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REPORT ITU-R BT.2301-4*

National field reports on the introduction of IMT in the bands with co-primary
allocation to the broadcasting and the mobile services

(2014-2015-2016-2021-2022)

1 Introduction

A number of countries have introduced new mobile services in the parts of the UHF band in which
they have a co-primary allocation to the broadcasting and the mobile services, in particular
international mobile telecommunications (IMT) systems utilizing long-term evolution (LTE)
technology.

The Annexes to this Report provide a compilation of national approaches, best practices and their
experiences about the introduction of LTE in the 800 MHz band using the reverse duplex arrangement
or in the 700 MHz band using the regular one, and compatibility between DTTB and IMT. The
concerned situations can include cases in the 800 MHz band (790-862 MHz) and the 700 MHz band
(694-790 MHz). They can relate to adjacent channel and co-channel cases, and impact in both
directions, between DTTB and IMT.

This Report includes contributions from 22 administrations and 2 sector members. It is intended to
include further national approaches and best practices as they are made available by members.

Section 2 summarizes the reported cases of interferences from ITU Administrations and Sector
Members, the details of which are provided in the Annexes as follows:

Annex 1 — Field report from Germany with regard to the 800 MHz band

Annex 2 — Interim national field report on the introduction of IMT downlinks in the 700 and 800 MHz
bands with co-primary allocations to the broadcasting and the mobile services in France

Annex 3 — Interim Field Report from Netherlands with regard to the 800 MHz band

Annex 4 — Field report on interference to 800 MHz band IMT base stations in Portugal from DTTB
transmissions in Spain

Annex 5 — Collection of responses to the Request for Information to update ITU-R BT.2301, towards
WRC-23 agenda item 1.5, November 2020

2 Summary of reported interference cases and corresponding solutions

In November 2020, Working Party 6A authorised a Request for Information to be sent to
Administrations and Sector Members in Region 1, asking for information on experiences of

*

The Administrations of Egypt (Arab Republic of), Saudi Arabia (Kingdom of) and United Arab Emirates
do not support the approval of this Report. The Report in its current form is containing many errors in the
summary provided in this document with conclusions supporting only one view as clarified in details during
the WP 6A and SG 6 meetings. Several modifications proposed to correct many mistakes by membership,
supporting the other views, were not considered. Also, the information related to Saudi Arabia (Kingdom
of) is not correct and the requested corrections by the concerned Administration were also not considered.
For the procedural concerns on approval of this Report and the official rejections by Administrations; see
also the detail in Annex 2 to the summary record (Doc 6/130 rev)). Therefore, these Administrations do not
believe this Report should share a place along with other technical ITU-R Reports.
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introducing mobile networks in bands with co-primary allocations to the Broadcasting and Mobile
services.

Responses received are presented in Annex 5. Several administrations! report that no interference has
been experienced to date, while others replied with details of interference experiences and the
mitigation they undertook.

The reported interference cases show distances from few kilometres up to hundreds of kilometres.

2.1 Adjacent channel interference cases

There were different responses reported on whether, or not, interference was observed from the
mobile service into the broadcasting service operating in the adjacent bands.

Some responses reported adjacent channel interference in both the 700 and 800 MHz bands from the
mobile service into the broadcasting service, where the downlink of base stations located close to
DTT receiving locations interferes with DTT reception. The following Table includes these reports,
giving where possible additional information about the interference distances and number of cases.

Some other responses reported no cases of adjacent channel interference between the mobile service
and the broadcasting service in either the 700 or 800 MHz bands.

TABLE 1

Reported situations of adjacent channels interference

800 MHz band 700 MHz band
Administration Source
Interference cases Mitigation Interference cases Mitigation
190N.|S tOfBS Filter and/or DTT Annex 5
Croatia Inter erence receiver installation ’
cases over mixed U A5.5
pgrade
paths
Filter and/or DTT Annex 5
Denmark MS to BS receiver installation '
Ab5.6
upgrade
Filter and/or DTT
receiver installation Annex 5
Russia MS to BS upgrade, AB.7 ’
modification of the '
LTE BS

1 Armenia, Belarus, Kazakhstan, Luxembourg, Malta and Switzerland report no interference so far, be it in
the 800 MHz or 700 MHz band. Azerbaijan has not yet rolled out any MS network in the bands and thus
reports no interference. In addition, several countries, with reported 800 MHz interference cases, are in the
early stages of 700 MHz band rollout and report no interference cases for this band for the time being (see
corresponding answers in Annex 5).
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TABLE 1 (end)

800 MHz band

700 MHz band

Administration Source
Interference cases Mitigation Interference cases Mitigation
Filter and/or DTT Filter and/or DTT
MS to BS receiver installation MS to BS receiver installation
Finland upgrade upgrade ATS)E;S’
More than 54000 interference cases reported '
Typically 0-5 km interference distance
MS to BS, average MS to BS, average
interfering distance . interfering distance . Annex 2
- 750 m, 99% Fllte_r ant_i/or IﬁTT 800 m, 99% Fllte_r anc_l / or"D'I_'T and
rance <24 Kkm Lece:;/deé installation | _ 5 4’ Lece;;/ée; installation Annex 5.
Over 138 000 Pg Over 18 500 Pd A5.9
interference cases interference cases
Filter and/or DTT
receiver installation Annex 5
Kyrgyzstan MS to BS upgrade, ’
e Ab.12
modification of the
LTE BS
MS to BS
United . PN
. nterfering distance .
Kingdom of ! hg di Filter and/or DTT
o up to 2 km - . Annex 5,
Great Britain ) receiver installation
Projected up to A5.17

and Northern
Ireland

36000 interference
cases

upgrade

Additional information:

- Denmark has suffered a very limited number of interference cases; where channel 60
coverage was weak, very restrictive conditions have been applied to IMT base stations in
791-801 MHz.

- Germany has set up a very detailed methodology when implementing the IMT service in the
800 MHz so as to protect the broadcast service in the adjacent band. In this methodology, a
distance of 1.1 km is considered as the tipping point when deciding for a potential impact
from MS to BS. Below this threshold, the transmission characteristics of IMT base stations
are driven by the local DTT reception conditions around the IMT base station.

In France and in the United Kingdom a low-pass filter is inserted on the DTT reception installation
to circumvent the overloading situation and to sufficiently reduce the interfering input level from the
IMT base station. In Finland, in some cases, two filters in series have been required in order to remove
the interference. If several reception antennas are used, each antenna may need a separate filter
installation. There is an ETSI Harmonised Standard for domestic TV amplifiers (ETSI EN 303 354)
which has been in force since 2017 and improves resilience of DTT receivers against IMT emissions

in adjacent bands (both the 700 and 800 MHz bands).

In Finland, mobile network licences include responsibility to remove TV reception interference.
MNOs have formed a joint project with the TV operator to handle possible interference cases.
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In France, the French administration monitors the occurrence of interference in relation with MNOs
and TV network operators. MNOs also support the cost of the necessary equipment to remove the
interferences.

Saudi Arabia reported no adjacent interference cases from mobile to DTT.

2.2 Co-channel interference cases

2.2.1 Interference from DTT to LTE uplink

Co-channel interference from DTT to LTE uplink is an interference situation reported by some
Member States and Sector Members.

Over a warm sea path, with propagation conditions favourable to UHF frequencies, DTT transmitters
can be a source of LTE performance degradation over great distances: several hundreds of kilometres.

EBU reported an interference case of 540 km over a warm sea path from Cyprus, and France reported
two cases of 260 km over a warm sea path.

Saudi Arabia reported few interference cases, over shorter distances, and for limited period of time
due to varying propagation conditions. They were resolved through bilateral coordination with
neighbouring countries.

Portugal and Spain reported interference situations for distances up to 190 km for land path and
212 km for mixed land-sea propagation path.

In France, where the transfer of 700 MHz band was phased in 14 successive steps over three years,
some MNOs reported difficulties with early deployed LTE base stations, disturbed by DTT
transmitters in neighbouring areas still to be modified below 700 MHz. Similar cases occurred
involving stations located in different countries. Most reported interference situations were temporary
and lasted until the use of frequency bands was harmonized between different territories. The EU
framework and decision to transfer the 700 MHz band and, in some cases, synchronized migration
operations between countries, helped limiting the number and duration of such cases of interference.

2.2.2 Interference from LTE downlink to DTT

Only one case of DTT receivers interfered with by a co channel LTE base station is mentioned in this
Report, by France. The situation was improved by cross-border coordination, and some modifications
of the LTE Base Station in line with the cross-border agreement between the two countries. Distance
in that case was around 11 km.



Rep. ITU-R BT.2301-4 5
2.2.3 Summary of reported co-channel interference situations
TABLE 2
Reported cases? of co-channel interference
Administration 800 MHz 700 MHz
or Sector Source
Member Interference cases Mitigation Interference cases Mitigation
Interference
BS to MS, two Interference | BSto MS, 2 cases, | cases between
cases, some tens of | cases between some tens of countries are
kilometres. countries are kilometres. resolved
Interference varies | resolved through | Interference varies through Annex 5
Saudi Arabia | \yith propagation bilateral with propagation bilateral A5
conditions, and can coordination and | conditions, and can | coordination :
be observed within proper sites be observed within | and proper sites
limited period of configurations limited period of | configurations
time. near the borders. time. near the
borders.
Releasing the Releasing the Annex 5
Denmark BS to MS band by one of BS to MS band by one of A6 ’
the two services the two services '
Releasing the Annex 5
Finland BS to MS, 150 km | band by one of A 8 ’
the two services '
Releasing the ?nsqi?egﬂse{tﬁ? Ozlérg Releasing the AnarLedx 2
France BS to MS band by one of pah), band by one of
. km (warm sea : Annex 5,
the two services the two services
path) Ab.9
Cross-border Annex 2
MS to BS, 1 case, coordination and
France 11 km (mixed / sea and
e L Annex 5,
path) modification of AB 9
the LTE station '
Releasing the
Ireland BS to MS band by one of Agrgei(OS,
the two services '
Releasing the
Luxembourg BS to MS, 8 km, band by one of Annex 5,
land path . A5.13
the two services
BS to MS, 170 km Releasing the Annex 5
Montenegro (warm sea path), band by one of A5 15 '

40 km (mixed path)

the two services

2 Each reported case may correspond to a large number of affected DTT receivers or affected LTE base

stations
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TABLE 2 (end)

Administration 800 MHz 700 MHz
or Sector Source
Member Interference cases Mitigation Interference cases Mitigation
Releasing the
Uzbekistan BS to MS band by one of Annex 5,
_ A5.16
the two services
BS to MS,
129-190 km land
path and 181-212 Releasing the
Portugal km for mixed band by one of Annex 4
land/sea path, the two services
multiple cases along
the entire border
EBU. BS to MS, 500 km, Releasing the Annex 5,
(concerning band by one of
warm sea path . A5.19
Cyprus) the two services

Annex 1

Field report on the applied methodology used by Germany
to protect the broadcast service when implementing
the IMT service in the 800 MHz band

All

Germany has implemented IMT services in the 800 MHz band. In order to protect the broadcasting
service operating in the 700 MHz band adjacent to the frequencies used by the IMT service, the
Federal Network Agency has set up a process to set the site-related frequency usage parameters of
each individual mobile base station before such base station is put into operation.

Background

The frequencies gained at auction can only be used after assignment subject to “their compatibility
with other frequency usages”. The applicant must prove for an efficient and interference-free use of
the frequencies. In planning their network build and rollout, frequency assignees must therefore apply
for the site-related frequency usage parameters to be set before the individual frequencies can actually
be used.

Applications for site-related frequency usage parameters to be set can only be granted if they meet
the relevant requirements. In particular, applications for the use of frequencies in the 800 MHz band
must take account both of the frequency usage conditions and of usage provision 36 of the national
frequency band allocation Ordinance, which states that the mobile service in the 790-862 MHz
frequency band must not cause any interference into the broadcasting service. These regulations
constitute fundamental framework conditions which must be taken into account by applicants.

Al.2 Frequency engineering and regulatory framework and key assumptions

One of the tasks and aims of the procedure for setting site-related frequency usage parameters is to
guarantee protection for the broadcasting service in all relevant application situations. This is
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particularly relevant if there is a residential area within a certain radius of a mobile service base station
in the broadcast coverage area.

Preventive studies aimed at avoiding interference to terrestrial digital television reception can be
restricted to a certain radius around a base station. It can be assumed that the probability of
interference to DVB-T reception outside this radius is extremely low. If, nevertheless, interference
occurs in a particular case, contrary to expectations, the notice setting the parameters can be revoked
by exercising the right provided for in the notice, and further safeguards can be put in place
accordingly.

In cases where interference could be caused to DVB-T reception within the radius referred to above,
the applicants must show which appropriate measures they will take in order to take account of the
protection requirements of the broadcasting service. The applicant must show how the requirement
for frequency assignment — and hence for setting the site-related frequency usage parameters — is met.
In this connection, the network operators are required to take account of broadcasting interests starting
at the planning stage and to take any necessary preventive measures (e.g. radiation characteristics,
orientation of sectors, antenna height).

The probability of interference below DVB-T channel 52 in individual cases has not been looked at
separately because, as matters stand at present, the current interference studies cover the interference
potential at these frequencies.

Taking account of the limit on LTE out of block emissions below 790 MHz (max 0 dBm per 8 MHz
given a planned maximum LTE radiated power) and broadcasting coverage with the lowest minimum
median wanted field strength of 41 dBuV/m (exactly 41.9 dBuV/m for fixed terrestrial broadcasting
coverage with DVB-T system variant A1 on channel 52 in accordance with the regulations in the
Geneva 2006 Agreement), a maximum (protection) radius of approximately 1.1 km is considered
sufficient. This (maximum) radius is assumed for all system variants in operation.

The probability of interference then depends on:

1) whether or not there is actually any DVB-T coverage within the (interfering) radius of the
base station; and
2) whether or not there are actually any relevant digital terrestrial television broadcasting

application situations within the (protection) radius.

If both these factors apply, it is necessary to see in each particular case if the DVB-T field strength
available seems high enough in order to make interference to broadcasting reception from the LTE
base station improbable. In this case, the applicant must explain how he will protect the broadcasting
service (further remedies may be required) or why interference to broadcasting reception is
improbable.

This procedure for setting site-related frequency usage parameters takes account of the fact that such
parameters in the 800 MHz band at the interface with broadcasting are being, or have been, set for
the first time and may need to be refined, depending on the actual effects the operational mobile
networks have.

Al.3 Steps for a computer-assisted standard procedure for determining compatibility
between LTE and broadcasting in specific cases before setting the site-related usage
parameters for an LTE base station

The following flow chart illustrates the individual steps in the procedure to provide protection for
DVB-T broadcasting. Other necessary coordination steps (such as international coordination) are not
included in the chart but must also be taken before site-related usage parameters can be set.
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FIGURE Al1.1
Flowchart
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NOTE 1 — If the distance between the LTE base station and the residential area is more than 1 100 m,
the application for parameters to be set can be granted.

NOTE 2 — If the distance between the LTE base station and the residential area is less than 1 100 m, a DVB-T
coverage map calculated for each of the channels from 60 to (currently) 52 is used. The calculations are made
using internationally recognized propagation models for DVB-T television broadcasting emissions. The
coverage map is used to allocate field strengths for DVB-T coverage on each channel to grid points spaced at
intervals of one arc second, following the recognized assumptions for location and time percentages for
broadcasting reception.

NOTE 3 — First, the average DVB-T field strength available per channel is calculated as the arithmetic mean
of all the grid point field strengths greater than 41 dBuV/m, for a 600 m by 600 m square around the LTE base
station.

NOTE 4 — If the average available DVB-T field strength calculated is at least 82 dBuV/m, the application for
site-related frequency usage parameters for an LTE base station can be granted, on the assumption that the
base station radiated power is 59 dBm.

If the planned base station radiated power is lower than the maximum radiated power of 59 dBm, the average
minimum available DVB-T field strength of 82 dBuV/m can be reduced by the difference between a radiated
power of 59 dBm and the planned lower radiated power, since the LTE out of block emissions will also be
correspondingly lower.

NOTE 5 — All other cases:

The necessary field strength for DVB-T reception, corresponding to the distance between the LTE base station
and the nearest residential area (up to 1 100 m), can be read from the graph below (compatibility curve).

If the average available DVB-T field strength calculated in step 3 is higher, the application can be granted.
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FIGURE Al1.2
Distance as a function of the available DVB-T field strength

90 71
851
80 1
75 1
70 1
65 1
60 |
551

Field strength (dBuV/m)

50 1
45

40 | . - - - - - . . - - - . |
0 0.2 0.4 0.6 0.8 1 1.2

Distance (km)

Report BT.2301-A1.2

NOTE 6 — If the average available DVB-T field strength calculated is less than 41 dBuV/m on each DVB-T
channel considered, the application can also be granted, since the field strength is lower than the minimum
required for DVB-T coveragg, i.e. absence of broadcast coverage.

NOTE 7 — If, having followed steps 1 to 5, an application cannot be granted, further information must be
provided by the mobile network operator in order for a decision to be taken on the application.

Al.4  Compatibility with broadcast service in neighboring countries

Comepatibility with broadcast service still in operation in neighboring countries has been achieved
successfully by bilateral agreements which are based on the principles outlined in the Geneva 06
Agreement, i.e. on the use of a maximum interfering field strengths at the border.

Depending on the specific situation, values in the range from 25 up to 44 dBuV/m (8 MHz, 10 m
height) were used in such agreements.

Al5 Conclusion

By the end of 2012 about 6 000 mobile base stations have been in operation in the 800 MHz band in
Germany.

For 4 000 additional base stations the parameters had been assigned, which is the prerequisite for
starting operation. By October 2013 most of them are in operation, too.

Only ten of the complaints raised until October 2013 in respect of interference into the broadcasting
service were identified as caused by LTE. Most of them were easily solved by simple adjustments of
the DVB-T reception antenna system (e.g. antenna directivity, antenna amplifier level, additional low
cost filter, etc.).

This illustrates that the implemented methodology provides a very high protection level of the
broadcasting service.
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Annex 2

Interim national field report on the introduction of IMT downlinks
in the 700 and 800 MHz bands with co-primary allocation to the
broadcasting and the mobile services in France

A2.1 Introduction

LTE 800 MHz rollout is underway in France since March 2013, and LTE 700 MHz deployment
started on April 2016. The LTE rollout has been carried out by all four French mobile network
operators and was urban predominated during the first years. In August 2020 it includes 21 183 LTE
700 MHz and 59 080 LTE 800 MHz base stations (BS).

The aim of this document is to share experience on the rollout of LTE networks, and on the impact
of the LTE downlink on fixed roof-top DVB-T reception in the adjacent band. Note that the fixed
DVB-T reception “chain” means a roof-top antenna, in some cases an amplifier system, a passive
cable and a TV receiver. Portable and mobile DVB-T receptions are not under consideration in this
document. The status presented in this Annex is dated 31 August 2020.

Furthermore, this Annex includes some elements describing co-channel interference cases from DTT
to LTE uplink. These cases, both inland and cross-border, occurred during the period of transfer of
the 700 MHz and 800 MHz and lasted until the spectrum use was harmonized in all concerned
territories.

A2.2  Adjacent channel interference situation

A2.2.1 Background

Based on the work carried out in CEPT and in ITU-R, a mechanism has been put in place to address
the potential interference from IMT base station to fixed DVB-T reception:

— For LTE 800 MHz: Mobile operators have the obligation to implement on all base stations
filtering characteristics called “Case A/channel 60 of Base Station (BS) BEM out-of-block
EIRP limits over frequencies below 790 MHz (see Annex, part B, table 4 of European
Commission decision 2010/267/EU).

— For LTE 700 MHz: Mobile operators have the obligation to comply with the base station
baseline power limits for spectrum below 694 MHz, as mentioned in Table 8 of the
Commission implementing decision (EU) 2016/687.

* Inaddition, mobile operators have the obligation to solve interference of TV installation
receiving broadcasting stations assigned before the LTE deployment.

- Agence Nationale des Fréquences3 (ANFR) supports the process by:
« managing a call centre4 dedicated to interference to DVB-T reception;

* managing a website (https://www.recevoirlatnt.fr/) about DTTB addressed to viewers
and professionals;

» collecting information provided by mobile operators in the 700 and 800 MHz bands on
the BS rollout progress;

3 ANFR is a French public agency in charge of spectrum management: https://www.anfr.fr/accueil/.

4 Statistics in this Annex regarding adjacent channels interference cases are provided by the call centre of
ANFR.


https://www.recevoirlatnt.fr/
https://www.anfr.fr/accueil/
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« providing information through different means to local aerial professionals, property
managers, local authorities and TV viewers before base stations are put into operation.

A2.2.2 Summary of adjacent channel interference situation

In the 800 MHz band, from November 2012 to February 2020, 59 080 LTE Base Stations have been
put into operation, mostly in urban areas, and there have been 138 202 reported cases of interference
to fixed DVB-T receiving installations, domestic or community aerials (some interference may not
have resulted in claims from TV viewers), which represents interference to 270 561 households.

In the 700 MHz band, from April 2016 to February 2020, 21 183 LTE Base Stations have been put
into operation, and there have been 18 579 reported cases of interference to fixed DVB-T receiving
installations, domestic or community aerials, which represents interference to 31 173 households.
Some interference may have not resulted in claims from TV viewers.

The number of interference cases per base station depends heavily on the local conditions of DVB-T
reception. In areas where the DVB-T signal is weak or the households have several TV sets, TV
viewers are likely to have installed an amplifier and have a higher risk of being interfered with.

The vast majority of interference cases that have been observed so far on fixed DVB-T reception
were caused by LTE base station overloading DVB-T active systems (like amplifiers or DVB-T
television/set-top box). Overloading often means that all TV channels suffer from interference.

It has been observed that the median interference distance between the IMT base station and the
DVB-T fixed reception installation is in the range between 750 and 800 m. In 99% of cases the
distance to the LTE BS is below 2.4 km.

Cases of interference with gap fillers (repeaters), although not documented in this Annex, have also
been a matter of concerns in France.

The following Tables summarize the interference situation from LTE networks to DVB-T reception.

TABLE A2.1a
Number of interference

Mitigated interference cases from LTE 800 to DVB-T reception in France
Information dated from 31 August 2020

Number of interference cases

Number of active Number of househo_lds DVB-T penetration
per communal aerial

: 0,
base stations (BS) reception (on average) rate (%)
59 080 11 53.5
Number of Estimated raw number of Estimated weighted
. . number of
interferences to interferences to interferences
DVB-T reception mode DVB-T reception households to households
Indlvu_jual(l?erlal 111 107 111 107 111 107
reception
Communal aerial 27095 298 045 © 159 454 ©)

reception @
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TABLE A2.1a (end)

Mitigated interference cases from LTE 800 to DVB-T reception in France
Information dated from 31 August 2020

Total number of 138 20 400 15 A
interferences

Average number of

interferences per BS 2.3 6.9 4.6

@ An individual aerial reception is when a single TV aerial feeds a single household.
@ A common aerial reception is when a single TV aerial feeds several households.

®) =27 095x 11
@ =27 095x 11 x 0.535

TABLE A2.1b
Number of interferences

Mitigated interference cases from LTE 700 to DVB-T reception in France
Information dated from 31 August 2020

Number of interference cases

Number of active base

Number of households
per communal aerial

DVB-T penetration

i 0,
stations (BS) reception (on average) rate (%)
21183 11 53.5
Number of Estimated raw Estimated weighted
. number of .
interference cases to . number of interference
. DVB-T reception Interference cases to cases to households
DVB-T reception mode households
Individual zerial 16 001 16 001 16 001
reception
Communal aerial 2578 28 358 15172 @
reception
Total number of 18579 44 359 31173
interference
Average number of 0.9 21 15

interference per BS

W An individual aerial reception is when a single TV aerial feeds a single household.
@ A common aerial reception is when a single TV aerial feeds several households.

® =2578 x 11.
@ =2578 x 11 x 0.535.
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TABLE A2.2
Number of mitigation filters used (LTE 700 and 800 MHz)

Number of mitigation filters Y@ used
Number of active base stations = 80 263
Total number of interference cases = 156 781

For resolution of interference 156 781 @
For prevention of interference 14 000
Total number of filters 170 781

@ Filters are installed at the DVB-T receiving antenna (either head-end filters or user filters).
@ More than one filter may be needed to mitigate the interference for some individual aerial receptions.

TABLE A2.3a
Interference ranges (LTE 800 MHz)

Real-life interference from LTE 800 MHz to DVB-T reception in France
Number of active base stations = 59 080
Total number of interference cases = 138 202

Estimated interference distance

Max distance (m) ~7354®
Average distance (m) ~ 743
Median distance (m) ~ 632
Standard deviation (m) ~ 552

) Distance between the victim DVB-T receiver and the interfering BS transmitter.
@ In 99% of cases the interference distance is below 2.4 km.

TABLE A2.3b
Interference ranges (LTE 700 MHz)

Real-life interference from LTE 700 MHz to DVB-T reception in France
Number of active base stations = 21 183
Total number of interference cases =18 579

Estimated interference distance

Max distance (m) ~6844 @
Average distance (m) ~ 777
Median distance (m) ~ 669
Standard deviation (m) ~ 562

@) Distance between the victim DVB-T receiver and the interfering BS transmitter.
@ In 99% of cases the interference distance is below 2.4 km.
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TABLE A2.4
Interference rate per on air base station (LTE 700 and 800 MHz)

Number of mitigated interference cases per on air LTE BS (700 and 800 MHz)
Number of active base stations = 21 183 (700 MHz) 59 080 (800 MHz)
Total number of interference cases =18 579 (700 MHz) 138 202 (800 MHz)
LTE 700 MHz LTE 800 MHz
Year Communal aerial Individual aerial Communal aerial Individual aerial
2013 - - 1.3 1.9
2014 - - 1.4 5.2
2015 - - 0.8 2.9
2016 0.2 0.2 0.4 1.6
2017 0.1 0.3 0.3 1.6
2018 0.1 0.6 0.2 1.3
2019 0.1 0.7 0.2 1.5
2020 0.1 0.9 0.1 0.6
(Jan.-Aug.)
Average 0.1 0.8 0.5 1.9
A"egzgz ber 0.9 2.3

A2.2.3 Interference mitigation

Every interference case due to the deployment of LTE BS in the 700 and 800 MHz band onto the
fixed roof-top DVB-T reception has been resolved by the introduction of an LTE 700 or 800 filter,
either head-end filters (if active systems like amplifiers are present between the roof-top antenna and
the television/set-top box) or user filters. A total of 170 781 filters were used to resolve or prevent
the interference from LTE BS to DVB-T reception. The specifications of these filters® have been
defined by the French administration, taking into account studies conducted with the help of
stakeholders (broadcasters and mobile operators).

A2.2.4 Other considerations

Over the years, the number of interference cases per BS have decreased significantly. The main reason
for this trend seems to be that the first LTE BS appearing in one area, is triggering almost all possible
interference cases at once. And latter-appearing BS would not have the same effect, because the
surrounding receivers are already filter-equipped. Other contributing factors are diverse, and several
hypotheses exist. TV receivers may have improved since the beginning of the LTE rollout in 2012.
Also, roll-out often begins in densely populated areas, and therefore may have the potential to create
more interference cases than base stations implemented latter in rural areas. So, the evolution of this
indicator seems to be the result of many different factors, and the contribution of each one is difficult
to assess. Finally, in the past two or three years, the curve seems to flatten. Therefore, further
improvements are unsettled.

The number of interference cases seems lower for 700 MHz base stations than for 800 MHz base
stations. There are probably several reasons for that. First, the frequency separation is greater between

5 https://www.recevoirlatnt.fr/professionnels/antennistes-et-distributeurs/deploiement-de-la-4g-et-reception-
tnt/caracteristiques-techniques-des-filtres-de-remediation/



https://www.recevoirlatnt.fr/professionnels/antennistes-et-distributeurs/deploiement-de-la-4g-et-reception-tnt/caracteristiques-techniques-des-filtres-de-remediation/
https://www.recevoirlatnt.fr/professionnels/antennistes-et-distributeurs/deploiement-de-la-4g-et-reception-tnt/caracteristiques-techniques-des-filtres-de-remediation/
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the LTE downlink in 700 MHz and the upper TV channel, compared to the situation of the first
800 MHz digital dividend. Furthermore, the most likely source of interference is designated by an
algorithm and no in-depth on-site analysis is performed to verify whether the designated BS is the
real cause. This algorithm may bias the 700 to 800 MHz ratios. Also, some preventive mitigation
operations may have occurred during the 700 MHz transfer, when possible, with the installation of a
700 MHZz filter even if the designated source of interference was an LTE 800 MHz BS. Last, it can
be noted that over time, more and more interference cases are addressed outside of the call centre
procedure, and therefore not accounted in this Annex.

The average distance to the LTE BS did not change significantly since the beginning of the LTE
rollout.

A2.2.5 Limits to the analysis

The Figures in this Annex do not provide relevant information about interference from mobile uplink
to DVB-T reception.

To address an interference case, the call centre uses an algorithm to select the most likely source of
interference. This algorithm has been defined and approved with the participation of mobile operators.
In the end, the mitigation of interference with a filter confirms that an LTE BS was the source of
interference. But there is no in-depth on-site analysis to verify that the BS, designated by the
algorithm, was effectively the one causing interference. This algorithm proves to be more than 80%
accurate. Which means that for less than 20% of operations, the problem finally appears no to be
related to the mobile service. In this annex, only confirmed cases of LTE interference are taken into
account.

The communication to the audience has a huge impact on the activity of the call centre and the number
of reported interference cases. For that reason, it is difficult to draw definitive conclusions on the
evolution of the situation over time.

A2.3 Summary of co-channel interference situations

A2.3.1 Preventive actions taken to avoid or minimize co-channel interference situations

In France, the 700 MHz band clearance, finalised in 2019, was organised in 14 successive phases.
The IMT roll-out was scheduled, and separation distances set, in order to protect the DTTB reception
from co-channel interference in adjacent geographic areas of different phases:

- to protect DTTB stations of channels 50 to 53: a 13.5 km separation distance from the BS to
the border of the DTTB service area;

— to protect DTTB stations of channels 57 to 60, a threshold was evaluated on multiple test
points using a 31 dB protection ratio and the receiving antenna discrimination diagram of
Recommendation ITU-R BT.419:

Emaxint < Emed —31dB+ Ddir

With neighbouring countries, whenever possible, coordination of the migrations schedules was
sought. But not all countries released the band at the same time. Therefore, temporary difficulties
arose, leading to performance degradation for newly implemented mobile networks in the 700 MHz
band. Before the release of the band, the French administration published the characteristics of
coordinated stations of foreign countries, in order to inform the MNOs of the availability of the
700 MHz band in areas close to the borders.

Also, in accordance with bilateral or multilateral cross-border coordination agreements, some base
stations authorisations were delayed in order to protect DTTB reception in some foreign countries.
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A2.3.2 Interference from DTT to LTE uplink

Some interference situations were brought to the attention of the administration by several MNOs.

Reported cases involved LTE uplink interfered with by co-channel DTTB transmitters (channels 50
to 53).

FIGURE A2.1
Example of interference with LTE uplink (Marseille) by a co-channel DTTB transmitter (Montpellier)
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Similar cases were also reported that involved DTTB stations in neighbouring countries. In these
cases, theoretical studies were undertaken by the French administration, to identify whether a foreign
DTTB station could be responsible for the performance degradation. For all reported cases, these
studies designated a previously coordinated foreign station. Therefore, it was not possible to improve

the situation before the end of the transition period, corresponding to the release of the band in the
foreign country.
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FIGURE A2.2
Example of interference with LTE uplink (Nice) by a co-channel DTTB transmitter (Italy)

260 km

Report BT.2301-A2.2

FIGURE A2.3
Example of interference with LTE uplink (France) by a co-channel DTTB transmitter (UK)
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A2.3.3 Interference from LTE downlink to DTT

Only one case is reported for co-channel and cross-border interference with DTT reception in a
neighbouring country by a French LTE base station. The situation was improved with some
modifications of antenna tilt and EIRP, in line with the cross-border coordination agreement.
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FIGURE A2.4

Example of interference with DTT (Italy) by a co-channel LTE base station transmitter (France)
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A2.4 Conclusions

Real-life experience of the rollout of LTE 700 and 800 MHz networks in France shows that LTE base
stations, operating in adjacent bands to DVB-T reception, cause harmful interference to the latter.
This has been observed since the beginning of the rollout in France. Indeed, this interference is limited
and can be resolved, case by case, by mitigation techniques; mainly by filtering out the interfering
LTE signal by an external filter connected to the DVB-T receiver antenna output.

The median interference distance between the interfering IMT base station and the fixed roof-top
DTT reception installation is approximately 650 m and the maximum interference distance reported
is about 7.3 km. In 99% of cases, the interference distance is below 2.4 km. Consequently, the
interference from LTE BS to fixed roof-top DVB-T reception in the adjacent band is essentially a
national matter and does not require any provision in the RR.

Almost all reported interferences were caused by LTE base stations provoking overloading of DTT
receivers (active systems like amplifiers feeding DTT televisions / set-top boxes) and all had been
resolved by the introduction of an LTE filter. The filter is installed at the DVB-T receiving antenna
of the household (either head-end or user filters). Administration and operators have been able to
successfully manage this kind of interference.

Co-channel interference, where the LTE uplink is being interfered with by a co-channel DTT
transmitter, has been found to occur for separation distances up to 260 km for a propagation path over
a warm sea. These situations last until the spectrum use is harmonised between countries. This
emphasizes the need for regional coordination and synchronisation in cases where the spectrum use
is being modified and which would otherwise result in co-channel operation between the
Broadcasting and Mobile Services.
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Annex 3

Interim national field report on the LTE rollout in the 800 MHz band
in the Netherlandssé

Introduction

On the 31% of October 2012 the multiband auction for LTE started in the Netherlands and came to a
conclusion on the 14" of December 2012. As a result, licenses to three companies were granted on
the 2" of January 2013 in the 800 MHz band:

. Tele2 mobiel B.V.: 791-801 MHz paired with 832-842 MHz
. Vodafone Libertel B.V.: 801-811 MHz paired with 842-852 MHz
. KPN B.V.: 811-821 MHz paired with 852-862 MHz

Since then, about 5 200 LTE antennas came into service in the 800 MHz band. VVodafone Libertel
rolled out about 775 LTE antennas in the cities Amsterdam, The Hague, Utrecht and Maastricht. All
other antennas were rolled out by KPN mainly in the Randstad area (roughly the triangle between
Amsterdam, Rotterdam and Utrecht).

Precautionary measures

In order to prevent interference with existing users of the radio spectrum, especially the DVB-T usage
below 790 MHz, only general precautionary measures were taken. In the granted licenses the follow
wording was added (for convenience translated from Dutch):

. “The usage of frequencies is such that adequate measures are taken to protect systems in
adjacent frequency bands.”

. “The licensee causes no unacceptable barriers with the desired signal of radio transmitters
into radio transmitters and receivers of electronic or electric facilities”

In the Annex of the license, additional technical requirements were defined for in band (64 dBm
EIRP) and out of band emissions. For emissions in the band below 790 MHz additional requirements
were defined: 0 dBm/8 MHz or less and if the base station causes no interference to the primary
service below 790 MHz this level may be increased to a maximum of 22 dBm/8 MHz.

Network rollout

The picture below shows the LTE network rollout in the 800 MHz band on the 19" of
November 2013. At that time only KPN and VVodafone Libertel had started to use the 800 MHz band.
Vodafone Libertel rolled out about 775 LTE antennas in the cities Amsterdam, The Hague, Utrecht
and Maastricht. All other antennas were rolled out by KPN mainly in the Randstad area.

6 This interim report reflects the national situation in the Netherlands and will be updated when appropriate.
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Interference cases

In the Netherlands, DVB-T is operated by Digitenne which is a subsidiary of KPN. This eases the
coordination of the LTE rollout in the 800 MHz band with DVB-T usage for KPN if necessary.
However, coordination within KPN with respect to the placing of LTE antennas did not take place.
Digitenne reported no interference even when specifically asked. Nearly all DVB-T receivers put into
service by KPN are able to receive up to 862 MHz.

As of the 19" of November 2013 no interference cases were reported to the Radiocommunications
Agency. Since Tele2 did not rollout any LTE antennas in the 800 MHz the most stringent sharing
conditions between LTE and DVB-T still have to come.

Annex 4

Field report on interference to 800 MHz band IMT base stations in Portugal
from DTTB transmissions in Spain

During the process of freeing up the 800 MHz band in Spain there were interferences to several Base
Stations operating LTE on the 800 MHz band in Portugal. The interferences were caused by the
Spanish DTTB emissions in the same band.

In Spain, among others, three nationwide SFN were in operation on channels 67-68-69, on the same
frequency range as the 800 MHz LTE uplink, as shown in Fig. A4.1.
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FIGURE A4.1
Overlap between DTTB channels 67, 68 and 69 and 800 MHz LTE
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Although Spain fully cleared the 800 MHz band on March the 31% 2015, in order to avoid or minimise
the interferences on the cross-border zones, the Spanish administration has asked the DTTB network
operator for an early change of frequencies in several border DTTB sites. Figure A4.2 shows the DTT
transmitters in Spain impacting LTE800 in Portugal and which were switched off. Calculations
showing the extent of the interference from Spain to Portugal are provided in Report ITU-R BT.2247.
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FIGURE A4.2
DTTB transmitters in Spain impacting LTE800 in Portugal

Report BT.2301-A4.2

Clearing of 800 MHz band in Spain: prior studies and interferences produced to Portugal.
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Part C of Report ITU-R BT.2247-3 shows separation distances between DTTB and IMT base stations
ranging from 268 km for HPHT” to 46 km for LPLHS. Given the actual position of DTT Spanish
stations, these correspond to interference distances within the Portuguese territory of 214 km and
35 km from the border, respectively.

In July 2014, while the switching process of the 800 MHz band was taking place, Portugal reported
interferences from DTTB Spanish stations in some areas: in the South (Lagos, Ajustrel and Quateira),
and in the centre of the country (Arraiolos), hindering the deployment of 4G services.

Based on the information provided by Portugal (azimuth and channels interfered) the interfering
DTTB stations were identified, confirming in general the validity of the prior calculations, as shown
in Table A4.1.

TABLE A4.1
Interfering and interfered stations
Distance Distance to Field strength
Interference location|  © Interfering station | Interference Path (1% time)
(Portugal) border (Spain) (km) (dBpuV/m)
(km)
1 546 1812
Lagos 110 |Almonaster Real (2.1 kW) | 190  |Land| 225 49.8
(37°06°N,08°40°W) ' ' '
Ajustrel
7 Al ter Real (2.1 kW 12 L 2. 1.
(37°52'N 8°09'W) 8 monaster Real ( ) 3 and 32.0 51.6
Arraiolos 62 Almonaster Real (2.1 kW) 141 Land 18.7 48.8
(38°43'N 7°59°W) Frejenal Sierra (160 W) 129 Land 16.9 49.6
Quarteira 6 Jerez Frontera (2.63 kW) 181 Sea 33.2 52.4
(37°04'N 8°06°W) Bornos (0.8 kW) 212 Sea 18.0 18.1

7 114 kW, 18.0 dBuV/m threshold (I/N of -6 dB), 1% time.
8 100 W, 35.8 dBpuV/m threshold (cross polarization and I/N of 0 dB), 10% time.


https://www.itu.int/dms_pub/itu-r/opb/rep/R-REP-BT.2247-3-2015-PDF-E.pdf
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Interference locations

FIGURE A4.3

Interference locations
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Annex 5

Collection of answers to the Request for Information to update
Report ITU-R BT.2301, towards WRC-23 agenda item 1.5, November 2020

In October 2020, WP 6A tasked its Rapporteur Group on WRC-23 agenda item 1.5 to conduct a
survey in view of updating Report ITU-R BT.2301. Eighteen administrations and two Sector
Members responded.

Responses are attached to this Annex and summarized in § 2 of this Report.

Attachment to Annex 5

Answers of Member States and Sector Members

A5.1  Answer of Saudi Arabia (ARS)
The answer of the administration of Saudi Arabia is as follows:

]

KSA_Updated_resp
onse.docx

A5.2  Answer of Armenia (ARM)

The answer of the administration of Armenia, included in the contribution of the RCC, as transmitted
by the Russian Federation, is as follows:
)

13_RUS_27-01-21_6
A_Russia (RCC)_eng
A5.3  Answer of Azerbaijan (AZE)

The answer of the administration of Azerbaijan, included in the contribution of the RCC, as
transmitted by the Russian Federation, is as follows:

@j

13_RUS_27-01-21_6
A_Russia (RCC)_eng
A5.4  Answer of Belarus (BLR)

The answer of the administration of Belarus, included in the contribution of the RCC, as transmitted
by the Russian Federation, is as follows:
0]

13_RUS_27-01-21_6
A_Russia (RCC)_eng
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A5.5 Answer of Croatia (HRV)
The answer of the administration of Croatia is as follows:

EH

05_HRV_RFI on
Updating BT2301_9_|
A5.6  Answer of Denmark (DNK)
The answer of the administration of Denmark is as follows:

]

02_DNK_WP6A_Revi
sion_of_BT.2301.doc

A5.7  Answer of the Russian Federation (RUS)
The answer of the administration of the Russian Federation is as follows:

@j

13_RUS_27-01-21_6
A_Russia (RCC)_eng
A5.8  Answer of Finland (FIN)
The answer of the administration of Finland is as follows:

@j

07_FIN_RFI on
Updating ITU-R BT.2:
A5.9  Answer of France (F)
The answer of the administration of France is as follows:

@j

03_F_Answer of
France to the RFI to
A5.10 Answer of Ireland (IRL)
The answer of the administration of Ireland is as follows:

@j

11_IRL RFIon
Updating BT2301_rev

A5.11 Answer of Kazakhstan (KAZ)

The answer of the administration of Kazakhstan, included in the contribution of the RCC, as
transmitted by the Russian Federation, is as follows:

@j

13_RUS_27-01-21_6
A_Russia (RCC)_eng
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A5.12 Answer of Kyrgyzstan (KGZ)

The answer of the administration of Kyrgyzstan, included in the contribution of the RCC, as
transmitted by the Russian Federation, is as follows:

@j

13_RUS_27-01-21_6
A_Russia (RCC)_eng

A5.13 Answer of Luxembourg (LUX)
The answer of the administration of Luxembourg is as follows:

@lj

09_LUX_RFIon
Updating BT2301_9_|

A5.14 Answer of Malta (MLT)

The answer of the administration of Malta is as follows:

@j

01_MLT_RFIon
Updating BT2301_9_|I

A5.15 Answer of Montenegro (MNE)
The answer of the administration of Montenegro is as follows:

|Ej

06_MNE_RFI on
Updating BT2301_9_I

A5.16 Answer of Uzbekistan (UZB)

The answer of the administration of Uzbekistan, included in the contribution of the RCC, as
transmitted by the Russian Federation, is as follows:

@j

13_RUS_27-01-21_6
A_Russia (RCC)_eng

A5.17 Answer of the United Kingdom of Great Britain and Northern Ireland (G)
The answer of the administration of United Kingdom of Great Britain and Northern Ireland is as

follows:
@

12_G_UK response
to ITU-R WP6A RG 1.
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A5.18 Answer of Switzerland (SUI)
The answer of the administration of Switzerland is as follows:

EH

04_SUI_response_R
FI on Updating BT23(

A5.19 Answer of EBU
The answer of EBU is as follows:

@j

14_EBU_response to
RFI on Updating BT2:

A5.20 Answer of ETSI
The answer of ETSI is as follows:

@H

08_ETSI_RFIre BT
2301 ETSI response.(
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Subject: WRC 23 Agenda Item 1.5 - Request for information to update Report ITU-R BT.2301

To: Administrations of Member States in Region 1 plus Iran, and Sector Members in Region 1

Body of email:

Dear colleagues

CPM 23-1 established WP 6A as a contributing group to studies being conducted in TG 6/1 towards WRC-23 agenda item 1.5. In particular, it said that: 

“Working Party 6A is to conduct and complete the studies to review the spectrum use and study the spectrum needs of the broadcasting service, taking into account the use and the needs of the countries party to the GE06 Agreement, within the frequency band 470-960 MHz in Region 1 in accordance with resolves to invite ITU-R 1 of Resolution 235 (WRC-15) and report the results of these studies to TG 6/1 by 15 May 2021 at the latest;”

In 2014, ITU-R Study Group 6 published Report BT.2301 entitled “National field reports on the introduction of IMT in the bands with co-primary allocation to the broadcasting and the mobile services”. It contains a series of case studies submitted by administrations and sector members on co-existence issues encountered between the broadcasting and mobile services where these services are introduced in the same or adjacent bands.

The Report is motivated by the increasing pressure on the UHF spectrum and is intended to offer examples to guide administrations on how other administrations have solved interference issues which have occurred, either within their country or between neighbouring countries. An important aim of Report BT.2301 is to show what Administrations can do, either nationally or together with their neighbouring Administrations, to resolve interference issues between the services.

Taking into account the lack of information regarding field/bench test results and practical experience from sharing the UHF band in Region 1 between digital terrestrial television broadcasting in the frequency band 470-694 / 790 / 862 MHz and terrestrial mobile broadband in the frequency band 694-862 MHz, Working Party 6A invites Administrations and Sector members of Region 1 to provide relevant information.

At its October 2020 meeting, therefore, WP 6A revised the Terms of Reference of the Working Party 6A Rapporteur Group on WRC-23 Agenda Item 1.5 to include that the Rapporteur group should:

“Send […] a request for information soliciting updates to Report ITU-R BT.2301 to administrations of Member States in Region 1 plus Iran and Sector Members, asking that replies be sent to the Rapporteur Group by 1 February 2021, and on the basis of responses received to propose revisions to Report ITU-R BT.2301 to the March 2021 meeting of WP 6A.”

In the years since 2014, more case studies on adjacent channel interference inside individual countries have been added. Working Party 6A is now revising the document again with a particular focus on co-channel cross-border interference, as several such cases have been cited by Working Party 6A’s participants but have not yet been documented with detailed information.

While sharing studies have not yet started on the band 470-694 MHz, if your Administration has gained experience from sharing the UHF band after previous WRC outcomes or as a result of temporary spectrum assignment (e.g. towards Covid-19-related requirements), which may provide valuable insights to other administrations facing similar co-existence issues in the UHF DTT band, we would like to collect such information for inclusion in a future revision of the Report BT.2301. 

For your guidance, two templates to provide information are given in the Annex below, or you are of course welcome to submit information in a format of your own choosing. The Rapporteur Group acknowledges that there may be commercial or political sensitivities surrounding provision of such data to the ITU. If you are not able to share details, we would still appreciate an indication that cases have been encountered and resolved privately, with as much or reasonable amount of detail as you may deem appropriate to provide. 

We would ask that information be submitted to the Rapporteur Group dealing with this issue by 1 February 2021 at the latest, so that the text can be compiled for a submission to the next WP 6A meeting in March 2021.

If you have any questions, please contact the Chairman of the Rapporteur Group, David Hemingway (david.hemingway@bbc.co.uk), who will be happy to help you. It would also be appreciated if you could acknowledge receipt of this email. Submissions to this work should be sent to the Chairman of the Rapporteur Group (david.hemingway@bbc.co.uk), clearly marked “WP6A Revision of BT.2301”.







ANNEXES

Annex 1: Possible format for submission of information

		Question Number

		Question

		Response
(See Note 1 below 
this Table)

		Comments



		1

		Have you experienced interference cases between the Mobile Service in the 790-862 MHz frequency band and the Broadcasting Service (either inside your country or across borders with neighbouring countries)?

		No

		If No, please move to Question 3



		2

		If Yes, please specify as far as possible:

		n/a

		



		2a

		How does the interference manifest itself (mobile to broadcasting, broadcasting to mobile, co-channel, adjacent channel etc)?

		n/a

		Describe the interference case(s) with as much detailed technical information as possible
Examples of information on adjacent-channel interference cases, which may be helpful, can be found in Annex 2, Tables A2.1, A2.2, A.2.3 and A2.4 of Report BT.2301
Examples of information on co-channel interference cases, which may be helpful, can be found in Annex 4 of Report BT.2301. 



		2b

		Characteristics of the concerned mobile network 

		n/a

		



		2c

		Characteristics of the concerned broadcasting network 

		n/a

		



		2d

		What steps did you take to overcome it (at a national level or through bilateral discussion, as appropriate)?

		n/a

		Indicate how (whether with technical or regulatory measures), the interference cases have been resolved or eliminated. Please, if possible, provide any field or laboratory measurements carried out in this purpose.



		3

		Have you experienced interference cases between the Mobile Service in the 694-790 MHz frequency band and the Broadcasting Service (either inside your country or across borders with neighbouring countries)?

		No

		If No, please move to Question 5



		4

		If Yes, please specify as far as possible:

		n/a

		



		4a

		How did the interference manifest itself (mobile to broadcasting, broadcasting to mobile, co-channel, adjacent channel etc)?

		n/a

		Describe the interference case(s) with as much detailed technical information as possible
Examples of information on adjacent-channel interference cases, which may be helpful, can be found in Annex 2, Tables A2.1, A2.2, A.2.3 and A2.4 of Report BT.2301.
Examples of information on co-channel interference cases, which may be helpful, can be found in Annex 4 of Report BT.2301.



		4b

		Characteristics of the concerned mobile network 

		n/a

		



		4c

		Characteristics of the concerned broadcasting network 

		n/a

		



		4d

		[bookmark: _Hlk55427888]What steps did you take to overcome it (at a national level or through bilateral discussion, as appropriate)?

		n/a

		Indicate how (whether with technical or regulatory measures) the interference cases have been resolved or eliminated. If possible, provide any field or Laboratory measurements carried out in this purpose.



		5

		Name of administration/sector member

		Malta

		Indicate the name of the Member State or Sector Member on whose behalf you are replying



		6

		Please give your contact details in case of follow-up enquiries

		Adrian Galea

adrian.c.galea@mca.org.mt

+356 2133 6840

		If possible, give name, email address and phone number







Note 1: The tables in Annex 2 attached are only suggestions to ease the processing of the answers – if you hold the information in different formats, please use these at your convenience. If you use these tables, please complete each for either a single case of interference (for example, co-channel interference from a DTT transmitter into a Mobile Base Station uplink) or for a group of cases of interference (for example, adjacent-channel interference from a Mobile Base Station into several DTT receiving installations in its vicinity). 






Annex 2: Possible format for submission of detailed technical information

TABLE 1 (related to Questions 2a and 4a)

Interference event description

		A. Mobile to broadcasting

		Interference

		Approximate distance between the interfering transmitter and the affected receiver(s) (km)*

		Approximate Number 
of Interference Cases 
(if available)

		Path type between interfering and affected service areas
(e.g. land, sea, mixed etc)



		A1. Co-channel

		N/Y

		

		

		



		A2. Adjacent channel

		N/Y

		

		

		



		A3. Cross-border

		N/Y

		

		

		



		B. Broadcasting to mobile

		Interference

		Approximate distance between the interfering transmitter and the affected receiver(s) (km)*

		Approximate Number 
of Interference Cases 
(if available)

		Path type between interfering and affected service areas
(e.g. land, sea, mixed etc)



		B1. Co-channel

		N/Y

		

		

		



		B2. Adjacent channel

		N/Y

		

		

		



		B3. Cross-border

		N/Y

		

		

		



		*single value in case of single interference or range in case of multiple affected receivers







TABLE 2 (related to Questions 2b and 4b)

Characteristics of the concerned Mobile network

		Parameter

		Example Value

		Actual Value



		Base Station transmitter (downlink)



		Centre Frequency 

		763 MHz

		



		Channel Bandwidth 

		10 MHz

		



		Antenna height (above ground level)

		30 m

		



		e.i.r.p. (single or range)

		55 dBm

		



		Base Station receiver (uplink)



		Centre Frequency 

		708 MHz

		



		Antenna height(above ground level)

		30 m

		







TABLE 3 (related to Questions 2c and 4c)

Characteristics of the concerned Broadcasting network

		Parameter

		Example Value

		Actual Value



		Broadcast Transmitter parameters



		Centre Frequency

		706 MHz

		



		e.i.r.p.

		200 kW

		



		Antenna height (above ground level)

		300 m

		



		Broadcast Receiver parameters



		Antenna height (above ground level)

		10 m

		



		Antenna polarisation 

		Horizontal

		







TABLE 4 (related to Questions 2d and 4d)

Steps taken to resolve or eliminate the interference

		Description of the steps taken to resolve or eliminate the interference



		




























Dear Mr. Chairman RG,



The Danish Administration has received your kind request for information pertaining to the practical experience on the co-existence between terrestrial broadcast (DTT) in 470-862 MHz and mobile (IMT) in 790-862 MHz (800 MHz band) and 694-790 MHz (700 MHz band) bands.



Allow me to present the situation in Denmark (excluding the Faroese Islands, FRO, and Greenland, GRL) for the consideration of the rapporteur group of WP6A on the revision of BT.2301.



Overall we have not had reported any co-existence issues between DTT and mobile, that could not be solved by installing a consumer grade band pass filter at the DTT reception equipment and by rectifying any DTT reception installation errors (old distribution amplifiers, mis directed antennas etc). The 800 MHz band has been implemented for IMT on 1000s of base stations since 2013. The 700 MHz band has been implemented on 100s of base stations since September 2020.



Protection of DTT

The main idea behind the regulation to protect DTT imposed on the deployment of IMT in the 700 and 800 MHz bands in Denmark has been that the DTT receiver installation is presumed to:

- have a consumer grade band pass filter installed 

- to be technically adequate (e.g. no old amplifiers, mis-directed rooftop antennas etc.)



So only regulation on 700 and 800 MHz IMT necessary to ensure DTT reception fulfilling the definition above has been imposed.



790-862 MHz band 

Until late 2012 the band 470-862 MHz was used for DTT in accordance with the GE06 plan.



The 790-862 MHz band was implemented for IMT by 1 January 2013 (using the 791-821/832-862 MHz FDD arrangement). 



In order to protect DTT, special technical conditions were imposed on the use of the 791-801/832-842 MHz band for IMT in the areas of Denmark where CH59 and CH60 allotments were in use for DTT. No special conditions were imposed on the deployment and use of 801-821/842-862 MHz IMT and 791-801/832-842 MHz outside CH59 and CH60 areas, as a band pass filter at the DTT receiver installation was presumed to be able to mitigate all interference cases. 



In the area where CH60 was in use for DTT the technical conditions for the use of IMT base stations in 791-801 MHz were very restrictive, especially in the areas where the CH60 DTT coverage was weak. In practice the use of 791-801 MHz for IMT was thus very limited in the CH60 area. 801-821 MHz was fully deployed in all areas of Denmark (including CH59 and CH60 areas).



In June 2020 the 694-790 MHz band was cleared from DTT. Since then no special condition to protect DTT has been imposed on the deployment of IMT 800 MHz.



A very limited number of interference cases between IMT 800 MHz and DTT has been reported, in practice all cases has been solved by rectifying the DTT reception installation and in one case switching of non-compliant base station equipment.



694-790 MHz band

In June 2020 the 694-790 MHz band was cleared from DTT. Since then the band has been made available for IMT using the 701-731/758-788 MHz FDD arrangement + 738-758 MHz SDL. No special restrictions in order to protect DTT have been imposed on the deployment of IMT 700 MHz (the frequency separation between SDL lower edge at 738 MHz and DTT CH48 allows for full effect of band pass filters at DTT reception point).



Since September 2020 one of the MNOs having a license in 700 MHz (718-733/773-788 MHz FDD + 738-758 MHz SDL) has implemented their FDD at 100s of base stations.



To this day no interference cases between IMT 700 MHz and DTT has been reported.



Cross-border interference

The only cases of cross border interference cases has been the expected interference between DTT and FDD UL in the transition period, where one country has implemented IMT and the neighbour country still has DTT.

Med venlig hilsen / Best regards 

Jeppe Tanderup Kristensen 
Chefkonsulent / Chief Advisor 
Center for tele / Centre for Telecommunication 

		Mobil / Cell

		+45 33 92 68 67 



		E-mail

		jtk@ens.dk
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Subject: WRC 23 Agenda Item 1.5 – Answer of the administration of France to the Request for information (RFI) to update Report ITU-R BT.2301

To: Rapporteur Group of Working Party 6A on WRC-23 Agenda Item 1.5

Date : January the 14th 2021



Dear colleagues,

In response to the RFI to update Report ITU-R BT.2301, the administration of France would like to bring the following elements to the consideration of the Rapporteur Group of Working Party 6A on WRC-23 Agenda Item 1.5.

In France, following the introduction of IMT in the 800 and 700 MHz bands, adjacent channel interference from LTE downlink to DTTB receiver is the most common interference phenomenon.  Since the beginning of the LTE rollout in the 800 MHz band in 2013, as of august 2020, more than 150 000 cases were reported. In most cases, the amplifier of the receiver is overloaded by the adjacent LTE downlink. All cases have been successfully mitigated with a filter on the receiver line. Annex 2 of ITU-R Report BT.2301-2 provides further details on this matter, and the ongoing revision of BT.2301, attached to the report of the chairman of WP 6A (6A/106 Annex 1), includes an update of France, with new indicators following the introduction of IMT in the 700 MHz band.

Several cases of interference from the Broadcasting Service to LTE uplink have also been brought to the attention of the French administration. They are the consequence of the transitory period during the transfer of the band to the Mobile Service, when adjacent geographical areas feature co-channel DTTB transmitters and LTE stations. Above the sea, such interference cases were observed for distances up to 260 km.

Only one case of cross-border co-channel interference from LTE downlink to DTTB was reported since the beginning of the 700 MHz band transfer.

No case of adjacent channel interference, from an LTE user terminal to a DTT receiver has been reported so far.

The following annexes and tables provide further details on the number of reported interference cases. Also, Table 4.4d provides a summary of both preventive and curative actions taken.

Best Regards,

Pierre Fichoux

pierre.fichoux@anfr.fr

Cross-border coordination department

ANFR/DPSAI/NAF



ANNEXES

Annex 1: reported cases of interference

		Question Number

		Question

		Response
(See Note 1 below 
this Table)

		Comments



		1

		Have you experienced interference cases between the Mobile Service in the 790-862 MHz frequency band and the Broadcasting Service (either inside your country or across borders with neighbouring countries)?

		Yes 

		If No, please move to Question 3



		2

		If Yes, please specify as far as possible:

		

		



		2a

		How does the interference manifest itself (mobile to broadcasting, broadcasting to mobile, co-channel, adjacent channel etc)?

		See table 1.2a related to question 2a 

		Describe the interference case(s) with as much detailed technical information as possible
Examples of information on adjacent-channel interference cases, which may be helpful, can be found in Annex 2, Tables A2.1, A2.2, A.2.3 and A2.4 of Report BT.2301
Examples of information on co-channel interference cases, which may be helpful, can be found in Annex 4 of Report BT.2301. 



		2b

		Characteristics of the concerned mobile network 

		See tables 2.2b.A2 and 2.2b.B3

		



		2c

		Characteristics of the concerned broadcasting network 

		See tables 3.2c.A2 and 3.2c.B3 

		



		2d

		What steps did you take to overcome it (at a national level or through bilateral discussion, as appropriate)?

		Not available

		Indicate how (whether with technical or regulatory measures), the interference cases have been resolved or eliminated. Please, if possible, provide any field or laboratory measurements carried out in this purpose.



		3

		Have you experienced interference cases between the Mobile Service in the 694-790 MHz frequency band and the Broadcasting Service (either inside your country or across borders with neighbouring countries)?

		Yes

		If No, please move to Question 5



		4

		If Yes, please specify as far as possible:

		

		



		4a

		How did the interference manifest itself (mobile to broadcasting, broadcasting to mobile, co-channel, adjacent channel etc)?

		See table 1.4a related to question 4a

		Describe the interference case(s) with as much detailed technical information as possible
Examples of information on adjacent-channel interference cases, which may be helpful, can be found in Annex 2, Tables A2.1, A2.2, A.2.3 and A2.4 of Report BT.2301.
Examples of information on co-channel interference cases, which may be helpful, can be found in Annex 4 of Report BT.2301.



		4b

		Characteristics of the concerned mobile network 

		See tables 2.4b.C2, 2.4b.C3, 2.4b.D and 2.4b.D3

		



		4c

		Characteristics of the concerned broadcasting network 

		 See tables 3.4c.C2, 3.4c.C3, 3.4c.D1 and 3.4c.D3

		



		4d

		[bookmark: _Hlk55427888]What steps did you take to overcome it (at a national level or through bilateral discussion, as appropriate)?

		See tables 4.4d.pr, 4.4d.C2, 4.4d.C3, 4.4d.D1 and 4.4d.D3

		Indicate how (whether with technical or regulatory measures) the interference cases have been resolved or eliminated. If possible, provide any field or Laboratory measurements carried out in this purpose.



		5

		Name of administration/sector member

		France

		Indicate the name of the Member State or Sector Member on whose behalf you are replying



		6

		Please give your contact details in case of follow-up enquiries

		pierre.fichoux@anfr.fr

		If possible, give name, email address and phone number










Annex 2: detailed technical information

TABLE 1.2a (related to Question 2a)

Interference event description following the introduction of IMT in the 800 MHz band

		A. Mobile to broadcasting

		Interference

		Approximate distance between the interfering transmitter and the affected receiver(s) (km)*

		Approximate Number 
of Interference Cases 
(if available)

		Path type between interfering and affected service areas
(e.g. land, sea, mixed etc)



		A1. Co-channel

		N

		

		

		



		[bookmark: _Ref57905396]A2. Adjacent channel[footnoteRef:1] [1:  For details, see latest revision of BT.2301 annex 2, attached to the chairman’s report of WP 6A.] 


		Y

		Average ~750 m

99% cases below 2.4 km

		138 202 reported cases as of August 2020

		land



		A3. Cross-border

		N

		

		

		



		B. Broadcasting to mobile

		Interference

		Approximate distance between the interfering transmitter and the affected receiver(s) (km)*

		Approximate Number 
of Interference Cases 
(if available)

		Path type between interfering and affected service areas
(e.g. land, sea, mixed etc)



		B1. Co-channel

		N

		

		

		



		B2. Adjacent channel

		N

		

		

		



		B3. Cross-border

		Y

		Not available

		Not available

		sea



		*single value in case of single interference or range in case of multiple affected receivers





TABLE 2.2b.A2 (related to Question 2b)

Characteristics of the concerned Mobile network, case A2 mobile to broadcasting, adjacent channel

		Parameter

		Example Value

		Actual Value



		Base Station transmitter (downlink)



		Centre Frequency 

		763 MHz

		791-821 MHz



		Channel Bandwidth 

		10 MHz

		10 MHz



		Antenna height (above ground level)

		30 m

		27 m



		e.i.r.p. (single or range)

		55 dBm

		67 dBm



		Base Station receiver (uplink)



		Centre Frequency 

		708 MHz

		-



		Antenna height(above ground level)

		30 m

		-







TABLE 3.2c.A2 (related to Question 2c)

Characteristics of the concerned Broadcasting network, case A2 mobile to broadcasting, adjacent channel

		Parameter

		Example Value

		Actual Value



		Broadcast Transmitter parameters



		Centre Frequency

		706 MHz

		470-790 MHz DTT channels 21-60



		e.i.r.p.

		200 kW

		Up to 200 kW



		Antenna height (above ground level)

		300 m

		Up to 300 m



		Broadcast Receiver parameters



		Antenna height (above ground level)

		10 m

		10 m



		Antenna polarisation 

		Horizontal

		Horizontal or Vertical





TABLE 2.2b.B3 (related to Question 2b)

Characteristics of the concerned Mobile network, case B3 Broadcasting to mobile, cross-border

		Parameter

		Example Value

		Actual Value



		Base Station transmitter (downlink)



		Centre Frequency 

		763 MHz

		-



		Channel Bandwidth 

		10 MHz

		-



		Antenna height (above ground level)

		30 m

		-



		e.i.r.p. (single or range)

		55 dBm

		-



		Base Station receiver (uplink)



		Centre Frequency 

		708 MHz

		832-862 MHz



		Antenna height(above ground level)

		30 m

		27 m







TABLE 3.2c.B3 (related to Question 2c)

Characteristics of the concerned Broadcasting network, case B3 Broadcasting to mobile, cross-border

		Parameter

		Example Value

		Actual Value



		Broadcast Transmitter parameters



		Centre Frequency

		706 MHz

		830-862 MHz DTT channels 66-69



		e.i.r.p.

		200 kW

		Up to 20 kW



		Antenna height (above ground level)

		300 m

		Up to 90 m



		Broadcast Receiver parameters



		Antenna height (above ground level)

		10 m

		-



		Antenna polarisation 

		Horizontal

		-





TABLE 1.4a (related to Question 4a)

Interference event description following the introduction of IMT in the 700 MHz band

		C. Mobile to broadcasting

		Interference

		Approximate distance between the interfering transmitter and the affected receiver(s) (km)*

		Approximate Number 
of Interference Cases 
(if available)

		Path type between interfering and affected service areas
(e.g. land, sea, mixed etc)



		C1. Co-channel

		N

		

		

		



		C2. Adjacent channel1

		Y

		Average ~800 m

99% cases below 2.4 km

		18 579 reported cases as of August 2020

		land



		C3. Cross-border

		Y

		~11 km (co-channel, IMT downlink)

		Only one reported case

		sea, mixed



		D. Broadcasting to mobile

		Interference

		Approximate distance between the interfering transmitter and the affected receiver(s) (km)*

		Approximate Number 
of Interference Cases 
(if available)

		Path type between interfering and affected service areas
(e.g. land, sea, mixed etc)



		D1. Co-channel

		Y

		~160 km (co-channel, IMT uplink)

		minimum between 10 and 100

		land, mixed



		D2. Adjacent channel

		N

		

		

		



		D3. Cross-border

		Y

		~260 km maximum (co-channel, IMT uplink)

		> 100 (large number of BS with performance degradation, especially during summer propagation conditions)

		sea, mixed



		*single value in case of single interference or range in case of multiple affected receivers












TABLE 4.4d.pr (related to Questions 4d)

Steps taken to resolve or eliminate the interference following the introduction of IMT in the 700 MHz band

		Description of the steps taken to resolve or eliminate the interference



		

Preventive actions



In France, the 700 MHz band clearance, finalised in 2019, was organised in 14 successive phases. The IMT roll-out was scheduled, and separation distances set, in order to protect the DTTB reception from co-channel interference in adjacent geographic areas of different phases :

· to protect DTTB stations of channels 50 to 53 : a 13.5 km separation distance from the BS to the border of the DTTB service area

· to protect DTTB stations of channels 57 to 60 , a threshold was evaluated on multiple test point using a 31 dB protection ratio and the receiving antenna discrimination diagram of ITU-R Recommendation BT.419 :





With neighbouring countries, whenever possible, coordination of the migrations schedules was sought. But not all countries released the band at the same time. Therefore, temporary difficulties arose, leading to performance degradation for newly implemented mobile networks in the 700 MHz band. Before the release of the band, the French administration published the characteristics of coordinated stations of foreign countries, in order to inform the MNOs of the availability of the 700 MHz band in areas close to the borders.

Also, in accordance with bilateral or multilateral cross-border coordination agreements, some base stations authorisations were delayed in order to protect DTTB reception in some foreign countries.



In Europe, the Commission Implementing Decision (EU) 2016/687 defines the technical characteristics to protect the broadcasting service. Below 694 MHz, these provisions include a Base Station unwanted emissions power limit of -23 dBm/8 MHz per cell (EIRP), and a terminal station unwanted emissions power limit of -42 dBm/8 MHz.













TABLE 2.4b.C2 (related to Question 4b)

Characteristics of the concerned Mobile network, case C2 Mobile to broadcasting, adjacent channel

		Parameter

		Example Value

		Actual Value



		Base Station transmitter (downlink)



		Centre Frequency 

		763 MHz

		758-788 MHz



		Channel Bandwidth 

		10 MHz

		5-10 MHz



		Antenna height (above ground level)

		30 m

		28 m



		e.i.r.p. (single or range)

		55 dBm

		65 dBm



		Base Station receiver (uplink)



		Centre Frequency 

		708 MHz

		-



		Antenna height(above ground level)

		30 m

		-





TABLE 3.4c.C2 (related to Question 4c)

Characteristics of the concerned Broadcasting network, case C2 Mobile to broadcasting, adjacent channel

		Parameter

		Example Value

		Actual Value



		Broadcast Transmitter parameters



		Centre Frequency

		706 MHz

		470-694 MHz DTT channels 21-60



		e.i.r.p.

		200 kW

		Up to 200 kW



		Antenna height (above ground level)

		300 m

		Up to 300 m



		Broadcast Receiver parameters



		Antenna height (above ground level)

		10 m

		10 m



		Antenna polarisation 

		Horizontal

		Horizontal or vertical





TABLE 4.4d.C2 (related to Questions 4d)

Steps taken to resolve or eliminate the interference following the introduction of IMT in the 700 MHz band

		Description of the steps taken to resolve or eliminate the interference



		

Curative actions



A2 & C2 : For mitigation of adjacent-channel interference with the broadcasting service by IMT base stations, see Annex 2 of ITU-R Report BT.2301, and it’s ongoing revision attached to the chairman’s report of WP 6A. The main cause of interference is the overloading of the amplifier of the DTT receiver. All reported cases were successfully mitigated with an appropriate filter on the DTT receiver line.











TABLE 2.4b.C3 (related to Question 4b)

Characteristics of the concerned Mobile network, case C3 Mobile to broadcasting, cross border

		Parameter

		Example Value

		Actual Value



		Base Station transmitter (downlink)



		Centre Frequency 

		763 MHz

		758-788 MHz



		Channel Bandwidth 

		10 MHz

		5-10 MHz



		Antenna height (above ground level)

		30 m

		28 m



		e.i.r.p. (single or range)

		55 dBm

		65 dBm



		Base Station receiver (uplink)



		Centre Frequency 

		708 MHz

		-



		Antenna height(above ground level)

		30 m

		-





TABLE 3.4c.C3 (related to Questions 4c)

Characteristics of the concerned Broadcasting network, case C3 Mobile to broadcasting, cross border

		Parameter

		Example Value

		Actual Value



		Broadcast Transmitter parameters



		Centre Frequency

		706 MHz

		758-790 MHz DTT channels 57-60



		e.i.r.p.

		200 kW

		Up to 200 kW



		Antenna height (above ground level)

		300 m

		Up to 300 m



		Broadcast Receiver parameters



		Antenna height (above ground level)

		10 m

		10 m



		Antenna polarisation 

		Horizontal

		Horizontal or vertical





TABLE 4.4d.C3 (related to Questions 4d)

Steps taken to resolve or eliminate the interference following the introduction of IMT in the 700 MHz band

		Description of the steps taken to resolve or eliminate the interference



		

Curative actions



C3 : Only one case is reported for co-channel & cross-border interference with DTT reception in a neighbouring country by a French LTE BS. The situation was improved with some modifications of antenna tilt and EIRP, in line with the cross border coordination agreement.

[image: ]

Figure 1 : example of interference with DTT (Italy) by a co-channel LTE base station transmitter (France)





TABLE 2.4b.D1 (related to Question 4b)

Characteristics of the concerned Mobile network, case D1 Broadcasting to mobile, co-channel

		Parameter

		Example Value

		Actual Value



		Base Station transmitter (downlink)



		Centre Frequency 

		763 MHz

		-



		Channel Bandwidth 

		10 MHz

		-



		Antenna height (above ground level)

		30 m

		-



		e.i.r.p. (single or range)

		55 dBm

		-



		Base Station receiver (uplink)



		Centre Frequency 

		708 MHz

		703-733 MHz



		Antenna height(above ground level)

		30 m

		28 m





TABLE 3.4c.D1 (related to Questions 4c)

Characteristics of the concerned Broadcasting network, case D1 Broadcasting to mobile, co-channel

		Parameter

		Example Value

		Actual Value



		Broadcast Transmitter parameters



		Centre Frequency

		706 MHz

		702-734 MHz DTT channels 50-53



		e.i.r.p.

		200 kW

		Up to 200 kW



		Antenna height (above ground level)

		300 m

		90 m



		Broadcast Receiver parameters



		Antenna height (above ground level)

		10 m

		-





TABLE 4.4d.D1 (related to Questions 4d)

Steps taken to resolve or eliminate the interference following the introduction of IMT in the 700 MHz band

		Description of the steps taken to resolve or eliminate the interference



		Curative actions

D1 : Despite the preventive actions taken, some interference situations were brought to the attention of the administration by several MNOs. Reported cases involved LTE uplink interfered with by co-channel DTTB transmitters (channels 50 to 53).



[image: ]

Figure 2 : example of interference with LTE uplink (Marseille) by a co-channel DTTB transmitter (Montpellier)







TABLE 2.4b.D2 (related to Question 4b)

Characteristics of the concerned Mobile network, case D2 Broadcasting to mobile, cross-border

		Parameter

		Example Value

		Actual Value



		Base Station transmitter (downlink)



		Centre Frequency 

		763 MHz

		-



		Channel Bandwidth 

		10 MHz

		-



		Antenna height (above ground level)

		30 m

		-



		e.i.r.p. (single or range)

		55 dBm

		-



		Base Station receiver (uplink)



		Centre Frequency 

		708 MHz

		703-733 MHz



		Antenna height(above ground level)

		30 m

		28 m





TABLE 3.4c.D1 (related to Questions 4c)

Characteristics of the concerned Broadcasting network, case D2 Broadcasting to mobile, cross-border

		Parameter

		Example Value

		Actual Value



		Broadcast Transmitter parameters



		Centre Frequency

		706 MHz

		702-734 MHz DTT channels 50-53



		e.i.r.p.

		200 kW

		20 kW



		Antenna height (above ground level)

		300 m

		70 m



		Broadcast Receiver parameters



		Antenna height (above ground level)

		10 m

		-





TABLE 4.4d.D2 (related to Questions 4d)

Steps taken to resolve or eliminate the interference following the introduction of IMT in the 700 MHz band

		Description of the steps taken to resolve or eliminate the interference



		Curative actions

D3 : Similar cases to D1 were also reported that involved DTTB stations in neighbouring countries. In these cases, theoretical studies were undertaken by the French administration, to identify whether or not a foreign DTTB station could be responsible for the performance degradation. For all reported cases, these studies designated a previously coordinated foreign station. Therefore, it wasn’t possible to improve the situation before the end of the transition period, corresponding to the release of the band in the foreign country.

[image: ]

Figure 3 : example of interference with LTE uplink (Nice) by a co-channel DTTB transmitter (Italy)

[image: ]

Figure 4 : example of interference with LTE uplink (France) by a co-channel DTTB transmitter (UK)

[image: ]

Figure 5 : example of interference with LTE uplink (Marseille) by a co-channel DTTB transmitter (Spain)
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Subject: WRC 23 Agenda Item 1.5 - Request for information to update Report ITU-R BT.2301

To: Administrations of Member States in Region 1 plus Iran, and Sector Members in Region 1

Body of email:

Dear colleagues

CPM 23-1 established WP 6A as a contributing group to studies being conducted in TG 6/1 towards WRC-23 agenda item 1.5. In particular, it said that: 

“Working Party 6A is to conduct and complete the studies to review the spectrum use and study the spectrum needs of the broadcasting service, taking into account the use and the needs of the countries party to the GE06 Agreement, within the frequency band 470-960 MHz in Region 1 in accordance with resolves to invite ITU-R 1 of Resolution 235 (WRC-15) and report the results of these studies to TG 6/1 by 15 May 2021 at the latest;”

In 2014, ITU-R Study Group 6 published Report BT.2301 entitled “National field reports on the introduction of IMT in the bands with co-primary allocation to the broadcasting and the mobile services”. It contains a series of case studies submitted by administrations and sector members on co-existence issues encountered between the broadcasting and mobile services where these services are introduced in the same or adjacent bands.

The Report is motivated by the increasing pressure on the UHF spectrum and is intended to offer examples to guide administrations on how other administrations have solved interference issues which have occurred, either within their country or between neighbouring countries. An important aim of Report BT.2301 is to show what Administrations can do, either nationally or together with their neighbouring Administrations, to resolve interference issues between the services.

Taking into account the lack of information regarding field/bench test results and practical experience from sharing the UHF band in Region 1 between digital terrestrial television broadcasting in the frequency band 470-694 / 790 / 862 MHz and terrestrial mobile broadband in the frequency band 694-862 MHz, Working Party 6A invites Administrations and Sector members of Region 1 to provide relevant information.

At its October 2020 meeting, therefore, WP 6A revised the Terms of Reference of the Working Party 6A Rapporteur Group on WRC-23 Agenda Item 1.5 to include that the Rapporteur group should:

“Send […] a request for information soliciting updates to Report ITU-R BT.2301 to administrations of Member States in Region 1 plus Iran and Sector Members, asking that replies be sent to the Rapporteur Group by 1 February 2021, and on the basis of responses received to propose revisions to Report ITU-R BT.2301 to the March 2021 meeting of WP 6A.”

In the years since 2014, more case studies on adjacent channel interference inside individual countries have been added. Working Party 6A is now revising the document again with a particular focus on co-channel cross-border interference, as several such cases have been cited by Working Party 6A’s participants but have not yet been documented with detailed information.

While sharing studies have not yet started on the band 470-694 MHz, if your Administration has gained experience from sharing the UHF band after previous WRC outcomes or as a result of temporary spectrum assignment (e.g. towards Covid-19-related requirements), which may provide valuable insights to other administrations facing similar co-existence issues in the UHF DTT band, we would like to collect such information for inclusion in a future revision of the Report BT.2301. 

For your guidance, two templates to provide information are given in the Annex below, or you are of course welcome to submit information in a format of your own choosing. The Rapporteur Group acknowledges that there may be commercial or political sensitivities surrounding provision of such data to the ITU. If you are not able to share details, we would still appreciate an indication that cases have been encountered and resolved privately, with as much or reasonable amount of detail as you may deem appropriate to provide. 

We would ask that information be submitted to the Rapporteur Group dealing with this issue by 1 February 2021 at the latest, so that the text can be compiled for a submission to the next WP 6A meeting in March 2021.

If you have any questions, please contact the Chairman of the Rapporteur Group, David Hemingway (david.hemingway@bbc.co.uk), who will be happy to help you. It would also be appreciated if you could acknowledge receipt of this email. Submissions to this work should be sent to the Chairman of the Rapporteur Group (david.hemingway@bbc.co.uk), clearly marked “WP6A Revision of BT.2301”.







ANNEXES

Annex 1: Possible format for submission of information

		Question Number

		Question

		Response
(See Note 1 below 
this Table)

		Comments



		1

		Have you experienced interference cases between the Mobile Service in the 790-862 MHz frequency band and the Broadcasting Service (either inside your country or across borders with neighbouring countries)?

		No

		If No, please move to Question 3



		2

		If Yes, please specify as far as possible:

		

		



		2a

		How does the interference manifest itself (mobile to broadcasting, broadcasting to mobile, co-channel, adjacent channel etc)?

		Please fill in Table 1 in Annex 2 

		Describe the interference case(s) with as much detailed technical information as possible
Examples of information on adjacent-channel interference cases, which may be helpful, can be found in Annex 2, Tables A2.1, A2.2, A.2.3 and A2.4 of Report BT.2301
Examples of information on co-channel interference cases, which may be helpful, can be found in Annex 4 of Report BT.2301. 



		2b

		Characteristics of the concerned mobile network 

		Please fill in Table 2 in Annex 2 

		



		2c

		Characteristics of the concerned broadcasting network 

		Please fill in Table 3 in Annex 2 

		



		2d

		What steps did you take to overcome it (at a national level or through bilateral discussion, as appropriate)?

		Please fill in Table 4 in Annex 2 

		Indicate how (whether with technical or regulatory measures), the interference cases have been resolved or eliminated. Please, if possible, provide any field or laboratory measurements carried out in this purpose.



		3

		Have you experienced interference cases between the Mobile Service in the 694-790 MHz frequency band and the Broadcasting Service (either inside your country or across borders with neighbouring countries)?

		No

		If No, please move to Question 5



		4

		If Yes, please specify as far as possible:

		

		



		4a

		How did the interference manifest itself (mobile to broadcasting, broadcasting to mobile, co-channel, adjacent channel etc)?

		Please fill in Table 1 in Annex 2 

		Describe the interference case(s) with as much detailed technical information as possible
Examples of information on adjacent-channel interference cases, which may be helpful, can be found in Annex 2, Tables A2.1, A2.2, A.2.3 and A2.4 of Report BT.2301.
Examples of information on co-channel interference cases, which may be helpful, can be found in Annex 4 of Report BT.2301.



		4b

		Characteristics of the concerned mobile network 

		Please fill in Table 2 in Annex 2 

		



		4c

		Characteristics of the concerned broadcasting network 

		Please fill in Table 3 in Annex 2 

		



		4d

		[bookmark: _Hlk55427888]What steps did you take to overcome it (at a national level or through bilateral discussion, as appropriate)?

		Please use Table 4 in Annex 2 

		Indicate how (whether with technical or regulatory measures) the interference cases have been resolved or eliminated. If possible, provide any field or Laboratory measurements carried out in this purpose.



		5

		Name of administration/sector member

		Switzerland

		Indicate the name of the Member State or Sector Member on whose behalf you are replying



		6

		Please give your contact details in case of follow-up enquiries

		Heinrich Sidler
heinrich.sidler@bakom.admin.ch

		If possible, give name, email address and phone number







Note 1: The tables in Annex 2 attached are only suggestions to ease the processing of the answers – if you hold the information in different formats, please use these at your convenience. If you use these tables, please complete each for either a single case of interference (for example, co-channel interference from a DTT transmitter into a Mobile Base Station uplink) or for a group of cases of interference (for example, adjacent-channel interference from a Mobile Base Station into several DTT receiving installations in its vicinity). 






Annex 2: Possible format for submission of detailed technical information

TABLE 1 (related to Questions 2a and 4a)

Interference event description

		A. Mobile to broadcasting

		Interference

		Approximate distance between the interfering transmitter and the affected receiver(s) (km)*

		Approximate Number 
of Interference Cases 
(if available)

		Path type between interfering and affected service areas
(e.g. land, sea, mixed etc)



		A1. Co-channel

		N/Y

		

		

		



		A2. Adjacent channel

		N/Y

		

		

		



		A3. Cross-border

		N/Y

		

		

		



		B. Broadcasting to mobile

		Interference

		Approximate distance between the interfering transmitter and the affected receiver(s) (km)*

		Approximate Number 
of Interference Cases 
(if available)

		Path type between interfering and affected service areas
(e.g. land, sea, mixed etc)



		B1. Co-channel

		N/Y

		

		

		



		B2. Adjacent channel

		N/Y

		

		

		



		B3. Cross-border

		N/Y

		

		

		



		*single value in case of single interference or range in case of multiple affected receivers







TABLE 2 (related to Questions 2b and 4b)

Characteristics of the concerned Mobile network

		Parameter

		Example Value

		Actual Value



		Base Station transmitter (downlink)



		Centre Frequency 

		763 MHz

		



		Channel Bandwidth 

		10 MHz

		



		Antenna height (above ground level)

		30 m

		



		e.i.r.p. (single or range)

		55 dBm

		



		Base Station receiver (uplink)



		Centre Frequency 

		708 MHz

		



		Antenna height(above ground level)

		30 m

		







TABLE 3 (related to Questions 2c and 4c)

Characteristics of the concerned Broadcasting network

		Parameter

		Example Value

		Actual Value



		Broadcast Transmitter parameters



		Centre Frequency

		706 MHz

		



		e.i.r.p.

		200 kW

		



		Antenna height (above ground level)

		300 m

		



		Broadcast Receiver parameters



		Antenna height (above ground level)

		10 m

		



		Antenna polarisation 

		Horizontal

		







TABLE 4 (related to Questions 2d and 4d)

Steps taken to resolve or eliminate the interference

		Description of the steps taken to resolve or eliminate the interference



		Description of the steps taken to avoid interference:

Before the introduction of IMT in 800 MHz band and in 700 MHz band respectively, we carried out extensive preparatory work and coordination with neighbouring administrations (re-planning of GE06 allocations) in order to minimize potential interference. Co-channel interference was avoided by planning the changeover from DTT to IMT network operation as simultaneous as possible and by defining exceptional transmitters during transition period. It has also to be mentioned that, thanks to the particular situation in Switzerland with at the time not all DTT layers of GE06 everywhere in use, in some areas we were in a position to avoid potential adjacent channel interference by choosing DTT channels with lower frequency in order to keep the upper DTT channel adjacent to the IMT band edge unused.
























Subject: WRC 23 Agenda Item 1.5 - Request for information to update Report ITU-R BT.2301

To: Administrations of Member States in Region 1 plus Iran, and Sector Members in Region 1

Body of email:

Dear colleagues

CPM 23-1 established WP 6A as a contributing group to studies being conducted in TG 6/1 towards WRC-23 agenda item 1.5. In particular, it said that: 

“Working Party 6A is to conduct and complete the studies to review the spectrum use and study the spectrum needs of the broadcasting service, taking into account the use and the needs of the countries party to the GE06 Agreement, within the frequency band 470-960 MHz in Region 1 in accordance with resolves to invite ITU-R 1 of Resolution 235 (WRC-15) and report the results of these studies to TG 6/1 by 15 May 2021 at the latest;”

In 2014, ITU-R Study Group 6 published Report BT.2301 entitled “National field reports on the introduction of IMT in the bands with co-primary allocation to the broadcasting and the mobile services”. It contains a series of case studies submitted by administrations and sector members on co-existence issues encountered between the broadcasting and mobile services where these services are introduced in the same or adjacent bands.

The Report is motivated by the increasing pressure on the UHF spectrum and is intended to offer examples to guide administrations on how other administrations have solved interference issues which have occurred, either within their country or between neighbouring countries. An important aim of Report BT.2301 is to show what Administrations can do, either nationally or together with their neighbouring Administrations, to resolve interference issues between the services.

Taking into account the lack of information regarding field/bench test results and practical experience from sharing the UHF band in Region 1 between digital terrestrial television broadcasting in the frequency band 470-694 / 790 / 862 MHz and terrestrial mobile broadband in the frequency band 694-862 MHz, Working Party 6A invites Administrations and Sector members of Region 1 to provide relevant information.

At its October 2020 meeting, therefore, WP 6A revised the Terms of Reference of the Working Party 6A Rapporteur Group on WRC-23 Agenda Item 1.5 to include that the Rapporteur group should:

“Send […] a request for information soliciting updates to Report ITU-R BT.2301 to administrations of Member States in Region 1 plus Iran and Sector Members, asking that replies be sent to the Rapporteur Group by 1 February 2021, and on the basis of responses received to propose revisions to Report ITU-R BT.2301 to the March 2021 meeting of WP 6A.”

In the years since 2014, more case studies on adjacent channel interference inside individual countries have been added. Working Party 6A is now revising the document again with a particular focus on co-channel cross-border interference, as several such cases have been cited by Working Party 6A’s participants but have not yet been documented with detailed information.

While sharing studies have not yet started on the band 470-694 MHz, if your Administration has gained experience from sharing the UHF band after previous WRC outcomes or as a result of temporary spectrum assignment (e.g. towards Covid-19-related requirements), which may provide valuable insights to other administrations facing similar co-existence issues in the UHF DTT band, we would like to collect such information for inclusion in a future revision of the Report BT.2301. 

For your guidance, two templates to provide information are given in the Annex below, or you are of course welcome to submit information in a format of your own choosing. The Rapporteur Group acknowledges that there may be commercial or political sensitivities surrounding provision of such data to the ITU. If you are not able to share details, we would still appreciate an indication that cases have been encountered and resolved privately, with as much or reasonable amount of detail as you may deem appropriate to provide. 

We would ask that information be submitted to the Rapporteur Group dealing with this issue by 1 February 2021 at the latest, so that the text can be compiled for a submission to the next WP 6A meeting in March 2021.

If you have any questions, please contact the Chairman of the Rapporteur Group, David Hemingway (david.hemingway@bbc.co.uk), who will be happy to help you. It would also be appreciated if you could acknowledge receipt of this email. Submissions to this work should be sent to the Chairman of the Rapporteur Group (david.hemingway@bbc.co.uk), clearly marked “WP6A Revision of BT.2301”.







ANNEXES

Annex 1: Possible format for submission of information

		Question Number

		Question

		Response
(See Note 1 below 
this Table)

		Comments



		1

		Have you experienced interference cases between the Mobile Service in the 790-862 MHz frequency band and the Broadcasting Service (either inside your country or across borders with neighbouring countries)?

		Yes / no

		Yes



		2

		If Yes, please specify as far as possible:

		

		



		2a

		How does the interference manifest itself (mobile to broadcasting, broadcasting to mobile, co-channel, adjacent channel etc)?

		Please fill in Table 1 in Annex 2 

		Describe the interference case(s) with as much detailed technical information as possible
Examples of information on adjacent-channel interference cases, which may be helpful, can be found in Annex 2, Tables A2.1, A2.2, A.2.3 and A2.4 of Report BT.2301
Examples of information on co-channel interference cases, which may be helpful, can be found in Annex 4 of Report BT.2301. 



		2b

		Characteristics of the concerned mobile network 

		Please fill in Table 2 in Annex 2 

		



		2c

		Characteristics of the concerned broadcasting network 

		Please fill in Table 3 in Annex 2 

		



		2d

		What steps did you take to overcome it (at a national level or through bilateral discussion, as appropriate)?

		Please fill in Table 4 in Annex 2 

		Indicate how (whether with technical or regulatory measures), the interference cases have been resolved or eliminated. Please, if possible, provide any field or laboratory measurements carried out in this purpose.



		3

		Have you experienced interference cases between the Mobile Service in the 694-790 MHz frequency band and the Broadcasting Service (either inside your country or across borders with neighbouring countries)?

		Yes / no

		No, as mobile service in the 694-790 MHz frequency band is still not in operation. We expect possible interference from BIH and ALB.



		4

		If Yes, please specify as far as possible:

		

		



		4a

		How did the interference manifest itself (mobile to broadcasting, broadcasting to mobile, co-channel, adjacent channel etc)?

		Please fill in Table 1 in Annex 2 

		Describe the interference case(s) with as much detailed technical information as possible
Examples of information on adjacent-channel interference cases, which may be helpful, can be found in Annex 2, Tables A2.1, A2.2, A.2.3 and A2.4 of Report BT.2301.
Examples of information on co-channel interference cases, which may be helpful, can be found in Annex 4 of Report BT.2301.



		4b

		Characteristics of the concerned mobile network 

		Please fill in Table 2 in Annex 2 

		



		4c

		Characteristics of the concerned broadcasting network 

		Please fill in Table 3 in Annex 2 

		



		4d

		[bookmark: _Hlk55427888]What steps did you take to overcome it (at a national level or through bilateral discussion, as appropriate)?

		Please use Table 4 in Annex 2 

		Indicate how (whether with technical or regulatory measures) the interference cases have been resolved or eliminated. If possible, provide any field or Laboratory measurements carried out in this purpose.



		5

		Name of administration/sector member

		Croatia

		Indicate the name of the Member State or Sector Member on whose behalf you are replying



		6

		Please give your contact details in case of follow-up enquiries

		HAKOM, radiokomunikacije@hakom.hr

		If possible, give name, email address and phone number







Note 1: The tables in Annex 2 attached are only suggestions to ease the processing of the answers – if you hold the information in different formats, please use these at your convenience. If you use these tables, please complete each for either a single case of interference (for example, co-channel interference from a DTT transmitter into a Mobile Base Station uplink) or for a group of cases of interference (for example, adjacent-channel interference from a Mobile Base Station into several DTT receiving installations in its vicinity). 






Annex 2: Possible format for submission of detailed technical information

TABLE 1 (related to Questions 2a and 4a)

Interference event description

		A. Mobile to broadcasting

		Interference

		Approximate distance between the interfering transmitter and the affected receiver(s) (km)*

		Approximate Number 
of Interference Cases 
(if available)

		Path type between interfering and affected service areas
(e.g. land, sea, mixed etc)



		A1. Co-channel

		N

		-

		-

		-



		A2. Adjacent channel

		Y

		-

		190

		Mixed



		A3. Cross-border

		N

		-

		-

		-



		B. Broadcasting to mobile

		Interference

		Approximate distance between the interfering transmitter and the affected receiver(s) (km)*

		Approximate Number 
of Interference Cases 
(if available)

		Path type between interfering and affected service areas
(e.g. land, sea, mixed etc)



		B1. Co-channel

		N

		-

		-

		-



		B2. Adjacent channel

		N

		-

		-

		-



		B3. Cross-border

		N

		-

		-

		-



		*single value in case of single interference or range in case of multiple affected receivers







TABLE 2 (related to Questions 2b and 4b)

Characteristics of the concerned Mobile network

		Parameter

		Example Value

		Actual Value



		Base Station transmitter (downlink)



		Centre Frequency 

		763 MHz

		798,5 MHz; 813,5 MHz;



		Channel Bandwidth 

		10 MHz

		15 MHz; 15 MHz;



		Antenna height (above ground level)

		30 m

		30 m



		e.i.r.p. (single or range)

		55 dBm

		55 dBm



		Base Station receiver (uplink)



		Centre Frequency 

		708 MHz

		839,5 MHz; 854,5 MHz;



		Antenna height(above ground level)

		30 m

		30 m







TABLE 3 (related to Questions 2c and 4c)

Characteristics of the concerned Broadcasting network

		Parameter

		Example Value

		Actual Value



		Broadcast Transmitter parameters



		Centre Frequency

		706 MHz

		All the channels, as the presence of the LTE signal mainly caused overloading on the receiver amplifier



		e.i.r.p.

		200 kW

		From 3 W up to 100 kW



		Antenna height (above ground level)

		300 m

		From 5 m up to 365 m



		Broadcast Receiver parameters



		Antenna height (above ground level)

		10 m

		10m



		Antenna polarisation 

		Horizontal

		Horizontal in 8 allotments/vertical in one allotment (D03)







TABLE 4 (related to Questions 2d and 4d)

Steps taken to resolve or eliminate the interference

		Description of the steps taken to resolve or eliminate the interference



		



For the first 2 years HAKOM has reserved financial resources for interference problem solving and during that period with the cooperation of broadcasting and mobile operators has established an efficient procedure for solving these interferences. After that test period, all obligations (including financial responsibilities) are transferred to mobile operators. HAKOM is notified about each interference case.
























Subject: WRC 23 Agenda Item 1.5 - Request for information to update Report ITU-R BT.2301

To: Administrations of Member States in Region 1 plus Iran, and Sector Members in Region 1

Body of email:

Dear colleagues

CPM 23-1 established WP 6A as a contributing group to studies being conducted in TG 6/1 towards WRC-23 agenda item 1.5. In particular, it said that: 

“Working Party 6A is to conduct and complete the studies to review the spectrum use and study the spectrum needs of the broadcasting service, taking into account the use and the needs of the countries party to the GE06 Agreement, within the frequency band 470-960 MHz in Region 1 in accordance with resolves to invite ITU-R 1 of Resolution 235 (WRC-15) and report the results of these studies to TG 6/1 by 15 May 2021 at the latest;”

In 2014, ITU-R Study Group 6 published Report BT.2301 entitled “National field reports on the introduction of IMT in the bands with co-primary allocation to the broadcasting and the mobile services”. It contains a series of case studies submitted by administrations and sector members on co-existence issues encountered between the broadcasting and mobile services where these services are introduced in the same or adjacent bands.

The Report is motivated by the increasing pressure on the UHF spectrum and is intended to offer examples to guide administrations on how other administrations have solved interference issues which have occurred, either within their country or between neighbouring countries. An important aim of Report BT.2301 is to show what Administrations can do, either nationally or together with their neighbouring Administrations, to resolve interference issues between the services.

Taking into account the lack of information regarding field/bench test results and practical experience from sharing the UHF band in Region 1 between digital terrestrial television broadcasting in the frequency band 470-694 / 790 / 862 MHz and terrestrial mobile broadband in the frequency band 694-862 MHz, Working Party 6A invites Administrations and Sector members of Region 1 to provide relevant information.

At its October 2020 meeting, therefore, WP 6A revised the Terms of Reference of the Working Party 6A Rapporteur Group on WRC-23 Agenda Item 1.5 to include that the Rapporteur group should:

“Send […] a request for information soliciting updates to Report ITU-R BT.2301 to administrations of Member States in Region 1 plus Iran and Sector Members, asking that replies be sent to the Rapporteur Group by 1 February 2021, and on the basis of responses received to propose revisions to Report ITU-R BT.2301 to the March 2021 meeting of WP 6A.”

In the years since 2014, more case studies on adjacent channel interference inside individual countries have been added. Working Party 6A is now revising the document again with a particular focus on co-channel cross-border interference, as several such cases have been cited by Working Party 6A’s participants but have not yet been documented with detailed information.

While sharing studies have not yet started on the band 470-694 MHz, if your Administration has gained experience from sharing the UHF band after previous WRC outcomes or as a result of temporary spectrum assignment (e.g. towards Covid-19-related requirements), which may provide valuable insights to other administrations facing similar co-existence issues in the UHF DTT band, we would like to collect such information for inclusion in a future revision of the Report BT.2301. 

For your guidance, two templates to provide information are given in the Annex below, or you are of course welcome to submit information in a format of your own choosing. The Rapporteur Group acknowledges that there may be commercial or political sensitivities surrounding provision of such data to the ITU. If you are not able to share details, we would still appreciate an indication that cases have been encountered and resolved privately, with as much or reasonable amount of detail as you may deem appropriate to provide. 

We would ask that information be submitted to the Rapporteur Group dealing with this issue by 1 February 2021 at the latest, so that the text can be compiled for a submission to the next WP 6A meeting in March 2021.

If you have any questions, please contact the Chairman of the Rapporteur Group, David Hemingway (david.hemingway@bbc.co.uk), who will be happy to help you. It would also be appreciated if you could acknowledge receipt of this email. Submissions to this work should be sent to the Chairman of the Rapporteur Group (david.hemingway@bbc.co.uk), clearly marked “WP6A Revision of BT.2301”.







ANNEXES

Annex 1: Possible format for submission of information

		Question Number

		Question

		Response
(See Note 1 below 
this Table)

		Comments



		1

		Have you experienced interference cases between the Mobile Service in the 790-862 MHz frequency band and the Broadcasting Service (either inside your country or across borders with neighbouring countries)?

		Yes

		If No, please move to Question 3



		2

		If Yes, please specify as far as possible:

		

		



		2a

		How does the interference manifest itself (mobile to broadcasting, broadcasting to mobile, co-channel, adjacent channel etc)?

		Please fill in Table 1 in Annex 2 

		Describe the interference case(s) with as much detailed technical information as possible
Examples of information on adjacent-channel interference cases, which may be helpful, can be found in Annex 2, Tables A2.1, A2.2, A.2.3 and A2.4 of Report BT.2301
Examples of information on co-channel interference cases, which may be helpful, can be found in Annex 4 of Report BT.2301. 



		2b

		Characteristics of the concerned mobile network 

		Please fill in Table 2 in Annex 2 

		



		2c

		Characteristics of the concerned broadcasting network 

		Please fill in Table 3 in Annex 2 

		



		2d

		What steps did you take to overcome it (at a national level or through bilateral discussion, as appropriate)?

		Please fill in Table 4 in Annex 2 

		Indicate how (whether with technical or regulatory measures), the interference cases have been resolved or eliminated. Please, if possible, provide any field or laboratory measurements carried out in this purpose.



		3

		Have you experienced interference cases between the Mobile Service in the 694-790 MHz frequency band and the Broadcasting Service (either inside your country or across borders with neighbouring countries)?

		No.

The band 694-790 MHz currently is not in use for Mobile Service in Montenegro.

		If No, please move to Question 5



		4

		If Yes, please specify as far as possible:

		

		



		4a

		How did the interference manifest itself (mobile to broadcasting, broadcasting to mobile, co-channel, adjacent channel etc)?

		Please fill in Table 1 in Annex 2 

		Describe the interference case(s) with as much detailed technical information as possible
Examples of information on adjacent-channel interference cases, which may be helpful, can be found in Annex 2, Tables A2.1, A2.2, A.2.3 and A2.4 of Report BT.2301.
Examples of information on co-channel interference cases, which may be helpful, can be found in Annex 4 of Report BT.2301.



		4b

		Characteristics of the concerned mobile network 

		Please fill in Table 2 in Annex 2 

		



		4c

		Characteristics of the concerned broadcasting network 

		Please fill in Table 3 in Annex 2 

		



		4d

		[bookmark: _Hlk55427888]What steps did you take to overcome it (at a national level or through bilateral discussion, as appropriate)?

		Please use Table 4 in Annex 2 

		Indicate how (whether with technical or regulatory measures) the interference cases have been resolved or eliminated. If possible, provide any field or Laboratory measurements carried out in this purpose.



		5

		Name of administration/sector member

		MONTENEGRO

		Indicate the name of the Member State or Sector Member on whose behalf you are replying



		6

		Please give your contact details in case of follow-up enquiries

		Elvis Babačić

elvis.babacic@ekip.me

+38220406763

		If possible, give name, email address and phone number







Note 1: The tables in Annex 2 attached are only suggestions to ease the processing of the answers – if you hold the information in different formats, please use these at your convenience. If you use these tables, please complete each for either a single case of interference (for example, co-channel interference from a DTT transmitter into a Mobile Base Station uplink) or for a group of cases of interference (for example, adjacent-channel interference from a Mobile Base Station into several DTT receiving installations in its vicinity). 




Annex 2: Possible format for submission of detailed technical information

TABLE 1 (related to Questions 2a and 4a)

Interference event description

		A. Mobile to broadcasting

		Interference

		Approximate distance between the interfering transmitter and the affected receiver(s) (km)*

		Approximate Number 
of Interference Cases 
(if available)

		Path type between interfering and affected service areas
(e.g. land, sea, mixed etc)



		A1. Co-channel

		N

		

		

		



		A2. Adjacent channel

		N

		

		

		



		A3. Cross-border

		N

		

		

		



		B. Broadcasting to mobile

		Interference

		Approximate distance between the interfering transmitter and the affected receiver(s) (km)*

		Approximate Number 
of Interference Cases 
(if available)

		Path type between interfering and affected service areas
(e.g. land, sea, mixed etc)



		B1. Co-channel

		Y

		See B3.

		See B3.

		See B3.



		B2. Adjacent channel

		N

		

		

		



		B3. Cross-border

		Y

		Case 1: up to 40 km

Case 2: up to 170 km

		Permanent interference coming from two DTT transmitters in Albania

		Case 1: mixed (lake, land)

Case 2: sea



		*single value in case of single interference or range in case of multiple affected receivers







TABLE 2 (related to Questions 2b and 4b)

Characteristics of the concerned Mobile network

		Parameter

		Example Value

		Actual Value



		Base Station transmitter (downlink)



		Centre Frequency 

		763 MHz

		811 MHz (only LTE UL was affected)



		Channel Bandwidth 

		10 MHz

		20 MHz



		Antenna height (above ground level)

		30 m

		20-40 m (a huge number of LTE base stations was affected)



		e.i.r.p. (single or range)

		55 dBm

		60-61 dBm (a huge number of LTE base stations was affected)



		Base Station receiver (uplink)



		Centre Frequency 

		708 MHz

		852 MHz (only LTE UL was affected)



		Antenna height(above ground level)

		30 m

		20-40 m (a huge number of LTE base stations was affected)







TABLE 3 (related to Questions 2c and 4c)

Characteristics of the concerned Broadcasting network

		Parameter

		Example Value

		Actual Value



		Broadcast Transmitter parameters



		Centre Frequency

		706 MHz

		842 MHz (Ch 67), 858 MHz (Ch 69)



		e.i.r.p.

		200 kW

		N/A



		Antenna height (above ground level)

		300 m

		N/A



		Broadcast Receiver parameters



		Antenna height (above ground level)

		10 m

		N/A



		Antenna polarisation 

		Horizontal

		N/A







TABLE 4 (related to Questions 2d and 4d)

Steps taken to resolve or eliminate the interference

		Description of the steps taken to resolve or eliminate the interference



		The interference was caused by DVB-T2 transmitters in Albania using frequencies out of GE06 Agreement. LTE UL was affected. A huge number (more than 50) of LTE base stations were completely taken out of operation.



Only way to resolve the problem was to turn off or shift of those transmitters on the channels below 790 MHz.

Resolution of the interference problem was reached through intensive communication between responsible administrations in two countries. It was gradual by turning off transmitters one by one. It took almost three years to clear entire 790-862 MHz band.






























Subject: Answer from Finland to the Request for information (RFI) to update Report ITU-R BT.2301

To: Rapporteur Group of Working Party 6A on WRC-23 Agenda Item 1.5

Date: January the 27th 2021



Finland has prepared a response to the RFI to update Report ITU-R BT.2301, the following Annexes. And would like to bring these to the consideration of the Rapporteur Group of Working Party 6A on WRC-23 Agenda Item 1.5.

In Finland DTTB operations were ceased before introduction of IMT in the 800 MHz and 700 MHz frequency band. This lead to a situation where the most common interference mechanism in the TV reception is the overloading of the TV signal amplifier in the adjacent frequency band from LTE. The corrective action is to install filter before the amplifier. Since year 2014 up to 11/2020, the total number of installed filters/removed interference cases is 54120.

Receivers of LTE700 base stations have suffered from cross-border interference from co-channel TV transmitters operating at a distance up to 150 km away from IMT base station receiver.

More details can be found at Annexes.

Best Regards,

Jan Engelberg

Senior Advisor

Finnish Transport and Communications Agency Traficom

Digital Communications/Digital Infrastructure


ANNEXES

Annex 1


		Question Number

		Question

		Response
(See Note 1 below 
this Table)

		Comments



		1

		Have you experienced interference cases between the Mobile Service in the 790-862 MHz frequency band and the Broadcasting Service (either inside your country or across borders with neighbouring countries)?

		Yes 

		



		2

		If Yes, please specify as far as possible:

		Interference from LTE (800 MHz) to TV reception in the adjacent frequency band (below 790 MHz) within Finland.

		



		2a

		How does the interference manifest itself (mobile to broadcasting, broadcasting to mobile, co-channel, adjacent channel etc.)?

		Please fill in Table 1 in Annex 2

		The most common interference mechanism is the overloading of the TV signal amplifier. The corrective action is to install filter before the amplifier. In some cases two filters in series have been required in order to remove the interference. If several reception antennas are used, each antenna may need a separate filter installation. Active receiver antenna systems need to be renewed in order to enable filtering.



		2b

		Characteristics of the concerned mobile network 

		Please fill in Table 2 in Annex 2

		



		2c

		Characteristics of the concerned broadcasting network 

		Please fill in Table 3 in Annex 2

		



		2d

		What steps did you take to overcome it (at a national level or through bilateral discussion, as appropriate)?

		Please fill in Table 4 in Annex 2

		Broadcasting service was ceased in the band 790 - 862 MHz prior LTE800 was rolled out. 

All the Mobile to Broadcasting interference cases in the 800 MHz band have been adjacent band situations. Mobile network licenses for 800 MHz include responsibility to remove TV reception interference caused by LTE800. 

Mobile network operators established a joint project together with the operator for TV distribution to respond customer contacts, analyze if interference is caused by LTE800 and remove the interference. The cost of components and installation work is paid by the mobile operators.



		3

		Have you experienced interference cases between the Mobile Service in the 694-790 MHz frequency band and the Broadcasting Service (either inside your country or across borders with neighbouring countries)?

		Yes 

		



		4

		If Yes, please specify as far as possible:

		Interference from LTE (700 MHz) to TV reception in the adjacent frequency band (below 694 MHz).

Interference from neighbouring country TV transmitter to LTE (700 MHz) in the co-channel.

		



		4a

		How did the interference manifest itself (mobile to broadcasting, broadcasting to mobile, co-channel, adjacent channel etc)?

		Please fill in Table 1 in Annex 2

		The most common problem is the overloading of the TV reception amplifier. The corrective action is to install filter before the amplifier. In some cases two filters in series has been needed in order to cancel the interference. If several reception antennas pointing to different broadcasting stations has been used, each of these may need filter installed. Active receiver antenna systems need to be renewed in order to enable filtering.



		4b

		Characteristics of the concerned mobile network 

		Please fill in Table 2 in Annex 2

		



		4c

		Characteristics of the concerned broadcasting network 

		Please fill in Table 3 in Annex 2

		



		4d

		[bookmark: _Hlk55427888]What steps did you take to overcome it (at a national level or through bilateral discussion, as appropriate)?

		Please use Table 4 in Annex 2

		Broadcasting service ceased in the band 694-790MHz before LTE700 was rolled out. 

All the Mobile to Broadcasting interference cases in the 700 MHz have been adjacent band situations. Mobile network licenses for 700 MHz include responsibility to remove TV reception interference caused by LTE700. 

Mobile network operators used already established joint project together with the operator for TV distribution to respond customer contacts, analyze if interference is caused by LTE700 and remove the interference The cost of components and installation work is paid by the mobile operators.



		5

		Name of administration/sector member

		Finland

		Indicate the name of the Member State or Sector Member on whose behalf you are replying



		6

		Please give your contact details in case of follow-up enquiries

		Jan Engelberg
jan.engelberg(a)traficom.fi

		If possible, give name, email address and phone number







Note 1: The tables in Annex 2 attached are only suggestions to ease the processing of the answers – if you hold the information in different formats, please use these at your convenience. If you use these tables, please complete each for either a single case of interference (for example, co-channel interference from a DTT transmitter into a Mobile Base Station uplink) or for a group of cases of interference (for example, adjacent-channel interference from a Mobile Base Station into several DTT receiving installations in its vicinity). 
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Annex 2 

Possible format for submission of detailed technical information




TABLE 1 (related to Questions 2a and 4a)

Interference event description

		A. Mobile to broadcasting

		Interference

		Approximate distance between the interfering transmitter and the affected receiver(s) (km)*

		Approximate Number 
of Interference Cases 
(if available)

		Path type between interfering and affected service areas
(e.g. land, sea, mixed etc)



		A1. Co-channel

		N

		

		

		



		A2. Adjacent channel

		Y

		Typically 0-5 km

		Combined yearly numbers of corrected TV reception interference cases for both 800 MHz and 700 MHz : YEAR NUMBER 

2014 6856

 2015 17683 

2016 11047 

2017 5381 

2018 5134 

2019 3899 

2020 4120 (until 11/2020) 

SUM 54120

		Every path type.



		A3. Cross-border

		N

		

		

		



		B. Broadcasting to mobile

		Interference

		Approximate distance between the interfering transmitter and the affected receiver(s) (km)*

		Approximate Number 
of Interference Cases 
(if available)

		Path type between interfering and affected service areas
(e.g. land, sea, mixed etc)



		B1. Co-channel

		Y

		Max 150 km from TV transmitter.

		Would impact on several base stations in certain geographical area In Finland if the usage is not taking into account this TV-transmitter.

		Every path type.



		B2. Adjacent channel

		N

		

		

		



		B3. Cross-border

		Y

		Max 150 km from TV transmitter.

		Would impact on several base stations in certain geographical area In Finland if the usage is not taking into account this TV-transmitter.

		Every path type.



		*single value in case of single interference or range in case of multiple affected receivers





TABLE 2 (related to Questions 2b and 4b)

Characteristics of the concerned Mobile network

		Parameter

		Example Value

		Actual Value



		Base Station transmitter (downlink)



		Centre Frequency 

		763 MHz

		700 MHz: 763 MHz, 773 MHz and 783 MHz
800 MHz: 796 MHz, 806 MHz and 816 MHz



		Channel Bandwidth 

		10 MHz

		10 MHz



		Antenna height (above ground level)

		30 m

		All possible heights.



		e.i.r.p. (single or range)

		55 dBm

		Up to 66 dBm.



		Base Station receiver (uplink)



		Centre Frequency 

		708 MHz

		700 MHz: 708 MHz, 718 MHz and 728 MHz
800 MHz: 837 MHz, 847 MHz and 867 MHz



		Antenna height(above ground level)

		30 m

		All possible heights.







TABLE 3 (related to Questions 2c and 4c)

Characteristics of the concerned Broadcasting network

		Parameter

		Example Value

		Actual Value



		Broadcast Transmitter parameters



		Centre Frequency

		706 MHz

		4C) 722 MHz (BW 8 MHz)



		e.i.r.p.

		200 kW

		4C) 65 kW



		Antenna height (above ground level)

		300 m

		4C) 190 m



		Broadcast Receiver parameters



		Antenna height (above ground level)

		10 m

		2C) 10 m

4C) n/a



		Antenna polarisation 

		Horizontal

		4C) n/a





TABLE 4 (related to Questions 2d and 4d)

Steps taken to resolve or eliminate the interference

		Description of the steps taken to resolve or eliminate the interference



		2D) All the Mobile to Broadcasting interference cases in the 800 MHz band have been adjacent band situations. Mobile network licenses for 800 MHz include responsibility to remove TV reception interference caused by LTE800. Mobile network operators established a joint project together with the operator for TV distribution to respond customer contacts, analyse if interference is caused by LTE800 and remove the interference



4D) All the Mobile to Broadcasting interference cases in the 700 MHz band have been adjacent band situations. Mobile network licenses for 700 MHz include responsibility to remove TV reception interference caused by LTE700. Mobile network operators established a joint project together with the operator for TV distribution to respond customer contacts, analyse if interference is caused by LTE700 and remove the interference

Broadcasting to Mobile interference in the co-channel: Operators have been calculating areas were the whole 700 MHz assigned to operator cannot be used (i.e. whole UL band/per operator) due of interference from neighbouring country TV transmitter. Inside that interfered area it is possible to Part of the mobile UL band is overlapping with a TV channel used in a TV transmitter nearby border in the neighbouring country. Interference reaches part of the base stations in an area up to 150 km from the TV transmitter (depending on base station, antenna direction, height, path topography). As the TV channel overlaps only part of the UL band, the impacted operators can use narrower UL band (e.g. 5 MHz) to avoid the interference, which leads to decreased network performance in those areas.
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Subject: WRC 23 Agenda Item 1.5 – Answer of ETSI to the Request for information (RFI) to update Report ITU-R BT.2301

To: Rapporteur Group of Working Party 6A on WRC-23 Agenda Item 1.5

Date: January the 29th 2021



ETSI are responsible for the EC Harmonised Standard for Domestic TV Amplifiers (EN 303 354). The work item to develop this HS was started by Ofcom UK in 2015 in response to concerns that mobile base stations could interfere with TV reception as a consequence of amplifier overload. Masthead amplifiers remain of particular concern and are extensively used in both domestic and commercial antenna systems. Both the UK and French administrations have recorded interference cases as a consequence of base station deployments in the band 791-821MHz

 EN 303 354 defines a level of immunity and selectivity to manage interference from mobile base stations. Selectivity templates class 3 and class 4 have been defined to provide immunity from band 20 mobile services (791–862 MHz). Additional templates, class 1 and class 2, have been defined for resilience to future band 28 mobile services (703 – 790MHz). Compliant devices were not widely adopted as the band 694 – 790 MHz remained in use for TV in most EU counties until quite recently, so selectivity across this band was inappropriate. TV installations that have been vulnerable to interference tend to make use of band 20-resilient amplifiers (selectivity class 3 and class 4), or use external lowpass filters to manage the problem.

For coexistence of TV amplifiers with band 28 base station equipment, amplifiers complying with the selectivity classes 1 and 2 are recommended. TV installations in the vicinity of base station deployment potentially require TV amplifiers meeting selectivity class 1 to manage the interference from band 28. Where class 2 and class 3 amplifiers are deployed to manage interference from band 20 base stations, the interference is likely to return if the base station is upgraded to radiate signals in band 28. 

However there remains a large installed base of older amplifiers throughout Region 1 which cover the 470-862MHz band,  plus amplifiers recently fitted with filters, in both cases a similar level of interference to DTT reception should be expected from activating the 700MHz band for mobile use  

  


Subject: WRC 23 Agenda Item 1.5 - Request for information to update Report ITU-R BT.2301

To: Administrations of Member States in Region 1 plus Iran, and Sector Members in Region 1

Body of email:

Dear colleagues

CPM 23-1 established WP 6A as a contributing group to studies being conducted in TG 6/1 towards WRC-23 agenda item 1.5. In particular, it said that: 

“Working Party 6A is to conduct and complete the studies to review the spectrum use and study the spectrum needs of the broadcasting service, taking into account the use and the needs of the countries party to the GE06 Agreement, within the frequency band 470-960 MHz in Region 1 in accordance with resolves to invite ITU-R 1 of Resolution 235 (WRC-15) and report the results of these studies to TG 6/1 by 15 May 2021 at the latest;”

In 2014, ITU-R Study Group 6 published Report BT.2301 entitled “National field reports on the introduction of IMT in the bands with co-primary allocation to the broadcasting and the mobile services”. It contains a series of case studies submitted by administrations and sector members on co-existence issues encountered between the broadcasting and mobile services where these services are introduced in the same or adjacent bands.

The Report is motivated by the increasing pressure on the UHF spectrum and is intended to offer examples to guide administrations on how other administrations have solved interference issues which have occurred, either within their country or between neighbouring countries. An important aim of Report BT.2301 is to show what Administrations can do, either nationally or together with their neighbouring Administrations, to resolve interference issues between the services.

Taking into account the lack of information regarding field/bench test results and practical experience from sharing the UHF band in Region 1 between digital terrestrial television broadcasting in the frequency band 470-694 / 790 / 862 MHz and terrestrial mobile broadband in the frequency band 694-862 MHz, Working Party 6A invites Administrations and Sector members of Region 1 to provide relevant information.

At its October 2020 meeting, therefore, WP 6A revised the Terms of Reference of the Working Party 6A Rapporteur Group on WRC-23 Agenda Item 1.5 to include that the Rapporteur group should:

“Send […] a request for information soliciting updates to Report ITU-R BT.2301 to administrations of Member States in Region 1 plus Iran and Sector Members, asking that replies be sent to the Rapporteur Group by 1 February 2021, and on the basis of responses received to propose revisions to Report ITU-R BT.2301 to the March 2021 meeting of WP 6A.”

In the years since 2014, more case studies on adjacent channel interference inside individual countries have been added. Working Party 6A is now revising the document again with a particular focus on co-channel cross-border interference, as several such cases have been cited by Working Party 6A’s participants but have not yet been documented with detailed information.

While sharing studies have not yet started on the band 470-694 MHz, if your Administration has gained experience from sharing the UHF band after previous WRC outcomes or as a result of temporary spectrum assignment (e.g. towards Covid-19-related requirements), which may provide valuable insights to other administrations facing similar co-existence issues in the UHF DTT band, we would like to collect such information for inclusion in a future revision of the Report BT.2301. 

For your guidance, two templates to provide information are given in the Annex below, or you are of course welcome to submit information in a format of your own choosing. The Rapporteur Group acknowledges that there may be commercial or political sensitivities surrounding provision of such data to the ITU. If you are not able to share details, we would still appreciate an indication that cases have been encountered and resolved privately, with as much or reasonable amount of detail as you may deem appropriate to provide. 

We would ask that information be submitted to the Rapporteur Group dealing with this issue by 1 February 2021 at the latest, so that the text can be compiled for a submission to the next WP 6A meeting in March 2021.

If you have any questions, please contact the Chairman of the Rapporteur Group, David Hemingway (david.hemingway@bbc.co.uk), who will be happy to help you. It would also be appreciated if you could acknowledge receipt of this email. Submissions to this work should be sent to the Chairman of the Rapporteur Group (david.hemingway@bbc.co.uk), clearly marked “WP6A Revision of BT.2301”.







ANNEXES

Annex 1: Possible format for submission of information

		Question Number

		Question

		Response
(See Note 1 below 
this Table)

		Comments



		1

		Have you experienced interference cases between the Mobile Service in the 790-862 MHz frequency band and the Broadcasting Service (either inside your country or across borders with neighbouring countries)?

		No

		If No, please move to Question 3



		2

		If Yes, please specify as far as possible:

		

		



		2a

		How does the interference manifest itself (mobile to broadcasting, broadcasting to mobile, co-channel, adjacent channel etc)?

		Please fill in Table 1 in Annex 2 

		Describe the interference case(s) with as much detailed technical information as possible
Examples of information on adjacent-channel interference cases, which may be helpful, can be found in Annex 2, Tables A2.1, A2.2, A.2.3 and A2.4 of Report BT.2301
Examples of information on co-channel interference cases, which may be helpful, can be found in Annex 4 of Report BT.2301. 



		2b

		Characteristics of the concerned mobile network 

		Please fill in Table 2 in Annex 2 

		



		2c

		Characteristics of the concerned broadcasting network 

		Please fill in Table 3 in Annex 2 

		



		2d

		What steps did you take to overcome it (at a national level or through bilateral discussion, as appropriate)?

		Please fill in Table 4 in Annex 2 

		Indicate how (whether with technical or regulatory measures), the interference cases have been resolved or eliminated. Please, if possible, provide any field or laboratory measurements carried out in this purpose.



		3

		Have you experienced interference cases between the Mobile Service in the 694-790 MHz frequency band and the Broadcasting Service (either inside your country or across borders with neighbouring countries)?

		NO (see pt. 4)

		If No, please move to Question 5



		4

		If Yes, please specify as far as possible:

		

		One of our neighbour countries was using channel 57 for terrestrial broadcasting. As this use would have caused severe interferences to the mobile services in LUX, the broadcast services on channel 57 have been transferred temporary to channel 55 in October 2020, just before the rollout of the mobile services network.



		4a

		How did the interference manifest itself (mobile to broadcasting, broadcasting to mobile, co-channel, adjacent channel etc)?

		Please fill in Table 1 in Annex 2 

		Describe the interference case(s) with as much detailed technical information as possible
Examples of information on adjacent-channel interference cases, which may be helpful, can be found in Annex 2, Tables A2.1, A2.2, A.2.3 and A2.4 of Report BT.2301.
Examples of information on co-channel interference cases, which may be helpful, can be found in Annex 4 of Report BT.2301.



		4b

		Characteristics of the concerned mobile network 

		Please fill in Table 2 in Annex 2 

		



		4c

		Characteristics of the concerned broadcasting network 

		Please fill in Table 3 in Annex 2 

		



		4d

		[bookmark: _Hlk55427888]What steps did you take to overcome it (at a national level or through bilateral discussion, as appropriate)?

		Please use Table 4 in Annex 2 

		Indicate how (whether with technical or regulatory measures) the interference cases have been resolved or eliminated. If possible, provide any field or Laboratory measurements carried out in this purpose.



		5

		Name of administration/sector member

		LUX

		Indicate the name of the Member State or Sector Member on whose behalf you are replying



		6

		Please give your contact details in case of follow-up enquiries

		Claude RISCHETTE

Claude.rischette@ilr.lu

00352 28 228 302

		If possible, give name, email address and phone number







Note 1: The tables in Annex 2 attached are only suggestions to ease the processing of the answers – if you hold the information in different formats, please use these at your convenience. If you use these tables, please complete each for either a single case of interference (for example, co-channel interference from a DTT transmitter into a Mobile Base Station uplink) or for a group of cases of interference (for example, adjacent-channel interference from a Mobile Base Station into several DTT receiving installations in its vicinity). 






Annex 2: Possible format for submission of detailed technical information

TABLE 1 (related to Questions 2a and 4a)

Interference event description

		A. Mobile to broadcasting

		Interference

		Approximate distance between the interfering transmitter and the affected receiver(s) (km)*

		Approximate Number 
of Interference Cases 
(if available)

		Path type between interfering and affected service areas
(e.g. land, sea, mixed etc)



		A1. Co-channel

		n

		///

		///

		///



		A2. Adjacent channel

		n

		///

		///

		///



		A3. Cross-border

		n

		///

		///

		///



		B. Broadcasting to mobile

		Interference

		Approximate distance between the interfering transmitter and the affected receiver(s) (km)*

		Approximate Number 
of Interference Cases 
(if available)

		Path type between interfering and affected service areas
(e.g. land, sea, mixed etc)



		B1. Co-channel

		Y

		8 km

		n.a

		land



		B2. Adjacent channel

		N

		n.a

		n.a

		land



		B3. Cross-border

		Y

		8 km

		n.a

		land



		*single value in case of single interference or range in case of multiple affected receivers







TABLE 2 (related to Questions 2b and 4b)

Characteristics of the concerned Mobile network

		Parameter

		Example Value

		Actual Value



		Base Station transmitter (downlink)



		Centre Frequency 

		763 MHz

		No network implemented yet



		Channel Bandwidth 

		10 MHz

		10 MHz



		Antenna height (above ground level)

		30 m

		No network implemented yet



		e.i.r.p. (single or range)

		55 dBm

		No network implemented yet



		Base Station receiver (uplink)



		Centre Frequency 

		708 MHz

		Portable device



		Antenna height(above ground level)

		30 m

		2m







TABLE 3 (related to Questions 2c and 4c)

Characteristics of the concerned Broadcasting network

		Parameter

		Example Value

		Actual Value



		Broadcast Transmitter parameters



		Centre Frequency

		706 MHz

		762 MHz



		e.i.r.p.

		200 kW

		10 kW



		Antenna height (above ground level)

		300 m

		173 m



		Broadcast Receiver parameters



		Antenna height (above ground level)

		10 m

		10 m



		Antenna polarisation 

		Horizontal

		Horizontal







TABLE 4 (related to Questions 2d and 4d)

Steps taken to resolve or eliminate the interference

		Description of the steps taken to resolve or eliminate the interference



		Broadcast transmission on channel 57 was stopped by neighbouring country and channel 55 is now in service instead.




























Text for Email from Rapporteur Group Requesting Information for Update to Report ITU-R BT.2301

Subject: WRC 23 Agenda Item 1.5 - Request for information to update Report ITU-R BT.2301

To: Administrations of Member States in Region 1 plus Iran, and Sector Members in Region 1

Body of email:

Dear colleagues

CPM 23-1 established WP 6A as a contributing group to studies being conducted in TG 6/1 towards WRC-23 agenda item 1.5. In particular, it said that: 

“Working Party 6A is to conduct and complete the studies to review the spectrum use and study the spectrum needs of the broadcasting service, taking into account the use and the needs of the countries party to the GE06 Agreement, within the frequency band 470-960 MHz in Region 1 in accordance with resolves to invite ITU-R 1 of Resolution 235 (WRC-15) and report the results of these studies to TG 6/1 by 15 May 2021 at the latest;”

In 2014, ITU-R Study Group 6 published Report BT.2301 entitled “National field reports on the introduction of IMT in the bands with co-primary allocation to the broadcasting and the mobile services”. It contains a series of case studies submitted by administrations and sector members on co-existence issues encountered between the broadcasting and mobile services where these services are introduced in the same or adjacent bands.

The Report is motivated by the increasing pressure on the UHF spectrum and is intended to offer examples to guide administrations on how other administrations have solved interference issues which have occurred, either within their country or between neighbouring countries. An important aim of Report BT.2301 is to show what Administrations can do, either nationally or together with their neighbouring Administrations, to resolve interference issues between the services.

Taking into account the lack of information regarding field/bench test results and practical experience from sharing the UHF band in Region 1 between digital terrestrial television broadcasting in the frequency band 470-694 / 790 / 862 MHz and terrestrial mobile broadband in the frequency band 694-862 MHz, Working Party 6A invites Administrations and Sector members of Region 1 to provide relevant information.

At its October 2020 meeting, therefore, WP 6A revised the Terms of Reference of the Working Party 6A Rapporteur Group on WRC-23 Agenda Item 1.5 to include that the Rapporteur group should:

“Send […] a request for information soliciting updates to Report ITU-R BT.2301 to administrations of Member States in Region 1 plus Iran and Sector Members, asking that replies be sent to the Rapporteur Group by 1 February 2021, and on the basis of responses received to propose revisions to Report ITU-R BT.2301 to the March 2021 meeting of WP 6A.”

In the years since 2014, more case studies on adjacent channel interference inside individual countries have been added. Working Party 6A is now revising the document again with a particular focus on co-channel cross-border interference, as several such cases have been cited by Working Party 6A’s participants but have not yet been documented with detailed information.

While sharing studies have not yet started on the band 470-694 MHz, if your Administration has gained experience from sharing the UHF band after previous WRC outcomes or as a result of temporary spectrum assignment (e.g. towards Covid-19-related requirements), which may provide valuable insights to other administrations facing similar co-existence issues in the UHF DTT band, we would like to collect such information for inclusion in a future revision of the Report BT.2301. 

For your guidance, two templates to provide information are given in the Annex below, or you are of course welcome to submit information in a format of your own choosing. The Rapporteur Group acknowledges that there may be commercial or political sensitivities surrounding provision of such data to the ITU. If you are not able to share details, we would still appreciate an indication that cases have been encountered and resolved privately, with as much or reasonable amount of detail as you may deem appropriate to provide. We would ask that information be submitted to the Rapporteur Group dealing with this issue by 1 February 2021 at the latest, so that the text can be compiled for a submission to the next WP 6A meeting in March 2021.

If you have any questions, please contact the Chairman of the Rapporteur Group, David Hemingway (david.hemingway@bbc.co.uk), who will be happy to help you. It would also be appreciated if you could acknowledge receipt of this email. Submissions to this work should be sent to the Chairman of the Rapporteur Group (david.hemingway@bbc.co.uk), clearly marked “WP6A Revision of BT.2301”.







ANNEXES

Annex 1: Possible format for submission of information

		Question Number

		Question

		Response
(See Note 1 below 
this Table)

		Comments



		1

		Have you experienced interference cases between the Mobile Service in the 790-862 MHz frequency band and the Broadcasting Service (either inside your country or across borders with neighbouring countries)?

		No interference cases of concern have been experienced(1)

(1) The 790-862 MHz frequency band was cleared well in advance of its’ award in 2012.

		If No, please move to Question 3



		2

		If Yes, please specify:

		N/A

		



		2a

		How the interference manifests itself (mobile to broadcasting, broadcasting to mobile, co-channel, adjacent channel etc)?

		N/A

		Describe the interference case(s) with as much detailed technical information as possible
Examples of  information on adjacent-channel interference cases, which may be helpful, can be found in Annex 2, Tables A2.1, A2.2, A.2.3 and A2.4 of Report BT.2301  
Examples of  information on co-channel interference cases, which may be helpful, can be found in Annex 4 of Report BT.2301. 



		2b

		Characteristics  of the concerned mobile network 

		N/A

		



		2c

		Characteristics of the concerned broadcasting network 

		N/A

		



		2d

		What steps did you take to overcome it (at a national level or through bilateral discussion, as appropriate)?

		N/A

		Indicate how (whether with technical or regulatory measures), the interference cases have been solved or eliminated. Please, if possible, provide any field or laboratory measurements carried out in this purpose.



		3

		Have you experienced interference cases between the Mobile Service in the 694-790 MHz frequency band and the Broadcasting Service (either inside your country or across borders with neighbouring countries)?

		Yes

.



		If No, please move to Question 5



		4

		If Yes, please specify:

		Anomalous and sporadic Tropospheric scatter interference was experienced in 2020. The source of interference was from a UK based Broadcast station transmitting across the Irish sea into a Mobile Network based in Ireland. Apart from this isolated occurrence, no further interference events of concern have been experienced.

		



		4a

		How did the interference manifest itself (mobile to broadcasting, broadcasting to mobile, co-channel, adjacent channel etc)?

		Broadcast to Mobile

		Describe the interference case(s) with as much detailed technical information as possible
Examples of  information on adjacent-channel interference cases, which may be helpful, can be found in Annex 2, Tables A2.1, A2.2, A.2.3 and A2.4 of Report BT.2301.
Examples of  information on co-channel interference cases, which may be helpful, can be found in Annex 4 of Report BT.2301.



		4b

		 Characteristics of the concerned mobile network 

		LTE Network

		



		4c

		Characteristics of the concerned broadcasting network 

		DTTB

		



		4d

		[bookmark: _Hlk55427888]What steps did you take to overcome it (at a national level or through bilateral discussion, as appropriate)?

		The implementation of planned switch-off of Broadcasting services within this band in the UK have resolved this interference issue. No further steps have therefore been required on this matter.

		Indicate how (whether with technical or regulatory measures) the interference cases have been solved or eliminated. If possible, provide any field or Laboratory measurements carried out in this purpose.



		5

		Name of administration/sector member

		Ireland

		Indicate the name of the Member State or Sector Member on whose behalf you are replying



		6

		Please give your contact details in case of follow-up enquiries

		Kenneth Concannon

Kenneth.concannon@comreg.ie

+353 1 8049735



		If possible, give name, email address and phone number







Note 1: The tables in Annex 2 attached are only suggestions to ease the processing of the answers – if you hold the information in different formats, please use these at your convenience. If you use these tables, please complete each for either a single case of interference (for example, co-channel interference from a DTT transmitter into a Mobile Base Station uplink) or for a group of cases of interference (for example, adjacent-channel interference from a Mobile Base Station into several DTT receiving installations in its vicinity). 






Annex 2: Possible format for submission of detailed technical information 

TABLE 1 (related to Questions 2a and 4a)

Interference event description

		A. Mobile to broadcasting

		Interference

		Approximate distance between the interfering transmitter and the affected receiver(s) (km)*



		A1. Co-channel

		-

		-



		A2. Adjacent channel

		-

		-



		A3. Cross-border

		-

		-



		B. Broadcasting to mobile

		Interference

		Approximate distance between the interfering transmitter and the affected receiver(s) (km)*



		B1. Co-channel

		-

		-



		B2. Adjacent channel

		-

		-



		B3. Cross-border

		-

		-



		*single value in case of single interference or range in case of multiple affected receivers







TABLE 2 (related to Questions 2b and 4b)

Characteristics of the concerned Mobile network

		Base Station transmitter (downlink)



		Parameter

		Example Value

		Actual Value



		Location

		City-Name in Country-Name

		-



		Centre Frequency 

		763 MHz

		-



		Channel BW 

		10 MHz

		-



		Antenna height 

		30 m

		-



		e.i.r.p. (single or range)

		55 dBm

		-



		Base Station receiver (uplink)



		Location

		City-Name in Country Name

		-



		Centre Frequency 

		708 MHz

		-



		Antenna height

		30 m

		-







TABLE 3 (related to Questions 2c and 4c)

Characteristics of the concerned Broadcasting network

		Parameter

		Example Value

		Actual Value



		Broadcast Transmitter parameters



		Location

		City-Name in Country-Name

		-



		Centre Frequency

		706 MHz

		-



		e.i.r.p.

		200 kW

		-



		Antenna Height 

		300 m

		-



		Broadcast Receiver parameters



		Location

		City-Name in Country-Name

		-



		Antenna height 

		10 m

		-



		Antenna polarisation 

		Horizontal

		-







TABLE 4 (related to Questions 2d and 4d)

Steps taken to overcome the interference and address potential interference issues

		Description of the steps taken to overcome interference or mitigate potential interference



		1. In April 2020, temporary Electronic Communications Services (ECS) licences were issued to three MNO’s within Ireland, where additional spectrum was temporarily assigned to cater for the additional network capacity demands arising as a consequence of the COVID-19 pandemic. The 700 MHz band was temporarily released under this licensing framework, and sporadic tropospheric scatter interference was subsequently experienced by one of the corresponding temporary ECS licence holders within this band. Recalling the Irish Administrations’ response to Question 4d (above), the switch-off of Broadcasting Services in the 700 MHz band in the UK was considered a sufficient measure in resolving this exceptional interference issue. 

Of further note with regard to the above referenced temporary ECS licences, due consideration has also been given to the possibility that detection of interference might not be straightforward in light of the COVID-19 situation. On this basis, a sharing agreement has therefore also  been implemented between MNO’s and Irelands’ National Broadcaster,  where MNOs using the 700 MHz band have agreed to notify the Irish National Broadcaster in advance of the activation of any ECS services in the 700MHz band, in addition to providing technical details and specific location of each Base Station. This would serve to help proactively address interference concerns in the unlikely event that interference should arise between Broadcasting and ECS services. Please refer to ComReg document 20/27 (Annex 4) for further details.

Further information on the temporary release of the 700 MHz band is available at https://www.comreg.ie/industry/radio-spectrum/spectrum-awards/covid-19-temporary-spectrum-management-measures/.

2. In addition to the above mentioned temporary ECS licences, the Irish Administration also notes that it is currently in the advanced stages of preparing for its’ proposed Multi-band Spectrum Award (MBSA) for the 700 MHz Duplex frequency range (amongst other bands).

With regard to preparation within Ireland for the release of the 700 MHz band under the MBSA award for Mobile/Wireless Broadband Services (expected to begin in Q1/Q2 2021), a number of pre-emptive interference mitigation measures between Broadcasting and Mobile Network Services have been taken. In this regard, the Irish Administration draws particular attention to the following:

· Since 2016, Ireland’s national Broadcaster has worked towards migrating its national digital terrestrial television (DTT) services from the 700MHz band to allow for the use of the this band by mobile and wireless broadband services. This work is now complete and DTT services have fully ceased operation in the 700MHz band since 4 March 2020. 



· The Irish Administration and its’ closest neighbouring Administrations (namely the UK and France) have successfully engaged in coordination of the 700 MHz band in order to minimise any potential interference between Administrations.



· In order to further mitigate the potential for interference between existing Broadcast Services below 694 MHz and terrestrial systems capable of providing ECS above 694 MHz within Ireland, The Irish Administration has also planned for minimal use of Channel 49 (694-702 MHz), as this may afford  additional protection between these Services.


















Request for information to update Report ITU-R BT.2301

The following response relates to the experience of interference between mobile services and broadcasting services in the UK.

Note that the UK attempts to use vacant spectrum when possible with protection for the primary user for example by adequate path loss through geographic location/terrain shielding/frequency offset. Examples are digital TV services in some of the spectrum in mobile FDD gap and PMSE and white space devices as additional services interleaved in either main TV allocations or FDD gaps.

1. Have you experienced interference cases between the Mobile Service in the 790-862 MHz frequency band and the Broadcasting Service (either inside your country or across borders with neighbouring countries)?

Yes

2. If yes, please specify as far as possible. Please refer to section 2d for additional information.

In 2017 Ofcom considered the interference risk posed by new mobile services operating in the 700 MHz band into TV broadcasting services operating below 694 MHz, drawing on analysis of evidence from the rollout of 800 MHz mobile networks. The key conclusions from this analysis regarding interference into TV services from mobile services in 800 MHz were:

· it is not possible to predict which households will be affected by interference in advance;

· predictions can only indicate households potentially at risk

· amplifiers are a key factor in many interference cases but not in all; and

· interference is more likely in areas with high LTE signal strengths and low DTT signal strengths.

Ofcom projected that by the end of rollout of 800 MHz mobile networks in the UK there will have been up to 36,000 cases of interference.

For reference, the relevant documents containing our analysis of 800 MHz coexistence can be found at the links below:

Coexistence of new services in the 700 MHz band with digital terrestrial television: Consultation, May 2017

700 MHz coexistence: Study of mobile uplink interference effects upon DTT reception, May 2017

Coexistence of new services in the 700 MHz band with digital terrestrial television: Update, December 2017

2a. How does the interference manifest itself (mobile to broadcasting, broadcasting to mobile, co-channel, adjacent channel etc)?

Ofcom is only aware of reports of interference from mobile to broadcasting.

		A. Mobile to broadcasting

		Interference

		Approximate distance between the interfering transmitter and the affected receiver(s) (km)*

		Approximate Number 

of Interference Cases 

(if available)

		Path type between interfering and affected service areas

(e.g. land, sea, mixed etc)



		Adjacent channel

		Yes

		The 

distance was generally up to 2km.

		Up to 36,000

		Land





2b. Characteristics of the concerned mobile network

		Parameter

		Value



		Base station transmitter (downlink)



		Centre frequency

		Please refer to licences and interface requirement (links are given below).



		Channel bandwidth

		



		e.i.r.p.

		



		Antenna height (above ground level)

		Most mobile masts are c. 25m in height



		Base station receiver (uplink)



		Centre frequency

		Please refer to licences and interface requirement (links are given below).



		Antenna height (above ground level)

		Most mobile masts are c. 25m in height







The mobile operator licences that contain the technical characteristics of the concerned mobile networks in the UK can be found at the following links:

EE Limited (796 – 801 MHz / 837 – 842 MHz)

Hutchinson 3G UK Limited (791 – 796 MHz / 832 – 837 MHz)

Telefonica UK Limited (811 – 821 MHz / 852 – 862 MHz)

Vodafone Limited (801 – 811 MHz – 842 – 852 MHz) 

Further information on the mobile networks in question can be found in the relevant interface requirement: IR 2090 – UK interface requirement 2090: Terrestrial systems capable of providing electronic communications services in the 800 MHz band

2c Characteristics of the concerned broadcasting network

		Parameter

		Value



		Broadcast transmitter parameters



		Centre frequency

		Please refer to the Table of Digital Terrestrial Broadcasting Stations for technical information on the UK broadcast network (link below)



		e.i.r.p.

		



		Antenna height (above ground level)

		



		Broadcast receiver parameters



		Antenna height (above ground level)

		Please refer to the Table of Digital Terrestrial Broadcasting Stations for technical information on the UK broadcast network (link below)



		Antenna polarisation

		Horizontally polarised for the UK TV main stations/receivers

Vertically polarised for the UK TV relay stations/receivers







Information setting out the characteristics of the concerned broadcasting network is available at the following link. Please note that power refers to e.r.p. not e.i.r.p.:

Table of Digital Terrestrial Broadcasting Stations for Multiplex Licences, Version 19

2d. What steps did you take to overcome it (at a national level or through bilateral discussion, as appropriate)?

When Ofcom awarded the licences for the 800 MHz spectrum, the licence conditions required the mobile network operators to work together to set up a single body to provide support to consumers affected by interference from new 4G services to DTT reception. This resulted in the creation of a new company, Digital Mobile Spectrum Limited (DMSL), which operates with the brand name at800. DMSL communicates proactively with potentially affected households and provides advice and practical support as required in line with a consumer support policy agreed with the UK Government and Ofcom.

The TV transmitter network frequency changes for the introduction of mobile at 800 MHz were undertaken on a co-operative bilateral coordinated basis with all neighbouring countries changing over to a synchronised schedule on a regional area by regional area basis to avoid interference.

3. Have you experienced interference cases between the Mobile Service in the 694-790 MHz frequency band and the Broadcasting Service (either inside your country or across borders with neighbouring countries)?

The mobile service has not yet launched in the 694 - 790 MHz band in the UK. 

4. If Yes, please specify as far as possible:

n/a

4a. How did the interference manifest itself (mobile to broadcasting, broadcasting to mobile, co-channel, adjacent channel etc)?

n/a

4b. Characteristics of the concerned mobile network

n/a

4c. Characteristics of the concerned broadcasting network

n/a

4d. What steps did you take to overcome it (at a national level or through bilateral discussion, as appropriate)?

n/a

5.  Name of administration/sector member

Ofcom

6. Please give your contact details in case of follow-up enquiries

Graham Plumb

Director of Spectrum Broadcasting

Spectrum Group

Ofcom

graham.plumb@ofcom.org.uk 
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Russian Federation[footnoteRef:1] [1:  Agreed within RCC] 


Additional information on the current and planned use of the spectrum 
for terrestrial broadcasting in the UHF frequency range in Region 1 and electromagnetic compatibility issues in accordance with the current state of implementation of terrestrial television broadcasting in RCC countries



Introduction

Studies under WRC-23 agenda item 1.5 include reviewing spectrum use and radio frequency sharing of the of the terrestrial television broadcasting and other services in the frequency band 470-960 MHz in Region 1. The Chairman of the Rapporteur Group ITU-R WP6A AI 1.5 distributed the Questionnaire to collect information on interference between DTV and mobile networks for Report ITU-R BT.2301 «National field reports on the introduction of IMT in the bands with co-primary allocation to the broadcasting and the mobile services». RCC countries completed the similar content Questionnaire in 2020 – "Additional information on the current and planned use of the television broadcasting spectrum in the UHF frequency range in Region 1 and electromagnetic compatibility issues of the terrestrial television broadcasting and MS".

The document contains answers to the Questionnaire "Additional information on the current and planned use of the television broadcasting spectrum in the UHF frequency range in Region 1 and electromagnetic compatibility issues of the terrestrial television broadcasting and MS" given by RCC countries: the Republic of Azerbaijan, the Republic of Armenia, the Republic of Belarus, the Republic of Kazakhstan, the Kyrgyz Republic, the Russian Federation, and the Republic of Uzbekistan, agreed by the Commission on the regulation of the use of radiofrequency spectrum and satellite orbits, Regional Commonwealth in the field of Communications (RCC) on 21-25 August 2020. Administrations’ answers are given in the Annex.

Proposal

To include the information on the use of spectrum and electromagnetic compatibility issues of the terrestrial television broadcasting and MS in the frequency band 470-960 MHz in RCC countries into the living Report ITU-R BT.2301.











Annex

[bookmark: _Hlk62824175]Answers to Questionnaire "Additional information on the current and planned use of the spectrum for terrestrial television broadcasting spectrum in the UHF frequency range in Region 1 and electromagnetic compatibility issues in accordance with the current state of implementation of terrestrial television broadcasting in RCC countries"



		Question number

		Field

		Data type

		AZE

		ARM

		BLR

		KAZ

		KGZ

		RUS

		UZB

		Comments



		1

		What decisions have been made on the use of the 694-790 MHz frequency band in your country?[footnoteRef:2]  [2:  Including current and future uses of the spectrum.] 


		Text, BS/MS

		BS

		BS,

MS,

ARNS

		BS,

ARNS

		BS,

ARNS,

FS,

MS



		BS,

MS

		1. According to the Russian Federation Governmental Decree dated 18 September 2019 No 1203-47 "On the approval of the Table of Frequency Allocations to Radio Services of the Russian Federation, and invalidation of some decrees of the Government of the Russian Federation" (hereinafter "the Table of Frequency Allocations to Radio Services of the Russian Federation"):

- the frequency band 694 - 726 MHz is allocated to the broadcasting service on a primary basis;

- the frequency band 726 - 790 MHz is allocated to the aeronautical radio navigation service on a primary basis;

- separate parts of the 765.4 - 775 MHz band of Earth-to-space radio link are used by the space operation service for control purposes. 

2. According to the Decision of State Commission for Radio Frequencies (SCRF) dated 06 June 2005 No 05-06-02-001 the 470-862 MHz frequency band is allocated to DVB digital TV broadcasting.

3. According to the SCRF Decision dated 16 March 2012 No 12-14-07 the use of frequency bands 174 - 230 MHz and 470 - 790 MHz is considered possible by DVB-T2 digital TV broadcasting radio systems.

4. According to the SCRF Decision dated 19 August 2009 No 09-04-01 the frequency band 470 - 790 MHz is allocated to application of analogue TV broadcasting radio transmitters in view of compliance with the international obligations accepted by the Russian Federation at Regional Radiocommunication Conference in 2006 until 19 August 2021. 

		MS

		Existing allocations



		2.

		What decisions have been made in your country for the future use of the 694-790 MHz frequency band? 

		Text, BS/MS

		Planned for IMT 

		MS,

ARNS

		MS

(5G), from 1.01.2022



		None

		MS

		1. According to the Russian Federation Presidential Decree dated 11 August 2014 No 561 "On the guarantees of penetrating TV and radio channels in the territory of the Russian Federation" it is not allowed to reallocate frequency bands allocated to over-the-air terrestrial broadcasting and over-the-air terrestrial TV broadcasting for other purposes, without prior consent of broadcasters carrying out the over-the-air terrestrial broadcasting obtained under the procedure established by the Russian Federation Government. 

2. According to the Plan for the Future Use of the Spectrum by Radio Systems approved by the Russian Federation Governmental Decree dated 15 April 2017 No 451-16 (hereinafter "The Plan for the Future Use of Radio Systems") the following is provided:

- further use of the 694-790 MHz frequency band by DVB digital TV broadcasting stations;

- use of the 694-791 MHz band by base and subscribers' stations of IMT-2020 networks, provided due limitations are applied to protect BS systems and current ARNS systems;

- further use of SOS systems in the frequency band 765.4-775 MHz (Earth-to-space) is provided till 31 December 2024 (transfer to 2025-2110 MHz frequency band).

3. According to the Table of Frequency Allocations to Radio Services of the Russian Federation: 

- the frequency band 726 - 790 MHz is used by current aeronautical radio navigation systems till 31 December 2026. Development of new aeronautical radio navigation systems in this frequency band is not allowed. The transfer to 960 - 1215 MHz frequency band is planned;

- the 740 MHz frequency (onboard response) is allowed to be used by current ATC secondary radio location systems till 31 December 2026. Commissioning of similar new systems in that frequency band is not allowed. The transfer to 960 - 1215 MHz is planned.

4. According to the SCRF Decision dated 17 March 2020 No 20-54-02 the 694-790 MHz frequency range is found perspective for building 5G/IMT-2020 communication networks. 

5. According to the SCRF Decision dated 08 September 2011 No 11-12-02 the frequency band 694-876 MHz is found perspective for future extension of LTE multiband communication networks and its future modifications. 

		Continue the use of MS

		Future allocation, bringing-into-use periods (if any) 



		3.

		Are there and how many mobile networks operate in the 790-862 MHz frequency band?

		Yes/No, number

		No

		Yes,

three operators

		Yes,

one operator, 384 LTE/LTE Advanced BSs 

		Yes

		Yes,

three operators 2614 BSs

		Yes,

four operators, 
about 50000 BSs

		Yes,

three operators, 1068 BSs

		If any, the number of operators and base stations



		4.

		What are the regulatory conditions for the use of the 790-862 MHz frequency band of mobile service (if any)?



		If any, describe

		-

		None

		Take measures to eliminate interference to ARNS and terrestrial TV receiving equipment, up to termination of operation 

		Some territorial restrictions in the use of MS systems

		Power limitation in towns of the regional centre up to 25 W. 

Provided on a secondary basis

		1. According to the Table of Frequency Allocations to Radio Services of the Russian Federation:

- the frequency bands 791 - 821 MHz and 832 - 862 MHz may be used to build future broadband wireless networks (including IMT), provided organizational and technical measures are taken to exclude interference to current aeronautical radio navigation systems and radio systems intended for the needs of state authorities and security of the State.

2. According to the SCRF Decision dated 08 September 09 2011 No 11-12-02 the frequency bands 791-821 MHz and 832-862 MHz are allocated to the use by LTE systems and its modifications. General conditions: 

- compliance of system performance characteristics with the specified values;

- obtaining authorizations to use the frequencies or radio frequency channels; 

- recording under the procedure established in the Russian Federation;

3. According to the SCRF Decision dated 28 December 2017 No 17-44-06 the frequency bands 791-820 MHz and 832-862 MHz are allowed for use by LTE systems and its (LTE) future modifications in NВ-IoT mode within the Russian Federation. 

The frequency bands under para 1 of the above SCRF Decision should be used within the earlier allocated frequency bands and authorizations obtained to use the frequency bands or radio frequency channels for LTE systems and its future modifications, without issuing separate SCRF decisions and obtaining no authorizations for the use of frequency bands or radio frequency channels, while considering restrictions stipulated in these authorizations and with the following conditions met:  

- compliance of technical characteristics applied by radio systems in NB-IoT mode with the basic technical characteristics, specified in the Annex to this SCRF decision;

- application of radio systems in NВ-IoT mode without causing harmful interference and without claiming protection from radio systems operating on the basis of existing authorizations for the use of radio frequencies or radio-frequency channels;

- registration of radio systems in the NВ-IoT mode according to the procedure established in the Russian Federation.

In the case of absence of valid authorizations for the use of radio frequencies or radio-frequency channels for LТЕ radio systems and its future modifications, the use of frequency bands under para 1 of the above SCRF Decision shall be carried out if the following conditions are met:

- compliance of technical characteristics applied by radio systems in NB-IoT mode with the basic technical characteristics, specified in the Annex to this SCRF Decision;

- obtaining, in accordance with the established procedure, authorization for the use of radio frequencies on the basis of expert opinion concerning the possibility to use the notified radio systems in the NВ-IoT mode and their electromagnetic compatibility with incumbent and planned radio systems of various purpose;

- radio systems applied in the NВ-IoT mode cannot claim protection and shall not cause harmful interference to radio systems serving the public authorities, national defense, state security and law enforcement, operating, inter alia, in adjacent radio frequency bands;

- registration of radio systems in the NВ-IoT mode according to the procedure established in the Russian Federation.

4. According to EMC analysis of the authorized users in the frequency bands 791 - 821 MHz and 832 - 862 MHz in LTE networks and its future modifications a condition may be identified that the use of the radio frequencies is possible only under condition of exclusion of interference from TV-broadcasting radio systems.

		No restrictions

		If any, describe the restrictions applied in the frequency assignment process and/or during operation for mobile service stations in the frequency band 790-862 MHz.





		5.

		Evaluate the current activity in the frequency band 790-862 MHz in incumbent mobile service (MS) networks (if any)?

		%

		-

		No

		Approximately 30%

		Approximately 50%

		Throughout the territory of the Kyrgyz Republic

		There is no information

		Average

		Evaluate the activity in this sub-band based on the available data, for example: 

- percentage of Administrations supporting broadband access operation in this frequency band



		6.

		Have there been reported any cases of interference from MS networks in the 790 - 862 MHz range to BS receivers operating in the 470-790 MHz frequency band?

		If yes, what

		-

		No

		No

		No

		Repeated cases of interference to 24, 42, 47 and 48 digital TV channels

		Interference effects have been reported (blocking interference) from LTE-800 MS radio systems to DVB-Т2 subscriber UEs at 56 TV channel (754 MHz), 58 TV channel (770 MHz), 59 TV channel (778 MHz) and 60 TV channel (786 MHz)

		No

		If yes, describe the interference and technical parameters of MS networks and broadcasting service (BS) stations.





		7.

		Have there been reported any cases of interference from BS networks to MS base or subscriber stations operating in the 790 862 MHz frequency band?







		If yes, what

		-

		No

		No

		No

		No

		No

		Yes, from neighboring state’s DTV to 65 TV channel (interference to MS base station (815-830/860-875 MHz).

Loss of data transmission rate and degradation of reception quality

		If yes, describe the interference and technical parameters of MS networks and broadcasting service (BS) stations.





		8.

		Have any measures been taken to eliminate interference between BS and MS radio systems in the frequency band 790-862 MHz?

 

		If yes, what

		-

		No

		No

		No

		Installation of bandpass filters against 4G LTE signal is recommended. 

		No

		Neighboring State reduced the level of the TV signal from 87 dBµV/m to 35 dBµV/m. At the same time the negative impact continues.

		If yes, describe the interference, the content and result of measures taken.





		9.

		Have any laboratory (bench) tests been carried out to determine the compatibility conditions between TV broadcasting radio systems and MS radio systems in the frequency band 790-862 MHz?



		If yes, what

		

		No

		Materials are included into Working Document to the RCC Draft Report

"Development of common principles for protection of BS stations from MS interference in main and adjacent frequency bands taking into account WRC-15 decisions"

		No

		No

		There is no information

		No

		If yes, please describe the laboratory (bench test) design and test results.



		10.

		Have any field tests been carried out to determine the compatibility conditions between TV broadcasting radio systems and MS radio systems in the frequency band 790-862 MHz using test networks?



		If yes, what

		No

		No

		Materials are included into Working Document to the RCC Draft Report

"Development of common principles for protection of BS stations from MS interference in main and adjacent frequency bands taking into account WRC-15 decisions"

		No

		

		There is no information

		No

		If yes, describe the technical parameters of the BS and experimental MS networks, test results





		11.

		Are there any mobile networks operating in the 694-790 MHz frequency band?

		Yes/no, numbers

		No

		No

		Нет

		No

		No

		No

		Yes, 

Two operators, 15 BSs

		If yes, the number of operators and base stations



		12.

		What are the regulatory conditions for the use of the 694-790 MHz frequency band of MS radio systems (if any)?



		If yes, what

		-

		No

		They have not been established yet. Conditions and restrictions will be the same as stated in para 4

		No

		The frequency band 694-790 MHz is not used for MS

		According to the Table of Frequency Allocations to Radio Services of the Russian Federation, the frequency band 694-790 MHz is not allocated to the mobile service in the Russian Federation.

According to the Plan for the Future Use of Radio Systems, if radio systems use MS networks in the frequency bands 694-791 MHz, restrictions should to protect BS radio systems as well as incumbent radio systems in aeronautical radionavigation service (ARNS).

		There are no restrictions

		Describe the restrictions applied during the frequency allocation process and issuing authorizations for MS radio systems deployment in the frequency band 694-790 MHz, if any.



		13.

		Evaluate the current activity in the frequency band 694-790 MHz in incumbent mobile service (MS) networks (if any)? 

		%

		-

		No

		0

		-

		The band is not active for MS

		The frequency band 694-790 MHz in the incumbent MS networks is currently not used.

		Low

		Evaluate the activity in this sub-band based on the available data, for example: 

- percentage of Administrations supporting broadband access operation in this frequency band



		14.

		Have there been reported any cases of interference from MS networks in the 694 790 MHz range to BS receivers operating in the 470-694 MHz frequency band?

		If yes, what

		-

		No

		No

		-

		-

		No

		No

		If yes, describe the nature of interference, parameters of the MS networks and BS stations.



		15.

		Have there been reported any cases of interference from MS networks in the 694-790 MHz range to BS receivers operating in the 694-790 MHz frequency band?

		If yes, what

		-

		No

		No

		-

		-

		No

		No

		If yes, describe the nature of interference, parameters of the MS networks and BS stations.



		16.

		Have there been reported any cases of interference from BS networks to MS base or subscriber stations operating in the 694-790 MHz frequency band?

		If yes, what

		-

		No

		No

		-

		-

		No

		Нет

		If yes, describe the nature of interference, parameters of the MS networks and BS stations.



		17.

		Have any measures been taken to eliminate interference between BS and MS radio systems in the frequency band 694-790 MHz?

		If yes, what

		-

		No

		No

		-

		The power of transmitters has been reduced, the bandpass filters installed, receiving user equipment for digital terrestrial television broadcasting changed

		Yes.

The following measures were undertaken to eliminate interference:

- alignment of BS antenna systems to the source of the signal;

- changing spatial orientation for MS transmitting antennas;

- eliminating the use of signal amplifiers in the BS radio systems radio path;

 - installation of special high-frequency filters (HFF) into BS radio systems receiving path to exclude the reception of MS radio systems’ signals.

		Neighboring state reduced the level of the TV signal from 87 dBµV/m to 35 dBµV/m. At the same time the negative impact continues. 

		If yes, describe the nature of interference, content and result of measures taken.



		18.

		Have any laboratory (bench) tests been carried out to determine the compatibility conditions between BS radio systems and MS radio systems in the frequency band 694-790 MHz?

		If yes, what

		No

		No

		Materials are included into Working Document to the RCC Draft Report

"Development of common principles for protection of BS stations from MS interference in main and adjacent frequency bands taking into account WRC-15 decisions"

		Tests have not been carried out.

		No

		There is no information

		No

		If yes, please describe the laboratory (bench test) design and test results.



		19.

		Have any field tests been carried out to determine the compatibility conditions between BS radio systems and MS radio systems in the frequency band 694-790 MHz using test networks?

		If yes, what

		No

		No

		No

		The tests have not been carried out

		No

		There is no information

		No

		If yes, describe the technical parameters of the BS and experimental MS networks, test results 
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Subject: WRC 23 Agenda Item 1.5 - Request for information to update Report ITU-R BT.2301

To: Administrations of Member States in Region 1 plus Iran, and Sector Members in Region 1

Body of email:

Dear colleagues

CPM 23-1 established WP 6A as a contributing group to studies being conducted in TG 6/1 towards WRC-23 agenda item 1.5. In particular, it said that: 

“Working Party 6A is to conduct and complete the studies to review the spectrum use and study the spectrum needs of the broadcasting service, taking into account the use and the needs of the countries party to the GE06 Agreement, within the frequency band 470-960 MHz in Region 1 in accordance with resolves to invite ITU-R 1 of Resolution 235 (WRC-15) and report the results of these studies to TG 6/1 by 15 May 2021 at the latest;”

In 2014, ITU-R Study Group 6 published Report BT.2301 entitled “National field reports on the introduction of IMT in the bands with co-primary allocation to the broadcasting and the mobile services”. It contains a series of case studies submitted by administrations and sector members on co-existence issues encountered between the broadcasting and mobile services where these services are introduced in the same or adjacent bands.

The Report is motivated by the increasing pressure on the UHF spectrum and is intended to offer examples to guide administrations on how other administrations have solved interference issues which have occurred, either within their country or between neighbouring countries. An important aim of Report BT.2301 is to show what Administrations can do, either nationally or together with their neighbouring Administrations, to resolve interference issues between the services.

Taking into account the lack of information regarding field/bench test results and practical experience from sharing the UHF band in Region 1 between digital terrestrial television broadcasting in the frequency band 470-694 / 790 / 862 MHz and terrestrial mobile broadband in the frequency band 694-862 MHz, Working Party 6A invites Administrations and Sector members of Region 1 to provide relevant information.

At its October 2020 meeting, therefore, WP 6A revised the Terms of Reference of the Working Party 6A Rapporteur Group on WRC-23 Agenda Item 1.5 to include that the Rapporteur group should:

“Send […] a request for information soliciting updates to Report ITU-R BT.2301 to administrations of Member States in Region 1 plus Iran and Sector Members, asking that replies be sent to the Rapporteur Group by 1 February 2021, and on the basis of responses received to propose revisions to Report ITU-R BT.2301 to the March 2021 meeting of WP 6A.”

In the years since 2014, more case studies on adjacent channel interference inside individual countries have been added. Working Party 6A is now revising the document again with a particular focus on co-channel cross-border interference, as several such cases have been cited by Working Party 6A’s participants but have not yet been documented with detailed information.

While sharing studies have not yet started on the band 470-694 MHz, if your Administration has gained experience from sharing the UHF band after previous WRC outcomes or as a result of temporary spectrum assignment (e.g. towards Covid-19-related requirements), which may provide valuable insights to other administrations facing similar co-existence issues in the UHF DTT band, we would like to collect such information for inclusion in a future revision of the Report BT.2301. 

For your guidance, two templates to provide information are given in the Annex below, or you are of course welcome to submit information in a format of your own choosing. The Rapporteur Group acknowledges that there may be commercial or political sensitivities surrounding provision of such data to the ITU. If you are not able to share details, we would still appreciate an indication that cases have been encountered and resolved privately, with as much or reasonable amount of detail as you may deem appropriate to provide. 

We would ask that information be submitted to the Rapporteur Group dealing with this issue by 1 February 2021 at the latest, so that the text can be compiled for a submission to the next WP 6A meeting in March 2021.

If you have any questions, please contact the Chairman of the Rapporteur Group, David Hemingway (david.hemingway@bbc.co.uk), who will be happy to help you. It would also be appreciated if you could acknowledge receipt of this email. Submissions to this work should be sent to the Chairman of the Rapporteur Group (david.hemingway@bbc.co.uk), clearly marked “WP6A Revision of BT.2301”.







ANNEXES

Annex 1: Possible format for submission of information

		Question Number

		Question

		Response
(See Note 1 below 
this Table)

		Comments



		1

		Have you experienced interference cases between the Mobile Service in the 790-862 MHz frequency band and the Broadcasting Service (either inside your country or across borders with neighbouring countries)?

		Yes / no

		If No, please move to Question 3



		2

		If Yes, please specify as far as possible:

		

		



		2a

		How does the interference manifest itself (mobile to broadcasting, broadcasting to mobile, co-channel, adjacent channel etc)?

		Please fill in Table 1 in Annex 2 

		Describe the interference case(s) with as much detailed technical information as possible
Examples of information on adjacent-channel interference cases, which may be helpful, can be found in Annex 2, Tables A2.1, A2.2, A.2.3 and A2.4 of Report BT.2301
Examples of information on co-channel interference cases, which may be helpful, can be found in Annex 4 of Report BT.2301. 



		2b

		Characteristics of the concerned mobile network 

		Please fill in Table 2 in Annex 2 

		



		2c

		Characteristics of the concerned broadcasting network 

		Please fill in Table 3 in Annex 2 

		



		2d

		What steps did you take to overcome it (at a national level or through bilateral discussion, as appropriate)?

		Please fill in Table 4 in Annex 2 

		Indicate how (whether with technical or regulatory measures), the interference cases have been resolved or eliminated. Please, if possible, provide any field or laboratory measurements carried out in this purpose.



		3

		Have you experienced interference cases between the Mobile Service in the 694-790 MHz frequency band and the Broadcasting Service (either inside your country or across borders with neighbouring countries)?

		Yes 

		If No, please move to Question 5



		4

		If Yes, please specify as far as possible:

		

		



		4a

		How did the interference manifest itself (mobile to broadcasting, broadcasting to mobile, co-channel, adjacent channel etc)?

		Please fill in Table 1 in Annex 2 

		Describe the interference case(s) with as much detailed technical information as possible
Examples of information on adjacent-channel interference cases, which may be helpful, can be found in Annex 2, Tables A2.1, A2.2, A.2.3 and A2.4 of Report BT.2301.
Examples of information on co-channel interference cases, which may be helpful, can be found in Annex 4 of Report BT.2301.



		4b

		Characteristics of the concerned mobile network 

		Please fill in Table 2 in Annex 2 

		



		4c

		Characteristics of the concerned broadcasting network 

		Please fill in Table 3 in Annex 2 

		



		4d

		[bookmark: _Hlk55427888]What steps did you take to overcome it (at a national level or through bilateral discussion, as appropriate)?

		Please use Table 4 in Annex 2 

		Indicate how (whether with technical or regulatory measures) the interference cases have been resolved or eliminated. If possible, provide any field or Laboratory measurements carried out in this purpose.



		5

		Name of administration/sector member

		Cyprus Broadcasting Corporation

		Indicate the name of the Member State or Sector Member on whose behalf you are replying



		6

		Please give your contact details in case of follow-up enquiries

		george.hinis@cybc.com.cy
+357 22862377

		If possible, give name, email address and phone number







Note 1: The tables in Annex 2 attached are only suggestions to ease the processing of the answers – if you hold the information in different formats, please use these at your convenience. If you use these tables, please complete each for either a single case of interference (for example, co-channel interference from a DTT transmitter into a Mobile Base Station uplink) or for a group of cases of interference (for example, adjacent-channel interference from a Mobile Base Station into several DTT receiving installations in its vicinity). 




Annex 2: Possible format for submission of detailed technical information

TABLE 1 (related to Questions 2a and 4a)

Interference event description

		A. Mobile to broadcasting

		Interference

		Approximate distance between the interfering transmitter and the affected receiver(s) (km)*

		Approximate Number 
of Interference Cases 
(if available)

		Path type between interfering and affected service areas
(e.g. land, sea, mixed etc)



		A1. Co-channel

		N/Y

		

		

		



		A2. Adjacent channel

		N/Y

		

		

		



		A3. Cross-border

		N/Y

		

		

		



		B. Broadcasting to mobile

		Interference

		Approximate distance between the interfering transmitter and the affected receiver(s) (km)*

		Approximate Number 
of Interference Cases 
(if available)

		Path type between interfering and affected service areas
(e.g. land, sea, mixed etc)



		B1. Co-channel

		 Y

		540 km (see map below)

		At least one

		Mixed (predominantly see path)



		B2. Adjacent channel

		N 

		

		

		



		B3. Cross-border

		N 

		

		

		



		*single value in case of single interference or range in case of multiple affected receivers







[image: ]





TABLE 2 (related to Questions 2b and 4b)

Characteristics of the concerned Mobile network

		Parameter

		Example Value

		Actual Value



		Base Station transmitter (downlink)



		Centre Frequency 

		763 MHz

		



		Channel Bandwidth 

		10 MHz

		



		Antenna height (above ground level)

		30 m

		



		e.i.r.p. (single or range)

		55 dBm

		



		Base Station receiver (uplink)



		Centre Frequency 

		708 MHz

		708



		Antenna height(above ground level)

		30 m

		Not communicated







TABLE 3 (related to Questions 2c and 4c)

Characteristics of the concerned Broadcasting network

		Parameter

		Example Value

		Actual Value



		Broadcast Transmitter parameters



		Centre Frequency

		706 MHz

		706 MHz



		e.i.r.p.

		200 kW

		200 kW

(Multi transmitter SFN network)



		Antenna height (above ground level)

		300 m

		50 m

(1650 m Above sea level)



		Broadcast Receiver parameters



		Antenna height (above ground level)

		10 m

		



		Antenna polarisation 

		Horizontal

		







TABLE 4 (related to Questions 2d and 4d)

Steps taken to resolve or eliminate the interference

		Description of the steps taken to resolve or eliminate the interference



		DVB-T Transmitter frequency change by 10 February 2021.
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To: Administrations of Member States in Region 1 plus Iran, and Sector Members in Region 1

Body of email:

Dear colleagues,

CPM 23-1 established WP 6A as a contributing group to studies being conducted in TG 6/1 towards WRC-23 agenda item 1.5. In particular, it said that: 

“Working Party 6A is to conduct and complete the studies to review the spectrum use and study the spectrum needs of the broadcasting service, taking into account the use and the needs of the countries party to the GE06 Agreement, within the frequency band 470-960 MHz in Region 1 in accordance with resolves to invite ITU‑R 1 of Resolution 235 (WRC-15) and report the results of these studies to TG 6/1 by 15 May 2021 at the latest;”

In 2014, ITU-R Study Group 6 published Report ITU-R BT.2301 entitled “National field reports on the introduction of IMT in the bands with co-primary allocation to the broadcasting and the mobile services”. It contains a series of case studies submitted by administrations and sector members on co-existence issues encountered between the broadcasting and mobile services where these services are introduced in the same or adjacent bands.

The Report is motivated by the increasing pressure on the UHF spectrum and is intended to offer examples to guide administrations on how other administrations have solved interference issues which have occurred, either within their country or between neighbouring countries. An important aim of Report BT.2301 is to show what Administrations can do, either nationally or together with their neighbouring Administrations, to resolve interference issues between the services.

Taking into account the lack of information regarding field/bench test results and practical experience from sharing the UHF band in Region 1 between digital terrestrial television broadcasting in the frequency band 470-694 / 790 / 862 MHz and terrestrial mobile broadband in the frequency band 694-862 MHz, Working Party 6A invites Administrations and Sector members of Region 1 to provide relevant information.

At its October 2020 meeting, therefore, WP 6A revised the Terms of Reference of the Working Party 6A Rapporteur Group on WRC-23 Agenda Item 1.5 to include that the Rapporteur group should:

“Send […] a request for information soliciting updates to Report ITU-R BT.2301 to administrations of Member States in Region 1 plus Iran and Sector Members, asking that replies be sent to the Rapporteur Group by 1 February 2021, and on the basis of responses received to propose revisions to Report ITU-R BT.2301 to the March 2021 meeting of WP 6A.”

In the years since 2014, more case studies on adjacent channel interference inside individual countries have been added. Working Party 6A is now revising the document again with a particular focus on co-channel cross-border interference, as several such cases have been cited by Working Party 6A’s participants but have not yet been documented with detailed information.

While sharing studies have not yet started on the band 470-694 MHz, if your Administration has gained experience from sharing the UHF band after previous WRC outcomes or as a result of temporary spectrum assignment (e.g. towards Covid-19-related requirements), which may provide valuable insights to other administrations facing similar co-existence issues in the UHF DTT band, we would like to collect such information for inclusion in a future revision of the Report BT.2301. 

For your guidance, two templates to provide information are given in the Annex below, or you are of course welcome to submit information in a format of your own choosing. The Rapporteur Group acknowledges that there may be commercial or political sensitivities surrounding provision of such data to the ITU. If you are not able to share details, we would still appreciate an indication that cases have been encountered and resolved privately, with as much or reasonable amount of detail as you may deem appropriate to provide. 

We would ask that information be submitted to the Rapporteur Group dealing with this issue by 1 February 2021 at the latest, so that the text can be compiled for a submission to the next WP 6A meeting in March 2021.

If you have any questions, please contact the Chairman of the Rapporteur Group, David Hemingway (david.hemingway@bbc.co.uk), who will be happy to help you. It would also be appreciated if you could acknowledge receipt of this email. Submissions to this work should be sent to the Chairman of the Rapporteur Group (david.hemingway@bbc.co.uk), clearly marked “WP6A Revision of BT.2301”.
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ANNEXES

Annex 1

Possible format for submission of information

		Question Number

		Question

		Response
(See Note 1 below 
this Table)

		Comments



		1

		Have you experienced interference cases between the Mobile Service in the 790-862 MHz frequency band and the Broadcasting Service (either inside your country or across borders with neighbouring countries)?

		Interference cases between countries are being coordinated through bilateral coordination. Interferences can be associated with different atmospheric conditions for example: in case of atmospheric duct phenomena, interference can be observed within very limited time over long distance; however, in normal atmospheric conditions such interference does not exists or maybe considered within few kilometres. In addition, in case of overshooting to other country, Where impact can be within few kilometres, bilateral coordination ensure proper configuration of the sites near the border s to avoid any possible cross border  interference.	Interference can be adjacent or co-channel which is not clear what does it mean inside the country.

		If No, please move to Question 3



		2

		If Yes, please specify as far as possible:

		

		The Administration of Saudi Arabia has experienced 7 cases of interference since 2017 all of them were across border interference cases (neighbouring countries). 



		2a

		How does the interference manifest itself (mobile to broadcasting, broadcasting to mobile, co-channel, adjacent channel etc)?

		Check Table 1 in Annex 2



		Describe the interference case(s) with as much detailed technical information as possible
Examples of information on adjacent-channel interference cases, which may be helpful, can be found in Annex 2, Tables A2.1, A2.2, A.2.3 and A2.4 of Report ITU-R BT.2301
Examples of information on co-channel interference cases, which may be helpful, can be found in Annex 4 of Report BT.2301. 



		2b

		Characteristics of the concerned mobile network 

		Check Table 2 in Annex 2

		



		2c

		Characteristics of the concerned broadcasting network 

		Check Table 3 in Annex 2

		



		2d

		What steps did you take to overcome it (at a national level or through bilateral discussion, as appropriate)?

		Check Table 4 in Annex 2

		Indicate how (whether with technical or regulatory measures), the interference cases have been resolved or eliminated. Please, if possible, provide any field or laboratory measurements carried out in this purpose.



		3

		Have you experienced interference cases between the Mobile Service in the 694-790 MHz frequency band and the Broadcasting Service (either inside your country or across borders with neighbouring countries)?

		Interference cases between countries are being coordinated through bilateral coordination. Interferences can be associated with different atmospheric conditions for example: in case of atmospheric duct phenomena, interference can be observed within very limited time over long distance; however, in normal atmospheric conditions such interference does not exists or maybe considered within few kilometres. In addition, in case of overshooting to other country, Where impact can be within few kilometres, bilateral coordination ensure proper configuration of the sites near the border s to avoid any possible cross border  interference.	Interference can be adjacent or co-channel which is not clear what does it mean inside the country.

		If No, please move to Question 5



		4

		If Yes, please specify as far as possible:

		

		The Administration of Saudi Arabia has experienced 2 cases of interference since all of them were across border (neighbouring countries) 



		4a

		How did the interference manifest itself (mobile to broadcasting, broadcasting to mobile, co-channel, adjacent channel etc)?

		Check Table 1 in Annex 2

		Describe the interference case(s) with as much detailed technical information as possible
Examples of information on adjacent-channel interference cases, which may be helpful, can be found in Annex 2, Tables A2.1, A2.2, A.2.3 and A2.4 of Report BT.2301.
Examples of information on co-channel interference cases, which may be helpful, can be found in Annex 4 of Report BT.2301.



		4b

		Characteristics of the concerned mobile network 

		Check Table 2 in Annex 2

		



		4c

		Characteristics of the concerned broadcasting network 

		Check Table 3 in Annex 2

		



		4d

		[bookmark: _Hlk55427888]What steps did you take to overcome it (at a national level or through bilateral discussion, as appropriate)?

		Check Table 4 in Annex 2

		Indicate how (whether with technical or regulatory measures) the interference cases have been resolved or eliminated. If possible, provide any field or Laboratory measurements carried out in this purpose.



		5

		Name of administration/sector member

		The Administration of Saudi Arabia/Communications and Information Technology Commission )CITC(

		Indicate the name of the Member State or Sector Member on whose behalf you are replying



		6

		Please give your contact details in case of follow-up enquiries

		Text

		1- (Prime) Eng. Abdullah B. AlMutairi, E-mail (abmutairi@citc.gov.sa)

2- (Backup) Eng. Abdulaziz M. Bin Hussain, Email  (ahussain@citc.gov.sa)







Note 1: The tables in Annex 2 attached are only suggestions to ease the processing of the answers – if you hold the information in different formats, please use these at your convenience. If you use these tables, please complete each for either a single case of interference (for example, co-channel interference from a DTT transmitter into a Mobile Base Station uplink) or for a group of cases of interference (for example, adjacent-channel interference from a Mobile Base Station into several DTT receiving installations in its vicinity). 





Annex 2 

Possible format for submission of detailed technical information

Frequency band (790-862) MHz:

TABLE 1 (related to Questions 2a and 4a)

Interference event description

		A. Mobile to broadcasting

		Interference

		Approximate distance between the interfering transmitter and the affected receiver(s) (km)*

		Approximate Number 
of Interference Cases 
(if available)

		Path type between interfering and affected service areas
(e.g. land, sea, mixed etc)



		A1. Co-channel

		N/Y

		

		

		



		A2. Adjacent channel

		N/Y

		

		

		



		A3. Cross-border

		N/Y

		

		

		



		B. Broadcasting to mobile

		Interference

		Approximate distance between the interfering transmitter and the affected receiver(s) (km)*

		Approximate Number 
of Interference Cases 
(if available)

		Path type between interfering and affected service areas
(e.g. land, sea, mixed etc)



		B1. Co-channel

		N/Y

		

		

		



		B2. Adjacent channel

		N/Y

		

		

		



		B3. Cross-border

		Yes

		Interference distance varies significantly in accordance with type of interference such as co-channel or adjacent.

Interferences can also be associated with different atmospheric conditions such as: in case of atmospheric duct phenomena, interference can be observed within very limited time over distance of tens of kilometres; however, in normal atmospheric conditions such interference does not exist or maybe considered within few kilometres. 

In addition, in case of cross border interference between neighbouring countries, where impact can be within few kilometres.

Interference cases between countries are being coordinated through bilateral coordination to ensure proper configuration of the sites near the border s to avoid any possible cross border interference.

		2

		Mixed



		*single value in case of single interference or range in case of multiple affected receivers










Frequency band (694-790) MHz:

TABLE 1 (related to Questions 2a and 4a)

Interference event description

		C. Mobile to broadcasting

		Interference

		Approximate distance between the interfering transmitter and the affected receiver(s) (km)*

		Approximate Number 
of Interference Cases 
(if available)

		Path type between interfering and affected service areas
(e.g. land, sea, mixed etc)



		A1. Co-channel

		N/Y

		

		

		



		A2. Adjacent channel

		N/Y

		

		

		



		A3. Cross-border

		N/Y

		

		

		



		D. Broadcasting to mobile

		Interference

		Approximate distance between the interfering transmitter and the affected receiver(s) (km)*

		Approximate Number 
of Interference Cases 
(if available)

		Path type between interfering and affected service areas
(e.g. land, sea, mixed etc)



		B1. Co-channel

		N/Y

		

		

		



		B2. Adjacent channel

		N/Y

		

		

		



		B3. Cross-border

		Yes

		Interference distances varies significantly in accordance with type of interference such as co-channel or adjacent.

Interferences can also be associated with different atmospheric conditions such as: in case of atmospheric duct phenomena, interference can be observed within very limited time over distance of tens of kilometres; however, in normal atmospheric conditions such interference does not exist or maybe considered within few kilometres. 

In addition, in case of cross border interference between neighbouring countries, where impact can be within few kilometres.

Interference cases between countries are being coordinated through bilateral coordination to ensure proper configuration of the sites near the border s to avoid any possible cross border  interference.

		7

		Mixed



		*single value in case of single interference or range in case of multiple affected receivers









TABLE 2 (related to Questions 2b and 4b)

Characteristics of the concerned Mobile network

		Parameter

		Example Value

		Actual Value



		Base Station transmitter (downlink)



		Centre Frequency 

		

		713 MHz



		Channel Bandwidth 

		

		20 MHz



		Antenna height (above ground level)

		

		Antenna height deployment differs from area to another such as areas near border , urban areas within city, high rise building or other rural areas. 

Examples can be from 10 to 40 meters.



		e.i.r.p. (single or range)

		

		e.i.r.p value depends on the selection of antenna gain (low, mid or high gain) as well as power configuration depending on the area of deployment mentioned above.  

Examples can be from (32-55) dBm



		Base Station receiver (uplink)



		Centre Frequency 

		

		768 MHz



		Antenna height(above ground level)

		

		Antenna height deployment differs from area to another such as areas near border , urban areas within city, high rise building or other rural areas. 

Examples can be from 10 to 40 meters.





TABLE 3 (related to Questions 2c and 4c)

Characteristics of the concerned Broadcasting network

		Parameter

		Example Value

		Actual Value



		Broadcast Transmitter parameters



		Centre Frequency

		

		708.7 MHz 



		e.i.r.p.

		

		Unknown



		Antenna height (above ground level)

		

		Unknown



		Broadcast Receiver parameters



		Antenna height (above ground level)

		

		Unknown



		Antenna polarisation 

		

		Horizontal





TABLE 4 (related to Questions 2d and 4d)

Steps taken to resolve or eliminate the interference

		Description of the steps taken to resolve or eliminate the interference



		

The Administration of Saudi Arabia has procedures to resolve interference cases, as per the following: 

· Monitoring of the interference. 

· Locating the interference source. 

· Investigating the case by applying the following steps:

·  If inside the country:

- Coordinate with both parties to resolve the interference. 

·  If across the borders:

Bilateral coordination with neighboring countries. Report to ITU regarding the interference case. And ITU will coordinate to resolve the interference.
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