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Overview

0 Tests executed week of 25 July with 14 GNSS receivers

= Representative set of equipment from chamber testing from each receiver
category (except space)

= Receivers tested were USG provided

QO Same test instrumentation for wired as with radiated tests
=  GNSS playback (MITRE)

= Interference system with modifications to support OOBE and acquisition test
requirements

O Presentation focuses on L1 C/A test observations




Wired Test Objectives

0 Receiver/antenna comparison with chamber results

0 OOBE interference at prescribed and proposed levels w/LTE
uplink and downlink signals

O GNSS signal acquisition characterizations




Test Execution Notes

0 Type 2 (10 MHz LTE) and Type 1 (1 MHz Bandpass Noise)
tests executed per ABC test plan

= Repeat of chamber tests

O OOBE levels included in RNSS band and executed with
adjacent-band LTE signals
= FCC limit of -70 dBW/MHz
= Proposed limits of -100 (base stations) and -105 (handsets) dBW/MHz

0 GNSS signal acquisition execution described in later slides




Wired Test Configuration
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IP at 1 dB (dBm)

DUT B OOBE Results
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IP at 1 dB (dBm)

Wired Baseline vs. OOBE Results
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Acquisition Testing

0 Signal acquisition tests executed at four adjacent
frequencies using Type 2 (10 MHz LTE) signals

= Test frequencies were 1525, 1550, 1620 and 1645 MHz

0 Average satellite acquisition times computed for
satellites at specified minimums (e.g. -128.5 dBm for L1
C/A) and for one satellite emulating low elevation
conditions

= Low elevation satellite (PRN-24) was 10 dB lower than
minimums

0 Acquisition results compared with interference power
(IP) causing 1 dB C/No degradation (IP @ 1 dB)
estimated from wired tests for L1 C/A signal
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Acquisition Test Sequence/Processing
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Signal acquisition was observed by removing “Acquisition time” for nominal signals
GNSS signals every 90 seconds for a duration was defined as the duration from
of 30 seconds. Interference power was GNSS signal reintroduction to four
increased in 2 dB steps after five iterations. or more SVs being tracked. Time for
Power tested from -80 to -30 dBm for 1550/ example above is 28 seconds.

1620 MHz and -60 to -10 dBm for 1525/1645 MHz.




Examples of Acqg.Time Variation
over 5 Iterations at each Power Level

60 ; ' ! ! ! ; ! ; ! 60

1 + 1 + ' '
2~ 2 %
3 # : : : : : : : 3 #* : :
_ 50 4 o peeeeebeeesbeendi i o] _ 50 - P s SRt TR RERR SRR SR
§ 5 - : : : : : : : é 5 - 3
S Average —e— . : : : : : S Average —e— | § . . . . .
8 B i B S e IR} L Eacauts SouCIeS NTVSS EIROES SIS SRS SRROES NSRS et
@ : : : : : : : : : @ : : : : : : : : :
E P* E i
= : = ; : : : : : : : ;
5 & [N (RS RN MR MUAS AT S
E E ' . . . . . . .
= = 4
< < SSURUOUNE SUUDUUINS SUVRNPUL SUOY V0L UVUUPUOE SUDUUUOR NURRRORE SORDRUINL SURRNONS OO i
@© @ !
n .
@ © :
2 s |
< < o0 L AN w S S S SRR SRR S |
*

-80 -75 =70 -65 -60 -55 -50 -45 -40 -35 -30 -60 -55 -50 -45 -40 -35 -30
Interference Power (dBm) Interference Power (dBm)

ICD Min. Power Low Elevation




DUTB

60

Acg. 1550 MHz Acq. 1525 MHz
! ! ! ! ! 60

IPat1dB : : : : : IPat 1dB
ICD Min, Power —»— : : : : : ICD Min. Power —»%—
Low Elevation —#— : : : : : Low Elevation —#—

e e S S T S S T

b

Average Acquisition Time (Seconds)
Average Acquisition Time (Seconds)

10 b

-0 -5 -0 -65 60 55 50 -45 -40 -35 -30 -60 55 50 -45 40 35 -30 -25 -20 -15 -10

Interference Power (dBm) Interference Power (dBm)

Acq. 1620 MHz Acq. 1645 MHz

€0 i i i i i 60

IPat1d8 : : : : : IPat1dg
ICD Min. Power —— : : : : : ICD Min. Power ——
so L. L Sl I L A 50 |- Low Elevation —#—

b

20

Average Acquisition Time (Seconds)
Average Acquisition Time (Seconds)

10

-0 55 50 -45 40 3% -30 -25 -20 -15 -10

Interference Power (dBm) Interference Power (dBm)



Average Acquisition Time (Seconds)

Average Acquisition Time (Seconds)

€0

50

40

30

60

50

40

30

20

Acq. 1550 MHz

! ! ! ! ' lPar1ds —
: ICD Min. Power —»—
T N R T LowIEIevat!on ——

-0 -5 -70 65 €60 55 50 -45 -40 -35 -30

Interference Power (dBm)

Acg. 1620 MHz

IPat1de
ICD Min, Power —s—
Low Elgvation ——

Interference Power (dBm)

Average Acquisition Time (Seconds)

Average Acquisition Time (Seconds)

60

50

40

30

20

10

60

50

Acqg. 1525 MHz

IPatlde
ICD Min, Power —»—
Low Elevationl —

&0 -55 -50 -45 -40 -35 -30 -25 -20 -15 -10
Interference Power (dBm)
Acg. 1645 MHz
T T T T T T
IPatldB
ICD Min. Power —s—
!_ow Ellevationl —— b

Interference Power (dBm)




Average Acquisition Time (Seconds)

Acquisition Performance -1525 MHz
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Acquisition Performance -1550 MHz
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Summary

0 Comparison of radiated and wired tests show good
agreement

= Differences attributable to bypassing of active antennas in wired test

0 Wired OOBE results confirm predictions for tested levels

O Acquisition results show degradation at interference level
similarto IP @ 1 dB

= Suggests exceeding 1 dB interference level can adversely affect receiver
performance by slowing satellite acquisition times




