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Existing 9-1-1 System 

Presenter
Presentation Notes
This diagram represents the current E9-1-1 network.  It traces a 9-1-1 call placed from a landline phone (555-1234).  The Public Switched Telephone Network (PSTN) delivers this call through a telephone company Central Office (CO) to a 9-1-1 tandem switch or Selective Router (SR).  There are 18 Selective Routers that serve Virginia and each 9-1-1 center or public safety answering point (PSAP) is connected to at least two. The SR routes the 9-1-1 call based on an Emergency Services Number (ESN) assigned by the Master Street Address Guide (MSAG) to the appropriate PSAP and provides the call back number or Automatic Number Identification (ANI).  The PSAP’s call handling equipment (CHE) searches a Automatic Location Identification (ALI) database for the subscriber information associated to that telephone number.  A database record is returned from the ALI database that includes the registered address and owner information for that telephone number.  The main issue is that almost all of these connections in the system are analog including the data connections.  Most PSAPs still use modems that communicate at 9600 baud to retrieve the ALI information from the database.  This network has preformed well for many years, but has struggled to support newer communications technologies like wireless and voice over Internet protocol.  Simply put, the current network uses forty year old technology (analog) that is being phased out and needs to be replaced to continue to support the way our citizens communicate today.  
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Challenges to Existing 9-1-1 System 
• Telecommunications Services 

– Multiple service providers/technologies 
– New technologies/applications continually 

developed 
– National and global instead of local 
– Increased flexibility/mobility of citizens 

• 9-1-1 system 
– Nine, independent networks  
– Extremely limited ability to process data 
– CORE ANALOG TECHOLOGY IS GOING AWAY 

Presenter
Presentation Notes
The current 9-1-1 system is struggling to continue to meet the demands of today.  Unlikely the old days when there was a single telephone service provider, there are now dozens of providers and technologies that our citizens can chose for telecommunications services.  Almost every day there are new technologies and applications being announced that allow people to communicate in ways never before possible.  While telephones of the past were fixed to one location, wireless and Internet technologies now allow people to take their devices anywhere in the nation or even the world and still have services.  The companies that offer these services often do not have a local presence anymore either.  Ultimately, it is the demands of the users for greater flexibility and mobility that is driving these new products and services and will be driving how people communicate with each other and 9-1-1.Unfortunately, the current 9-1-1 system cannot keep pace with the advancements in telecommunications services.  In fact, there is not one 9-1-1 network in Virginia.  There are nine independent networks that are not interconnected (seven provided by Verizon and two by CenturyLink).  This prevents the transfer a call through the 9-1-1 network to another PSAP that is  served by a different network.  Instead, they transfer the call on a 10-digit telephone line thus losing any associated data about that call.  If they need to ALI information, they will need to relay it by voice across the telephone.  Even if the PSAPs are on the same network, the current network has a VERY limited ability to process data.  The ALI data stream can only contain 512 characters of data and currently that is all used to transmit the subscriber information (name, address, telephone number) and other call data (longitude, latitude, telephone company name, etc.).However, the most significant challenge to the 9-1-1 network that is driving the need for NG9-1-1 is the fact that the analog technology at the core of the current 9-1-1 network is going away.  Much like television or wireless telephone service migrating from analog to digital, so is the landline telephone infrastructure.  The same infrastructure that serves the public switched telephone network (PSTN) serves the 9-1-1 network.  As more and more of this network is decommissioned, it will become more critical that 9-1-1 be migrated off of it.
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What is Next Generation 9-1-1? 
• NG9-1-1 is the solution to existing 

challenges 
– Migration from circuit (analog) to packet 

switched (IP) technology 
– A complete upgrade of the E9-1-1 network to a 

shared IP network 
– A system of systems serving local, state and 

national needs 
– Required to meet the demands of new 

telecommunications technologies 
 

Presenter
Presentation Notes
So what is the solution…The solution is to deploy a Next Generation 9-1-1 (NG9-1-1) system.  What is NG9-1-1?NG9-1-1 is a shared Internet protocol (IP) network that uses packet switched technology rather than circuit switched technology.  It is a complete upgrade of all existing network components, but should not require the replacement of equipment in the PSAP. The PSAP grant program provides an avenue for localities to purchase equipment that is NG9-1-1 ready.  Most jurisdictions already have or working toward acquiring equipment that is NG9-1-1 ready to the standards that are in place today. VITA has regional coordinators, who are ready to assist localities considering an equipment upgrade.  The NG9-1-1 will likely be a collection of networks rather than a single network, much like the Internet.  But much like the Internet, it will need to be built to a set of standards to ensure seamless interoperability not only within Virginia, but also with surrounding states.  It must also be scalable and adaptable as requirements grow and change with new technological advancements.  NG9-1-1 will enable public safety to keep pace with technology instead of lagging behind.
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Benefits of Next Generation 9-1-1 
• Flexibility within the PSAP 
• Integration of voice and data 
• Increased data available to the PSAP 

– About the caller 
– About the incident 
– About sharing data with other PSAPs and first 

responders 

Presenter
Presentation Notes
The benefits for NG9-1-1 are increased flexibility within the PSAP.  Much like IP technology has allowed greater flexibility and mobility for our citizens, it will also provide that same kind of flexibility and mobility to the PSAPs.  It will allow the integration of voice and data and greatly increase the ability of the PSAPs to share data and technology.  PSAPs will also be able to receive more information about the calls. Calls will be delivered with more location information and potentially supplemental information about the caller (medical history, photos, premise information).  This information may be made available at the time of the call, also when transferred between PSAPs. 
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Guiding Principles 
• 9-1-1 is an essential, local/regional, public 

safety service 

• Need to address ALL of 9-1-1 not just NG 

• Full stakeholder engagement is needed 

• Services must be not be degraded 

• Economies need to be leveraged 

• Doing nothing is NOT an option 
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Presenter
Presentation Notes
The E-911 Services Board commissioned a feasibility study for NG9-1-1 in early 2015.  As the Board discussed the results of that study with stakeholders, several fundamental principles became apparent that they needed to guide deployment of NG9-1-1.  Each needs to be considered and preserved during the planning and deployment of NG9-1-1 services.
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9-1-1 Ecosystem 
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NG9-1-1 
Core 

Services 

Presenter
Presentation Notes
So what does this look like.  This diagram shows the entire 9-1-1 ecosystem.  On the left are all of the technologies that current access 9-1-1.  Starting at the top left, there is the public switched telephone network (PSTN);multi-line telephone systems (MLTS) like private branch exchanges (PBX) or enterprise voice over IP (VoIP)wireless telephone service including texting to 9-1-1; andInternet VoIP.Currently, all of these technologies are connected to the current 9-1-1 networks (top middle), which are provided through a 9-1-1 Service Provider (primarily Verizon or CenturyLink).  Calls are then routed to the appropriate PSAP.
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9-1-1 Ecosystem 
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NG9-1-1 
Core 

Services 

Presenter
Presentation Notes
NG9-1-1 involves the addition of the components in the red circle.  The primary components of NG9-1-1 are the NG9-1-1 Core Services (as defined by the National Emergency Number Association) and the Emergency Services IP Network (ESInet). The NG9-1-1 Core Services are specific to 9-1-1 and are the network functions required to receive the 9-1-1 call from a telecommunications carrier and route the call to the correct PSAP.  They need to validate that it is a real 9-1-1 call from an approved carrier (not a cyber attack), determine the location of the caller and which PSAP is responsible for that location and route the call and all associated data to that PSAP (all in just a couple milliseconds).  The ESInet is connectivity between the PSAPs that carries the call and data.  It is a private, secure, managed IP network.  Though as the name implies,  it does not just serve 9-1-1, but rather supports any emergency services application that requires communications between PSAPs such as VCIN, regional law enforcement records systems, radio interoperability, emergency management, etc.  It may actually be a system of systems or a network of networks tied together much like the Internet.  But just like the Internet, it will require standards to ensure that all users and applications meet some minimum set of requirements for things like security.  Many of the parts of the 9-1-1 ecosystem already have groups that regulate those functions, but there is currently no entity authorized to set standards for NG9-1-1.  The E-911 Service Board is proposing that they would be that entity.
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9-1-1 Ecosystem 
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SCC 

FCC 
Local Board 

Presenter
Presentation Notes
The diagram now includes an overlay of governance entities.  The role of the E-911 Service Board (shown in the red circle) is what is being proposed for consideration by the General Assembly in 2016.  The NG9-1-1 Core Services (referenced in the red circle) are the functions, as defined by the National Emergency Number Association (NENA), that are required to receive 9-1-1 calls into the ESInet and route those calls to the appropriate local 9-1-1 center.
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Role of the E-911 Services Board 
• Define Standards for: 

– NG9-1-1 Core Services 
– ESInet 
– PSAP Function 
– Processing of information through the ESInet 
– Ensuring the Commonwealth can operate as a 

single network and interoperate with other 
states 

• Assist localities with best practices for 
those things in Local control 
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NENA I3 Standard 

Presenter
Presentation Notes
With regards to NG9-1-1, the Board’s primary role would be to set standards for the NG9-1-1 Core Services, ESInet and how the PSAPs function with them.  The good news is that the National Emergency Number Association (NENA) is working on a standard (called I3) that will define many of these elements.  Even beyond I3, the Board will be responsible for setting standards for any information that passes through the ESInet.  This is essential to ensure that the Commonwealth can operate as a single network and interoperate with other states.Though the Board will set standards for only these areas, the Board will continue to provide assistance to local PSAPs for things that fall within local governance.  Rather than standards, the Board would focus on providing best practices in these areas.  Doing this, PSAPs can benefit from pulling on the experiences of other PSAPs within the Commonwealth without the fear of unfunded mandates upon the locality.
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Role of GIS in NG9-1-1 
• One of the most time consuming efforts of 

moving to an NG9-1-1 system will be the 
preparation of GIS data 
– Used to provide location validation and routing of 

9-1-1 calls to the appropriate PSAP 
• Analysis of current GIS data 
• Synchronization of the MSAG/ALI with the 

GIS road centerline and address point data 

www.vita.virginia.gov 

Presenter
Presentation Notes
Unfortunately, the MSAG and ALI databases used in today’s 9-1-1 system are tabular and are not geospatially referenced.  As a result, NG9-1-1 will harness the power of GIS to locate and route 9-1-1 calls in the future.  Many of the early adopters of NG9-1-1 have found their local GIS data lacking in its quality or accuracy.  So it is critical that GIS be ready for NG9-1-1, which can take significant effort.  An analysis of the current GIS and 9-1-1 databases can help identify potential issues.  Several companies can run this analysis, but some charge for this service. VITA (staff support to the Board) offers a free analysis if the PSAP can provide a copy of the 9-1-1 databases (MSAG and ALI) from their 9-1-1 Service Provider.  These analyses will identify areas where the databases differ and can help them synchronize the data. It may take considerable effort and resources from the locality’s GIS entity to correct the issues identified by the analysis.  However, getting the data synchronized is only half the battle.  Once they are, they must be maintained as to ensure they stay that way.  This may require internal processes and workflows to be changed to improve communications and speed GIS data updates.
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E-911 Service Board Path Forward 
• Encourage legislation in 2016 to redefine 

role of the Board 
– Assist localities with the provision of 9-1-1 

through best practices and funding 
– Plan, promote and assist with deployment of 

the ESInet for future 9-1-1 
– Publish standards for ESInet and core  

NG9-1-1 services 
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Presenter
Presentation Notes
As previously mentioned the Board intends to seek legislation in 2016 to redefine its role with NG9-1-1 in these three key area.  The first involves the Board’s role in providing assistance to localities with the provision of 9-1-1 operations.  These are not mandates or standards, but are instead best practices and funding assistance to help the local PSAP operate as efficiently and effectively as possible.  The second defines the Board’s role as it relates to the ESInet and NG9-1-1 core services.  The Board’s role with the ESInet and core services is still centered on assistance and promotion as not to create unfunded mandates upon the localities.  The final role is publishing standards, but again, these would not be mandatory standards at this point, but would instead PSAP would be given incentives to follow them.  



13 

E-911 Service Board Path Forward 
• Develop statewide requirements for the 

ESInet and develop solicitation for such 
service defining costs 

• Encourage compliance with standards 
through available grant funding 

• Develop GIS data standards to support 
NG9-1-1 

• Explore funding models for sustainment of 
9-1-1 with interested stakeholders 

www.vita.virginia.gov 

Presenter
Presentation Notes
The Board will continue moving forward with the development of requirement for the ESInet and NG9-1-1 Core Services regardless of the legislation.  Even if the legislation does not move forward, statewide (non-mandatory) contracts are needed for the NG9-1-1 services to support the PSAPs.  This will allow localities to procure the NG9-1-1 services from a standard state contract if they are ready to move forward.  This will ensure that anyone buying from the state contract will be able to interoperate.Since many localities seek funding for NG9-1-1 projects through the Board’s PSAP Grant Program, the Board will likely encourage adoption of the NG9-1-1 standards by tying them to grant program.  If a PSAP wants to receive funding for an NG9-1-1 project, they will need to agree to follow the statewide standard for NG9-1-1.Since GIS data standards are critical to maintain seamless and accurate data, the Board will continue to use VITA’s data standard setting authority to define GIS data standards.  While not binding on individual localities, these will help define the statewide datasets and ensure that everyone understands what is needed for NG9-1-1.The most significant issue not being addressed at this time is funding.  Until accurate cost projections can be determined for NG9-1-1, developing a funding model is premature.  Accurate costs will be possible during 2016, which will also drive discussions of funding during 2016.  The goal will be to have a comprehensive approach to sustainable funding for 9-1-1 for consideration in the 2017 General Assembly session.
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