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 Annex 7: Flexibility in MA02revCO07 Special Arrangement (1452 - 1479.5 MHz)
Introduction

MA02 Special Arrangement was reviewed in 2007 in order to allow for more flexibility and to allow the deployment of terrestrial mobile multimedia in the framework of the revised Arrangement MA02revCO07.
Flexibility built-in in the MA02revCO07 Special Arrangement enables the national administrations to take the approach that best suits their national requirements. The range of possibilities includes:

· T-DAB or enhanced radio services in accordance with the Ma02revCO07 Plan

· introduction of other terrestrial mobile multimedia systems that are compatible with the Plan by application of the envelope concept.

· introduction of terrestrial mobile multimedia systems that require larger bandwidth than 
1.7 MHz (e.g. 5MHz). by aggregating T-DAB frequency blocks.
· any combination of the above
Aggregation of T-DAB blocks
The possibility to aggregate T-DAB blocks is reflected in a number of sections of the Arrangement which mentions the aggregated case and in particular in Annex 2 – section 5.3 which provides spectrum mask for two aggregated T-DAB frequency blocks.
[image: image2.png]Ma02 - A1_Final Acts - complete_MAO2C007_2 Clean_eng.rtf, (Read-Only) - Microsoft Word &/ DrawngPad B

dt Vew Insert Fomat Toos Tabe Window Hep AdobePDF  Acrobat Comments Type 3 question for help

EEEETERENS » 2 i

M-Annex 2

Spectrum mask for two aggregated adjacent T-DAB frequency
blocks

]
3
£
st
g2
38
£3
nE
e
T
£8
BE
iz
i3
is
H
T
H
K

\

\

fi-3MHz f+3MHz

Frequency relative to centre of two aggregated adjacent T-DAB
frequency blocks

Figure 3: Spectrum mask for two aggregated T-DAB frequency blocks
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Figure A7.1: Aggregation of 2 T-DAB blocks

The Arrangement also allows for the aggregation of three or more T-DAB blocks. This concept was also considered while developing CEPT Report 18
 in response to the Mandate on EU harmonisation of the band 1452-1479.5 MHz (lower part of L-band) to allow flexible use by mobile multimedia technologies. This CEPT Report provides technical background to the Special Arrangement and provides additional guidance in particular relating to the envelop concept and aggregation of blocks. 
Envelop concept

The envelop concept and the possibility to use T-DAB Plan entries for terrestrial mobile multimedia was also introduced in the Arrangement through Article 2.4:

“

2.4
The T-DAB Plan entries may be used for terrestrial mobile multimedia services with characteristics that may be different from those appearing in the Plan but within the envelope of their T-DAB Plan entry or aggregate entries under the provisions of the Special Arrangement, and that their administrations agree that any such use will be afforded protection to the levels defined by the interfering field strengths as arising from their Plan entries, taking into account any relevant bilateral agreements.

”
CEPT Report 18 also provides guidance on the envelop concept in section 4.2.1.2. 

The envelop concept allows the 1452 – 1479.5 MHz band to be used for mobile multimedia services provided that:

· the bandwidth of the proposed system is less than or equal to the T-DAB aggregated blocks bandwidth; and 

· the proposed system shall neither claim more protection nor produce more interference than the T-DAB Plan entry

Channel Raster and Bandwidth

The associated frequency plan to the MA02revCO07 Arrangement uses 16 x 1.7 MHz T-DAB blocks. The Arrangement also includes regulatory provisions
 to add flexibility to the plan to allow a different use of a T-DAB plan entry and the possibility of operation of systems requiring a larger bandwidth. The following table provides the list of T-DAB blocks included in the Arrangement.
	T-DAB block number
	Centre frequency
(MHz)
	Frequency range
(MHz)

	LA
	1452.960
	1452.192 - 1453.728

	LB
	1454.672
	1453.904 - 1455.440

	LC
	1456.384
	1455.616 - 1457.152

	LD
	1458.096
	1457.328 - 1458.864

	LE
	1459.808
	1459.040 - 1460.576

	LF
	1461.520
	1460.752 - 1462.288

	LG
	1463.232
	1462.464 - 1464.000

	LH
	1464.944
	1464.176 - 1465.712

	LI
	1466.656
	1465.888 - 1467.424

	LJ
	1468.368
	1467.600 - 1469.136

	LK
	1470.080
	1469.312 - 1470.848

	LL
	1471.792
	1471.024 - 1472.560

	LM
	1473.504
	1472.736 - 1474.272

	LN
	1475.216
	1474.448 - 1475.984

	LO
	1476.928
	1476.160 - 1477.696

	LP
	1478.640
	1477.872 - 1479.408


Table A7.1: List of T-DAB blocks in MA02revCO07 Special Arrangement
Under the Arrangement it is also possible to aggregate adjacent blocks of 1.7 MHz in order that the total bandwidth could be used for mobile multimedia services with a wider bandwidth (i.e. greater than 1.7 MHz). Figure A7.3 below shows how 3 x 1.7 MHz blocks could be aggregated into a 5.1 MHz block allowing for 5 MHz based technology to be deployed. As mentioned in the CEPT Report 18, the frequency band created by aggregation of individual T-DAB blocks can be used for wider bandwidth systems if the guard bands between those blocks can be used. This is possible if transmissions within the guard bands do not exceed the same limits as within each of the aggregated blocks as given by the blue line in the figure.
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Figure A7.2: Example of aggregation of 3 T-DAB blocks aggregated into a 5.1MHz block (from [CEPT18])

The following figure indicates an example on how the 1.7 MHz blocks could be aggregated into 5.1 MHz blocks allowing the deployment of 5 MHz based technology. The centre frequencies of the new 5 MHz blocks are located at the centre frequencies of the existing blocks LB, LE, LH, LK and LN.


[image: image4]
Figure A7.3: Frequency raster for block aggregation in the band 1452 – 1479.5 MHz
Mobile multimedia systems

An overview of potential terrestrial mobile multimedia systems identified is provided below in Table 1.
	Mobile Multimedia Broadcasting systems

	System
	Required block/channel bandwidth
	Related Standards

	T-DAB
	1.7 MHz
	ETSI – EN 300 401

ETSI – TR 101 496-3

	T-DMB
	1.7 MHz
	ETSI – EN 300 401

ETSI – TS 102 428

	DVB-H
	5, 6, 7 or 8 MHz
	ETSI – TR 102 377

	DVB-T2
	1.7, 5, 6, 7, 8 and 10 MHz
	ETSI – TR 102 831

ETSI – EN 302 755

ETSI – EN 300 744

	DVB-SH
(terrestrial component)
	1.7, 5, 6, 7, 8 and 10 MHz
	ETSI – EN 302 583

ETSI – TS 102 584

	DVB-NGH
	1.7, 5, 6, 7, 8, 10, 15 and 20 MHz
	Under development

	DAB-IP
	1.7 MHz
	ETSI – EN 300 401

ETSI - ES 201 735

	Media-Flo
	5, 6, 7 or 8 MHz
	ETSI – TS 102 589



	Other Mobile Multimedia systems

	UMTS/HSPA+
	5,10, 15, 20 MHz 
(carrier aggregation across bands)
	3GPP Release 9 and 10

	LTE
	1.4, 3, 5, 10 and 20 MHz
	3GPP TR 25.814

	LTE Advanced
	1.4, 3, 5, 10 and 20 MHz 
(and higher values up to 100 MHz by carrier aggregation)
	3GPP Release 10 

	WiMax
	5, 10 MHz 
	IEEE 802.16-2004

IEEE 802.16e-2005 

	UMTS MBMS
	5 MHz 
	3 GPP Release 6 

	LTE eMBMS
	5, 10, 15, 20 MHz
	3 GPP Release 9


Table A7.2: Overview of potential terrestrial mobile multimedia systems
It is to be noted that future mobile multimedia systems will be capable of virtually aggregating frequency blocks which are not physically contiguous, thus enlarging their available bandwidth. This is the case for LTE Advanced where such functionality is already foreseen. With the TFS (Time Frequency Slicing) functionality it is also already part of the DVB-T2 specification; however, it is not (yet) mandatory. Such systems could easily use the current MA02revCO07 Plan with a higher bandwidth than 1.7 MHz without requiring major changes to the Plan. Appendix 1 provides a description of possible topologies for high power/low density and low power/high density networks.
Modification of the Plan
Administrations have the possibility to modify the Plan in order to increase the number of coverage areas with two or three contiguous T-DAB blocks through Article 4:

“

ARTICLE 4

Procedure concerning modifications to the Plan

4.1 The Allotment Plan for T-DAB established either

· by the CEPT T-DAB Planning Meeting, Wiesbaden, 1995, or

· by the application of provisions contained in the Wiesbaden, 1995, Special Arrangement, or

· by the CEPT T-DAB Planning Meeting (4)

shall be open to modification in accordance with the procedure of this Article. For that purpose the Plan Management Body, on behalf of the ECC, shall maintain the master copy of the Plan containing all modifications made to the Plan.

4.2
If an administration wishes to modify the Plan, it shall apply the procedure below. 

4.3
A proposed modification to the Plan may consist of:

4.3.1
a change in the characteristics of an allotment in the Plan;

4.3.2
the inclusion of a new allotment in the Plan;

4.3.3
the suppression of an allotment in the Plan.

4.4
For the purpose of effecting a modification to the Plan, the administration concerned shall:

4.4.1
identify the affected administrations, having regard to the relevant provisions associated with the Plan;

4.4.2
send a request for agreement to the administrations concerned giving the information listed in Annex 3;

4.4.3
copy this request to the Plan Management Body, taking into account the provisions in 4.6.

4.4.4
The actions according to 4.4.1, 4.4.2 and 4.4.3 above shall be taken not earlier than four years, but not later than 20 weeks before the date at which the proposed modification is intended to be converted into an assignment.

4.5
The agreement mentioned in 4.4 is not necessary if the proposed modification is:

4.5.1 
the suppression of an allotment in the Plan;

4.5.2
any modification which results in a reduction of the Allotment Area.

4.6
The administration proposing a modification to the Plan shall send the information listed in Annex 3 to the Plan Management Body and shall indicate, as the case may be:

4.6.1
the names of administrations which have been consulted according to 4.4;

4.6.2
that it is not necessary to obtain the agreement of any administration according to 4.5.

4.7
The Plan Management Body, upon receiving a copy of the request under 4.4, shall publish the complete information.

4.8
Following receipt of the publication, an administration, believing that it should have been included in the request for agreement, shall inform the requesting administration within six weeks of the date of publication, giving its reasons for doing so, and shall also inform the Plan Management Body, requesting that its name be included.

4.9
The administration seeking agreement and those administrations with which agreement is sought, may request any additional information they consider necessary.

4.10
Replies to a co-ordination request (4.4) shall be given within a period of twelve weeks of the date of publication or direct request.

4.10.1
If no reply has been received within this period, an urgent reminder shall be sent.

4.10.2
If, two weeks after dispatch of the reminder, no reply has been received, the administration with which co-ordination has been sought shall be considered to have agreed to the proposed change. Justification shall be given for rejecting a request.

4.11
When the Plan Management Body has been notified by the administration seeking co-ordination about the results of a co-ordination and finds that this procedure has been successfully concluded, either by obtaining the agreement of the administrations concerned or by the application of 4.10, it shall update the master copy of the Plan. The new or modified allotment in the Plan shall then have the same status as others appearing in the Plan and shall be considered as being in accordance with the Plan.

4.12
If required, the Plan Management Body shall send a copy of the revised Plan together with an updated Assignment List at six-monthly intervals to all Contracting Administrations and the Chairman of the ECC who shall send a copy to the Secretary-General of the ITU.

4.13 If a modification of an allotment, although made in accordance with the provisions of this Article, results in harmful interference to services of other administrations when it is converted into an assignment, the administration which brought the assignment into use shall, in cooperation with the affected administration, take the necessary action to eliminate such interference in accordance with the relevant provisions of the Radio Regulations.

4.14
Administrations shall communicate information to the Plan Management Body in electronic form. For submission of basic characteristics of T-DAB allotments the record-structure specified in Appendix 1 to Annex 3 shall be used.

“

CEPT Report 18 also provides guidance to Administrations wishing to do such changes. 
Other services 
Article 5 may be used if other services are to be considered. In particular, Article 5 may be used in case coordination with other services and with administrations which are not part of the Arrangement.

“

ARTICLE 5

Compatibility and sharing with other radiocommunication services

Section 1:
T-DAB interfering with other radiocommunication services

5.1
Any administration intending to convert an allotment into one or more assignments in accordance with Article 6 of this Special Arrangement, in the band 1452 – 1479.5 MHz, shall obtain the agreement of Contracting Administrations whose other radiocommunication services are likely to be affected. However, such agreement is unnecessary if the T-DAB assignment is within the corresponding allotment and the limits referred to in the following sub-sections are not exceeded.

5.1.1
Reception of stations in the mobile service, except the aeronautical mobile service, operating in the band 1452 - 1492 MHz in conformity with the Radio Regulations on a primary basis is likely to be affected by a proposed T-DAB frequency block assignment if the appropriate limits indicated in Annex 2 are exceeded.

5.1.2
Reception of stations in the fixed service operating in the band 1452 – 1492 MHz in conformity with the Radio Regulations on a primary basis is likely to be affected by a proposed T-DAB frequency block assignment if the appropriate limits indicated in Annex 2 are exceeded.

5.1.3
Reception of stations in the aeronautical mobile service, exclusively for the purposes of telemetry, operating in the band 1452 – 1492 MHz in conformity with No. 5.342 of the Radio Regulations is likely to be affected by a proposed T-DAB frequency block assignment if the appropriate limits indicated in Annex 2 are exceeded.

5.1.4
Reception of stations in the broadcasting satellite service operating in the band 1452 – 1492 MHz in accordance with Resolution 528 ( Rev. WRC-03) is likely to be affected by a proposed T-DAB frequency block assignment if the appropriate limits indicated in Annex 2 are exceeded.

Section 2:
Other radiocommunication services interfering with T‑DAB

5.2
Any administration intending to bring into service a station of another radiocommunication service in accordance with this Special Arrangement shall obtain the agreement of other Contracting Administrations whose T-DAB allotments are likely to be affected.

5.2.1
T-DAB allotments in the band 1452 – 1479.5 MHz which are in conformity with this Special Arrangement are likely to be affected by a proposed assignment to a station in the mobile service if the appropriate limits indicated in Annex 2 are exceeded.

5.2.2
T-DAB allotments in the band 1452 – 1479.5 MHz which are in conformity with this Special Arrangement are likely to be affected by a proposed assignment to a station in the fixed service if the appropriate limits indicated in Annex 2 are exceeded.

5.2.3
T-DAB allotments in the band 1452 – 1479.5 MHz which are in conformity with this Special Arrangement are likely to be affected by a proposed assignment to a station in the aeronautical mobile service operating in accordance with No. 5.342 of the Radio Regulations if the appropriate limits indicated in Annex 2 are exceeded.

“
Appendix 1: Possible network topologies
Network topologies: high power/low density and low power/high density networks
Several network topologies can be adopted when deploying a mobile multimedia content delivery network. The main two topologies are respectively the high power/low density and low power/high density networks.
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Figure 1: Graphical representation of the two network topologies 
for mobile multimedia content delivery
High power/low density
High power/low density networks use a limited number of transmission sites to cover very large areas, which makes them very cost effective. In such a network, adjacent allotments
 do not reuse the same frequency in order to limit the interference and ensure the quality of service. As a result, only a fraction of the total band capacity is available in every allotment, but on the other hand a very high QoS predictability is available. Such network topology is very well adapted to the delivery of linear content, where a limited number of broadcasting channels must be delivered to large auciences simultaneously.
High power/low density networks, potentially complemented with local relays, are a fixed, predictable and homogeneous content delivery method.
Low power/high density
Low power/high density networks use a very large number of transmission sites, with each cell1 using the whole frequency band (frequency reuse = 1), providing therefore a very large capacity in each cell. This situation can sometimes lead to interference at cell edge when adjacent cells are both heavily loaded. Such network topology is very well adapted to the delivery of non-linear/interactive content, where the amount of information to be delivered is heavily correlated with the number of users in the cell and the number of potential programs is very large. 
Low power/high density networks are a flexible, adaptable and interactive content delivery method. 
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� Note: this CEPT Report also contain considerations on Partial Revision of the MA02 Special Arrangement (section 4.2) and on Substantial Revision of the MA02 Special Arrangement (section 4.3) which may need to be considered by FM45.








� Similar provisions are also included in the GE06 Agreement.


� Further information can be found in the CEPT Report 18.


� Allotments are geographical areas with typical radius of the order of tens of kilometers, while cells are geogrpahical areas with typical radius of the order of kilometers. Typically, cells are one or two order(s) of magnitude smaller as allotments.
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