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Proposals on issue of Interference Detection and Mitigation
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Objectives of Recommendation 11S.1 «IMT-GNSS

Compatibility»

- The ICG members are encouraged to actively participate in the "
ITU-R and regional work on new IMT spectrum allocations to
ensure that proposals do not impact existing and future GNSS
operations.

The ICG members are recommended to encourage their
administrations to ensure the protection of RDSS/RNSS from the
unwanted emissions of new IMT spectrum allocations including
adjacent band interference, spurious interference and harmonic
interference, as a result may require the implementation of more
stringent limits for IMT unwanted emissions levels in RDSS/RNSS
bands.

Members may also consider forming links with others satellite
groups already defending satellite spectrum.
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Potential impact from IMT frequency bands to |
GNSS frequency bands
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Protection criteria for GNSS receivers

Acguisition:mode threshold LS/1E5
power: density. level of
aggregate wideband

INEerference at theipassive -142... -148 | -127...-156 | -146...-156
antenna output (AB(W/IMHZ))

"Recommendation ITU-R M.1902 «Characteristics ': Y
protection criteria for receiving earth stations in the

radionavigation-satellite service (space-to-Earth) operating in
the band 1 215-1 300 MHzy;

- Recommendation ITU-R M.1903 «Characteristics and
protection criteria for receiving earth stations in the
radionavigation-satellite = service  (space-to-Earth) and

receivers in the aeronautical radionavigation service operating
in the band 1 559 -1 610 MHzy;

- Recommendation ITU-R M.1905 «Characteristics and
protection criteria for receiving earth stations in the
radionavigation-satellite service (space-to-Earth) operating in
the band 1 1641 215 MHzy.
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The estimation results of interference from IMT on GNSS

Estimation results of IMT stations (mobile base) unwanted emissions i t1o RNSS systems in the frequency band 1164 -1 215 MHz
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The estimation results show: that the required attenuation of unwanted
emissions from mobile/base station is from 67 dB to 102 dB. These

attenuation values correspond to the separation distances from 42 m to

2446 m.




Potential impact of television frequency bands on the L1
GNSS frequency band, using the example of a GPS receiver
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ategrated’ Navigation
Systems (St. Petersburg, 26-28 May 1997) «Analysis of potential
interference sources and assessment of present solutions for GPS/GNSS
receiversy (Ren€ Jr. Landry u Alain Renard).




The result of estimating the interference from the
television station to the L1 GNSS frequency band, using
the example of a GPS receiver

The results of the assessment showed |

that the required separation distance to
attenuate unwanted emissions from the
television station would be from 3 to
15 km. (for the case where the EIRP of
the television station is about 1 kW).

As one of the mechanisms to reduce the

effect of interference in the GNSS
frequency spectrum, it iS proposed to
install filters on television stations.
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ANALYSIS OF POTENTIAL INTERFERENCE

SOURCES AND ASSESSMENT OF PRESENT
SOLUTIONS FOR GPS/GNSS RECEIVERS
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Comparison of the IMT impact on GNSS and TV on GNSS
estimation results

IMT =) GNSS TV =) GNSS

‘Separation distance from 3000 m to |
15000 m. (for low-power television
stations)

Separation distance from 42 m to
2446 m.
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* Backgroun d BriefDescrip ton-of the Tssue: T
It-iz-widaly-racognized-that-it-is-impostant-to-
the full benafits-of B3 5 are not nagatad by =
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= Driscussion Analyses:
At- the 11th- mesting- of Intemations]l- Comn
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stations- i the- fraguency - bands - balow- 3- GHz
adverze- impact: of unwanted- emizzion: {in
intarfarencs)- from IWT-stations-on-the EIE5-
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WG-5- beld: twor imterzszzionsl- mestings-in- iI]lle peeparation: for- ICG-12- (Kyoto, JTapan, -
Decembar 2017),.- Adjacsnt- Band C ity study was- prozanted- at- the: fimt WE-3-
intarzazzional masting: (Baska - Croatia - May- 2017).- Az 2 result- of thiz- pressntation, - WGE-5 -
lzamad-that-the-FINEE -protection-criteria-spaci fisd-in TTU-F.-F.acommendations was-not-fully -
meopenized- for protecting: FINEE- fiom- such- intsrforen ca- machandzm. - Thus, - at- the- sacond-
maaeummlmeeumgnf‘wﬁ-s (Pariz,-Franca - Tuly- 2017), - WiG-5 - azreed- to- st e an- ICG-
Rao ofthe-applicability-of BINE B -protaction: criteria-to-adjac snt-bamnd -
interferance. T

Within- ITU-E.- the protaction: criteria- from- unwanted emizsions are- nenslly moss- sringant-
than- the- criteria- from- co-feguency- emizzions.- Thersfoge - it- should- be- recogmized: that-
intarferance: fiom- non-FINE 5 sarvicas in: the- bands- adjacent: to- FINEE iz firly- treated: when -
applying- the: sama- lavals- batwasn: the- oriteria- for- smizsions- from: pon-F1NE 5 -interfersn - in-
the-adjacent- band-and-the-critaria- for theco-fraquency- smizzions.
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"Recogniring:

&) — that-Fecommandatfions ITU-F- ML 1802, - 1803, - 1905 contain-protection criteria- of BIG 5
from pon-FIE B zourcas; |

b) — that-the-intsrferencs protaction criterion of CMer degradation of 1-dB - {aguivalant o I
of-§-dB )4z usad for the- Adjacent Band € ompatibility-assessment;

) — that- swisting: studiss r=garding interfersmos from- unwantsd emiszions: uss protaction

d) — that-the-criterion-in-the sbove recognizing - b) iz consiztant with-the-protection-affordad by
theapplication of Racommendations intecosnizing 5), T
1

° Recommen d ation: 1

that- I0G- membars- should- enconrare- national: rspulators: tor wee the- protaction oriteria- - the-
alevant ITU-F: Fecommendations it recognizing: &), in- ooder tor protect: G255 fom non-FNE S
interfarance- souross, including unwanted emiszions. |

At ICG-12 (December
2017, Kyoto, Japan),
Recommendation 12S.1
"RNSS protection
criteria® was approved.
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Objectives of Recommendation 125.1 «RNSS protection

criteria»

ICG members should encourage their national
regulators to use the protection criteria from the
relevant ITU-R  Recommendations (M.1902,
M.1903, M.1905) to protect GNSS from non-RINSS
interference sources, including unwanted emissions.
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Proposals to consider

Proposal: Development of a new ICG Recommendation

Objective: GNSS spectrum protection from non-RNSS radio services
interference.

Issues under consideration;

Acceptable levels of protection from interference and measurement methods
Monitoring of interference environment
Identification of interference sources

Recommendations on the elimination/minimization of interference impact

In this regard, it is advisable to begin the preparatory work on the
systematization of available information on this issue. As an example, it is
proposed to start from the following:

- Systematization and categorization of various types of interference;

- Systematization and categorization of various types of GNSS receivers.

Participants are invited to discuss and include priority steps in the list.




Thank you for your attention!
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