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Annex 24 to Joint Task Group 4-5-6-7 Chairman’s Report

PRELIMINARY DRAFT NEW RECOMMENDATION
ITU-R BT.[DVBTPROT700]

Assessment of the protection of DTTB reception considering the cumulative
interference from IMT base stations for application in the GEO6 area

Scope

This Recommendation describes the method for assessing changes of interference at any reference point on
the territory of one administration in the GEO06 Planning Area when neighbouring administration intends to
deploy IMT networks in frequency band 694-790 MHz instead of its GE06 Plan entries. It is aimed to assist
administrations in the GE06 Planning Area in cross-border coordination of IMT networks.

The ITU Radiocommunication Assembly,

considering

a) that the WRC-12 resolved to allocate the band 694-790 MHz for the mobile, except
aeronautical mobile service through Resolution 232 (WRC-12) and subject to its provisions;

b) that some administrations in the GEO6 Planning Area may continue developing and
evolving digital terrestrial television broadcasting in the frequency band 694-790 MHz while
neighbouring administrations may decide to deploy IMT networks instead of its digital entries in
GEO06 Plan in this band;

C) that digital entries in GEO6 Plan, based on No. 5.1.3 of the GE06 Agreement!, may be
used with different characteristics for transmissions in other primary terrestrial services provided
that they do not cause more interference nor claim more protection than the original plan entries;

d) that it would be appropriate if the abovementioned provision and its conditions could be
taken into account in the border coordination of IMT base stations along with their cumulative
interferences,

1 Final Acts of the Regional Radiocommunication Conference for planning of the digital terrestrial
broadcasting service in parts of Regions 1 and 3, in the frequency bands 174-230 MHz and
470-862 MHz (GEO6 Agreement).
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recommends
1 that the method provided in Annex 1 may be used by administrations involved in
coordination of IMT networks;
2 that reference and changed interferences (I and 1comp) at reference points should be

calculated as per Annex 2.
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ANNEX 1
Method for assessing changes of interference on reference points

The following steps are to assess the changes of interference levels on reference points when one
administration in GEO6 Planning area intends to deploy IMT networks in 694-790 MHz frequency
band instead of its GEO6 digital entries while another affected administration intends to continue
deploying and evolving its digital broadcasting networks in this frequency band. The method for
calculation of Ier and Icomp is presented in Annex 2.

1 Calculate the reference interference level (It ) from GEO6 entries of the
IMT country(ies);

2 Calculate the changed interference level (Icomp); this time with GEOG6 entries being
replaced by proposed IMT base stations;

3 If 1comp < I'er, then cumulative interference from IMT base stations does not exceed
the reference interference level established in the GE06 Plan.
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ANNEX 2

Method for the calculation of I+ and 1¢omp

General
The calculation of e and Icomp is carried out in four steps:

1) Determine which reference points are within (IN) and which of them are outside (OUT)
the coverage of GEO6 entries of a likely affectedZ administration;

2) Calculate/establish the reference interference level (I .¢) for each reference point;

3) Calculate the changed interference level (Icomp) for each reference point;

4) Compare ¢omp With 1er 0N each reference point and conclude whether the cumulative

interference from IMT base stations exceeds (Icomp=>1rer) the reference interference level

The following definitions have been made for describing this method:

MS Designation of the administration in GEO6 Planning area wishing to deploy IMT
networks in the frequency band 694-790 MHz instead of it GEQ6 entries

MS v Set of IMT base stations transmitters proposed by “MS” is specified as
MS = {TX'ms_uT, i=1,..., L}. The frequency range of these transmitters is Fimt min
and FimT_max

MSceosp  Set of GEO6 or bilaterally coordinated digital plan entries of “MS” on those TV
channels overlapped with Fimt min and Fimt max IS specified as

MSceosp={ TXjMS_GEoeD, j=1,...M}

BS Designation of an administration in the GEO6 Planning area wishing to maintain GE06
DTT usage in the frequency band 694-790 MHz

BSceosp  Set of GEOG6 or bilaterally coordinated digital entries of “BS” on those TV channels
overlapped with Fimt min and Fimt_max is specified as

BSceoso={ TX"as_ceoep, k=1,..., Q }

RP Set of reference points located in the territory of “BS” is specified as
RP={RP! t=1, ..., N}
CH Set of UHF TV channels overlapped with Fimt min and Fimt max 1S specified as

CH={ CH® s=1,..., P}
Categorizing the reference points as “IN” or “OUT”

This initial categorizing (IN or OUT) of reference points (RP') may be required in I and I comp
calculations in order to determine whether the DTT receiver antenna polarization and directivity
discrimination to be taken into account (i.e. considered reference point is actually served by an
identified DTT transmitter) or not (i.e. reference point belonging to an allotment without a specific
transmitter or outside the coverage of any DTT transmitter). Alternatively, concerned
administrations may bi-laterally agree whether to use the antenna directivity and polarization
discrimination at a given RP" or not. In this case, this initial categorization would not be needed.

2 Likely affected administration is the administration which intends to protect its territory from
IMT base stations at the level currently established in GE06 Plan.
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One method of such categorization of RP' is presented below.

Any reference point (RP") in any given channel (CH®) is assumed to be located within (IN) the
coverage of a GEO6 plan entry (BSceoep) Of administration “BS” if

a) the reference point is located within the boundary of an allotment, or
b) the following equation is true for that reference point:

Ew 2 Eu = Emin (1)
where

E,, Median field strength (dB(uV/m)) of TXkBS_GEOGD providing wanted service at
the given reference point;

E,, Usable field strength (dB puV/m) calculated at the given reference point taking
into account of digital plan entries in GEO6 Plan;

Epin  Minimum median field strength (dB(u\V/m)) in respect with TXkBS_GEoeD
providing wanted service at the given reference point.

Note: All above field strength values shall be calculated as per the methods described in GE06
Agreementl. The exception is the time percentage in calculation of nuisance field strength
(i.e. the part of calculation of usable field strength) which is 1.7% instead of 1%.

The result of above exercise shall categorize each reference point in the following hierarchy:
in what TV channel (CH?)

what reference point (RP")

is located within (IN) the coverage of specific MFN DTT station
(TXkBs_GEOGD), or

is located within (IN) the coverage of the best server of specific SFN network
(TX ss_ceosp), OF

located within (IN) the boundary of an allotment (TX"BS_GEOGD), or

located outside (OUT) of any GEQ6 plan entry of the administration “BS”.

Calculation of the reference interference level, |

The reference cumulative interference level, L., from MSceogp is established at each reference
point (RP") separately in each TV channel (CH®) as:

)ii
Lo = 101log (2;”;1 105> (2)

where:

I’ interference level (in dBm) from j-th co-channel GEOG6 digital entry of
administration “MS”, TX'us_ceosp

I is defined (in dBm) as:
I] :EINT_ZOIng_75'05+GRX_DD1R _DPOL_FL (3)
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where:

E;nr field strength (dB(puV/m)) of TXng_GEOGD at the reference point RP' calculated
at 10 m height for 1.7% time and 50% location;

Grx Broadcast receiver’s maximum antenna gain (dBd). Typical values are 12 dBd
for fixed reception; 0 dBd for portable and mobile reception;

Dp;r broadcast receiver antenna directivity discrimination (Dp;z = 0 dB) with
respect to j-th interfering TX’MS_GEOGD and k-th wanted TX"gs_ceoep defined
for the reference point RP" in the given TV channel (CH®). Dp;z = 0 dB if the
reference point was categorized as “OUT” or as “IN” but within the boundary
of an allotment in the given channel (CH®);

Dpo; Broadcast receiver polarization discrimination (Dpo;, = 0 dB) with respect to
j-th interfering TX’MS_GEOGD and k-th wanted TX"BS_GEOGD defined for the
reference point RP' in the given TV channel (CH®). Value of Dp,,, for “OUT”
reference points should be agreed by concerned administrations;

F; Feeder Loss of the broadcast receiving installation (dB). Typical values are
5 dB for fixed reception; 0 dB for portable and mobile reception;

f assigned frequency (MHz) of j-th interfering TXjMS_GEOGD_

Note: in calculation of Ej, the allotments or allotments with linked assignments shall be modelled
as described in GE06 Agreementl

Calculation of the changed interference level, 1comp

The changed cumulative interference level, I.,n,, from MSyur is established at each reference
point (RP") separately in each TV channel (CH®) as:

It
Icomp = 10log (Z%:l 1OE> (4)

where:

I interference level (in dBm) of i-th IMT base station of administration “MS”,
TX'MS_.MT using an overlapping channel with the considered TV channel
(CHY).

I' is defined (in dBm) as:
I' = Eyyy — 2010g f —75.05 + Gay — Dpjg — Dpoy — Fy, + PR(AF) — PR(0)  (5)

where:

E;nr field strength (dB(uV/m)) of TXjMS_.MT at the reference point RP' calculated at
10 m height for 1.7% time and 50% location;

Grx Broadcast receiver’s maximum antenna gain (dBd). Typical values are 12 dBd
for fixed reception; 0 dBd for portable and mobile reception;

Dp;r broadcast receiver antenna directivity discrimination (Dp;zr = 0 dB) with
respect to i-th interfering TX'ws vt and k-th wanted TX*gs_ceosp defined for
the reference point RP' in the given TV channel (CH®). Dp;z = 0 dB if the
reference point was categorized as “OUT” or as “IN” but within the boundary
of an allotment in the given channel (CH®);
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Dpp;, Broadcast receiver polarization discrimination (Dpo; = 0 dB) with respect to
i-th interfering TX'MS_|MT and k-th wanted TXkBS_GEoeD defined for the
reference point RP' in the given TV channel (CH®). Value of Dp,,, for “OUT”
reference points should be agreed by concerned administrations;

F, Feeder loss of the broadcast receiving installation (dB). Typical values are
5 dB for fixed reception; 0 dB for portable and mobile reception;

f  centre frequency (MHz) of i-th interfering TXiMs_|MT;

PR(Af) is the protection ratio3 (dB) for wanted TX"gs ceoso interfered with by j-th
interfering TX’MS_GEOGD with a frequency offset of Af;

PR(0) co-channel protection ratio3 (dB) with respect to wanted TXkBS_GEoeD defined
for the reference point.

Note: If the considered TV channel for protection in the BS country is overlapped partially by two
IMT downlink blocks (example DL1 and DL2 in the figure below) the calculation of /.,,, and the
comparison with .. should be made for each overlapping IMT downlink block consecutively.

v B

First calculation
BS

IMT

second calculation
BS

3 Recommendation ITU-R BT.1368 contains values of protection ratios for wanted DVB-T
interfered with by DVB-T or by IMT base stations. If protection ratio values for certain
configurations are not available, the concerned administrations my use bilaterally agreed values.
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