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	PLENARY MEETING

	CEPT

	EUROPEAN COMMON PROPOSALS FOR THE WORK OF THE CONFERENCE

	Part 15

Annex 4 to the Agreement, Section II: Check of conformity of a conversion
of an allotment into one or more assignments with the corresponding
Plan entry of the allotment
and
check of conformityof the notification of one assignment or one or more assignments which may be part of an SFN with the corresponding Plan entry of the assignment(s)


Agenda items of Resolution 1224 of the ITU Council: resolves 2.1.1

Introduction

After the establishment of the digital Plan at the RRC-06 and in order to achieve a dynamic evolution of digital terrestrial broadcasting, procedures and rules for the modification of the Plan and for the implementation of networks, are needed. Whereas for the modification of the Plan compatibility rules will be relevant, the implementation of networks will be subject to a conformity check. The conformity check seeks to ensure that the interference produced by a network implementation does not exceed the outgoing interference derived from the technical characteristics of the corresponding Plan entry. The conditions of a bilateral agreement that may be part of an administrative declaration are not taken into account in the standard conformity check.
Proposals
EUR/7A15/1

Check of conformity of a conversion of an allotment into one or more assignments with the corresponding Plan entry of the allotment:

a)
In order to identify whether the conversion of an allotment into one or more assignments is in conformity with the corresponding allotment Plan entry, mechanisms for the conformity check shall be established.

b)
The mechanism for checking conformity shall be based on a comparison  between the interfering field strength produced by the network implementation and the interfering field strength produced by the reference network. In the case that assignments are linked to the allotment the potential interference by these linked assignments shall also be taken into account in this conformity check. 

c)
The conformity check shall be undertaken at specified calculation points.

d)
As long as the interfering field strength limits of the Plan entry are not exceeded in the conformity check, the converted assignment(s) is/are considered  in conformity with the allotment Plan entry with respect to the maximum allowable interfering field strength.

EUR/7A15/2

Check of conformity of the notification of one assignment or one or more assignments which may be part of an SFN with the corresponding Plan entry of the assignment(s):

a)
If, in the case of an individual assignment not being part of an SFN, the technical characteristics of that  assignment are the same as for the Plan entry, it should be considered to be in conformity with the Plan. Otherwise b) to d) below apply. 

b)
The mechanism for checking conformity shall be based on a comparison between the aggregate interfering field strength produced by the notified assignment(s) together with any previously notified assignment(s) belonging to the same SFN and the interfering field strength produced by the Plan entry assignment(s).

c)
The conformity check shall be undertaken at specified calculation points. 

d)
As long as the interfering field strength limits of the Plan entry of the assignment are not exceeded in the conformity check, the notified assignment is considered in conformity with the Plan entry assignment.

EUR/7A15/3

In addition to the check of the interfering field strength, the conformity check shall include a check with respect to the proposed assignment conformity with all conditions stipulated against the relevant entry in the Plan, e.g. the location of the transmitting station and the channel/block given. 
EUR/7A15/4

Section II of annex 4 of the GE06 Agreement should be as in Attachment 1 to this ECP.
Reasons

A conformity check of a notified assignment, which makes sure that the interference limits of the corresponding Plan entry are not exceeded, is needed.

Further considerations 

ITU-BR should provide a computer programme which implements the proposed methods. Such a programme should enable administrations to generate the locations of the calculation points as well as the interfering field strength values.

ATTACHMENT 1

1 Introduction

Application of Articles 4 and 5 may require a check of the conformity to be applied to assignments against their corresponding entry in the Plan as defined by the set of characteristics listed in Annex 1 of the Agreement. 

The conformity check described here is primarily required at the network implementation stage when assignment(s) are notified under Article 5 for inclusion in the MIFR. It is applied to assignment(s) converted from allotments, and to individual assignments including assignments linked to allotments or forming part of a SFN.

A proposed assignment is regarded as being in conformity with its associated Plan entry if the outgoing interference of the network implementation does not exceed the outgoing interference (the “interference potential”) derived from the characteristics of the Plan entry. In that respect, a network implementation consists of the assignment(s) proposed to be added and all previously successfully notified assignments (see section 3 for details).

However, the conformity check may also be applied during application of the Plan modification procedures under Article 4, in order to determine if the administration submitting a modification to the Plan has to apply the full coordination procedures or not.

Although the assignments/allotments submitted under the Article 4 process do not necessarily represent the network that will eventually be implemented, in this Annex the term network implementation is used for all cases where the conformity check needs to be applied.

2 General Principles

The conformity check described in this annex is self-contained, i.e. it is possible to assess the conformity of any network implementation by making reference solely to the characteristics of the Plan entry. It constitutes the standard check to be applied in all cases.

The first step of the conformity check is concerned about the formal conditions to be met. i.e. the  channel/block of the network implementation is to be the same as that of the associated Plan entry. Moreover, the geographical locations of the transmitter(s) employed for the network implementation need to be within the limits, as defined in section 3, of the Plan entry characteristics under consideration. 

Apart from that, the conformity check is based on the comparison between the interference potential of the Plan entry and the intended network implementation at given calculation points, within an area bounded by a cut-off iso-field-strength contour. In the context of the conformity check the calculation points serve only as a means of performing the comparison of the interfering field strengths. 

The number and location of calculation points are determined by the method defined in section 4. 

The calculation of field strength values is carried out using the propagation prediction method described in Chapter 2 of Annex 2 to the GE06 Agreement. In the case of SFNs and allotments, any aggregation of field strengths is to be carried out by means of the power sum method as described in Chapter 3 of Annex 2 to the GE06 Agreement (see section 4 for more details). 

3 Overview of Plan entries

The Plan is built on two fundamental planning objects, namely assignments and allotments. These two objects can be combined into five different types of entries that can be recorded in the Plan. Both assignments and allotments are characterized by the general set of technical characteristics listed in Annex 1 of the Agreement. The five different combinations of Plan entry have specific features, which are identified below.

3.1 Allotment

This Plan entry consists of an allotment only which is characterized by a reference network (RN) and either a reference planning configuration (RPC) or a system variant together with a reception mode. Allotment Plan entries are intended to be put into operation in terms of SFNs. Therefore, they need to be provided with a SFN identifier. This carries over to any notification in relation to a network implementation of allotment Plan entries. 

The interference potential of the allotment is calculated by using the RN associated with the allotment (see section 4.4.1). 

For the network implementation, the interfering field strength is the power sum of the individual notified assignments (see section 4.5.1).

In this case the term network implementation comprises the set of proposed assignments and all previously successfully notified assignments already entered into the MIFR.

Any assignment that is proposed to implement the allotment has to be located inside the allotment area or not more than 20 km outside the boundary of the allotment area.
3.2 Assignment

The Plan entry consists of an assignment only which is characterized by the required set of technical characteristics described in Annex 1 of the GE06 Agreement. Some of the technical characteristics may be described in terms of a RPC.

In the case that the characteristics of the network implementation are identical to those of the Plan entry, the assignment is automatically considered to be in conformity with the Plan entry. and therefore it is not necessary to perform the conformity check under section 4.

In the case of an assignment Plan entry, the network implementation can consist of only a single assignment. The location of the corresponding transmitter must not be separated by more than 20 km from the geographical location of the assignment entry.

3.3 Allotment and linked assignments

The Plan entry consists of an allotment and a set of linked assignments. The allotment is characterized as described in section 3.1 while each individual assignment is characterized as described in section 3.2. The link between all planning objects is established by the assignments having the same allotment and SFN identifier as the allotment. 

The interference potential of this type of Plan entry is calculated as the higher value of either 

· the power sum of interference from the individual digital assignments, or

· the interference from the Reference Network associated with the allotment (see section 4.4.3).

The interfering field strength of the network implementation is calculated as the power sum of the notified assignments (see section 4.5.3).

In this case the term network implementation is as in section 3.1. Furthermore, the location of the linked assignments must be inside the allotment area or not more than 20 km outside the allotment area. 

In the case that the characteristics of the network implementation of the linked assignments are identical to those of the Plan entry the conformity check still has to be carried out.

3.4 A set of assignments with common SFN identifier

The Plan entry consists of a set of assignments with a common SFN identifier. Each individual assignment is characterized as described in section 3.2. 

The interference potential is calculated as the power sum of all the individual assignments under this Plan entry (see section 4.4.4).

The interference from the network implementation is the power sum of the notified assignments (see section 4.5.4).

For a a set of assignments with a common SFN identifier the network implementation refers to the same conditions as given in section 3.2. for each involved assignment except that in the case that the characteristics of the network implementation of the assignments are identical to those of the Plan entry the conformity check still has to be carried out.
3.5 An assignment linked to an allotment with no SFN identifier

The Plan entry consists of an allotment with one linked assignment but no SFN identifier. In that case the only source of interference is that from the assignment and the allotment only defines the area to be protected. For the latter, either a RPC is specified or a system variant together with a reception mode. The assignment is characterized as described in section 3.2. 

The interference potential of such a Plan entry is calculated from the characteristics of the assignment only (see section 4.4.5). 

The interfering field strength is calculated from the characteristics of the notified assignment (see section 4.5.5).

It is not possible to add another assignment to the allotment unless the Plan entry is modified. Furthermore, the same conditions apply in relation to network implementation as in section 3.2.
4 Method

4.1 General outline of the method

The conformity check compares the interference potential of a Plan entry with that of the actual network implementation at specified calculation points. The interference potential of the Plan entry is calculated according to section 4.4 while the impact of the network implementation is determined as described in section 4.5. 

The calculation points are located on seven different geometrical buffer zone contours.  surrounding the allotment area or the assignment(s). In the case of assignments the buffer zones correspond to concentric circles around the location of the assignment or the point determined by averaging the geographical coordinates of the locations of the assignments.

These buffer zones are separated by 60, 100, 200, 300, 500, 750 and 1000 km from the allotment area (including sub-areas) or the geographical location of the assignment(s). Along each buffer zone contour a calculation point is located in 1° steps. The construction of the buffer zones is presented in section 4.3.

Not all points constructed according to the methods in section 4.3 are taken into account. First of all, only those calculation points inside the cut-off iso-field strength contour around the allotment or assignment(s) are relevant. A cut-off field strength value of 12 dB(V/m for Band III and 23 dB(V/m for Bands IV/V (see minimum trigger field strength for digital broadcasting) are  chosen. The construction principle for the cut-off contour is given in section 4.6.

Furthermore, only points lying on the buffer contours and inside the cut-off iso-field strength contour are considered. Amongst these remaining points only those points lying outside the territory of the implementing administration are used.

4.2 Field strength calculations

The field-strength calculations are based on the propagation model in Chapter 2 of Annex 2. This propagation model is not valid beyond 1000 km and therefore calculation of interference from any transmitter is limited to the 1000 km maximum distance of the propagation model.

In case several signal sources need to be aggregated the power sum method is used. When performing this power sum on the network implementation the individual field strengths obtained at the calculation points from all transmitting stations of an allotment are processed in decreasing order. The power sum is obtained as follows:

· starting from the highest, the power values equivalent to the interfering field strengths are added, one after the other;

· at each summation, the result is compared to the previous one

· if the increase in power is greater than or equal to 0.5 dB, the summation process continues;

if the increase in power would be less than 0.5 dB, the summation process is stopped and 0.5 dB is added, giving the result of the power sum.

4.3 Construction of the geometrical buffer zones

The construction of the geometrical buffer zones depends on the type of Plan entry for which the conformity check is to be carried out.

A buffer zone contour is a line that encloses a given area and exhibits a minimum distance D from the allotment/assignment or the previous buffer zone contour. This area is formed by a set of polygon points, i.e. all vertices are lying on an edge connecting two vertices of the polygon.

4.3.1 Buffer zones for an allotment
The method to construct a set of buffer zone contours for a given closed area requires the area to be defined as a set of boundary points, i.e. a polygon.

The first step of the buffer zone contour construction is to sort the boundary test points in a counter clockwise manner. Duplicated vertices, i.e. vertices connected by an edges of length zero are eliminated. If two adjacent edges have the same direction, then the shared point is omitted.

In the next step the new edges are created which are separated by the given distance D from the polygon under consideration. These new “edges” are parallel lines and arcs when convex vertices are encountered. In the latter case the original vertices act as centres for the arcs.

The resulting lines and arcs are connected together by calculating the intersection of points of two consecutive lines or arcs. The intersection points make part of the set of vertices defining the buffer zone contours. Along the remaining arcs additional points have to be located in order to appropriately approximate the arc by a polygon. Figure 1 shows the result.
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Figure 1 : Buffer zone contour for an allotment area

Following this procedure it is possible to develop buffer zone contours for any shape of allotment area, including those showing significant indentations, without any problem. The indentations or concave sections of the polygon will be enclosed by the buffer zone so that from any point on the allotment boundary the distance to the buffer zone is equal to the required distance D. 

The above procedure allows the vertices of the buffer zone contour to be identified. In order to define the location of the calculation points needed for the conformity check a point of reference of the allotment polygon is determined by averaging its vertex coordinates. 

A initial radial emerging from this point of reference towards the geographical North Pole is intersected with the buffer zone contour in order to define the location of the first calculation point. The next calculation point is found by intersecting the buffer zone contour by a second radial that is rotated by 1° from the initial radial. This process is repeated until a bearing of 359° is reached, thereby fixing the location of 360 different calculation points lying on the considered buffer zone contour.

4.3.2 Buffer zones for an assignment

In case of an assignment the buffer zones consist of concentric circles, centred around the geographical location of the transmitter as recorded in the Plan.

4.3.3 Buffer zones for an allotment and linked assignments

The construction of the buffer zones is to be based on the allotment. Hence, the method outlined in section 4.3.1 is to be applied.

4.3.4 Buffer zones for assignments with common SFN identifier

In the case of a set of assignments with common SFN identifiers, for each assignment in the Plan a series of concentric circles are constructed at the set distances. The concentric circles for each defined buffer zone distance that overlap are then merged in order to result in one contour surrounding the locations of the assignments of the SFN at the corresponding distance. 

As point of reference the average of the geographical coordinates of the locations of the transmitters of the assignments is chosen. The location of the calculation points on the buffer zone is determined as described in section 4.3.1.

4.3.5 Buffer zones for a single assignment linked to an allotment with no SFN identifier

In case of an assignment linked to an allotment with no SFN identifier the buffer zones consist of concentric circles, as described in section 4.3.2.

4.4 Calculation of the interference potential of the Plan entry

4.4.1 Interference potential of an allotment Plan entry

In the case of an allotment the characteristic properties of the associated reference network, in particular its actual power budget, inter-transmitter distance, etc. are used as the source for calculating the interference potential. Each allotment vertex is taken as a source of interference. The position and orientation of the reference network with regard to this vertex is described in section 4.4.1.1. The largest field strength value obtained, at the calculation point under consideration, from each allotment vertex is the interference potential to be used in the conformity check. 

4.4.1.1 Position and orientation of the reference network
For the calculation of the outgoing interference of the reference network each boundary test point of the allotment is regarded as a source of outgoing interference. For this calculation it is necessary to know how the boundary test point acts as a source of interference, (i.e. how the reference network as the source of interference is positioned and oriented with regard to the boundary test point and the calculation point located on the buffer zone contour). This positioning and orientation  of the reference network is explained below.

All reference networks can be characterised by hexagons. One edge (the ‘starting edge’) of the hexagon is set perpendicular to the connecting line between the boundary test point and the calculation point. The centre of the starting edge is positioned at the boundary test point. The other vertices and the centre of the hexagon are further away from the calculation point than the vertices of the starting edge. This fixes the position of the reference network and its transmitters. The field strength is then calculated and the reference network rotated around the allotment boundary to the next test point. This procedure is repeated until the reference network is back in the starting position.

In the case of a 3-transmitter hexagon the closest transmitter to the boundary test point lies on the right hand side looking from the boundary test point to the calculation point.

A sketch of the situation is given for both possible reference network configurations (7 transmitters and 3 transmitters) in figures 2 and 3.

Due to the rotation of a notional hexagon around a national border, it is possible that one or more transmitters of the reference network could lie outside the territory of the administration for whose allotment the calculation is performed. Also, one or more transmitters of the reference network may lie in the sea. 

The field strength at the calculation point is evaluated separately for each transmitter of the reference network using the characteristics of the associated reference planning configuration. The resulting interfering sum field strength is evaluated by applying the power sum method. Mixed land-sea path propagation is calculated on basis of the ITU IDWM.
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Figure 2: 3-transmitter hexagon RN
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Figure 3: 7-transmitter hexagon RN

4.4.2 Interference potential of an assignment Plan entry

In the case of an assignment its characteristic properties, as listed in the Plan, will be used as the source of the interference potential (e.g. geographical coordinates, power, effective antenna height etc.).

4.4.3 Interference potential of an allotment and linked assignments Plan entry

In the case of an allotment with linked assignments two calculations are performed for each calculation point. In the first calculation the interference potential generated by the allotment, as listed in the Plan, is determined as described in sections 4.4.1 and 4.4.1.1.

In the second calculation the characteristic properties of each of the linked assignments will, as listed in the Plan, be used as described in section 4.4.2 in order to calculate the aggregate interference potential. For each calculation point the maximum value from both calculations shall be taken as the relevant aggregate interference potential as described in section 3.3.

4.4.4 Interference potential of a set of assignments with common SFN identifier Plan entry

In the case of a set of assignments with a common SFN identifier the characteristic properties of each of the assignments, as listed in the Plan, will be used, as described in section 4.4.2,  in order to calculate the aggregate interference potential in accordance with section 3.4.

4.4.5 Interference potential of a Plan entry corresponding to an assignment linked to an allotment with no SFN identifier

In the case of an assignment linked to an allotment with no SFN identifier the characteristic properties of the assignment, as listed in the Plan, will be used as described in section 4.4.2.
4.5 Calculation of the interference from the network implementation

In each case the interference from the network implementation is determined from the characteristic properties of the notified transmitter(s) (e.g. geographical coordinates, power, effective antenna height etc.). 

4.5.1 Interference from an implementation of an allotment

The interference is that resulting from the network implementation, i.e. the assignment(s) proposed to be added and all previously successfully notified assignments for the allotment.

In the case of the conversion of an allotment into an assignment and it is intended to record that assignment in the Plan, then the aggregate interference is the power sum of this assignment and all assignments previously converted from the same allotment, irrespective of whether they are recorded in the Plan or the MIFR.

4.5.2 Interference from an implementation of an assignment

The interference from an implementation of an assignment is that produced by the notified assignment.

4.5.3 Interference from an implementation of an allotment with linked assignments

The interference is calculated as the aggreagate of all notified assignments together with any previously notified assignment(s) belonging to the same SFN.

In the case of the conversion of an allotment into assignment(s) and it is intended to record the assignment(s) in the Plan, the method described in section 4.5.1 is used.

4.5.4 Interference from an implementation of a set of assignments with common SFN identifier

The interference from an implementation of a set of assignments with common SFN identifier is the aggregate interference produced by the network implementation.

4.5.5 Interference from an implementation of a single assignment linked to an allotment with no SFN identifier

The interference from an implementation of an assignment is the interference produced by that notified assignment.

4.6 Calculation of the cut-off iso-field-strength contour

The cut-off iso-field-strength contour is always calculated using the characteristics of the network implementation. Furthermore, the determination of the cut-off iso-field-strength contour is based on the same point of reference as indicated in section 4.3.

A cut-off iso-field-strength contour is developed using equally spaced radials 1 degree apart, centred on the reference point. The value of the total outgoing field strength of the network implementation is calculated by starting at the maximum distance in Annex 2 of the Agreement, namely 1000 km, measured from the neareast transmitter. The calculation continues in 50 km steps along each radial moving towards the reference point. Simple iteration between the 50 km steps can be used to calculate the position at which the relevant cut-off field strength is reached. 

Joining together the points on each radial where the cut-off field strength is reached forms the cut-off iso-field-strength contour. 

In some cases (e.g., areas of anomalous propagation, higher powered transmitters, sensitive coordination trigger value) it is possible that the cut-off field strength may be exceeded  at the maximum distance of 1000 km. In this case the point at 1000 km will be the position of the cut-off iso-field-strength contour on that radial.
4.6.1 Cut-off contour for an allotment

The reference point for the construction of the cut-off iso field-strength contour is given in section 4.3.1. 

In order to determine the field strength the network implementation produces at a given point along any radial the same method as in section 4.5.1 is used.

In case the conformity check needs to be applied in relation to Article 4, i.e. there is a proposed modification to the Plan entry in terms of an allotment, the field strength is calculated as described in section 4.4.1, using the characteristics of the proposed modification to the Plan entry.  

4.6.2 Cut-off contour for an assignment

The reference point for construction of the cut-off iso-field-strength contour is given in section 4.3.2, while the calculation of the field strength along the radials follows section 4.5.2.
4.6.3 Cut-off contour for an allotment and linked assignments

The reference point for the construction of the cut-off iso field-strength contour is given in section 4.3.3. 

For each radial, the field strength for the network implementation of an allotment with linked assignments is calculated as given in section 4.5.3.

In case the conformity check needs to be applied in relation to Article 4, i.e. there is a proposed modification to the Plan entry in terms of an allotment and linked assignments, the field strength is calculated as described in section 4.4.3, using the characteristics of the proposed modification to the Plan entry. 

4.6.4 Cut-off contour for a set of assignments with common SFN identifier
The reference point for the construction of the cut-off iso-field-strength contour is given in section 4.3.4. 

The field strength for the network implementation of a set of assignments with common SFN identifier is described in section 4.5.4.

4.6.5 Cut-off contour for an assignment linked to an allotment with no SFN identifier

The reference point for the construction of the cut-off iso-field-strength contour is given in section 4.3.5. 

In the case of a single assignment linked to an allotment with no SFN identifier the assignment is the sole source of interference and the cut-off iso-field-strength contour is developed as described in section 4.5.5.
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