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Introduction 

This document describes the network interface specifications for the Enhanced 911 (E9-1-1 or 911) service, which is provided for Competitive Local Carriers (CLEC). It describes the transmission channel, transmission performance parameters, and the interfaces available. It also describes the signaling protocol requirements. Most of these requirements are referenced to the point of interface between AT&T and the CLEC. This point is termed the demarcation point or point-of-interface (POI). 

This document is intended as a guide for those requiring an understanding of the technical aspects of the E9-1-1 service to CLECs, and technical requirements at the POI. It defines the network interface and signaling protocol requirements that will ensure compatibility with AT&T's switch network. 

The AT&T E9-1-1 service provides a CLEC with the ability to offer E9-1-1 service to their customers. E9-1-1 service gives the ability of displaying a 9-1-1 caller's location information automatically at the answering point for that call. The terminology used is: the caller's location information is called ALI (Automatic Location Identification), while the answering point of a 9-1-1 call is called a PSAP (Public Safety Answering Point). The CLEC must provide AT&T with the ALI information of their customers so that it may be displayed at the PSAP. 

The AT&T E9-1-1 service provides the CLEC with E9-1-1 Trunks (sometimes called CAMA trunks) from the POI to the AT&T Selective Router (sometimes called an E9-1-1 Tandem). To utilize this service the CLEC switch must be capable of sending the calling station's automatic number identification (ANI) via Multifrequency (MF) Address signaling, as described later in this document. 

Definitions, Abbreviations, and Acronyms 

· 9-1-1 (911): A 3-digit telephone number used to report emergency situations to a public safety answering point (PSAP). 

· E9-1-1: Enhanced 911 service that can automatically route emergency calls to a designated public safety answering point (PSAP) based upon the geographic location from which the call originated. 

· 911 Tandem: See Selective Router. 

· 911 Trunk: A voice trunk used to pass ANI information via MF signaling. 911 Trunks are one-way trunks, with only the CLEC permitted to seize the trunk and perform a call setup. 

· Automatic Location Identification (ALI): An E9-1-1 feature by which the name and address associated with the calling party's telephone number (see ANI) is displayed at the PSAP. 

· Automatic Number Identification (ANI): The 7-digit directory number of the calling party. Used for routing (see selective routing) the 9-1-1 call to the appropriate public safety answering point (PSAP). Seven digits of the customer's 10-digit telephone number are passed through the network. The area code (or NPA) is derived from the provisioning of the incoming trunk to the Selective Router. 

· Centralized Automatic Message Accounting (CAMA): This term is typically used to describe a detailed billing arrangement. For 9-1-1 service this term indicates the feature of passing the ANI over a trunk. 

· CAMA Trunk: A 911 Trunk. 

· Central Office (CO): A telephone company facility that houses the switching and trunk equipment. 

· Class 5 switch: Sometimes used interchangeably with CO. Indicates central office switching equipment. 

· Competitive Local Carriers (CLEC): An entity with a class 5 office providing local telephone service. 

· CCS: Hundred call seconds. Used in traffic engineering for trunk sizing. 

· Demarcation point: The separation point, on one side of this point the responsibility of service delivery belongs to AT&T, on the other side responsibility belongs to the CLEC. 

· Emergency Service Central Office (ESCO): A code that identifies the class 5 switch that originated the 9-1-1 call. The ESCO is delivered to the default PSAP for that incoming trunk to the selective router, instead of the caller's ANI, when there is an ANI failure. The PSAP will receive on their ANI screen the following display: NPD-911-0TTT. Where TTT is a unique 3-digit code provisioned by AT&T to identify the incoming trunk that experienced the ANI failure. The seven digit sequence (NPA)911-0TTT will be stored within the AT&T operation support system LMOS, used by maintenance personnel. 

· Emergency Service Numbers (ESN): 3-digit number used to identify the PSAP locations as well as unique combinations of police, fire, and emergency medical service designated to handle emergency calls within a particular geographic area (i.e. emergency service zone). 

· Emergency Service Zone (ESZ): A geographical area in which all residents are served by the same set of selective agencies - fire, police, and emergency medical service. Within a particular selective router, each ESZ is assigned a distinct ESN. 

· Key Pulse (KP): Refers to an MF signal that indicates the start of a field of information. 

· Multi frequency (MF) signaling: A protocol for communicating information over the AT&T trunk network. 

· Network Channel (NC) Code: An encode description of the channel that is provided from the POI to the AT&T Central Office. Refer to Bellcore's GR-334-CORE for further details. 

· Network Channel Interface (NCI) code: Identifies interface specifications associated with a particular channel. Refer to Bellcore's GR-334-CORE for further details. 

· Numbering Plan Area (NPA): Area code. 

· Numbering Plan Digit (NPD): Numbering plan digit. A single digit encoding of the 9-1-1 caller's NPA, used in the communications between the selective router and the PSAP. 

· On-hook: A supervisory condition used to indicate that the equipment is idle. On-hook signaling is part of MF signaling protocol. 

· Off-hook: A supervision condition indicating that the equipment is in-use. Off-hook signaling is part of the MF signaling protocol. 

· Local Interconnection Service Center (LSC): Responsible organization for taking of CLEC orders, and providing information concerning the AT&T E911 network. 

· Point-of-interface (POI): The hand-off point at which the CLEC's E911 service enters the AT&T network. 

· Public Safety Answering Point (PSAP): Answering location for 9-1-1 calls. 

· Remote Office Test Line (ROTL): A testing capability for trunks. 

· Seizure: Refers to a service condition indicating a call for service. It is indicated by an off-hook signal and the absence of any connection to another trunk. 

· Selective Router: A Class 5 switch with special features that allow it to route 911 calls to the appropriate PSAP. 

· Start Pulse(ST): Refers to a MF signal that indicates the end of a field of information. 

· Trunk: A communications path connecting two Central Offices. 

· Wink: A short duration 'off-hook' signal used as a supervisory signal on a 911 Trunk. The off-hook signal is preceded and then followed by on-hook. 

Service Configuration 

The Service Configuration figure illustrates an E9-1-1 service configuration for a CLEC. Only 9-1-1 calls will be allowed to traverse the 911 Trunks designated for this service.  Only well defined geographical areas are serviced by each Selective Router. For example, an AT&T Selective Router in Los Angeles, CA will not support E9-1-1 service for callers in San Francisco, CA. Therefore, CLECs must obtain the service areas for the AT&T Selective Router. (Refer to CA/NV Selective Router Info and Selective Router Maps posted under User Guides/Tech Pubs to CLEC on-line. 

Traffic Restriction 

Only 9-1-1 calls are to be delivered on 911 Trunks to an AT&T Selective Router. If the CLEC in error sends a non-911 call down that trunk but delivered the correct MF signaling protocol, the call will be blocked or it will be completed to the default PSAP assigned to that 911 Trunk. 

The MF signaling protocol on 911 Trunks allows for only 7-digits of the caller's full 10-digit telephone number ([NPA]-NNX-XXXX) to be conveyed over the trunk going into the Selective Router. The Selective Router is programmed (i.e., provisioned) to associate a single area code (i.e., NPA) with that incoming 911 Trunk. Therefore, the 911 Trunks are restricted to supporting E9-1-1 service for one area code per trunk group. The CLEC will be required to provision additional trunk groups for each additional NPA served.  

In addition to the restrictions described above, the Selective Routers support a select group of PSAPs, further restricting the telephone numbers that will be supported on a particular 911 Trunk group. This restriction is further explained below in Emergency Service Zones. 

Emergency Service Zones / Default Emergency Service Numbers 

Due to the topology of the E9-1-1 service, Selective Routers serve a specific geographic area, and therefore a sub-set of telephone numbers. These facts will restrict the telephone numbers that can be serviced via a given 911 Trunk group. The rational for this restriction is explained below. 

To provide the E9-1-1 service in the State of California it is divided by the State's County Coordinators into Emergency Service Zones (ESZ). These ESZs are geographical areas in which all residents (hence telephone numbers, or ANIs) are served by the same set of selective agencies. Each ESZ is assigned a distinct number called the Emergency Service Number (ESN). There is also a one-to-one mapping of a particular PSAP to an ESZ/ESN. Traditional network efficiency has always directed a single Central Office (e.g., Selective Router) to serve a single particular customer (e.g., PSAP). Following this network efficiency dictates that a single Selective Router would support a particular PSAP. Thus a particular Selective Router supports a particular Emergency Service Zone, and hence a particular set of telephone numbers. 

The implication of a single particular Selective Router serving a particular ESZ implies that the CLEC needs to route 911 calls from a customer in a given ESZ to the assigned Selective Router serving that ESZ. Disrupting this service arrangement increases the cost of providing E9-1-1 service, and therefore must be avoided. 

The CLEC must negotiate the appropriate default ESN with the County Coordinator within the County the CLEC is serving. The default ESN is assigned to a designated default PSAP whenever an E9-1-1 call cannot be selectively routed due to ANI failure, garbled digits or other causes. The default ESN is assigned to the PSAP that normally would receive most of the calls from that End Office. These assignments are made by the County Coordinator with the agreement of the PSAP. No valid ALI information is received on a defaulted call; however, the information displayed on the ANI console indicates the End Office from which the call originated. Only one default ESN can be assigned per trunk group. 

Selective Router Number Assignment Restrictions 

AT&T Selective Routers support telephone numbers (i.e., ANI) on NPA-NNX boundaries. This technical requirement demands that CLECs send all 911 calls within a given NPA-NNX block to the same Selective Router. If the CLEC's telephone subscribers within an NPA-NNX cross the serving boundary of the AT&T Selective Router, additional trunks from the Selective Routers to the PSAPs may be required. Adding trunks from a Selective Router to a PSAP is a separate and additional step in the process of providing E9-1-1 service. 

Physical Details of the POI 

The connections at the POI between the CLEC and AT&T will be a digital 4-wire interface. The NC and NCI codes describe the available network interfaces, and the transmission requirement (ref. GR 334-CORE, June 1994). 

E9-1-1 Intersystem AC Signaling: MF Signaling 

The signaling of supervisory control (e.g., wink) and information (e.g., ANI) over the E9-1-1 Trunks is accomplished via multi-frequency (MF) pulsing. If the POI is digital, the encoding shall be accomplished via u-law convention. The specifications for MF signaling is provided with Section 6.4 of the LSSGR, July1987 in the section entitled 'Intersystem AC Signaling.' Those complete requirements are not repeated here; they should be well understood and complied with by all Central Office switch and PBX manufacturers. 

Signaling Protocol 

This section presents the signaling protocol between the CLEC switch and the Selective Router. This signaling protocol is a one-way protocol. This means that only the CLEC switch is capable of initiating the call. The function of the signaling is to seize an E9-1-1 Trunk, establish the voice path, and send the ANI information to the Selective Router. 

Maintenance 

The 911 Trunk is a one-way trunk from the CLEC to the 911 Selective Router. As a one-way trunk it is only testable from the near-end (i.e., the switch that originates a call) switch. Thus, testing of the 911 Trunks is only possible from the CLEC switch. The 911 Selective Router will be capable of 100, 102 and 105-Type test lines. The testing/surveillance of the 911 Trunks on an on-going basis requires that the CLEC be capable of initiating trunk testing. 

Note that the network channel interface is a digital interface with Super Frame format. This digital technology does have the capability of providing performance information (slips and out-of-frame conditions) that should also be used to monitor the trunk's transmission quality. AT&T makes use of both trunk testing technologies. 

Trunk Provisioning 

It will be the responsibility of the CLEC to order the correct number of 911 Trunks from AT&T. To comply with the State's requirement that the grade of service be such that the probability of blocking is P.01, AT&T recommends the following rule of thumb for 911 Trunk sizing. Using Neal-Wilkinson tables for B.01, with a traffic load assumption of 1.0 CCS per 1000 main stations. A minimum of 2 trunks per trunk group must be provisioned. The CLEC must monitor their 911 Trunk utilization to ensure that they have correctly sized their 911 Trunks. 

The sizing of the trunks is also used to limit the number of calls allowed from a given Central Office. This is done so that a single emergency event, such as a single car accident, does not tie up all of the PSAP trunks and call takers with a large number of multiple 9-1-1 calls reporting the same event. Therefore, the traffic engineering must be done carefully, without too much over sizing of the 911 Trunk groups. 

