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3.4 Occupied and 26 dB Bandwidth

3.4.1 Test Procedures
Set RBW = 22 kHz, VBW = 68 kHz

Detector = Peak, Trace mode = max hold.

Sweep = auto couple, Allow the trace to stabilize.

N

Using occupied bandwidth measurement function of spectrum analyzer to measure occupied
bandwidth.

5. Measure the maximum width of the emission that is constrained by the frequencies associated with the
two outermost amplitude points (upper and lower) that are attenuated by 26dB relative to the maximum
level measured in the fundamental emission.

3.4.2 Test Setup

Simulator
_— Splitter
[ EUT ]—
Spectrum
Analyzer
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3.4.3 Test Result of Occupied Bandwidth

Summary
Mode Max-OBW ITU-Code Min-OBW
(Hz) (Hz)
Band 2_LTE-M1_1.4MHz_Nss1_1TX_RB 6 1.117M 1M12- 1.09M
Band 2_LTE-M1_3MHz_Nss1_1TX_RB 6 1.197M 1M20 1.095M
Band 2_LTE-M1_5MHz_Nss1_1TX_RB 6 1.217M 1M22 1.087M
Band 2_LTE-M1_10MHz_Nss1_1TX_RB 6 1.232M 1M23 1.111M
Band 2_LTE-M1_15MHz_Nss1_1TX_RB 6 1.298M 1M30 1.109M
Band 2_LTE-M1_20MHz_Nss1_1TX_RB 6 1.252M 1M25 1.148M
Max-N dB = Maximum 26dB down bandwidth; Max-OBW = Maximum 99% occupied bandwidth;
Min-N dB = Minimum 26dB down bandwidth; Min-OBW = Minimum 99% occupied bandwidth;
Result
Mode Result Limit Port 1-NdB Port 1-OBW
(Hz) (Hz) (Hz)
LTE-M1_1.4MHz_Nss1_1TX - -
1850.7MHz_QPSK_RB 6,#RB O,NB 0 Pass Inf 1.615M 1.096M
1880MHz_QPSK_RB 6,#RB O,NB 0 Pass Inf 1.432M 1.099M
1909.3MHz_QPSK_RB 6,#RB O,NB 0 Pass Inf 1.421M 1.09M
1850.7MHz_16QAM_RB 6,#RB O,NB 0 Pass Inf 1.856M 1.098M
1880MHz_16QAM_RB 6,#RB O,NB 0 Pass Inf 2.029M 1.1M
1909.3MHz_16QAM_RB 6,#RB 0,NB 0 Pass Inf 2.031M 1.117M
LTE-M1_3MHz_Nss1_1TX - -
1851.5MHz_QPSK_RB 6,#RB O,NB 0 Pass Inf 1.449M 1.095M
1880MHz_QPSK_RB 6,#RB O,NB 0 Pass Inf 1.411M 1.1M
1908.5MHz_QPSK_RB 6,#RB O,NB 1 Pass Inf 2.054M 1.129M
1851.5MHz_16QAM_RB 6,#RB O,NB 0 Pass Inf 1.778M 1.106M
1880MHz_16QAM_RB 6,#RB O,NB 0 Pass Inf 1.946M 1.114M
1908.5MHz_16QAM_RB 6,#RB O,NB 1 Pass Inf 2.165M 1.197M
LTE-M1_5MHz_Nss1_1TX - -
1852.5MHz_QPSK_RB 6,#RB O,NB 0 Pass Inf 1.365M 1.087M
1880MHz_QPSK_RB 6,#RB O,NB 0 Pass Inf 1.714M 1.113M
1907.5MHz_QPSK_RB 6,#RB O,NB 3 Pass Inf 1.778M 1.109M
1852.5MHz_16QAM_RB 6,#RB O,NB 0 Pass Inf 1.924M 1.127TM
1880MHz_16QAM_RB 6,#RB 0,NB 0 Pass Inf 2171 1.142M
1907.5MHz_16QAM_RB 6,#RB O,NB 3 Pass Inf 2.051M 1.217M
LTE-M1_10MHz_Nss1_1TX - -
1855MHz_QPSK_RB 6,#RB O,NB 0 Pass Inf 1.74M 1.111M
1880MHz_QPSK_RB 6,#RB 0,NB 0 Pass Inf 1.688M 1.127TM
1905MHz_QPSK_RB 6,#RB 0,NB 7 Pass Inf 1.785M 1.16M
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Mode Result Limit Port 1-NdB Port 1-OBW
(Hz) (Hz) (Hz)
1855MHz_16QAM_RB 6,#RB 0,NB 0 Pass Inf 1.853M 1.161M
1880MHz_16QAM_RB 6,#RB 0,NB 0 Pass Inf 1.943M 1.162M
1905MHz_16QAM_RB 6,#RB O,NB 7 Pass Inf 2.093M 1.232M
LTE-M1_15MHz_Nss1_1TX - -
1857.5MHz_QPSK_RB 6,#RB 0,NB 0 Pass Inf 1.575M 1.109M
1880MHz_QPSK_RB 6,#RB O,NB 0 Pass Inf 1.913M 1.151M
1902.5MHz_QPSK_RB 6,#RB 0,NB 11 Pass Inf 1.901M 1.133M
1857.5MHz_16QAM_RB 6,#RB 0,NB 0 Pass Inf 2.014M 1.156M
1880MHz_16QAM_RB 6,#RB 0,NB 0 Pass Inf 2.036M 1.19M
1902.5MHz_16QAM_RB 6,#RB 0,NB 11 Pass Inf 2.093M 1.298M
LTE-M1_20MHz_Nss1_1TX - -

1860MHz_QPSK_RB 6,#RB O,NB 0 Pass Inf 1.755M 1.148M
1880MHz_QPSK_RB 6,#RB O,NB 0 Pass Inf 1.845M 1.156M
1900MHz_QPSK_RB 6,#RB O0,NB 15 Pass Inf 2.16M 1.176M
1860MHz_16QAM_RB 6,#RB 0,NB 0 Pass Inf 2.19M 1.205M
1880MHz_16QAM_RB 6,#RB 0,NB 0 Pass Inf 2.025M 1.212M
1900MHz_16QAM_RB 6,#RB 0,NB 15 Pass Inf 2.145M 1.252M

Port X-N dB = Port X 26dB down bandwidth; Port X-OBW = Port X 99% occupied bandwidth;
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Band 2_LTE-M1_1.4MHz_Nss1 1TX EBW
1850.7MHz_QPSK RB 6,#RB O,NB 0

Portl [~/
-20-| . . - ’ ’ . . - . . .
1849656 1.8498G 1856 1.8502G 1.8504G 1.8506G 1.8508G 18516 1.8512G 1.8514G 1.8516G  1.85175G
26dB(Hz)  Fl-26dB(Hz) Fh-26dB(Hz) OBW(Hz)  FI-OBW(Hz) Fh-OBW{Hz) Port CF(Hz) Span{Hz)  REW(Hz)  VBW(HzZ)
1.615M 1849753G  1851368G  1.096M 1.850155G  1.85125G 1 1.8507G 21M 22k B8k
Band 2_LTE-M1_1.4MHz_Nss1_1TX EBW
1880MHz_QPSK _RB 6,#RB 0,NB 0
Portl [~/
1.87895G 1.8792G 1.8794G 1.8796G 1.8798G 188G 1.8802G 1.8804G 1.5806G 1.8808G 1.88105G
26dB(Hz)  Fl-26dB(Hz) Fh-26dB(Hz) OBW(Hz)  FI-OBW(Hz) Fh-OBW{Hz) Port CF(Hz) Span{Hz)  RBW(Hz)  VBW(Hz)
1432M 1.87928G 18807126 1.099M 1.879452G  1.88055G 1 1.88G 21M 22k [:13
Band 2_LTE-M1_1.4MHz_Nss1_1TX EBW
1909.3MHz_QPSK_RB 6,#RB O,NB 0
20- ; ; Portl [~
15|
10-
= i
0 :
-5
-10- :
5] . . .- ‘ ‘ . . = . ) )
190825G  19084G 1.9086G 1.9088G 1909G 19092G 1.9094G 1.9096G 1.9098G 1916 191026 1.91035G
26dB(Hz) Fl-26dB(Hz) | Fh-26dB(Hz) OBW({Hz)  FI-OBW(Hz) Fh-OBW(Hz) Port CF(Hz) Span(Hz) REW(Hz) VBW(Hz)
1421M 1.908585G  1910006G  1.09M 1808753G 19098436 1 1.8093G 21M 22k [:13
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Band 2_LTE-M1_1.4MHz_Nss1 1TX EBW
1850.7MHz_16QAM RB 6,#RB O,NB 0

Portl |/
-15-) ' y o | | ' y - y y |
184965G 18498G 185G 1.8502G 1.8504G 1.8506G 1.8508G 1.851G 1.8512G 1.8514G 1.8516G  1.85175G
26dB(Hz)  Fl-26dB(Hz) Fh-26dB(Hz) OBW(Hz)  FI-OBW(Hz) Fh-OBW{Hz) Port CF(Hz) Span{Hz)  REW(Hz)  VBW(HzZ)
1.856M 1.849705G  1.851561G | 1.098M 1.850147G  1.851246G |1 1.8507G 21M 22k B8k
Band 2_LTE-M1_1.4MHz_Nssl1 1TX EBW
1880MHz_16QAM _RB 6,#RB O,NB 0
Portl [/
5 . - . . . . . - . -
1.87895G 187926 18794G 18796G 18798G 188G 1.8802G 1.83804G 1.8806G 1.8808G 1.88105G
26dB(Hz)  Fl-26dB(Hz) Fh-26dB(Hz) OBW(Hz)  FI-OBW(Hz) Fh-OBW{Hz) Port CF(Hz) Span{Hz)  RBW(Hz)  VBW(Hz)
2.029M 1.879004G  1.8810326  11Mm 1.879448G  1.830549G |1 1.88G 21M 22k B8k
Band 2_LTE-M1_1.4MHz_Nss1 1TX EBW
1909.3MHz_16QAM_RB 6,#RB O,NB 0
Portl [
15| . . - : : . . - . . .
190825G  1.9084G 1.9086G 1.9088G 1.909G 1.9092G 1.9094G 1.9096G 1.9098G 191G 1.9102G  1.91035G
26dB(Hz) FI-26dB(Hz) Fh-26dB(Hz) OBW(Hz) FI-OBW(Hz) Fh-OBW{Hz) Port CF{Hz) Span(Hz) RBW(Hz) VBW(Hz)
2.031M 1908274G 19103056 | 1117M 1.90874G 19098576 1 1.9093G 21M 22k B8k
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Band 2 LTE-M1_3MHz_Nss1 _1TX EBW
1851.5MHz QPSK RB 6,#RB O,NB 0

20+ : : Portl [~
a5 : L L J
10-

0-
-5-]
-10-|

-40- 3
-45-] | y o ' . ‘ ' ' ' !
1.84925G 1.8495G 185G 1.8505G 1851G 1.8515G 1.852G 1.8525G 1.853G 1.8535G 1.85375G

26dB(Hz) | FI-26dB(Hz) Fh-26dB(Hz) OBW(Hz)  FI-OBW(Hz) Fh-OBW(Hz) Port CF(Hz) Span(Hz) | RBW(Hz) | VBW(Hz)
1.449M 1850164G | 1.851613G | 1.095M 1850319G 18514146 1 185156 4.5M 22k 68k

Band 2 LTE-M1_3MHz_Nss1 _1TX EBW
1880MHz QPSK RB 6,#RB O,NB 0

[ Ponl [~

10-] fol:3i %]

-40 - !
1877‘756 187‘86 187‘856 187‘9!5 1487‘956 18‘86 ISSbSG 18!‘316 188‘156 18!‘32!5 l.BSéZSG

26dB(Hz) | FI-26dB(Hz) Fh-26dB(Hz) OBW(Hz)  FI-OBW(Hz) Fh-OBW(Hz) Port CF(Hz) Span(Hz) | REW(Hz) | VBW(Hz)
1411M 1878657G | 1.880068G | 11M 1878817G 18799176 1 1886 45M 22k 68k

Band 2 LTE-M1_3MHz_Nss1 _1TX EBW
1908.5MHz_QPSK_RB 6,#RB O,NB 1

20- 3 ; | port1 [ ]

35 :
-40- ! | | | o ! | | | |
1.906256 190656 19076 190756 1.908G 1.5085G 1.909G 190956 1916 1.9105G 191075G

26dB(Hz) Fl-26dB(Hz) Fh-26dB(Hz) OBW({Hz)  FI-OBW(Hz) Fh-OBW(Hz) Port CF(Hz) Span(Hz) REW(Hz) VBW(Hz)
2.054M 1908052G 19101076 1.129M 1908565G  1.909694G 1 1.9085G 4.5M 22k 68k
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Band 2 LTE-M1_3MHz_Nss1 _1TX EBW
1851.5MHz 16QAM RB 6,#RB O,NB 0

=5 ; ; Portl [~

15- : i .
10-
5

-40- : H
1 84§ZSG 1 84‘956 1 8‘56 1 85‘056 1 85‘1 G il 35‘156 1 8526 1 SSIZ‘SG 1 85‘36 il 35‘356 a .85_%756

26dB(Hz) | FI-26dB(Hz) Fh-26dB(Hz) OBW(Hz)  FI-OBW(Hz) Fh-OBW(Hz) Port CF(Hz) Span(Hz) | RBW(Hz) | VBW(Hz)
1.778M 1850031G | 18518086 | 1106M 1850314G 1851426 |1 185156 4.5M 22k 68k

Band 2 LTE-M1_3MHz_Nss1 _1TX EBW
1880MHz 16QAM RB 6,#RB O,NB 0

20~ ; 1 | port [~ ]

oeyl

-40- :
1877‘756 187‘86 187‘856 18}96 137‘956 18‘86 ISSbSG 18!‘316 1488‘156 18!‘326 l.BSéZSG

26dB(Hz) | FI-26dB(Hz) Fh-26dB(Hz) OBW(Hz)  FI-OBW(Hz) Fh-OBW(Hz) Port CF(Hz) Span(Hz) | REW(Hz) | VBW(Hz)
1.946M 1878391G  1.880338G | 1114M 1878816 18799246 1 1886 45M 22k 68k

Band 2 LTE-M1_3MHz_Nss1 _1TX EBW
1908.5MHz_16QAM_RB 6,#RB O,NB 1

Portl |/
1.90625G 1.9065G 1907G 19075G 1.908G 1.9085G 1909G 1.9095G 1916 1.9105G 1.91075G
26dB(Hz) Fl-26dB(Hz) | Fh-26dB(Hz) OBW({Hz)  FI-OBW(Hz) Fh-OBW(Hz) Port CF(Hz) Span(Hz) REW(Hz) VBW(Hz)
2.165M 1808019G  1910183G  1197M 1808523G  1.90972G 1 1.8085G 4.5M 22k [:13
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Band 2 LTE-M1 5MHz_Nss1 _1TX EBW
1852.5MHz QPSK RB 6,#RB O,NB 0

e ‘ . .
OBl OBW-h | Port1 /\/.

-60- : ‘
1848756 18056 1856 185056 18516 185156 18526 185256 18536 185356 1854G 185156 13556 185556 1856250

26dB(Hz) | FI-26dB(Hz) Fh-26dB(Hz) OBW(Hz)  FI-OBW(Hz) Fh-OBW(Hz) Port CF(Hz) Span(Hz) | RBW(Hz) | VBW(Hz)
1365M 1850119G | 1.851484G | 1.087TM 185047G  18513MG 1 185256 7.5M 22k 68k

Band 2 LTE-M1 5MHz_Nss1 _1TX EBW
1880MHz QPSK RB 6,#RB O,NB 0

Portl [~/
1.87625G 1877G 187756 1878G 187856 1.879G 1.8795G 188G  18805G 1.881G 188156 18826 1.8825G 1.883G 1.88375G
26dB(Hz)  Fl-26dB(Hz) Fh-26dB(Hz) OBW(Hz)  FI-OBW(Hz) Fh-OBW{Hz) Port CF(Hz) Span{Hz)  RBW(Hz)  VBW(Hz)
1.714M 1877308G 18790216 1113M 1877737G 1.87885G 1 1.88G 7.5M 22k [:13
Band 2_LTE-M1_5MHz_Nssl1_1TX EBW
1907.5MHz_QPSK_RB 6,#RB O,NB 3
Portl |/
1.90375G 19045G  1905G 19055G 1906G 1.9065G 1907G 1.9075G 1908G 19085G 1909G 190956 191G 19105G 1.91125G
26dB(Hz) Fl-26dB(Hz) | Fh-26dB(Hz) OBW({Hz)  FI-OBW(Hz) Fh-OBW(Hz) Port CF(Hz) Span(Hz) REW(Hz) VBW(Hz)
1.778M 1808381G  1910159G  1109M 1808648G 19097576 1 1.8075G 7.5M 22k [:13
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Band 2 LTE-M1 5MHz_Nss1 _1TX EBW
1852.5MHz 16QAM RB 6,#RB O,NB 0

Portl [~/
1.84875G 154956 185G 185056 1851G 1.8515G 1.852G 1.8525G 1853G 18535G 1.854G 185456 1.855G  1.8555G 1.85625G
26dB(Hz)  Fl-26dB(Hz) Fh-26dB(Hz) OBW(Hz)  FI-OBW(Hz) Fh-OBW{Hz) Port CF(Hz) Span{Hz)  REW(Hz)  VBW(HzZ)
1924M 1.849838G  1851761G  11Z2IM 1850226G  1851353G | 1 1.8525G 7.5M 22k B8k
Band 2_LTE-M1_5MHz_Nssl1_1TX EBW
1880MHz_16QAM _RB 6,#RB O,NB 0

Portl [~/
1.87625G 1877G 187756 1878G 187856 1.879G 1.8795G 188G  18805G 1.881G 188156 18826 1.8825G 1.883G 1.88375G
26dB(Hz)  Fl-26dB(Hz) Fh-26dB(Hz) OBW(Hz)  FI-OBW(Hz) Fh-OBW{Hz) Port CF(Hz) Span{Hz)  RBW(Hz)  VBW(Hz)
2171M 1877083G  1879254G  1142M 1877729G  1.87887G 1 1.88G 7.5M 22k [:13
Band 2_LTE-M1_5MHz_Nssl1_1TX EBW
1907.5MHz_16QAM_RB 6,#RB O,NB 3

Portl |/
1.90375G 19045G  1905G 19055G 1906G 1.9065G 1907G 1.9075G 1908G 19085G 1909G 190956 191G 19105G 1.91125G
26dB(Hz) Fl-26dB(Hz) | Fh-26dB(Hz) OBW({Hz)  FI-OBW(Hz) Fh-OBW(Hz) Port CF(Hz) Span(Hz) REW(Hz) VBW(Hz)
2.051M 1808141G 1910193 1.217M 1808576G  1909793G 1 1.8075G 7.5M 22k [:13
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Band 2_LTE-M1_10MHz_Nssl 1TX EBW
1855MHz_QPSK_RB 6,#RB 0,NB 0
20-  portt [~ |
10-
o
.10_
0
30-
-40- ;
50- :
184756 18496 185G 18516 185G 183G 18MG 18556 185G 1857G 18586 18%9G 186G  1861G 1.8625G
26dB(Hz)  FI-26dB(Hz) Fh-26dB(Hz) OBW(Hz)  FI-OBW(Hz) Fh-OBW(Hz) Port CF(Hz) Span(Hz) | RBW(Hz) | VBW(Hz)
1.74M 1850358G | 18520986 | 1111M  1850665G 1851776G 1 18556 15M 22k 68k
Band 2 LTE-M1_10MHz_Nssl1 1TX EBW
1880MHz_QPSK_RB 6,#RB 0,NB 0
[ port1 e ]
187256 18746 185G 18766 18776 18786 1879G 1886  1881G  1882G 18336 1884G 1485G  1386G 1.88756G
260B(Hz)  FI-26dB(Hz) Fh-26dB(Hz) OBW(Hz) | FI-OBW(Hz) Fh-OBW(Hz) Port CF(Hz) Span(Hz) | RBW(Hz) | VBW(Hz)
1688M  1875493G 1877186 | 11Z/M  18/%52G  18/6779G |1 188G 15M 22k 68k
Band 2_LTE-M1_10MHz_Nss1 1TX EBW
1905MHz_QPSK_RB 6,#RB O,NB 7
[ pot1 [~ )

60- I I I I I | I | | » = | I L
1.8975G 1.899G 138G 18016 18026 1.903G  1.904G  1905G 18906G  18907G 1908G  1.909G 191G 19116 1.9125G!
26dB(Hz) Fl-26dB(Hz) Fh-26dB(Hz) OBW({Hz)  FI-OBW(Hz) Fh-OBW(Hz) Port CF(Hz) Span(Hz) REW(Hz) VBW(Hz)

1.785M 19078286 19096136 116M 19081816 19093416 1 1.9056G 15M 22k [:13
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Band 2_LTE-M1_10MHz_Nssl 1TX EBW
1855MHz 16QAM _RB 6,#RB O,NB 0

20- : . [ portt [~ ]

. opfvl  OBju-h

0

10 i i

20~ : :

o

40 - ; H

50, :

60—, | | t - | | | | | | | | | o

184756 18496 185G 185G 18526 1853G 185G 185G 18566 1857G 18586 18506 1866  1861G 1.8625G

26dB(Hz) | FI-26dB(Hz) Fh-26dB(Hz) OBW(Hz)  FI-OBW(Hz) Fh-OBW(Hz) Port CF(Hz) Span(Hz) | RBW(Hz) | VBW(Hz)

1853M  1850335G 18521886  1161M  1850632G 18517926 1 18556 15M 22k 68k
Band 2 LTE-M1_10MHz_Nssl1 1TX EBW
1880MHz 16QAM _RB 6,#RB O,NB 0

[ port1 e ]

-60-, | | e i | | | ! ! | | | | o

18725G 18746 18756 1876G 18776 18786 18796 183G  1881G  1882G 18836 18846 18856  1886G 18875G

26dB(Hz) | FI-26dB(Hz) Fh-26dB(Hz) OBW(Hz)  FI-OBW(Hz) Fh-OBW(Hz) Port CF(Hz) Span(Hz) | REW(Hz) | VBW(Hz)

1943M  187520G 18772336 1162M  1875%3G  1876796G 1 1886 15M 22k 68k
Band 2_LTE-M1_10MHz_Nss1 1TX EBW
1905MHz_16QAM_RB 6,#RB O,NB 7

Portl |/

60- I I I I I | I | | = . | I L
1.8975G 1.899G 138G 18016 18026 1.903G  1.904G  1905G 18906G  18907G 1908G  1.909G 191G 19116 1.9125G!
26dB(Hz) Fl-26dB(Hz) Fh-26dB(Hz) OBW({Hz)  FI-OBW(Hz) Fh-OBW(Hz) Port CF(Hz) Span(Hz) REW(Hz) VBW(Hz)

2.093M 1907655G  1909748G  1.232M 1908136G  1909363G 1 1.9056G 15M 22k [:13
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Band 2 LTE-M1_15MHz_Nssl 1TX
1857.5MHz_QPSK RB 6,#RB O,NB 0

EBW

20

OBy

-60- !
1 846256 1 84‘756 1 8‘56 1 85‘156 1 85‘5!5 il 35‘756 1 S‘EAG 1 86‘156

| port [~ ]

1 8656 1486‘756 1.861‘3756

26dB(Hz)
1575M

FI-26dB(Hz) | Fh-25dB(Hz) OBW(Hz)
1850604G | 1.852179G | 1109M

FI-OBW(Hz) Fh-OBW(Hz) Port
1850914G 18520236 1

CF(Hz)
18575G

Span(Hz) RBW(Hz)
22.5M 22k

VBW(Hz)
68k

Band 2 LTE-M1_15MHz_Nssl1 1TX
1880MHz QPSK RB 6,#RB O,NB 0

20+

EBW

-60 - !
1 SﬁéFSG 1 8‘76 1 87‘156 1 8}56 137‘756 1 8‘86 1 88‘156 1 8!‘356

| port [~ ]

188‘756 1 8‘9!3 1.89:{156

26dB(Hz)
1913M

Fl-26dB(Hz)
18729696

Fh-26dB(Hz) OBW(Hz)
1874881G | 1151M

FI-OBW(Hz) Fh-OBW(Hz) Port
1873384G 18745356 1

CF(Hz)
1886

Span(Hz) RBW(Hz)
22.5M 22k

VBW(Hz)
68k

Band 2_LTE-M1_15MHz_Nss1 1TX
1902.5MHz_QPSK_RB 6,#RB O,NB 11

EBW

| port [~ ]

-60-| | I | I | | ! | I '
1.89125G 1.8925G 1.395G 1.8975G 136 1.9025G 1.805G 1.9075G 191G 1.9125G 1.91375G
26dB(Hz) Fl-26dB(Hz) Fh-26dB(Hz) OBW({Hz)  FI-OBW(Hz) Fh-OBW(Hz) Port CF(Hz) Span(Hz) REW(Hz) VBW(Hz)

1.901M 1907574G  1909475G  1133M 1.907958G  1.90909G 1 1.9025G 22.5M 22k [:13
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Band 2 LTE-M1_15MHz_Nssl 1TX EBW
1857.5MHz _16QAM RB 6,#RB O,NB 0

Portl [~/
1.84625G 1.8475G 1856 1.8525G 18556 1.8575G 1.866G 1.8625G 18656 1.8675G 1.86875G
26dB(Hz)  Fl-26dB(Hz) Fh-26dB(Hz) OBW(Hz)  FI-OBW(Hz) Fh-OBW{Hz) Port CF(Hz) Span{Hz)  REW(Hz)  VBW(HzZ)
2014M 1.850446G 1852466 1.156M 1.85088G 1852036G 1 1.8575G 22.5M 22k B8k
Band 2_LTE-M1_15MHz_Nss1 _1TX EBW
1880MHz_16QAM _RB 6,#RB O,NB 0
Portl [~/
-60-, ‘ o - . . | . . . .
1.86875G 187G 1.8725G 18756 1.8775G 188G 1.8825G 18856 1.8875G 189G 1.89125G
26dB(Hz)  Fl-26dB(Hz) Fh-26dB(Hz) OBW(Hz)  FI-OBW(Hz) Fh-OBW{Hz) Port CF(Hz) Span{Hz)  RBW(Hz)  VBW(Hz)
2036M 1.87298G 18750166 1.19M 1873354G  1874544G 1 1.88G 22.5M 22k [:13
Band 2_LTE-M1_15MHz_Nssl1 1TX EBW
1902.5MHz_16QAM_RB 6,#RB O,NB 11
£ ; ; Portl [~
10- 3
-h
-60-| , . . . . , - — . !
1.89125G 1.8925G 1.895G 1.8975G 196 1.9025G 1905G 19075G 1916 1.9125G 1.91375G
26dB(Hz) Fl-26dB(Hz) | Fh-26dB(Hz) OBW({Hz)  FI-OBW(Hz) Fh-OBW(Hz) Port CF(Hz) Span(Hz) REW(Hz) VBW(Hz)
2.093M 1.80745G 19095436 1.298M 1807862G  1.90916G 1 1.8025G 22.5M 22k [:13
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Band 2_LTE-M1_20MHz_Nss1_1TX EBW
1860MHz_QPSK RB 6,#RB O,NB 0
| e ]
1845G 18486 185G 18526 185G 185G 18586 186G  1862G  1864G 18666 18686 187G  1872G 1.875G
26dB(Hz)  FI-26dB(Hz) Fh-26dB(Hz) OBW(Hz)  FI-OBW(Hz) Fh-OBW(Hz) Port CF(Hz) Span(Hz)  RBW(Hz)  VBW(Hz)
1.755M 1850985G | 185274G  1148M 1851326 1852468G 1 1.86G 30M 22k 68k
Band 2_LTE-M1_20MHz_Nss1_1TX EBW
1880MHz_QPSK RB 6,#RB O,NB 0
| por1 e ]
€0- | ! o ! ! ! ! | | | ! | | o
1.865G 1868G 187G 18726 18746 18766 18786 188G  1882G  1884G 1B86G 1.888G 189G  1892G 1.895G
26dB(Hz)  FI-26dB(Hz) Fh-26dB(Hz) OBW(Hz)  FI-OBW(Hz) Fh-OBW(Hz) Port CF(Hz) Span(Hz)  RBW(Hz)  VBW(Hz)
1.845M 187097G | 1872815G  1156M 18713166 18724726 1 1.886G 30M 22k 68k
Band 2_LTE-M1_20MHz_Nss1_1TX EBW
1900MHz_QPSK_RB 6,#RB 0,NB 15
| pon1 [~ |

-60-} I | I I I I I | | I ' | I o
1.385G 1.388G 139G 18926 18946 189G  1.898G 136 18026 19046  1906G  1.908G 191G 19126 19156

26dB(Hz) Fl-26dB(Hz) Fh-26dB(Hz) OBW({Hz)  FI-OBW(Hz) Fh-OBW(Hz) Port CF(Hz) Span(Hz) REW(Hz) VBW(Hz)

216M 1.90708G 1.90024G 1.176M 19075016 1908677G 1 136 30M 22k [:13
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Band 2_LTE-M1_20MHz_Nssl1 1TX EBW
1860MHz 16QAM RB 6,#RB O,NB 0

Portl [~/
18456 18486 1856 18526 18546 1.856G  1.858G 1.866G 18626 1864G 18666  1.B68G 187G 18726 1.8756
26dB(Hz)  Fl-26dB(Hz) Fh-26dB(Hz) OBW(Hz)  FI-OBW(Hz) Fh-OBW{Hz) Port CF(Hz) Span{Hz)  REW(Hz)  VBW(HzZ)
219M 1.85082G 1.85301G 1.205M 1851273G 18524776 | 1 1.86G 30M 22k B8k
Band 2_LTE-M1_20MHz_Nss1 _1TX EBW
1880MHz_16QAM _RB 6,#RB O,NB 0
Portl [~/
1.865G 1.868G 187G 18726 18746 1.876G  1.878G 188G 15826 1884G 18866  1.B88G 189G 1.892G 1.895G
26dB(Hz)  Fl-26dB(Hz) Fh-26dB(Hz) OBW(Hz)  FI-OBW(Hz) Fh-OBW{Hz) Port CF(Hz) Span{Hz)  RBW(Hz)  VBW(Hz)
2025M 1.87091G 18729356 1.212M 1871281G 18724936 | 1 1.88G 30M 22k [:13
Band 2_LTE-M1_20MHz_Nssl1 1TX EBW
1900MHz_16QAM_RB 6,#RB O,NB 15
Portl |/
1.885G 1.888G 1.89G 1.892G 1894G  1.89%G 1.898G 196 1902G 1904G  1.906G 1.908G 1916 1912G 1.915G
26dB(Hz) Fl-26dB(Hz) | Fh-26dB(Hz) OBW({Hz)  FI-OBW(Hz) Fh-OBW(Hz) Port CF(Hz) Span(Hz) REW(Hz) VBW(Hz)
2.145M 1807035G 1909186 1.252M 1807441G  1908692G | 1 186G 30M 22k [:13
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3.5 Peak to Average Ratio

3.5.1 Limit of Peak to Average Ratio

Peak-to-average ratio (PAR) of the transmission may not exceed 13 dB.

3.5.2 Test Procedures

1. Enable CCDF function of spectrum analyzer and set RBW = 10MHz.

2. Set the number of counts to a value that stabilizes the measured CCDF curve.

3. Record the maximum PAPR level associated with a probability of 0.1%.

3.5.3 Test Setup

Simulat
o splitter Hiator
[ EUT ]—
Spectrum
Analyzer
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3.5.4 Test Result of Peak to Average ratio

Mode CB (MHz) Modulation Channel Frequency (MHz) Pearatg)o,?ggr)age
LTE Band 2 1.4 QPSK 18607 1850.7 3.49
LTE Band 2 1.4 QPSK 18900 1880.0 3.31
LTE Band 2 1.4 QPSK 19193 1909.3 3.19
LTE Band 2 1.4 16QAM 18607 1850.7 3.49
LTE Band 2 1.4 16QAM 18900 1880.0 3.33
LTE Band 2 14 16QAM 19193 1909.3 3.33
Worst plot

ww Keysight Spectrum Analyzer - Power Stat CCDF

502 DC [ SENSE:INT]

|09:28:52 AMJan 19,2018

Center Freq 1.850700000 GHz Center Freq: 1.850700000
] Trig: Video
#IFGain:Low #Atten: 20 dB

Average Power Gaussian

100 %

24.38 dBm
92.45 % at 0dB

2.61dB
3.29dB
3.49dB
3.64 dB
3.81dB
3.88 dB

3.89dB
28.27 dBm

10.0 %
1.0%
0.1%
0.01 %
0.001 %
0.0001 %
Peak

0,
0.0001 IBOdB

Info BW 20.000 MHz

GHz

Radio Std: None

Counts:7.48 M/10.0 Mpt

IMSG

STATUS

o &S]

Frequency

Center Freq
1.850700000 GHz

CF Step
20.000000 MHz
Auto Man

Freq Offset
O Hz
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Mode CB (MHz) Modulation Channel Frequency (MHz) Pearazf)o,?(\jlgr)age
LTE Band 2 3 QPSK 18615 1851.5 3.26
LTE Band 2 3 QPSK 18900 1880.0 3.23
LTE Band 2 3 QPSK 19185 1908.5 3.04
LTE Band 2 3 16QAM 18615 1851.5 3.42
LTE Band 2 3 16QAM 18900 1880.0 3.44
LTE Band 2 3 16QAM 19185 1908.5 3.21
Worst plot
e Keysight Spectrum Analyzer - Power Stat CCDF (= =R
500 DC [ SENSE:INT] [ [09:47:52 AM Jan 19, 2019
Center Freq 1.880000000 GHz Center Freq: 1.880000000 GHz Radio Std: None S ERUEDE

i) Trig:Video Counts:2.75 M/10.0 Mpt
#IFGain:Low #Atten: 20 dB

Average Power Gaussian
9 100 %

. Center Freq
24.56 dBm - 1.880000000 GHz
53.04 % at 0dB

10.0 % 2.65dB

1.0 % 3.27dB ..
0-1% 3.44 dB 20.00&508&?42
001% 3.61dB Auto Man

0.001% 3.77dB

Freq Offset
0.0001% 3.83dB | o0.001% g
Peak 3.88dB '
28.44 dBm
o,
0.0001 % 0dB
Info BW 20.000 MH=z

IMSG STATUS
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Mode CB (MHz) Modulation Channel Frequency (MHz) Pearazf)o,?(\jlgr)age
LTE Band 2 5 QPSK 18625 1852.5 3.23
LTE Band 2 5 QPSK 18900 1880.0 3.09
LTE Band 2 5 QPSK 19175 1907.5 3.06
LTE Band 2 5 16QAM 18625 1852.5 3.42
LTE Band 2 5 16QAM 18900 1880.0 3.25
LTE Band 2 5 16QAM 19175 1907.5 3.28
Worst plot
ww Keysight Spectrum Analyzer - Power Stat CCDF li“i“&l
500 DC [ SENSE:INT] [ [10:02:48 AW Jan 19, 2019
Center Freq 1.852500000 GHz Center Freq: 1.852500000 GHz Radio Std: None S ERUEDE

i) Trig:Video Counts:1.53 M/10.0 Mpt
#IFGain:Low #Atten: 20 dB

Average Power Gaussian
9 100 %

[ Center Freq
24.35 dBm 1.852500000 GHz
52.49 % at 0dB

10.0 % 2.60dB

1.0% 3.29dB ,,
0.1% 3.42.d8 20.00&508&?42
0.01 % 3.48 dB Auto Man

0.001% 3.52dB

Freq Offset
0.0001% 3.54dB | o0.001% g
Peak 3.58 dB '
27.93 dBm
o,
0.0001 % 0dB
Info BW 20.000 MH=z

IMSG STATUS
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Mode CB (MHz) Modulation Channel Frequency (MHz) Pearazf)o,?(\jlgr)age
LTE Band 2 10 QPSK 18650 1855.0 3.17
LTE Band 2 10 QPSK 18900 1880.0 3.07
LTE Band 2 10 QPSK 19150 1905.0 3.12
LTE Band 2 10 16QAM 18650 1855.0 3.38
LTE Band 2 10 16QAM 18900 1880.0 3.29
LTE Band 2 10 16QAM 19150 1905.0 3.31
Worst plot
ww Keysight Spectrum Analyzer - Power Stat CCDF li“i“&l
500 DC [ SENSE:INT] [ [10:08:54 AMJan 19,2019
Center Freq 1.855000000 GHz Center Freq: 1.855000000 GHz Radio Std: None S ERUEDE

i) Trig:Video Counts:3.65 M/10.0 Mpt
#IFGain:Low #Atten: 20 dB

Average Power Gaussian
9 100 %

. Center Freq
24.40 dBm 1.855000000 GHz
52.80 % at 0dB

10.0 % 2.97 dB

1.0% 3.26 dB '
0.1% 338 dB 20.00&508&?42
0.01 % 3.47 dB Auto Man

0.001% 3.57dB

Freq Offset
0.0001% 3.62dB | o0.001% g
Peak 3.62 dB '
28.02 dBm
o,
0.0001 % 0dB
Info BW 20.000 MH=z

|#sc i File <PICTURE.PNG> saved STATUS
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. Peak to Average
Mode CB (MHz) Modulation Channel Frequency (MHz) ratio (dB)
LTE Band 2 15 QPSK 18675 1857.5 3.23
LTE Band 2 15 QPSK 18900 1880.0 3.21
LTE Band 2 15 QPSK 19125 1902.5 3.12
LTE Band 2 15 16QAM 18675 1857.5 3.49
LTE Band 2 15 16QAM 18900 1880.0 3.25
LTE Band 2 15 16QAM 19125 1902.5 3.31
Worst plot
ww Keysight Spectrum Analyzer - Power Stat CCDF
500 DC [ SENSE:INT] [ [11:02:03 AMJan 19,2019
Center Freq 1.857500000 GHz Center Freq: 1.857500000 GHz Radio Std: None S ERUEDE
(. Trig:Video Counts:4.83 M/10.0 Mpt

()
#IFGain:Low ™ #Atten: 20 dB

Average Power

100 % Gaussian
0

Center Freq
1.857500000 GHz

24.43 dBm
51.93 % at 0dB

10.0 % 2.62 dB

1.0% 3.37 dB
0.1% 3.49dB
0.01 % 3.99 dB
0.001% 3.64dB

CF Step
20.000000 MHz

Auto Man

Freq Offset
0.0001% 3.67dB 0.001 % 0 Hz
Peak 3.95adB
28.38 dBm
0,
0.0001 % 0dB
Info BW 20.000 MH=z
|msc| i File <PICTURE.PNG> saved STATUS
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Mode CB (MHz) Modulation Channel Frequency (MHz) Pearazf)o,?(\jlgr)age
LTE Band 2 20 QPSK 18700 1860.0 3.31
LTE Band 2 20 QPSK 18900 1880.0 3.32
LTE Band 2 20 QPSK 19100 1900.0 3.12
LTE Band 2 20 16QAM 18700 1860.0 3.53
LTE Band 2 20 16QAM 18900 1880.0 3.48
LTE Band 2 20 16QAM 19100 1900.0 3.30
Worst plot
ww Keysight Spectrum Analyzer - Power Stat CCDF
500 DC [ SENSE:INT] [ [11:04:37 AMJan 19,2019
Center Freq 1.860000000 GHz Center Freq: 1.860000000 GHz Radio Std: None S ERUEDE
(. Trig:Video Counts:6.08 M/10.0 Mpt

()
#IFGain:Low ™ #Atten: 20 dB

Average Power

100 % Gaussian
0

Center Freq
1.860000000 GHz

24.40 dBm
51.89 % at 0dB

10.0 % 2.65dB

1.0% 3.42dB
0.1% 3.93 dB
0.01 % 3.99 dB
0.001% 3.65dB

CF Step
20.000000 MHz

Auto Man

Freq Offset
0.0001 % 3.80dB 0.001 % 0 Hz
Peak 4.35dB
28.75 dBm
0,
0.0001 % 0dB
Info BW 20.000 MH=z
|MSG i)File <PICTURE.PNG> saved STATUS
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3.6 Frequency Stability
3.6.1 Limit of Frequency Stability

The frequency stability shall be sufficient to ensure that the fundamental emission stays within the
authorized frequency block.

3.6.2 Test Procedures

1. EUT was placed at temperature chamber and connected to an external power supply.

2. Temperature and voltage condition shall be tested to confirm frequency stability.

3. The test shall be performed under normal and extreme condition for temperature and voltage.
4

Tem Link up EUT and simulator. Confirm frequency drift value of simulator and record it.

3.6.3 Test Setup

Temperature & Humidity

Chamber
. [
Simulator | EUT
Power
Supply
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3.6.4 Test Result of Frequency Stability

Frequency Drift (ppm)
Temperature (°C)
CB: 1.4MHz | CB: 3MHz | CB: 5MHz | CB: 10MHz | CB: 15MHz | CB: 20MHz

T20°CVmax -0.018 -0.019 -0.18 -0.019 -0.017 -0.019
T20°CVmin -0.019 -0.018 -0.18 -0.018 -0.018 -0.018
T75°CVnom 0.041 0.043 0.043 0.043 0.045 0.045
T70°CVnom 0.041 0.038 0.038 0.042 0.038 0.043
T60°CVnom 0.039 0.035 0.037 0.038 0.037 0.041
T50°CVnom 0.035 0.034 0.036 0.031 0.031 0.038
T40°CVnom 0.034 0.033 0.035 0.028 0.31 0.031
T30°CVnom 0.022 0.021 0.018 0.018 0.25 0.026
T20°CVnom -0.019 -0.018 -0.018 -0.018 -0.18 -0.018
T10°CVnom -0.018 -0.017 -0.017 -0.017 -0.017 -0.017
TO°CVnom -0.014 -0.013 -0.013 -0.015 -0.016 -0.013
T-10°CVnom -0.013 -0.012 -0.013 -0.012 -0.015 -0.013
T-20°CVnom -0.012 -0.011 -0.012 -0.011 -0.014 -0.013
T-30°CVnom -0.012 -0.011 -0.011 -0.011 -0.013 -0.012
T-35°CVnom -0.011 -0.01 -0.009 -0.01 -0.012 -0.011

Vnom [V]: 3.6 Vmax [V]: 3.7 Vmin [V]: 2.45

Tnom ['C]: 20 Tmax ['C]: 75 Tmin ['C]: -35
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4 Test laboratory information

Established in 2012, ICC provides foremost EMC & RF Testing and advisory consultation services by our
skilled engineers and technicians. Our services employ a wide variety of advanced edge test equipment and
one of the widest certification extents in the business.

International Certification Corp (EMC and Wireless Communication Laboratory), it is our definitive objective is
to institute long term, trust-based associations with our clients. The expectation we set up with our clients is
based on outstanding service, practical expertise and devotion to a certified value structure. Our passion is to
grant our clients with best EMC / RF services by oriented knowledgeable and accommodating staff.

Our Test sites are located at Linkou District and Kwei Shan District. Location map can be found on our
website http://www.icertifi.com.tw.

Linkou Kwei Shan Kwei Shan Site Il

Tel: 886-2-2601-1640 Tel: 886-3-271-8666 Tel: 886-3-271-8640

No. 30-2, Ding Fwu Tsuen, Lin No. 3-1, Lane 6, Wen San 3rd St., No. 14-1, Lane 19, Wen San 3rd
Kou District, New Taipei City, Kwei Shan District, Tao Yuan City  St., Kwei Shan District, Tao Yuan
Taiwan, R.O.C. 333, Taiwan, R.O.C. City 333, Taiwan, R.O.C.

If you have any suggestion, please feel free to contact us as below information.
Tel: 886-3-271-8666

Fax: 886-3-318-0155
Email: ICC_Service@icertifi.com.tw

=END=—=
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