000 000
+50 823,299,996 -4.09 0.0 0.000 000
115% 4.43 +23(Ref) | 823,300,002 2.03 0.0 0.000 000
End point 3.40 +23(Ref) | 823,299,999 -0.60 0.0 0.000 000

Frequency Stability
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7.7. Radiated Power (ERP/EIRP)
Test setup

The diagram below shows the test setup that is utilized to make the measurements for emission from
30 Mk to 1 Gz emissions.

EUT

> »
% L

3im

The diagram below shows the test setup that is utilized to make the measurements for emission from

1 Gz to the tenth harmonic of the highest fundamental frequency or to 40 Gz emissions, whichever
is lower.

1
1-4m
]
Ant
EUT L
|
[ ] T
Turntable | |5,
RF Test
Receiver
[ | [
P
The diagram below shows the test setup for substituted method.
Antenna mast
Ground plane
d: distance in
meters 1-4 meter
= 3 meters
1 m
SG L
=
SPA

Substituted Half-wave Dipole or
Horn Antenna

Bi-Log Antenna or Horn Antenna
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Limit

According to §90.542(a)(7),

Portable stations (hand-held devices) transmitting in the 758-768 iz band and the 788-798 Mz
band are limited to 3 watts ERP.

According to §90.635(b),
The maximum output power of the transmitter for mobile stations is 100 watts(20 dBw).

Test procedure

971168 D01 v03r01 - Section 5.2 and 5.8
ANSI 63.26-2015 — Section 5.2
ANSI/TIA-603-E-2016 - Section 2.2.17

Test settings
1) RBW =1 % to 5 % of the OBW.

2) VBW 23 x RBW.

3) SPAN =2 x to 3 x the OBW.

4)  Number of measurement points in sweep = 2 x span / RBW.

5)  Sweep time:

1) Auto couple, or

2)=[10 x (number of points in sweep) x (transmission period)] for single sweep
(automation-compatible) measurement. Transmission period is the on and off time ofthe
transmitter.

6) Detector = RMS

7) Ifthe EUT can be configured to transmit continuously, then set the trigger to freerun.

8) Ifthe EUT cannot be configured to transmit continuously, then use a sweep trigger with the
level set to enable triggering only on full power bursts and configure the EUT to transmit at
full power for the entire duration of each sweep. Verify that the sweep time is less than or
equal to the transmission burst duration. Time gating can also be used under similar
constraints (i.e., configured such that measurement data is collected only during active full
-power transmissions).

9)  Trace mode = trace averaging (RMS) over 100 sweeps.

10) Compute the power by integrating the spectrum across the OBW of the signal using the
instrument’s band or channel power measurement function, with the band/channel limits
set equal to the OBW band edges. If the instrument does not have a band or channel
power function, then sum the spectrum levels (in linear power units) at intervals equal to the
RBW extending across the entire OBW of the spectrum.

11) Allow trace to fully stabilize.
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Notes:

1.

2

()]

9.

On a test site, the EUT shall be placed at 80 cm or 1.5 m height on a turn table, and in the position
close to normal use as declared by the applicant.

. The test antenna shall be oriented initially for vertical polarization located 3 m from EUT to

Correspond to the fundamental frequency of the transmitter.

. The turntable is rotated through 360°, and the receiving antenna scans in order to determine the

Level of the maximized emission.

. The test antenna shall be raised and lowered again through the specified range of height until the

maximum signal level is detected by the measuring receiver.

. The maximum signal level detected by the measuring receiver shall be noted.
. The EUT was replaced by half-wave dipole (1 @z below) or horn antenna (1 Giz above) connected

to a signal generator.
The power is calculated by the following formula;
Pd(dBm) = Pg(dBm) — Cable loss (dB) + Antenna gain (dB)
Note. Pd is the dipole equivalent power and Pg is the generator output power into the substitution
antenna.

. The test antenna shall be raised and lowered through the specified range of height to ensure that

The maximum signal is received.

. The input signal to the substitution antenna shall be adjusted to the level that produces a level

Detected by the measuring corrected for the change of input attenuator setting of the measuring
Receiver.

The input level to the substitution antenna shall be recorded as power level in dBm, corrected for
Any change of input attenuator setting of the measuring receiver.

10. The measurement shall be repeated with the test antenna and the substitution antenna

Orientated for horizontal polarization.
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Test mode: LTE Band 14
Bandwidth | Modulation | ' reduency | Pol. A?;t:innna c.L S”f:iﬁfte
[MHz] [V/H] [dBd] [dB] [dBm] [dBm] W]
790.5 H 3.15 5.94 25.91 23.12 0.205
QPSK 793.0 H 3.15 5.95 25.62 22.82 0.191
5M 795.5 H 3.15 5.94 25.31 22.52 0.179
790.5 H 3.15 5.94 25.00 22.21 0.166
16QAM 793.0 H 3.15 5.95 24.58 21.78 0.151
795.5 H 3.15 5.94 24.44 21.65 0.146
10M QPSK 793.0 H 3.15 5.95 26.15 23.35 0.216
16QAM 793.0 H 3.15 5.95 24.72 21.92 0.156
Note.
1. E.R.P & E.l.LR.P(dBm) = Substitute Level(dB) + Antenna gain(dBi&dBd) - C.L(Cable loss) (dB)
KCTL-TIR001-003/7 (220705) KP23-05798
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Antenna

Substitute

Bandwidth | Modulation | F rcauency | Pol. Gain C.L Level ERP
[Mtz] [V/H] [dBd] [dB] [dBm] [dBm] W]
QPSK 814.7 H 3.19 6.04 23.88 21.03 0.127
14M 823.3 H 3.38 6.11 23.76 21.03 0.127
160AM 814.7 H 3.19 6.04 23.08 20.23 0.105
823.3 H 3.38 6.11 22.84 20.11 0.103
QPSK 815.5 H 3.22 6.05 23.93 21.09 0.129
3M 822.5 H 3.38 6.10 23.61 20.88 0.122
16QAM 815.5 H 3.22 6.05 23.27 20.43 0.110
822.5 H 3.38 6.10 22.60 19.87 0.097
QPSK 816.5 H 3.25 6.05 23.99 21.18 0.131
5M 821.5 H 3.37 6.09 23.57 20.84 0.121
16QAM 816.5 H 3.25 6.05 23.02 20.21 0.105
821.5 H 3.37 6.09 22.83 20.10 0.102
10M QPSK 819.0 H 3.32 6.06 24.07 21.33 0.136
16QAM 819.0 H 3.32 6.06 23.18 20.44 0.111
15 M QPSK 821.5 H 3.37 6.09 24.06 21.33 0.136
16QAM 821.5 H 3.37 6.09 23.27 20.54 | 0.113
Straddle channel
Bandwidth | Modulation Frequency o Argginnna C.L sull.)es\tllt::jte ERP
[Miz) [VH] [dBd] [dB] [dBm] [dBm] W]
14 M QPSK H 3.39 6.12 23.53 20.80 0.120
16QAM H 3.39 6.12 22.61 19.88 0.097
3M QPSK H 3.39 6.12 23.56 20.83 0.121
16QAM H 3.39 6.12 22.67 19.94 0.099
5M QPSK 8240 H 3.39 6.12 23.77 21.04 0.127
16QAM H 3.39 6.12 22.78 20.05 0.101
10M QPSK H 3.39 6.12 24.08 21.35 0.136
16QAM H 3.39 6.12 23.20 20.47 0.111
15M QPSK H 3.39 6.12 24.16 21.43 0.139
16QAM H 3.39 6.12 23.34 20.61 0.115
Note.
1. E.R.P & E.l.LR.P(dBm) = Substitute Level(dB) + Antenna gain(dBi&dBd) - C.L(Cable loss) (dB)
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7.8. Radiated Spurious Emissions
Test setup

The diagram below shows the test setup that is utilized to make the measurements for emission from
30 Mk to 1 Gz emissions.

EUT

> »
% L

3im

The diagram below shows the test setup that is utilized to make the measurements for emission from

1 Gz to the tenth harmonic of the highest fundamental frequency or to 40 Gz emissions, whichever
is lower.

1
1-4m
]
Ant
EUT L]
|
[ ] T
Turntable | |5,
RF Test
Receiver
[ | [
7
The diagram below shows the test setup for substituted method.
Antenna mast
Ground plane
d: distance in
meters 1-4 meter
= 3 meters
1 m
SG L
— T
SPA

Substituted Half-wave Dipole or

Bi-Log Antenna or Hom Antenna
Horn Antenna
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Limit

According to §90.543(e),

for operations in the 758-768 M and the 788-798 M bands, the power of any emission outside the
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, in accordance with the following:

(1) On all frequencies between 769-775 Miz and 799-805 Mt , by a factor not less than 76+10log(P)
dB ina6.25 kilz band segment, for base and fixed stations.

(2) On all frequencies between 769-775 Miz and 799-805 Mt , by a factor not less than 65+10log(P)
dB ina 6.25 kilz band segment, for mobile and portable stations.

(3) On any frequency between 775-788 Mz, above 805 M, and below 758 M, by at least
43+10log(P) dB.

(4) Compliance with the provisions of paragraphs (e)(1) and (2) of this section is based on the use
of measurement instrumentation such that the reading taken with any resolution bandwidth setting
should be adjusted to indicate spectral energy in a 6.25 kilz segment.

(5) Compliance with the provisions of paragraph (e)(3) of this section is based on the use of
measurement instrumentation employing a resolution bandwidth of 100 kitz or greater. However, in
the 100 kilz bands immediately outside and adjacent to the frequency block, a resolution bandwidth
of 30 kiz may be employed.

According to §90.543(f),

for operations in the 758-775 Mz and the 788-805 M bands, all emissions including harmonics in
the band 1559 — 1610 Miz shall be limited to -70 dB W/MHz equivalent isotropically radiated power
(EIRP) for wideband signals, and -80 dB W EIRP for discrete emissions of less than 700
Hzbandwidth. For the purpose of equipment authorization, a transmitter shall be tested with an
antenna that is representative of the type that will be used with the equipment in normal operation.

According to §90.691(a),

Out-of-band emission requirement shall apply only to the “outer” channels

Included in an EA license and to spectrum adjacent to interior channels used by incumbent
licensees. The emission limits are as follows:

(1) For any frequency removed from the EA licensee’s frequency block by up to and including 37.5
kiiz, the power of any emission shall be attenuated below the transmitter power (P) in watts by at

least 116 Log1o(f/6.1) decibels or 50 + 10Log10(P) decibels or 80 decibels, whichever is the lesser
attenuation, where f is the frequency removed from the center of the outer channel in the block in
kilohertz where f is greater than 12.5 kifz.

(2) For any frequency removed from the EA licensee’s frequency block greater than 37.5 kiz , the
power of any emission shall be attenuated below the transmitter power (P) in watts by at least 43 +
10Log10(P) decibels or 80 decibels, whichever is the lesser attenuation, where f is the frequency
removed from the center of the outer channel in the block in kilohertz and where f is greaterthan
37.5 Kiz.
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Test procedure

971168 D01 v03r01 - Section 6.2
ANSI 63.26-2015 — Section 5.5
ANSI/TIA-603-E-2016 - Section 2.2.12

Test settings
1 RBW =1 kilz for below 1 Gz and 1 Mz for above 1 (llz .

)
2) VBW 23 x RBW.
3) Detector = RMS
4)  Trace mode = Max hold
5)  Sweep time = Auto couple
6)  Number of sweep points = 2 x span / RBW
7)  Allow trace to fully stabilize.
Notes:

1. On a test site, the EUT shall be placed at 80 cm or 1.5 m height on a turn table, and in the position
close to normal use as declared by the applicant.

2. The test antenna shall be oriented initially for vertical polarization located 3 m from EUT to
correspond to the fundamental frequency of the transmitter.

3. The turntable is rotated through 360°, and the receiving antenna scans in order to determine the
level of the maximized emission.

4. The test antenna shall be raised and lowered again through the specified range of height until the
maximum signal level is detected by the measuring receiver.

5. The maximum signal level detected by the measuring receiver shall be noted.

6. The EUT was replaced by half-wave dipole (1 Gz below) or horn antenna (1 Glz above) connected
to a signal generator.

7. The test antenna shall be raised and lowered through the specified range of height to ensure that
the maximum signal is received.

8. The input signal to the substitution antenna shall be adjusted to the level that produces alevel

detected by the measuring corrected for the change of input attenuator setting of the measuring
receiver.

9. The input level to the substitution antenna shall be recorded as power level in dBm, corrected for
any change of input attenuator setting of the measuring receiver.

10. The measurement shall be repeated with the test antenna and the substitution antenna
orientated for horizontal polarization.
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Test results (Above 1 000 M)

Test mode . LTEBand 14

Frequency(Mz) : 793.0

Channel : 23330

Bandwidth(ifi) : 10

. Frequency | Pol. Argg:‘lnna (igglse Sull_):‘t,i;:Jte Level Limit Margin

[Mz] [VIH] [dBi] [dB] [dBm] [dBm] [dBum] [dB]

1578.40 \ 5.96 8.49 -57.97 -60.50 -13.00 47.50

OPSK 2 364.40 V 5.65 10.57 -49.08 -54.00 -13.00 41.00
3 149.60 H 7.60 11.81 -50.59 -54.80 -13.00 41.80
3 944.80 V 9.10 12.75 -46.25 -49.90 -13.00 36.90

Test mode . LTEBand 14

Frequency(Mk) : 793.0 (1559 — 1610k )

Channel . 23330

Bandwidth(Miz) : 10

Frequency | Pol. Ante_nna el e stiute Level Limit Margin
Mode Gain loss Level
[Miz] [V/H] [dBi] [dB] [dBm] [dBm] [dBum] [dB]
QPSK 1560.47 H 6.02 8.44 -54.78 -57.20 -40.00 17.20
Note.

1. Limit Calculation(dBm)= 43 + 10log(Pwatts])
Limit Calculation of wide-band (dBm/Miz) = -70dBW/Miz (-40 dBm/Miz)
Limit Calculation of narrow-band (dBm) = -80dBW (-50dBm)
2. E.R.P & E.I.R.P(dB m) = Substitute Level(dB) + Antenna gain(dB i&dB d) - C.L(Cable loss) (dB)
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Test mode : LTE Band 26
Frequency(Mkz) : 821.0
Channel . 26765
Bandwidth(Miz) : 15
. Frequency | Pol. Argginnna (:gl;lse Sull_):\t’i;:"te Level Limit Margin
[Mz] [V/H] [dBi] [dB] [dBm] [dBm] [dBm] [dB]
1625.60 \ 5.82 8.65 -58.57 -61.40 -13.00 48.40
2 439.60 H 5.84 10.72 -49.32 -54.20 -13.00 41.20
QPSK 3259.20 \Y 7.82 11.94 -50.08 -54.20 -13.00 41.20
4 067.60 \Y 9.25 13.21 -48.84 -52.80 -13.00 39.80
Test mode : LTE Band 26
Frequency(Miz) : 824.0
Channel . 26790
Bandwidth(Miz) : 15
o Frequency | Pol. AnGtzinnna Cligls)lse Sult-):\t,i;rte Level Limit Margin
[Miz] [V/H] [dBi] [dB] [dBm] [dBm] [dBm] [dB]
1633.20 H 5.80 8.67 -58.73 -61.60 -13.00 48.60
QPSK 2 451.60 H 5.87 10.75 -48.62 -53.50 -13.00 40.50
3 264.40 \ 7.83 11.95 -50.58 -54.70 -13.00 41.70
4 080.00 \ 9.26 13.23 -49.63 -53.60 -13.00 40.60
Note.

1. E.R.P & E.l.LR.P(dB m) = Substitute Level(dB) + Antenna gain(dB i&dB d) - C.L(Cable loss) (dB)
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8. Measurement equipment
Equipment Name Manufacturer Model No. Serial No. Next Cal. Date
Spectrum Analyzer R&S FSV40-N 101462 24.10.12*
Spectrum Analyzer AGILENT N9040B US55230151 24.07.03
Vector Signal R&S SMBV100A 257566 24.07.04
Generator
Signal Generator R&S SMB100A 176206 24.01.19
Divider Markd ficrowave, PD-0040 D0002 24.07.04
Wideband Radio R&S CMWS500 141780 24.01.19
Communication Tester
Wideband Radio R&S CMWS500 132120 24.04.25
Communication Tester
Temp & Humid ESPEC CORP. SH-642 93016978 24.01.19
Chamber
. ; Wainwright WHKX10-900-1000-
High Pass Filter Instruments GmbH 15000-40SS " 24.07.04
. ; Wainwright WHKX12-2805-3000-
High Pass Filter Instruments GmbH 18000-40SS 32 24.07.04
. . Wainwright WHNX10-4050-4500- N
High Pass Filter Instruments GmbH 26500-40CC SN3 24.10.16
High Pass Filter QO DBHF0508004000A | 20070100016 |  24.07.04
9 TECHNOLOGIES =l
Bilog Antenna Teseq GmbH CBL 6112D 62027 24 11.147*
Bilog Antenna ETS.LINDGREN '3143B 228420 25.07.20
Horn Antenna ETS-LINDGREN 3117 251528 24.02.02
Horn Antenna ETS.LINDGREN 3117 227509 24.07.12
Horn Antenna ETS-Lindgren 3116 00086635 24.03.20
Horn Antenna ETS-LINDGREN 3116C 251516 24.02.02
. SONOMA *
Amplifier INSTRUMENT 310N 421822 24.10.12
e C&K Technologies, BZR-00504000-
Amplifier Inc. 551028-252525 27736 24.07.04
o C&K Technologies, BZRT-00504000-
Amplifier Inc. 481055-382525 26299-27735 24.07.04
Antenna Mast innco systems GmbH MA4640-XP-ET N/A -
Controller innco systems GmbH C03000 1175/3/5;5031 -
*This equipment was calibrated during the test period, and was used after calibration.
**This equipment was calibrated during the test period, and was used before calibration.
End of test repo
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