
	[image: image1.png]



	ASIA-PACIFIC TELECOMMUNITY
	
	

	
	SOUTH ASIAN TELECOMMUNICATIONS REGULATORS’ COUNCIL (SATRC)

	
	
	
	


	
	


SATRC Guideline on
HARMONIZED USE OF FREQUENCY BANDS FOR PUBLIC PROTECTION AND DISASTER RELIEF (PPDR)

Prepared by

SATRC Working Group on Spectrum
Adopted by

13th Meeting of the South Asian Telecommunications Regulator’s Council

18 – 20 April 2012, Kathmandu, Nepal

Preface
This report has been prepared as an assigned work item of SATRC Working Group on Spectrum under SATRC Action Plan Phase III. The Work Group comprises of eleven experts from nine SATRC member regulators. The objective of this report is to provide guideline to SATRC members to harmonize the use of spectrum for the purpose of Public Protection and Disaster Relief (PPDR). This reports has analyzed various spectrum bands available for PPDR use in SATRC countries. This has also included recommendation to harmonize the use of the spectrum bands for PPDR for maximum benefits.
1. INTRODUCTION
South East Asia is located in such an area of the world that is always affected either man made or natural disaster. It has also got almost a fifth of the world population. Needless to say that most of the countries belong to LDC’s. Here natural disaster could come in the form of earthquakes, floods, fires, droughts, etc. as well as manmade disasters, such as acts of terrorism or industrial accidents (e.g. incidents at nuclear power stations). When these disasters happen, it is important that public safety agencies (fire, police, ambulance, coast guard, customs and border patrol, defence force, etc.) are able to communicate with each other and, during large scale disasters, to also communicate with international aid organisations. A national disaster management plan is required to save life during/after disaster. So Public Protection and Disaster Relief is a priority subject for the citizens of this region. The mandatory services and facilities required by public safety organizations can only be partially provided on commercial networks.  There is therefore a need for dedicated Public Protection and Disaster Relief spectrum to support wideband and broadband operational requirements. The objective of this report is to describe the existing situation and to develop spectrum requirements for Public Protection and Disaster Relief for wideband applications (e.g. wireless transmission of large blocks of data and video) and/or broadband applications (e.g. high-speed data, high quality digital real time video and high volume data exchange) with channel bandwidths dependent on the use of spectrally efficient technologies insuring interoperability. 

Radio frequency spectrum is a key element of any national disaster management plan. New and advantage radiocommunication PPDR systems and services, which requires more bandwidth, are being developed and frequency identification and harmonisation should therefore consider these developments. On a regional level it is also important to have an SATRC disaster management plan in order to allow SATRC members to be able to support each other during such disasters on a coordinated and planned basis. This becomes difficult considering that each country has its own systems, procedures and agencies in place. 
A regional disaster management plan should also include early warning systems and mechanisms to allow the effective distribution of information, which could assist in alleviating the impact of disasters. Another issue to be addressed in a regional disaster management plan is the free circulation of equipment during disaster situations, or at least minimising the regulatory requirements to the extent possible, to ensure speedy importation of these systems to be used in disaster situations. This matter is addressed extensively in ITU-R Recommendation M.16374
.

This document addresses only one critical element namely the harmonisation of radio frequency spectrum that could be used in the context of public protection and disaster relief (PPDR), as defined by the ITU (see definition below).
2.
BACKGROUND
The value of this use cannot be expressed solely in economic terms, as PPDR applications are used for safety of life and regarded as essential public services. PPDR services do not use large volumes of spectrum, but need to access spectrum immediately and with priority in case of an emergency. Increasingly, national public safety networks depend on interoperability between different emergency services organizations, but the economics of sharing are also realized with other safety organizations. In addition, emergency situations are often cross-border or involve multinational teams; therefore interoperability and mutual coordination among neighboring countries or some group of countries is one of the most important and accepted ways. Ultimately there is a need for harmonization of an appropriate frequency bands for addressing (PPDR) requirements in the long run. It is also felt that there is a need to specify frequency bands for narrowband, wideband and broadband PPDR applications, even though not all of these will be used immediately in all SATRC countries. 
3. Definitions

PPDR supports a wide range of public services such as the maintenance of law and order, protection of life and property, disaster relief and emergency responses. It is however important to define PPDR as used in the context of this framework.
PPDR has two components namely Public Protection (PP) radiocommunications and Disaster Relief (DR) radio communications and these are defined by the ITU-R as follow (see ITU-R Report M.2033, Annex 2):
3.1 Public Protection (PP) radio communications:

Radio communications used by responsible agencies and organizations dealing with maintenance of law and order, protection of life and property, and emergency situations.

3.2 Disaster Relief (DR) radio communications: 

Radio communications used by agencies and organizations dealing with a serious disruption of the functioning of society, posing a significant, widespread threat to human life, health, property or the environment, whether caused by accident, nature or human activity, and whether developing suddenly or as a result of complex, long-term processes.

It is clear from these definitions that PP generally addresses the normal day-to-day national operations pertaining to safety and security whereas DR addresses a bigger event, such as natural and made disasters but could also include radiocommunications required at big events (e.g. concerts and sporting events). PP systems are also used at the time of DR operations.

As also indicated above, a PPDR framework should include frequency bands for narrowband, wideband and broadband systems. These can be defined as (see ITU-R Report M.2033): 

Narrowband: Wide area networks including, for example, digital trunk networks to provide digital voice and low speed data applications (e.g. pre-defined status messages, data transmission or forms and messages, access to databases, etc.) and has typical bandwidths up to 25 kHz. Narrowband systems are generally national and permanent networks; 

Wideband: Wideband systems will carry data rates of several hundred kilobits per second (e.g. in the range 384-500 kbit/s), which will allow the transmission of large blocks of data, video and internet protocol-based traffic. Wideband systems will compliment narrowband systems and will also be national and permanent networks; 

Broadband: Broadband technology could be seen as a natural evolutionary trend from wideband and will allow new capabilities and functionalities to support higher speed data and higher resolution images. It is foreseen that these broadband systems will generally be localised to the scene of the incident or accident (also referred to as “hot spot” areas) or at a big event (concert or sport), where PPDR personnel are operating. These systems could provide voice, high-speed data, and high quality digital real time video and multimedia applications requiring data rates in the range of 1-100 Mbit/s. Broadband networks will generally be temporary and localised in nature.
4. TAMPERE CONVENTION 
The importance of telecommunications in disaster mitigation and relief has been acknowledged and actively addressed internationally for at least two decades. The International Conference on Disaster Communications held in Geneva in 1990 addressed the power of telecommunication systems in disaster recovery and response. In 1991 the Tampere Declaration on Disaster Communications called for an International Convention on Disaster Communications, which lead to the adoption, on 18th June 1998, of the Tampere Convention on the Provision of Telecommunication Resources for Disaster Mitigation and Relief Operations. The Tampere Convention acknowledged, amongst others, the role of radio frequency spectrum as a telecommunication resource for disaster mitigation and relief and as such also listed spectrum as one of the potential regulatory barriers for the provisioning of telecommunication assistance during disaster mitigation and relief, a barrier which must be removed. 
A second and third Tampere Conference on Disaster Communications where conducted in 2001 and 2006 respectively. The Tampere Convention entered into force on 8 January 2005. Some of the countries in SATRC have already joined the convention. Others are also encouraged to join. Other conferences also addressed this matter, for example the World Conference on Disaster Reduction
. 

The Tampere Convention is an important treaty instrument that provides guidance to the development and implementation of multinational and bilateral agreements pertaining to the overall use of telecommunication resources for disaster mitigation and relief. Resolution 36 (Rev. Guadalajara, 2010)
 also addressed the importance of accession and implementation of the Tampere Convention as a matter of urgency. Resolution 136(Guadalajara, 2010)8 encourages Member States to, amongst others, satisfy the temporary need for additional spectrum in emergency and disaster relief situations and to develop tools and procedures for the effective coordination and operation of telecommunications and ICTs in disaster situations. Member Sates should also address issues of interoperability of satellite and terrestrial networks to further the goals of public protection and disaster relief. 

The development of detailed procedures and systems that will facilitate the use and interworking of telecommunication systems in the SATRC region, particularly during disaster relief operations by the various national, regional and international organisations involved in such relief operations, should be developed in line with the Tampere Convention, the Resolutions mentioned above as well as national laws and regulations as applicable. These procedures and systems could also include the current and future use of telecommunication systems and procedures for early detection and warning systems and dissemination of information throughout the SATRC region. Additional information on designing national and regional emergency communications plans can be found in Best Practice on Emergency Telecommunications (BDT publication, 2007) and the Compendium of ITU'S Work on Emergency Telecommunications (Inter-Sectorial publication, 2007). 
5. PPDR AND OTHER SUPPORTING FUNCTIONS 
Telecommunications, and in particular radiocommunication, have a critical role to play, not only for disaster relief and mitigation but also for supplementary functions such as early warning and detection, which could alleviate the impact of natural disasters. These are addressed extensively in various ITU Resolutions including, amongst others, Resolution 644 (Rev. WRC-07)
, Resolution 34 (Hyderabad, 2010)
, Resolution 673 (WRC-07)
 and Resolution 136 (Guadalajara, 2010). The Radiocommunication Assembly in 2007 (RA-07) also adopted two ITU-R Resolutions namely ITU-R Resolutions 53
 and 55
 dealing with these issues. Resolution 53 resolved that the relevant ITU-R Study Groups should undertake studies to develop guidelines related to the management of radiocommunications in disaster prediction, detection, mitigation and relief. Resolution 55 addresses the ongoing studies within the ITU-R on the issue of disaster prediction, detection, mitigation and relief. 

The use of telecommunications for the safety and security of humanitarian personnel in the field are also addressed in Resolution 98 (Minneapolis, 1998)
, which urges Member States to ensure that humanitarian personnel have unhindered and uninterrupted use of telecommunication resources required for their safety and security in accordance with the national rules and regulations of the States concerned.
6. ITU-R RESOLUTIONS/ RECOMMENDATIONS ON PPDR
The regulatory provisions for public protection and disaster relief can be found at resolution 646 of WRC-2003.As stated in the resolution the current public protection and disaster relief applications are mostly narrow-band supporting voice and low data-rate applications, typically in channel bandwidths of 25 kHz or less; many future applications will be wideband (indicative data rates in the order to 384-500 kbit/s) and/or broadband (indicative data rates in the order of 1-100 Mbit/s) with channel bandwidths depending on the use of spectrally efficient technologies. That in times of disasters, if most terrestrial-based networks are destroyed or impaired, amateur, satellite and other non-ground-based networks may be available to provide communication services to assist in public protection and disaster relief efforts. As per the  ITU-D Handbook on disaster relief 3 3-30, 68-88, 138-144, 148-174, 380-400 MHz (including CEPT designation of 380-385/390-395 MHz), 400 - 430, 440 - 470, 764-776, 794-806 and 806-869 MHz (including CITEL designation of 821-824/866-869 MHz).The amount of spectrum needed for public protection on a daily basis can differ significantly between countries that certain amounts of spectrum are already in use in various countries for narrow-band applications, and that in response to a disaster, access to additional spectrum on a temporary basis may be required. 
6.1
Proposed Frequency Bands for PPDR in the Radio Regulations:
To encourage administrations, for the purposes of achieving regionally harmonized frequency bands/ranges for advanced public protection and disaster relief solutions, to consider the following identified frequency bands/ranges or parts thereof when undertaking their national planning:

In Region 1: 380-470 MHz as the frequency range within which the band 380-385/390-395 MHz is a preferred core harmonized band for permanent public protection activities within certain countries of Region 1 which have given their agreement;

In Region 2: 746-806 MHz, 806-869 MHz, 4 940-4 990 MHz;

In Region 3: 406.1-430 MHz, 440-470 MHz, 806-824/851-869 MHz, 4940-4990 MHz and 5 850-5925 MHz;

The identification of the above frequency bands/ranges for public protection and disaster relief does not preclude the use of these bands/frequencies by any application within the services to which these bands/frequencies are allocated and does not preclude the use of nor establish priority over any other frequencies for public protection and disaster relief in accordance with the Radio Regulations.  To encourage administrations, in emergency and disaster relief situations, to satisfy temporary needs for frequencies in addition to what may be normally provided for in agreements with the concerned administrations;

7. FREQUENCY HARMONISATION 
WRC-2000 approved Resolution 645 (WRC-2000) inviting ITU-R to study, amongst others, the possibility of harmonising radio frequency bands globally or regionally for PPDR. The results of these studies and other issues, for example the objectives and applications of PPDR, definitions, user requirements as well as a methodology for calculating the amount of spectrum required for PPDR are contained in ITU-R Report M.2033.
Three main views emanated during these studies. Whereas some administrations believed that global harmonisation of PPDR frequencies is a priority in order to ensure economies of scale for the equipment, another group of administrations believed that PPDR is a national issue and therefore global harmonisation is not a priority. Thirdly, some administrations were of the view that new technologies, including SDR (software defined radios) and IMT systems should be used to satisfy PPDR requirements. All three these views are correct to some extent. 

Global or at least regional harmonisation of frequencies for PPDR will lead to economies of scale, which could benefit in particular developing countries including the SATRC region. PPDR, and in particular PP, is definitely a national issue; however, it must be acknowledged that in cases of disasters, international assistance from SATRC members and beyond will in many cases be required. Harmonised frequencies and systems could assist in coordinated relieve operations, not only for DR but also for PP ensuring that local authorities can communicate effectively with international relieve and aid workers. Lastly, it is admitted that commercial systems, for example GSM and IMT, is already used extensively in PPDR operations. Where these systems have been deployed, and assuming it has not been affected by the disaster, it can be used very effectively by both national and international relieve aid workers. 

It will be beneficial to harmonise frequencies to be used for PPDR systems and applications in order to benefit from equipment economies of scale, increased spectrum efficiency, improved cross-border coordination and circulation of equipment and the possibility to have interoperable PPDR systems in this region. It is acknowledged that, currently, different frequency bands and systems are used in SATRC countries for PP operations. These are generally in the VHF/UHF frequency bands and are used predominately for voice applications. Different systems and frequencies are also used between the various national agencies with little or no interoperability between systems and networks. the present usage of PPDR frequencies in SATRC countries had been analyzed.
To prepare a working document for the harmonization of frequency bands for PPDR in SATRC region, a questionnaire was developed by the SATRC WG Spectrum and was circulated to SATRC member countries on 01 December 2011. Four responses were received. After the 2nd SATRC meeting another questionnaire was issued on 2 January 2012 upon which four responses was received. The responses are presented in the tabulated format below:
	Question
	Bangladesh
	Bhutan
	India
	Iran
	Maldives
	Nepal
	Pakistan
	Srilanka

	As per Resolution- 646 of WRC-2003 Frequency bands have been identified for PPDR service in region-3. Among this frequencies in which bands you are wishing to implement PPDR service? 
	The frequency band 4940-4990 MHz has been reserved for PPDR service. 


	Planning to allocate the band 406.1-430MHz, 440-470MHz, 806-824/851-869MHz solely for the PPDR service.
	Answers not yet received
	No
	The frequency bands 406.1 – 430MHz and 4940 – 4999MHz and 5850 – 5925MHz is in the process of approval for PPDR.


	A Frequency Recommendation Working Group has recommended 806.00 – 824.00 MHz band for PPDR which is in the process for approval.


	Answers not yet received
	Answers not yet received

	Do you have existing service in the above frequency bands? If available, please mention the category of service and users that are using this frequency?
	No
	406.1-430 and 440-470 MHz has been used for fixed mobile links and Land mobile stations.


	
	
	440-470 MHz and 806-824/851-869MHz has been used for fixed mobile links and station.
	406.1 - 430 MHz, 440-470 MHz has been used for fixed links and mobile stations
	
	

	How much frequency bandwidth is required for the implementation of PPDR service in your country?
	Not yet decided.
	Not decided yet
	
	
	Not decided yet
	Not decided yet
	
	


The identification of harmonised frequencies for PPDR systems is a step in the right direction and will lead eventually to the development of SATRC regional PPDR systems and procedures. Current systems will however continue to be used although all efforts should be made to migrate to the harmonised PPDR frequencies, using advance digital technologies, as soon as possible. 

It is furthermore acknowledged that spectrum requirements for narrowband, wideband and broadband will differ from country to country depending on local conditions, population, number of agencies involved, etc. A minimum amount of bandwidth is therefore indentified on a regional harmonised basis, which could be supplemented nationally by additional spectrum based on national requirements, if required. It should also be noted that the existing spectrum allocations could be sufficient for day-to-day requirements; additional spectrum may however be required for disaster situations, which could be made available on a temporary basis, as required, using the identified harmonised frequency bands. It is however important that these frequencies are available immediately for such use.
7.1 Benefits of Spectrum Harmonization for PPDR:

a. Increased potential for interoperability.

b. A broader manufacturing base and increased volume of equipment resulting in economies of scale and expanded equipment availability.

c. Improved Spectrum Management and Planning.

d. Enhanced cross-border coordination and circulation of equipment. 

8. FREQUENCY BANDS SUGGESTED FOR PPDR
Narrowband: WRC-03 approved Resolution 646 (WRC-03), which recommends regionally harmonised frequency ranges (no agreement was obtained on global harmonised frequency bands), from which members should adopt frequency bands for PPDR requirements. In Region 3 the proposed: 406.1-430 MHz, 440-470 MHz.
Wideband: Since wideband systems will supplement narrowband systems, these must be addressed together. Furthermore, both narrowband and wideband systems are expected to be national systems established on a permanent basis. ITU have not identified any harmonised bands for wideband PPDR applications. In Region 3 possible bands could be 806-824/851-869 MHz 
Broadband: Broadband systems will support narrowband and wideband systems although these systems are not necessarily linked. Broadband PPDR systems are expected to be deployed in hot-spot areas to deal with a particular disaster or event and will therefore generally be of a temporary nature. ITU have not identified any harmonised bands for broadband PPDR applications. Within Region3, the broadband PPDR frequency range of 4940-4990 MHz and 5 850-5925 MHz has been identified by ITU for broadband PPDR applications. SATRC countries should now harmonize these frequencies for Broadband PPDR Service.
9.  RECOMMENDATION:
Considering the responses from SATRC countries, it is recommended that members may adopt the following harmonised frequency bands for PPDR applications: 
Narrowband: 
406.1-430 MHz and 440-470 MHz 

Wideband: 
806-824/851-869 MHz 

Broadband: 
4 940-4 990 MHz (to be reviewed in future)
10. CONCLUSION
Public Protection and Disaster Relief is a priority subject for the citizens. In disaster relief situation commercial networks do not fulfil the requirements and therefore dedicated networks with dedicated spectrum are required. The mandatory services and facilities required by public safety organisations can only be partially provided on commercial networks.  There is therefore a need for dedicated Public Protection and Disaster Relief spectrum to support wideband and broadband operational requirements. This can be achieved by tuning range approach and pre-emption mechanisms. It is expected that having appropriate tuning ranges identified for wideband and broadband applications will: 

- Facilitate SATRC and possibly worldwide compatibility; 

- Facilitate international circulation of PPDR equipment and systems; 

- Reduce the overall cost of PPDR equipment by providing economies of scale.
As a conclusion it is proposed to harmonize the band 406.1-430 MHz, 806-824/851-869 MHz and 4940-4990 MHz as a tuning range for wideband PPDR. 
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