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1. Introduction
Natural disasters are causing considerable loss of life and disrupting national economies and severely weakening the affected countries. While neither natural nor man-made hazards can be entirely prevented, Information and Communication Technologies (ICT) can help managing and reducing their impact and avoid turning at a dramatic rate which impede sustainable development.

Most of the time, the extent of disaster and its effects are more than what can be managed just by the country faced with. Therefore, Regional or International coordination as a group work is mandatory for overcoming the difficulties.
SATRC region is vulnerable to wide range of disasters including earthquakes, floods, Tsunamis, and Hurricanes.  The main goal of this document is to attract attentions to this vital subject, gather more information and propose a method for close cooperation among members in the field of disaster communications.
2.  Background 

Utilization of radiocommunications for emergency situations and ensuring safety of life, has been a continuous effort of all countries. ITU also has paid a lot of attention to this subject in its three divisions; ITU-R, ITU-D and ITU-T. Among all these activities, the Tampere Convention is the most important global effort which is the basis for all upcoming activities. 

Some awful events in recent years accelerated global attention to this subject among all, September 11th 2001 and Tsunami of East Asia in 2004 are the most important ones.
As the result of these events, a lot of work has been done in the world including developed and developing countries. Skimming the output of these activities clearly show that there are some critical keys to ensure the efficient usage of telecommunication technology for managing the disaster and reducing its effects. The general effort of ITU can be easily recognized by looking at the main scope of ITU during the chairmanship of Dr. Tore´. As he mentioned in his first welcome speech, there are three visions for ITU as Cyber Security, Digital Divide and Emergency Communication. 

Mutual coordination among neighboring countries or some group of countries is one of the most important and accepted ways. The main purpose of this document is just to review some basic aspects of Emergency Communications, propose an effort for more cooperation in SATRC region and finally reaching a practical agreement among these countries.

3. Discussion topics  

3.1 PPDR definition and scope

Apparently prior to opening the issue, there is a need for a common and standard definition of PPDR. There were terminology differences among administrations and Regions on the scope and specific meaning of PPDR. This issue has been discussed during the years 2000-2003, and finally the following terms have been adopted by ITU as more appropriate for the purpose of discussions:

Public Protection (PP)Radiocommunication: Radiocommunications used by responsible agencies and organizations dealing with maintenance of law and order, protection of life and property, and emergency situations.

Disaster Relief (DR) Radiocommunication: Radiocommunications used by agencies and organizations dealing with a serious disruption of 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.

The objectives of PPDR include some General needs, technical aspects and operational objectives, a complete list of which could be found in Annex 1 to the ITU-R report    M-2033.

3.2 Radiocommunication services in PPDR

Mitigating the impact of disasters contains different phases with different radiocommunication services which could be involved in different stages of the event. In the Emergency and disaster relief handbook that has been prepared by ITU-R, the usage of each service for disaster management is clarified as below:

	Disaster phases
	Major Radiocommunication

services involved
	Major tasks of Radiocommunication

services

	Prediction  and

Detection
	- Meteorological services

(meteorological aids and

meteorological- satellite

service)

- Earth exploration-satellite

Service
	Weather and climate prediction. Detection and tracking of earthquakes, tsunamis hurricanes, typhoons, forest fires, oil leaks etc. Providing warning information

	Alerting
	- Amateur services
	Receiving and distributing alert messages

	
	- Broadcasting services

terrestrial and satellite

(radio, television, etc.)
	Disseminating alert messages and advice

to large sections of the public

	
	- Fixed services terrestrial and satellite
	Delivering alert messages and instructions to telecommunication centers for further dissemination to public

	
	- Mobile services (land, satellite, maritime services, etc.)
	Distributing alert messages and advice to

individuals

	Relief
	- Amateur services
	Assisting in organizing relief operations in areas (especially when other services are still not operational)

	
	Broadcasting services terrestrial and satellite (radio, television, etc.)
	Coordination of relief activities by disseminating information from relief planning teams to population

	
	Earth exploration-satellite service
	Assessment of damage and providing information for planning relief activities

	
	Fixed services terrestrial and satellite
	Exchange of information between different teams/groups for planning and coordination relief activities

	
	Mobile services (land, satellite, maritime services, etc.)
	Exchange of information between individuals and/or groups of people involved in relief activity


In the above table, some service usages are repeated more often than the other ones. Among these, Radio Amateur, Mobile, Satellite and Broadcasting are the most important ones. It is worth mentioning a brief introduction of their capabilities and the related provisions, resolutions, recommendations or reports published by ITU.

3.2.1 Radio Amateur 

Radio Amateur service is one the earliest services in ITU. HAMs have an international organization (IRAU) which manage and coordinate their activities. This service has some useful and exceptional characteristics for introducing a communication link in disaster situation. There are some ITU documents which can help us to have a complete understanding of these unique capabilities. Resolutions 644 and 646 list these capabilities and exactly highlight the critical task of Radio Amateur in Disasters. In Recommendations ITU-R M 1042, ITU-R M 1732, ITU-R M 2014 and ITU-D 13, the technical characteristics of Radio Amateurs in Disaster management are presented completely. Besides the ITU-R  Emergency and disaster relief handbook  there is also another handbook in ITU-D which focuses on the emergency subject from another points of view and a major task has been allocated to Radio Amateurs in this regard. The results of all these reports are presented in Radio Regulation, RR 25.9A, as follows:

" Administrations are encouraged to take the necessary steps to allow amateur stations to prepare for and meet communication needs in support of disaster relief. (WRC-03) "

GAREC, Global Amateur Radio Emergency Communication, is the response of IRAU to all these requests for help of radio Amateurs during disasters. It is a sub-society in IRAU which has annual meeting only for reviewing the activities of Radio Amateurs for disaster communication and also providing technical and regulatory guidance's about this subject. One of the first results of their activities is the approval of frequencies 21360, 18160 and 14300 KHz for emergency communication among HAMs for reporting any disaster or dangerous events.

3.2.2 Mobile service

 The nature and characteristics of disasters are such that mobile service has a major task for providing the emergency communication for managers, officers or any other staffs involving the disaster management. Although this major role of Mobile service is a fact, but sometimes this prevents paying enough attention to other service capabilities. This is a common mistake about which we should be very careful.

 For using the different technologies in Mobile service, some aspects are very critical. Some of the most important aspects are Roaming capability, efficient usage of frequency band, capability of group calling, capability of direct mode communication, using an open standard technology and finally for economical aspect these systems shall also be used in normal situations.

For more information regarding the standard capabilities of Mobile service in emergency communication please refer to Recommendation ITU-R M 1073, ITU-R M 1221 and ITU-R M 2014. In these recommendations, some different applications of PPDR systems including narrow band, wideband and broadband application have been discussed. 

It is worth mentioning that in new cellular technology mobile systems like IMT or other ones, some features of network are related to the emergency communication. This important capability shall be demanded by regulators when a new operator is coming to the mobile market. Recommendation ITU-R M 1457 which is related to the IMT system, addresses some aspects of this feature.
3.2.3 Satellite services 

Satellite services have some special aspects which strengthen their capabilities in emergency communication and during different phases. 

For summarizing these parameters, different satellite services are categorized.

3.2.3.1 Fixed Satellite Service (FSS)

FSS has some advantages for providing a trustworthy and high capacity communication link in affected areas in the time intervals of 15 days up to 3 months of the event. In Study Group 4 of ITU-R which is responsible for satellite services, some studies have been done and Recommendation ITU-R S 1001 has been prepared to address the standard features of FSS for Emergency communication. In this recommendation, there is some advice and guidance concerning the usage of the FSS in emergency situation, which includes the frequency bands, terminals' specifications, technical characteristics and some other useful advice for choosing a proper system.

3.2.3.2 Mobile Satellite Service (MSS)

Because the equipment of MSS service can be deployed by non skilled staff very rapidly in a remote area without any power supply facility and provide a good quality of communication, therefore it captured lots of attention from governments and NGOs as a reliable and practical service in emergency situation especially in the early days of the event.  Some companies provide these systems on a very simple procedure for disaster events especially for developing countries. Adoption of this opportunity will be discussed later.

3.2.3.3 Science services

There are some satellite services in this category which can play a vital role in emergency management. These include metrological aid service, metrological satellite service and earth exploration satellite service. Most of these services are used for prediction and detection of disaster events. The proper usage of them including good cooperation with other services can prevent happening and minimizes the effects of disasters. This collaboration together with alerting systems and other facilities shall be planned in "National emergency communication plan".   

3.2.4 Broadcasting services

In disaster alerting and in disaster relief phase of emergency management, broadcasting services can help managers to provide information to a large number of related staffs or general public in the affected areas. The interruption procedure of the normal program, the way that broadcasting transmitter should be turned off and the attention signals which should be broadcasted, time or content of the Emergency Alert or Emergency warning shall be regulated precisely by the regulator.

Besides of traditional broadcasting scheme, there is also another new meaning of signal broadcasting for mobile operators which is called cell broadcasting. This new version of broadcasting also shall be regulated by regulators, for example in US only in eighteen situations the service providers of Mobile networks have permission to send these messages to a group of subscribers.

ITU-R BO and BT-1774 Recommendations, provide some advices to regulators for managing this aspect of emergency communication.

 3.3 PPDR regulations in Radio Regulation

In Radio Regulation, all safety services have priority over other services. In case of existing any interference on these services, the case shall be considered by responsible country on an urgent basis. These regulatory priorities could be found on Article 30 to Article 34. Although this priority expressed in different places of RR, there is no guarantee for full protection of safety frequencies. For solving this matter, before the year 2000, some Administrations proposed under Resolution 645(WRC-2000) to have an agenda item in World Radiocommunication Conference (WRC) of recognizing a certain frequency bands for PPDR application, although some other factors have been the basis for this proposal.

Under Agenda Item 1.3 of WRC-03, this issue has been discussed and the following frequency bands were proposed for PPDR applications:

· 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;

* Some countries of Region 3 have also identified the bands 380-400 and 746-806 MHz for PPDR application.

All countries are urged to recognize and use these frequency bands based on their Region (resolves of Resolution 646 - WRC-2003). 

In the other hand, in various regional and global conferences which have been held by ITU, the emergency communication issue was highlighted severely and Administrations are encouraged to take all their effort for national and regional harmonization and use all the opportunity of radiocommunication for disaster management. The following is an example of these activities:

1- Tampere Intergovernmental Conference (ICET-98, CDC-01)
2- Meanapolis 1998 (Resolution 36).

3- WTDC 2002 ( Resolution 34)

4- WTDC 2006 Antalia (Resolution 136)

5- WRC-2000(Resolution 644)

6- WRC-2003(Resolution 646)

7- WRC-2007(Resolution 647)

8- WTDC-2010(Resolution 34)

As the last effort of ITU in Emergency Communication, WTDC-2010 adopted Resolution 34 to highlight the role of telecommunication technology in disaster situations. This resolution addresses all works which have been done by ITU in the past and encourages again the ITU and all its members for paying more attention to this subject by using the international experience, preparing national plan and cooperating more closely with three sectors of ITU. 
3.4   The necessity of National Plan and its features
In disaster management, communication is the nerve system of the management body and without a trustable communication network, there is no chance for good management of the event."After each major event, the most glaring indication of success or failure by responding agencies has been their ability to effectively communicate with each other".

Also considering the complexity of situation in the disasters, including destruction of power infrastructure, expansion of affected area, lack of experts and other parameters, a combined communication network shall be planned in advance to utilize the capability of all communication services in related places and in proper time limit with maximum availability.

Planning this complex network is a very important task for which a huge amount of effort is required. This is the major task of a regulator to prepare a "national plan for PPDR". 

In planning National emergency communication strategy, it is very important to consider all national, regional and international capabilities, regulations, facilities and other factors. In this regard in any national emergency plan, the following items shall be addressed properly, clearly, completely and with a practicable approach:

a) Evaluation of frequency bandwidth which is needed based on the geographical aspect and the technologies that are going to be used (Rec. ITU-R 1390 can help).

b) Providing the required frequency bands with proper national and international protection.

c) Preparing a detailed plan for utilization of radiocommunication services in different phases of disaster and a direct link between different services.

d) Adoption of some standards in technical and operational aspects of emergency radiocommunication systems.

e) Adoption and publishing the national strategy for preference scheme of radio or wired communication networks. (Rec. ITU-T E 106 can help)

f) Recognizing the related regional/international organizations which relate to PPDR matters and to are a member of them.

g) Reducing and facilitating the custom policies in the event of disaster and also take part in global circulation of emergency equipment. 

3.5 Benefits of a regional agreement on PPDR aspect

As it was mentioned before, coordination among countries are very important because managing any event and overcoming its effects is normally beyond the capability of just the affected country. Therefore, regional/worldwide coordination repeatedly has been addressed in all ITU resolutions, recommendations, reports or any other documents. Also the experiences gained during the past disasters shows full approval of this fact.

In a regional agreement, each individual has the opportunity to use the other members' assistance and support software, hardware, human capability or any other aspects of communication technology. Regional harmonization of activities in PPDR aspect also provides a lot of advantages which in brief include: 

a- Proposing low cost equipment for region resulted from the mass production,

b- Decreasing harmful interference in PPDR frequency bands because those bands have the same usage in the region,
c- Preparing a suitable infrastructure for regional circulation of equipment resulting harmonization of  frequency bands,

d- Exchanging  practical experiences gained during disasters in more suitable way,

e- Utilization of common and shared equipments or centers for prediction of disaster events,;
f- Interoperability between involved organizations of PPDR matters.

g- Immunity from arrest, detention and legal process and finally;

h- Exemption from taxation, duties or any other charges.

3.6 Fundamentals of Regional agreement and its creation steps

Preparing a regional agreement needs close collaboration and exchange of information among members. A regional agreement has some different aspects of technical, regulatory, economical, political and other factors that should be carefully combined together.
 Also members can study the subject as a whole and decide to divide it into some phases to make it more practical. In this way, they have also the opportunity to select the phases which they can enter based on importance of the matter for them.

If a regional agreement has been studied well and organized precisely, the result of it would be a complete interoperability among different involved agencies in the management of event from different countries. Interoperability could not be reached unless enough attention has been paid to spectrum, standard, planning and practice issues.  

Along with the above mentioned reasons, a preliminary plan for managing the efforts in this regard could be respectively as follows:

3.6.1 Frequency coordination

Coordination of frequency matters is the most important regulatory issue when a bi/multilateral agreement is going to be prepared. Regarding the decision of ITU-R mentioned in section 3.3, the SATRC members should select the proposed frequency bands for Region 3 for application of their PPDR technologies. Regarding the massive number of people that live in this region, if the SATRC members decide to select parts of these frequencies in their region, obviously it attracts the attention of companies for producing their product in these defined frequencies. This means that SATRC members as a group are strong enough to dictate their harmonized decision in frequency aspect to technology and equipment manufactures.  If such agreement could not be reached, then each country shall select the products of giant international manufactures even if the frequency band of equipments did not match their national plan.  Otherwise, if they insist to have the technology in accordance with their national plan, then they have to pay more funds due to the small number of purchases.

3.6.2  Frequency protection

As it was mentioned before, the protection of safety services is very important and a lot of attention has been paid to this issue in ITU. When some frequency bands are coordinated among the SATRC members, obviously these frequencies are protected better because both sides are aware of the sensitivity of the case and also they have the same interest in those frequencies. 

Also the members can propose a regional procedure for following up the cases of harmful interference in these frequencies in terms of technical and regulatory aspects. In this way, they could be sure that the probability of accruing harmful interference will be decreased and in the other hand if there is a case for this matter, they have an agreed procedure to follow up the matter and solve the problem.

3.6.3  Exchanging of knowledge for national emergency plan

Preparing a complete national plan for disaster management is a very complex, sensitive and dedicated matter. A lot of effort has to be done for managing the plan and using the other people's knowledge which is very valuable in this regard. Considering the limited potential of members, sharing the idea, knowledge, experiences and information in this matter can accelerate producing the plan for each member. Although there are some differences between members regarding their national interests, but there are lots of common points of view, needs and aspects which could be circulated among members.

3.6.4  Regional circulation of equipments

As a result of coordinated activities among members, there is critical need for preparing a circulation regulatory framework. This is mandatory for implementation phase of coordination on PPDR matters. If enough attention has been paid in the phase of above “coordination and protection of frequency bands”, the only obstacle for circulation of equipment is customs barrier and there are no technical difficulties for this circulation. Therefore with a good collaboration on regulatory aspect, an agreement for circulation of equipment could easily be reached.

3.6.5  Organize a regional center for international collaboration

There are some NGO's, international organizations or other places which they provide different types of assistance in disaster event(Considering g) in Res 34 WTDC2010). Preparing a complete list, their contact addresses, types of their help on hardware, software or technical matters, the possible conditions for providing it or any other related information could facilitate getting this sort of assistances. The creation of an Ad-hoc group for managing the correspondences with related international organization can facilitate getting their assistances.

Also it is obvious that if an administrative facility has been organized among the SATRC members, getting these international helps is more disciplined and the amount of help would increased.

Preparing, managing and providing these kinds of information needs a small but active Ad-hoc group to do their task in a specific time interval. Also making continuous contacts with the related organizations and exchanging the information is another important task which this group could do that or at least provide a definite procedure for such activity.
3.6.6 Organize a provisional group for Tampere attendance 

 Tampere convention is the basis of all international activities in emergency communication. Getting a good knowledge of its background, contents, opportunities and challenges is another task which seems as a need for organizing another Ad-hoc group. This team can provide the above mentioned information for members, giving them some final scope of this convention and let them know how they can sign and approve this convention and be a member of it. Also, preparing a database that shows which SATRC members join this convention and what are their views, experiences and gaining of this attendance is another valuable and practical information. This kind of knowledge can encourage non members to accelerate their attendance too.  

4  Summary and Conclusions

SATRC countries are very vulnerable to disaster events. The experience of recent years also proves this fact and the necessity for collaboration and coordination among these countries.   

It seems that in SATRC, more attention should be paid to this matter and more efforts is needed. Reaching a practical and useful solution for PPDR coordination, needs some small but high quality experts to be involved and focus on each well defined subject to reach a precise solution.

Considering what has been discussed above, the summary of this document is:

1) Preparing a presentation for SATRC guests of annual meeting on PPDR, its importance, needs and possible solutions for future work.

2) Organizing a small group for dealing with items 3.6.1, 3.6.2 and 3.6.4 which are about the prediction of frequency band needed for the members, the methodology for this prediction, the possible location of suggested bandwidth, the coordination procedures for using these frequencies in borders, regulatory procedures for ceasing the interference on the coordinated bands and finally finding the way for circulation of equipment among SATRC members.

3) Identifying a contact point for sharing the knowledge, experience or any other information for implementation of a complete national plan of Emergency communication as defined in item 3.6.3.

4) Propose and manage an Ad-hoc group for dealing with other organizations throughout world related to PPDR matters and who can provide any help in this regard and circulation of this information among SATRC and proposing an administrative procedure for utilizing these international help as defined in 3.6.5 above.  

5) Propose and manage an Ad-hoc group dealing with joining the Tampere convention, providing enough information about it and any other matters which related to this subject as defined in 3.6.6 above.  
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