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Banda Ancha en Redes de Emergencia de EEUU
1 Introducción
El pasado 26/10/10 en la reunión del grupo del espectro se aprobó la cuestión 3 relativa al servicio de Banda Ancha en las redes de emergencia, BARE y se ha constituido inicialmente la comisión de estudio.

En este documento se incluye la solución que han dado en EEUU al servicio de Banda Ancha en Redes de Emergencia y Seguridad (PPDR)
2 Banda Ancha en redes de emergencia en EEUU

La historia de la BA en redes de emergencia, PPDR, en EEUU es la historia del Bloque D de la licitación que realizó la FCC en 2008.

En 2006 se aprobó el Dividendo Digital en EEUU, que incluía los canales 60 a 69 de TV (108 MHz en la banda de 700 MHz). Se asignaba el espectro de los canales 63-64 (764-776 MHz y 794-806 MHz a las comunicaciones PPDR.
En 2007 se planifico la banda, ver Figura 1 y Figura 2, dejando 2x12 MHz para PPDR, con 2x5 MHz para una red de banda ancha, adyacente al bloque D, de 2x5 MHz, que se iba a subastar como publico/privado (licencia comercial para una red de banda ancha nacional utilizada con prioridad para flotas de emergencia).
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Figura 1. Planificación de la banda de 700 MHz
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Figura 2. Asignación de banda a PPDR
En 2008 se subastó la banda de 700 MHz, que alcanzó un valor de 20 b$, pero no se consiguió asignar el bloque D (no se alcanzó el mínimo de 1,3 b$).

Parece ser que el FCC va a volver a subastar el bloque D, pero se va a permitir el acceso de las flotas de emergencia en roaming y con prioridad a toda la banda de 700 MHz. Para lo que se ha constituido un organismo específico ERIC (Emergency response interoperability center).

Con ello el FCC, en su National Broadband Plan, asegura:

a) Que las comunicaciones PPDR de banda ancha serán interoperables en todas partes y jurisdicciones.

b) Una cobertura nacional.

c) Una capacidad de reserva y la necesaria redundancia y fiabilidad utilizando en roaming y con prioridad las redes comerciales de banda ancha.

d) Que los servicios PPDR se actualizan tecnológicamente, incluyendo terminales a precios de mercado de consumo.
Varias organizaciones de emergencia han seleccionado LTE como la tecnología a utilizar para esta red de banda ancha nacional interoperable, coincidiendo con los despliegues LTE de Verizon y ATT en esta banda.

Muchas organizaciones de emergencia no quieren que se subaste el bloque D y piden que se asigne exclusivamente a la red de banda ancha de los servicios de emergencia, disponiendo así de 2x10 MHz propios.

Alcatel  y EADS han firmado un acuerdo de colaboración para el desarrollo de esta red LTE para las organizaciones de emergencia.

Esta red necesitaría unos 40.000 emplazamientos para cubrir el 95% de la población, con un coste no menor de 4 b$. Además, se necesitarían sistemas embarcados en vehículos para cubrir huecos de cobertura.
3 Requisitos para los servicios de datos para PPDR en LTE

Como se ha indicado anteriormente, en EEUU se ha decidido utilizar LTE para soportar el servicio de banda ancha de las redes de emergencia en 700 MHz. 

Los requisitos específicos para las redes LTE de seguridad y emergencia se detallan en el informe FCC 11-06
, que pueden resumirse, en algunos apartados, como sigue:

Technical Rules for the Public Safety Broadband Network

1. Architectural Framework. As an initial matter, we consider the architecture of the public safety broadband network which is critical to ensure nationwide interoperability

2. Architectural Guiding Principles

· Components of the Nationwide Network. The nationwide interoperable broadband network will comprise a set of interoperable, regional or tribal all-IP LTE networks operating in the public safety broadband spectrum; a nationwide IP backbone network; and additional network and service platforms at the national level.

· Regional or Tribal Network Characteristics. The regional networks need to support and maintain certain common characteristics in order to ensure interoperability among them. 

· Supporting Voice and Data Communications. As the LTE standard progresses, the network must become capable of supporting both mission-critical voice and data communications.
· Roaming Authentication and Internetworking Functions – Clearing House. Roamers will need to be authenticated in the visited network as they would be in their own networks. 

· Nationwide Backbone Network. Regional or tribal public safety broadband networks will need to be securely interconnected utilizing sufficient capacity in order to form a nationwide network.

· Nationwide Services and Capabilities. For the network to be truly interoperable on a nationwide basis, certain services, applications and capabilities must be available through each network and to each user to support nationwide interoperability. 

· Evolution. It is imperative that the public safety broadband network evolve as new technologies become available. While the current baseline for LTE technology is Release 8, new releases of this standard will offer capabilities that further enhance public safety communications. 

3. Open Standards. Open standards enable vendors to build to common parameters. 
4. Technology Platform and System Interfaces. We require that public safety broadband networks adopt the LTE technology platform, particularly 3GPP standard, E-UTRA, LTE, associated EPC, and that they support specified interfaces.

5. System Identifiers. Compliance with 3GPP standards requires that public safety broadband networks be assigned network identification numbers.
6. Roaming Configurations. The 3GPP LTE standards set two categories of roaming: home-routed and local breakout.

7. Roaming Authentication and Internetworking Functions. Roamers will need to be authenticated in the visited network as they would be in their own networks.

8. Interconnectivity of Regional or Tribal Broadband Networks. The anticipated set of regional or tribal broadband networks will not serve as a nationwide interoperable broadband network unless they are interconnected with adequate capacity to support the end-to-end interoperable connections traversing multiple networks and to support roaming connections.
9. Prioritization and Quality of Service. We seek comment on how public safety broadband networks should support both prioritization and quality of service among connections as well as applications over these connections.
10. Mobility and Handover. As users move within a network operator’s coverage area, their communication sessions need to continue without any interruption.

11. Out-of-Band Emissions and Related Requirements. It is imperative that the networks that comprise the public safety broadband network are protected from interference from adjacent and near operations or nationwide interoperability could be harmed.

12. Applications. One means of facilitating roaming across public safety broadband networks is to ensure that users of each network have access to a common set of applications. Each early deployed network support five applications recommended in the NPSTC BBTF Report: (1) Internet access; (2) Virtual Private Network (VPN) access to any authorized site and to home networks;67 (3) a status or information “homepage;” (4) provision of network access for users under the Incident Command System, and (5) field-based server applications.

13. Interconnection With Legacy Public Safety Networks. Capabilities exist for the support of public safety communication services across both narrowband and broadband networks.
14. Performance. We recognize the importance of ensuring that public safety broadband networks have adequate capacity, spectral efficiency, QoS and overall performance to achieve nationwide interoperability. We should require public safety broadband networks to provide outdoor coverage at minimum data rates of 256 Kbps uplink (UL) and 768 Kbps downlink (DL) for all types of devices, for a single user at the cell edge.
15. Network Capacity. As commercial technologies become increasingly efficient, it is important to ensure that public safety broadband networks are able to capture these efficiency gains.

16. Security and Encryption. Secure communications are of vital importance to public safety and are needed to encourage increased usage and reliance on the network.

17. Robustness and Hardening. As many public safety entities and organizations have stated in their comments, it is critical that public safety have available to it a resilient and reliable public safety broadband network.

18. Coverage Requirements. Coverage is an important consideration in ensuring that the public safety broadband network is interoperable on a nationwide basis. 

19. Coverage Reliability. While geographic coverage of a network is important, network availability is another critical factor. An unreliable network is inoperable, and therefore not interoperable.

20. Interference Coordination. We noted the importance of providing “a solid mechanism for ensuring efficient, interference-free implementation and evolution of regional or tribal, statewide or local early-deployed networks.”
21. Incumbent Narrowband Operations. In realigning the 700 MHz public safety spectrum to create a consolidated broadband allocation, certain incumbent public safety narrowband operations would need to be relocated to the new consolidated public safety narrowband allocation.
Public Safety Roaming on Public Safety Broadband Networks
Enabling public safety users to roam on multiple public safety broadband networks is an important step on the path to a nationwide interoperable public safety network.

22. Prioritization and Quality of Service to Support Roaming. We seek comment on public safety needs and standards for prioritization in the context of public safety intra-system roaming.

23. Applications to Be Supported for Roamers. Broadband technologies can advance public safety and homeland security by improving the operability, interoperability, and usability of public safety communications.

24. Public Safety-to-Public Safety Roaming Rates. We recognize that providing intra-system roaming support may add some costs to the operations of any network that is subject to roaming requirements.

25. Volume of Roaming Traffic. We make no assumptions about the amount of intra-system roaming that will occur.

26. Proposed Model Agreement. We provided a “Standard Lease” to govern the spectrum leasing arrangement between the PSST and waiver recipients.

Ya se están constituyendo consorcios de fabricantes para responder a la construcción de estas redes. A continuación se incluyen algunas consideraciones que estos consorcios están teniendo en cuenta,

e) El motivo principal de la decisión de utilizar LTE para redes de emergencia es su utilización para vídeo y datos, conforme se muestra en la Figura 5.
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Figura 5. Utilización de LTE para redes de emergencia

f) Las aplicaciones de datos más usuales van a ser las que se muestran en la Figura 6.
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Figura 6. Aplicaciones de datos

g) Por otro lado, en cuanto a requisitos de fiabilidad y misión crítica, es importante considerar que inicialmente, como muestra la Figura 7 , las redes de emergencia para voz actuales se seguirán utilizando, hasta evolucionar a una red de voz y datos también de misión crítica.
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Figura 7. Evolución a una red de voz y datos de misión crítica

h) En este sentido, la  Figura 8  muestra la incorporación de funcionalidades PMR actuales a la red de Banda Ancha
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Figura 8. Incorporación de funcionalidades PMR

� http://transition.fcc.gov/Daily_Releases/Daily_Business/2011/db0126/FCC-11-6A1.pdf
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