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To Administrations of Member States of the ITU

Subject:
Special study, under No. 13.15 of the Radio Regulations, in relation to the Regional Agreements GE75, RJ81 and RJ88

To the Director General

Dear Madam/Sir,

Please find enclosed the results of a special study regarding the use of digital modulation in the LF and MF bands governed by the Regional Agreements GE75, RJ81 and RJ88. This study was carried out by the Radiocommunication Bureau under No. 13.15 of the Radio Regulations, in response to the request from the administrations of the Member States that participated in the March 2002 meeting of Study Group 6.

As this study contains a proposal for new Rules of Procedure, and in accordance with No. 13.17 of the Radio Regulations, it is circulated to administrations for comment before being submitted to the Radio Regulations Board (RRB) pursuant to No. 13.14.

To enable the Radiocommunication Bureau to prepare, translate and post on the ITU website the consolidated submission to the RRB in time for the 29th Meeting, which is scheduled for early December 2002, any comments that you may wish to submit should reach the Bureau no later than 8 November 2002. All e-mail comments should be sent to: brmail@itu.int.

Yours faithfully,

Robert W. Jones

Director, Radiocommunication Bureau

Attachment: 1

Distribution:

-
Administrations of Member States of the ITU

-
Members of the Radio Regulations Board

- 
Director and Heads of Department of the Radiocommunication Bureau

Special study regarding the use of digital modulation 
in the LF and MF bands 
governed by the Regional Agreements GE75, RJ81 and RJ88

1.
Introductory remarks

At its meeting in March 2002, Study Group 6 considered various issues related to digital modulation in the broadcasting bands below 30 MHz, including practical arrangements for the introduction of digital modulation in these bands, bearing in mind the current Regional Agreements. In this connection, Study Group 6 addressed a note to the Director, BR (see Revision 2 to Document 6/249, dated 25 March 2002 which can be found on the ITU website at http://www.itu.int/ITU-R/study-groups/rsg6/index.asp ), by which it requested the Director, BR, “ to initiate the special study referred to in No.13.15 of the Radio Regulations with a view to evaluating the possibilities of introducing digital modulation in the bands governed by the Regional Agreements GE75 and RJ81, using the currently available texts of Study Group 6, in particular:

-
Doc. 6/250 – draft revision of Recommendation ITU-R BS.1514

-
Preliminary draft new Recommendation on planning parameters for digital broadcasting below 30 MHz


(
Doc. 6-7/TEMP/18 (edited) (see Annex to Chairman’s Report of TG 6/7)


(
Doc. 6-7/TEMP/17 (edited) (see Annex to Chairman’s Report of TG 6/7)


(
Doc. 6-7/TEMP/16 (edited) (see Annex to Chairman’s Report of TG 6/7) ”.

It is important to note that Study Group 6 said that it “ believes that appropriate consideration should be given to approach whereby the Agreements are complemented with suitable Rules of Procedure, which would permit digital modulation to be used in the LF and MF broadcast bands if so desired by any broadcaster. ”.
Study Group 6 also indicated: “ If the mechanism of complementing the Regional Agreements with suitable Rules of Procedure proves to be difficult to implement, then other possibilities need to be considered, including the possibility of making the required adjustments to the relevant Agreements by way of regional conferences. One such conference would be required for Regions 1 and 3, and another one for Region 2. Such conferences would be of a short duration and could be associated with another WRC. ”.

The BR has conducted the requested study in response to this request from Study Group 6 and the results of these studies, together with the draft Rules of Procedure, where appropriate, are communicated to administrations for comments, in accordance with No. 13.14 of the Radio Regulations.

2.
Regulatory considerations

2.0
The use of the LF/MF bands by the broadcasting service is governed by the following Regional Agreements:

· Regional Agreement concerning the use by the broadcasting service of frequencies in the MF bands in Regions 1 and 3 and in the LF bands in Region 1
Geneva, 1975 (referred to hereafter as GE75);

· Regional Agreement for the MF broadcasting service in Region 2
Rio de Janeiro, 1981 (referred to hereafter as RJ81);

· Regional Agreement for the use of the band 1605 – 1705 kHz in Region 2
Rio de Janeiro, 1988 (referred to hereafter as RJ88).

These Agreements specify the technical criteria that are applicable with respect to each frequency band governed by the respective Agreement, as well as the relevant procedures for modifications to the concerned plans, associated with each of the respective Agreements. In addition, these Agreements specify provisions for the revision of the Agreements themselves.

The sections hereafter summarize the relevant regulatory provisions from each of the respective Agreements, with a particular emphasis on the provisions dealing with modulation techniques.

2.1
Regional Agreement GE75

2.1.1
Provision Nos. 1 and 2 of Article 3 of the GE75 Agreement stipulate the following obligations:

“1.
The Contracting Members shall adopt, for their broadcasting stations operating in Regions 1 and 3 in the frequency bands referred to in the Agreement, the characteristics specified in the Plan.” (emphasis added by the Bureau). 

“2.
The Contracting Members shall not (…) change the technical characteristics of stations specified in the Plan, or bring new stations into use, except under the conditions set out in Articles 4 and 5 of this Agreement…” (emphasis added by the Bureau).

2.1.2
Annex 2 to the GE75 Agreement contains "Technical Data used in the preparation of the Plan and to be used in the application of the Agreement”. Chapter 4 of this Annex specifies the broadcasting standards and Section 4.1 contains the following condition: “The Plan is established for a system with double sideband amplitude modulation with full carrier (A3E).”.

2.1.3
Article 14 of the GE75 Agreement contains provision No. 2 which stipulates: “The Agreement shall remain in force until it is revised by a competent conference of the Members of the Union in Regions 1 and 3.”.

2.1.4
The GE75 Conference adopted Resolution No. 8 Relating to the use of bandwidth saving modulation systems. With this Resolution, the GE75 Conference resolved as follows:

“1.
that broadcasting stations may provisionally use bandwidth saving modulation methods on condition that interference in the same or adjacent channels concerned does not exceed the interference resulting from the application of double sideband modulation with full carrier (A3E);

2.
that any administration which envisages using these methods of emission shall seek the agreement of all affected administrations by following the procedure specified in Article 4 of the Agreement.”.

2.1.5
The frequency assignment plan annexed to the Regional Agreement GE75 (Annex 1 to the Agreement) contains the particulars of the frequency assignments entered into the Plan. The values related to the necessary bandwidth vary from 9 kHz to 20 kHz. The values related to the necessary bandwidth for DRM system A2 and B2 vary from 8.542 to 8.578 kHz. The values related to the necessary bandwidth for IBOC DSB system range from 20 kHz (all digital mode) to 29.4 kHz (hybrid mode).

2.1.6
In the opinion of the Radiocommunication Bureau, the above elements permit the provisional introduction of digital modulation (DRM A2 or B2) in the bands governed by the GE75 Agreement, without a formal revision of the Agreement as stipulated in Article 14 of the Agreement, provided that the conditions stipulated in Resolution 8 of the GE75 Conference are satisfied and the Plan modification procedure, as specified in Article 4 of the Agreement, is completed in a satisfactory manner. Consequently, the approach of complementing the Regional Agreement GE75 with a suitable Rule of Procedure could be considered. Based on the current ITU‑R texts, as detailed in § 3 of this study, the Radiocommunication Bureau concluded that the relevant conditions are achievable and has prepared the following: 

1) a draft Rule of Procedure dealing with the notification, under Article 11 of the Radio Regulations, of the LF/MF assignments to the broadcasting services in the bands governed by the GE75 Agreement, which are related to digital modulation without undergoing the Plan modification procedure (see Annex 1 to this study), and 

2) a draft Rule of Procedure dealing with the treatment of the submissions for Plan modification procedure, under Article 4 of the GE75 Agreement, related to frequency assignments using digital modulation (see Annex 2 to this study). 

Both rules are independent but may be combined into a single rule.

2.2
Regional Agreement RJ81

2.2.1
Provision Nos. 3.1 and 3.2 of Article 3 of the RJ81 Agreement stipulate the following obligations:

“3.1
The Contracting Members shall adopt, for their stations in Region 2 in the frequency band which is the subject of the Agreement, the technical characteristics and standards specified in the Plan.” (emphasis added by the Bureau). 

3.2
The Contracting Members shall not (…) change the technical characteristics of stations specified in the Plan, introduce new assignments in the Plan, or bring new stations into use, except under the conditions set out in Articles 4 and 5 of the Agreement.” (emphasis added by the Bureau).

2.2.2 
Annex 2 to the RJ81 Agreement contains "Technical data to be used in the application of the Agreement" and its Chapter 4 specifies the broadcasting standards:

2.2.2.1
Section 4.2 specifies the following conditions for the class of emission: “The Plan is based upon double-sideband amplitude modulation with full carrier A3E.  Classes of emission other than A3E, for instance to accommodate stereophonic systems, could also be used on condition that the energy level outside the necessary bandwidth does not exceed that normally expected in A3E emission and that the emission is receivable by receivers employing envelope detectors without increasing appreciably the level of distortion.”.

2.2.2.2
Section 4.3 specifies the following conditions on the bandwidth of emission: “The Plan assumes a necessary bandwidth of 10 kHz, for which only a 5 kHz audio bandwidth can be obtained. While this might be appropriate value for some administrations, others have successfully employed wider bandwidth systems having occupied bandwidths of the order of 20 kHz without adverse effects.”
2.2.3
Article 12 of the RJ81 Agreement contains provision No. 12.2 which stipulates: “The Agreement shall remain in force until it is revised by a competent administrative radio conference of Region 2.”.
2.2.4
The frequency assignment plan annexed to the Regional Agreement RJ81 (Annex 1 to the Agreement) contains the particulars of the frequency assignments entered into the Plan. The values related to the necessary bandwidth notified under Article 11 vary from 8 kHz to 20 kHz. 

2.2.5
In the opinion of the Radiocommunication Bureau, the current regulatory provisions of the RJ81 Agreement are rather inflexible and do not permit the introduction of digital modulation in the bands governed by the RJ81 Agreement, without a formal revision of the Agreement as stipulated in Article 12 of the Agreement. The main obstacle is Section 4.2 of Annex 2 to the Agreement, which imposes on the classes of emission, other than A3E, the condition of being receivable by receivers employing envelope detectors; such a condition could only be fulfilled by the IBOC DAB hybrid system, that however uses a rather large bandwidth (29.4 kHz). Further studies need to be carried out to determine the protection ratios to be applied for the protection of analogue transmissions from IBOC transmissions, in particular for first and second adjacent channel. Moreover, problems at the band edge will appear (see RR4.5). Consequently, the approach of complementing the Regional Agreement RJ81 with a suitable Rule of Procedure could not be considered. In this case, it may be necessary to convene a short Regional Radiocommunication Conference for Region 2 countries, probably associated with another WRC, which would be mandated to update the necessary administrative and technical parts of the Agreement to allow the introduction in the Plan of digitally modulated emissions through the procedure of Article 4.

2.3
Regional Agreement RJ88

2.3.1
Provision No. 3.1 of Article 3 of the RJ88 Agreement stipulates the following obligations:

“3.1
In the frequency band which is the subject of the Agreement, the Contracting Members shall adopt, for their broadcasting stations in Region 2, the technical characteristics and standards (…) which are in conformity with the Agreement.” (emphasis added by the Bureau). 

2.3.2 
Annex 1 to the RJ88 Agreement contains "Technical data to be used in the application of the Agreement" and its Chapter 3 specifies the broadcasting standards and transmission characteristics.

2.3.2.1
Section 3.2 specifies the following conditions for the class of emission: “The Plan is based on double-sideband amplitude modulation with full carrier (A3E).  Classes of emission other than A3E may also be used, (…), on condition that the energy level outside the necessary bandwidth does not exceed that normally expected in A3E emission.”.
2.3.2.2
Section 3.3 specifies the following conditions on the bandwidth of emission: “The Plan is based on a necessary bandwidth of 10 kHz, for which only 5 kHz audio bandwidth can be obtained. While this may be an appropriate value for some administrations, others may wish to employ wider bandwidth systems with necessary bandwidths of the order of 20 kHz. However, the protection ratios selected allow operation with 20 kHz occupied bandwidth without an appreciable increase in interference (…).”.
2.3.3
Article 14 of the RJ88 Agreement stipulates: “The Agreement shall remain in force until revised by a competent administrative radio conference of Region 2.”.
2.3.4
The Master International Frequency Register contains particulars of frequency assignments which correspond to the allotments from the RJ88 Plan. The values related to the necessary bandwidth are 10 kHz for all frequency assignments notified up to now. 

2.3.5
In the opinion of the Radiocommunication Bureau, the above elements would permit the introduction of digital modulation (DRM A3 or B3) in the bands governed by the RJ88 Agreement, without a formal revision of the Agreement as stipulated in Article 14 of the Agreement, provided that the conditions stipulated in No. 3.2 of Annex 2 to the RJ88 Agreement are satisfied. Introduction of IBOC DAB, either hybrid or full digital would also perhaps be possible, subject to completion of the studies related to co-channel, first and second adjacent channel protection ratio and subject to further limitations at the band edges in order to be consistent with RR4.5. Pending the completion of these studies, the approach of complementing the Regional Agreement RJ88 with a suitable Rule of Procedure cannot be considered yet.

3.
Technical considerations

Attachment 2 to Annex 3 to Document 6-7/44 Rev.1, Chairman's Report of the third meeting of Task Group 6/7 (Source: Doc. 6-7/TEMP/17 (edited)) contains the draft of Annex 2 of Recommendation ITU-R BS.[XXX] – Planning parameters for digital broadcasting at frequencies below 30 MHz – RF protection ratios for digital sound broadcasting (DRM system) in the broadcasting bands below 30 MHz. Table 1 (reproduced below) shows the bandwidth for DRM mode combinations.

Table 1

Bandwidths for DRM mode combinations (kHz)

	Robustness mode
	Spectrum occupancy type

	
	0
	1
	2
	3

	A
	4.208
	4.708
	8.542
	9.542

	B
	4.266
	4.828
	8.578
	9.703

	C
	
	
	
	9.477

	D
	
	
	
	9.536

	Nominal Bandwidth
(kHz)
	4.5
	5
	9
	10

	
	
	
	
	


For the GE75 planning area, the systems to be considered are systems A2 and B2 using 9 kHz nominal bandwidth and moderate robustness.

The RF protection ratios applicable to the protection of analogue transmissions from DRM transmissions shall be deduced from Table 2, an extract of which is given below:

Table 2

RF protection ratios between broadcasting systems below 30 MHz (dB)
AM interfered with by Digital 

	Wanted signal
	Unwanted signal
	Frequency separation
funwanted-fwanted (kHz)
	Parameters

	
	
	-18
	-9
	0
	9
	18
	BDRM
(kHz)
	AAF
(dB)

	AM
	DRM_B2
	-29.9
	-12.7
	23.5
	-12.7
	-29.9
	9
	17

	AM
	DRM_B2
	-16.9
	+0.3
	+36.5
	+0.3
	-16.9
	9
	30

	AM
	AM
	-23
	0
	30
	0
	-23
	
	30


DRM_B2:
DRM signal, robustness mode B, spectrum occupancy type 2

BDRM:

Nominal bandwidth of DRM signal

AAF:

Audio frequency protection ratio

The values in the table correspond to the protection ratio of 17 dB adopted for HFBC planning. GE75 is based on a 30 dB co-channel protection ratio, therefore all values shall be increased by 13 dB. Thus, the required protection ratio for co-channel interference from DRM to AM is 26.5 dB and the adjacent channel protection ratio is 0.3 dB. It can be concluded that the interference from a transmitter using digital modulation (DRM) is less than the interference from an AM transmitter with a power greater than the DRM transmitter by 7 dB. It should also be noted that there is no significant difference between different DRM modulation schemes using the same bandwidth.

Annexes: 2

ANNEX 1

DRAFT Rule of Procedure

PART A3

Resolution No. 8
Resolution No. 8 of the Regional Conference, Geneva, 1975, states: 

“1.
that broadcasting stations may provisionally use bandwidth saving modulation methods on condition that interference in the same or adjacent channels concerned does not exceed the interference resulting from the application of double sideband modulation with full carrier (A3E);

2. 
that any administration which envisages using these methods of emission shall seek the agreement of all affected administrations by following the procedure specified in Article 4 of the Agreement.”.

After consideration of the relevant ITU-R studies, the Board decided that any frequency assignment for AM broadcasting in the Plan may provisionally be used with digital modulation DRM A2 or B2, provided the radiation is reduced by at least 7 dB in all directions, compared to the radiation of the AM modulated frequency assignment in the Plan.

Therefore, when examining the conformity to the GE75 Plan of a notice received under Article 11 of the Radio Regulations, the Bureau shall accept such a notice as being in conformity to the Plan. A note should indicate that the favourable finding is provisional.

ANNEX 2

DRAFT Rule of Procedure

PART A3

Annex 2
Chapter 4 of Annex 2 gives the broadcasting standards applicable to the Agreement. In particular:

4.1 Class of Emission:  The Plan is established for a system with double sideband amplitude modulation with full carrier (A3E).

4.2 Power:  The power of a transmitter is the carrier power in the absence of modulation.

4.3 Radiated Power:  The radiated power is assumed to be the product of the nominal power of the transmitter and the gain of the antenna (relative to a short vertical antenna) without taking into account any losses*. It is expressed either by the cymomotive force (c.m.f. in V or in dB relative to 300 V) or by the effective monopole radiated power (e.m.r.p. in kW or in dB relative to 1 kW).

4.4 Protection Ratios:  In applying the Agreement, the values of the co-channel and adjacent channel protection ratios given below should be used unless otherwise agreed between the administrations concerned. In the case of fluctuating wanted or unwanted signals, the values of the protection ratio apply for at least 50% of the nights of the year at midnight.

However, Resolution No. 8 of the Regional Conference, Geneva, 1975, states: 

“1.
that broadcasting stations may provisionally use bandwidth saving modulation methods on condition that interference in the same or adjacent channels concerned does not exceed the interference resulting from the application of double sideband modulation with full carrier (A3E);

2. 
that any administration which envisages using these methods of emission shall seek the agreement of all affected administrations by following the procedure specified in Article 4 of the Agreement.”.

After consideration of the relevant ITU-R studies, the Board decided that frequency assignments using digital modulation DRM A2 or B2 may provisionally be introduced into the Plan, in application of Article 4 of the Agreement.

The power of the transmitter to be notified in case of digital modulation shall be the total power within the necessary bandwidth.

In the examination of the probability of interference from notices related to assignments using digital modulation, the Bureau shall use a co-channel protection ratio increased by 7 dB, and an adjacent channel protection ratio increased by 1 dB compared to the one applicable to the interfered transmitter.

When the proposed assignment using digital modulation is recorded into the Plan following the application of Article 4, it shall bear a symbol indicating that the recording is provisional. The reference situation shall be determined as if it were an AM transmission using an audio-frequency modulating signal of 4.5 kHz and a high degree of compression.

__________________







� 	The value of 17 dB is used as an example to derive the RF protection ratios and should be substituted by other values as required. The difference to 17 dB has to be added to the respective table values.


* not reproduced here.
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