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Introduction:

Public Protection and Disaster Relief is a priority subject for the citizens, 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. The aim of this report is also to identify possible candidate bands for these applications.

Background:

When disaster strikes, the terrestrial communication networks are often affected. Infrastructures can be damaged or simply unable to cope with the sudden needs to communicate. This is why emergency services today rely more and more on wireless communication capabilities, and spectrum for Public Protection and Disaster Relief (PPDR) applications is a priority topic in the SATRC region. Public Protection and Disaster Relief as a category of radio communications services that are used by public bodies in emergency situations for maintaining law and order, protecting life and property. But PPDR services are also important for dealing with serious disruptions of the functioning of society that pose a significant and widespread threat to human life, property or the environment - whether caused by accidents, nature or human acts, occurring suddenly or as a result of complex, long-term process. The bodies that use PPDR services throughout countries, including police forces, fire brigades, ambulance services, maritime and coastguard services, are the primary protectors of life and property in cities, towns and beyond. This also means that the user community for PPDR services tends to be highly fragmented, as many small organizations operate at local level. However, for all of them, effective communication is an essential requirement for PPDR operations. Wireless PPDR communications services therefore are widely perceived as a high-value use of spectrum. 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. For example, transportation companies, utilities and the military are also involved in emergencies. 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. There are three visions for ITU as Cyber Security, Digital Divide and Emergency Communication. To reach the final destination, a lot of work has been done in the ITU and its regional organizations. 

Definitions

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.

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.

Benefits of Spectrum Harmonization for PPDR:

Increased potential for interoperability.

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

Improved Spectrum Management and Planning.

Enhanced cross-border coordination and circulation of equipment. 

Area of Applications:

To maintain the law and order, protecting societies from crimes, protection of life and property, disaster relief and emergency responses, radio communication systems have a vital role to establish communication within public protection and disaster relief agencies and other organizations. It includes

CBRNE events

Drug related crimes

Environmental Crime

Fires, forest and city

Hooliganism 

Money laundering

Natural disasters

Organized Crime

Terrorism

Vandalism and graffiti

Violation in relationships

Violence in public places

The increasing globalizations also includes cross border PPDR responses and the associated need for interactions both between organizations as between countries. At emergencies, the ability to interact, coordinate resources are determining the final outcome of responses. The responses are also involving whole societies to the everyday services of supporting needs of individual citizens as well as the preventive work. Further, with the ever increasing scale of responses to emergency situations and increased number of responding national agencies and authorities, administrations have increasingly recognized need to facilitate interoperability and interworking between networks and systems used by PPDR agencies and authorities, and is often also involving the general public and the subsequent need to for communications between PPDR personnel and involved citizens. With the availability of mobile broadband solutions based on standardized IMT technologies, PPDR agencies and organizations can greatly improve operational capabilities and efficiency as well as interacting with citizens who are subject to a range of different crimes and needs, such as. 
Abuse of children and child pornography offenses

Accidents at home and at work

Car accidents

Car crimes

Crimes against children

Crimes on the Internet

Economic crimes

Emergency transportation

False payment

Fraud

Human trafficking

Pick pocketing and baggage theft 

Residential burglary

Sexual related crimes

Sickness conditions
In any emergency, whether it be a forest fire, a traffic accident or a terrorist threat, it is essential that responding PPDR agencies are able to communicate efficiently and to work together safely to meet the challenge. Unfortunately, a lack of interoperability has sometimes hampered multi-agency communication. During an emergency situation, the inability to speak or share data in real time within and between agencies severely undermines the capacities and situation awareness of national security and emergency response professionals. IMT technologies can benefit PPDR organizations in terms of operational capabilities, technical innovation and economies of scale in the area of data and video. Therefore, future IMT based systems are expected to improve on the interoperability efficiency by being able to offer unprecedented opportunities for collaboration between relevant agencies, authorities, user organizations and citizens. This will help to support activities and events both in the everyday work at major emergencies, extraordinary events and crises. Examples of user organizations that would benefit for are:

acute and ambulance services; 

armed forces, 

county councils and the county administrations, 

customs. 

probation administrations, 

the coast guard, 

the emergency management organization of the municipality, 

the local civil protection, 

the national radiation protection authority, and 

the police, 

Radiocommunication services in PPDR:

Radio Amateur: During the time of disasters, the most terrestrial –based networks are destroyed or impaired. In that time non-ground based networks like amateur radio may be available to provide communication services to assist in public protection and disasters relief efforts by distributing the messages before or during the disaster period.  

Satellite Service:  Fixed Satellite, Mobile Satellite, Meteorological and Earth exploration satellite service are being used for weather and climate prediction, detection and tracking of earthquakes, tsunamis, hurricanes, typhoons etc.
Broadcasting Service:  Satellite and Terrestrial Broadcasting services is very useful for distribution of messages on or before the disaster period and Coordination of relief activities by disseminating information from relief planning teams to population.

Terrestrial Service:  Fixed and Mobile services are being used for the co-ordination between individuals and/or group of peoples involved in relief activity.
ITU-R Resolutions/ Recommendations for 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 of 384-500 kbit/s) and/or broadband (indicative data rates in the order of 1-100 Mbit/s) with channel bandwidths dependent 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. 

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;

Case Study: 

To prepare a working document for the harmonization of frequency bands for PPDR in SATRC region, some questionnaires has been circulated to SATRC member countries. Up to the opening of 2nd meeting of SATRC working group on spectrum, sub working group-2 (Emergency telecommunication- Identification of harmonized frequency bands for PPDR) has received --------responses in total, upon the Questionnaire issued in 1 December 2011. This working group was developed in 1st meeting of SATRC working group on spectrum in purpose to give the SATRC members a comprehensive view about the harmonized frequency bands.
Questionnaire and Responses:
Questionnaire
Q1. Do you have any frequency bands designated for PPDR in your National Frequency Allocation Table? If you have, please mention here.

Q2. Which Frequency bands designated for Public Protection?

Q3. Which Frequency bands designated for Disasters Relief?

Q4. Do you have amateur service for distribution of messages before or during the disaster period? If you have, please mention the frequency bands are being used for this service. 

Q5. Do you have satellite service for prediction and detection of disasters? If you have, please mention the frequency bands are being used for these services. 

Q6. Do you have meteorological and Earth exploration satellite service for weather and climate prediction, detection and tracking of earthquakes, tsunamis, hurricanes, typhoons etc? If you have, please mention the frequency bands are being used for this services. 

Q7. Do you have satellite and terrestrial broadcasting services for distribution of messages on or before the disaster period and Coordination of relief activities by disseminating information from relief planning teams to population? If you have, please mention the frequency bands are being used for this services. 

Q8. Do you have fixed and mobile services for the co-ordination between individuals and/or groups of people involved in relief activity? If you have, please mention the frequency bands are being used for this services. 

Administrations that submitted responses to SATRC up to the opening of 2nd meeting of SATRC working group on spectrum.

Bangladesh

Q1. Do you have any frequency bands designated for PPDR in your National Frequency Allocation Table? If you have, please mention here. 

As stated in the National Frequency Allocation Plan of Bangladesh the frequency band 4940-4990 MHz has been reserved for PPDR service. 

Q2. Which Frequency bands designated for Public Protection?

Bangladesh don’t have any particular frequency bands for public protection. In the National Frequency Allocation Plan of Bangladesh some frequency bands are reserved for governmental use. This frequency bands are using by Army, Navy, Air-Force, Police, Coast Guard, Fire Service and Civil Defense, Ansar & VDP, Boarder Guard of Bangladesh. They are using this frequency for public safety related activities.   

Q3. Which Frequency bands designated for Disasters Relief? 

Frequency band 4940-4990 MHz has been reserved for Disaster Relief service. Some VHF radio and Satellite phone are being used by Disaster Management Bureau.  

Q4. Do you have amateur service for distribution of messages before or during the disaster period? If you have, please mention the frequency bands are being used for this service.

We have about one thousand amateur ham. They are using amateur radio in the frequency band of 1800-2000 KHz, 3500-3900 KHz, 7100-7200 KHz, 14000-14350 KHz, 21000-21450 KHz, 24890-24990 KHz, 28-29.7 MHz, 50-54 MHz, 144-146 MHz, 430-440 MHz and 1260-1300 MHz 

Q5. Do you have satellite service for prediction and detection of disasters? If you have, please mention the frequency bands are being used for these services.

We don’t have satellite service for prediction and detection of disasters. Government own Disaster Management Bureau is using satellite phone for the operational work during the disaster through Thuraya SAT. 

Q6. Do you have meteorological and Earth exploration satellite service for weather and climate prediction, detection and tracking of earthquakes, tsunamis, hurricanes, typhoons etc? If you have, please mention the frequency bands are being used for these services. 

We don’t have meteorological and Earth exploration satellite service for weather and climate prediction, detection and tracking of earthquakes, tsunamis, hurricanes, typhoons etc. Our metrological Department is using RADAR in the frequency band of 2700-3400 MHz for weather and climate prediction.
Q7. Do you have satellite and terrestrial broadcasting services for distribution of messages on or before the disaster period and Coordination of relief activities by disseminating information from relief planning teams to population? If you have, please mention the frequency bands are being used for this services. 

In Bangladesh satellite and terrestrial broadcasting services for distribution of messages on or before the disaster period and Coordination of relief activities by disseminating information from relief planning teams to population. The frequency band 174-230 MHz is being used for terrestrial television, 5.925-6.425 GHz for satellite television, 87.5-108 MHz for FM and Community radios.  
Q8. Do you have fixed and mobile services for the co-ordination between individuals and/or groups of people involved in relief activity? If you have, please mention the frequency bands are being used for this service. 

Cellular mobile phone network is being used for the co-ordination between individuals and/or groups of people involved in relief activity. 

Iran:
Q1. Do you have any frequency bands designated for PPDR in your National Frequency Allocation Table? If you have, please mention here. No

Q2. Which Frequency bands designated for Public Protection? We have not yet designated any frequency bands for public protection.

Q3. Which Frequency bands designated for Disasters Relief? We have not yet designated any frequency bands for Disasters Relief.

Q4. Do you have amateur service for distribution of messages before or during the disaster period? If you have, please mention the frequency bands are being used for this service. No

Q5. Do you have satellite service for prediction and detection of disasters? If you have, please mention the frequency bands are being used for these services. No

Q6. Do you have meteorological and Earth exploration satellite service for weather and climate prediction, detection and tracking of earthquakes, tsunamis, hurricanes, typhoons etc? If you have, please mention the frequency bands are being used for this services. No

Q7. Do you have satellite and terrestrial broadcasting services for distribution of messages on or before the disaster period and Coordination of relief activities by disseminating information from relief planning teams to population? If you have, please mention the frequency bands are being used for this services. No

Q8. Do you have fixed and mobile services for the co-ordination between individuals and/or groups of people involved in relief activity? If you have, please mention the frequency bands are being used for this services. No

Pakistan: 

Q1. Do you have any frequency bands designated for PPDR in your National Frequency Allocation Table? If you have, please mention here.

Answer: Yes. VHF (138MHz) and UHF bands(400MHz). 
Q2. Which Frequency bands designated for Public Protection? 

Answer: Nil

Q3. Which Frequency bands designated for Disasters Relief? 

Answer: Yes. VHF (138MHz) and UHF bands (400MHz).
Q4. Do you have amateur service for distribution of messages before or during the disaster period? If you have, please mention the frequency bands are being used for this service. 

Answer: No

Q5. Do you have satellite service for prediction and detection of disasters? If you have, please mention the frequency bands are being used for these services. 

Answer: No.

Q6. Do you have meteorological and Earth exploration satellite service for weather and climate prediction, detection and tracking of earthquakes, tsunamis, hurricanes, typhoons etc? If you have, please mention the frequency bands are being used for these services. 
Answer: Partially Yes.
Q7. Do you have satellite and terrestrial broadcasting services for distribution of messages on or before the disaster period and Coordination of relief activities by disseminating information from relief planning teams to population? If you have, please mention the frequency bands are being used for this services.

Answer: No.
Q8. Do you have fixed and mobile services for the co-ordination between individuals and/or groups of people involved in relief activity? If you have, please mention the frequency bands are being used for this services. 

Answer: In emergencies, the cellular mobile operators are asked to immediately start the service in effected area if it is already not covered. The frequency used is GSM band(900/1800 MHz).

Bhutan

Q1. Do you have any frequency bands designated for PPDR in your National Frequency Allocation Table? If you have, please mention here. Currently, we don’t have particular band of frequency designated for the PPDR, however we follow the ITU allocation for Public safety and disaster relief allocation in UHF range.

Q2. Which Frequency bands designated for Public Protection? Some of the UHF band is assigned for Public protection yet they are not exclusively.

Q3. Which Frequency bands designated for Disasters Relief? We have not yet designated any frequency bands for Disasters Relief.

Q4. Do you have amateur service for distribution of messages before or during the disaster period? If you have, please mention the frequency bands are being used for this service. Currently, not
Q5. Do you have satellite service for prediction and detection of disasters? If you have, please mention the frequency bands are being used for these services. No
Q6. Do you have meteorological and Earth exploration satellite service for weather and climate prediction, detection and tracking of earthquakes, tsunamis, hurricanes, typhoons etc? If you have, please mention the frequency bands are being used for this services. No
Q7. Do you have satellite and terrestrial broadcasting services for distribution of messages on or before the disaster period and Coordination of relief activities by disseminating information from relief planning teams to population? If you have, please mention the frequency bands are being used for this services. No
Q8. Do you have fixed and mobile services for the co-ordination between individuals and/or groups of people involved in relief activity? If you have, please mention the frequency bands are being used for this services. No
Afganistan

India

Maldives

Nepal

 
Srilanka:

Summary of Conclusion:
Public Protection and Disaster Relief is a priority subject for the citizens. In disaster relief situation commercial networks do not fulfill 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 identify the band 406.1-430 MHz, 440-470 MHz, 806-824/851-869 MHz, 4940-4990 MHz and 5850-5925 MHz as a tuning range for wideband PPDR. 
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