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1.
From traditional geographic format to civic address
Today the format used to convey the SMLC calculation result is geographic, i.e. using latitude and longitude, in context and is only possible in one of the Geographical Area Description (GAD) shapes described in 23.032 [1]. The traditional use of a geographic format as the location reporting format is consistent with the earlier traditional rollout strategy of mobile networks which has been focusing first on deploying large macro cells to provide general coverage and then later adding smaller cells to enhance coverage or capacity indoors, in difficult natural or man-made terrain, or areas with high traffic demand.

For Emergency Centers this means the received UE location is described as a geographical shape related to a set of latitude and longitude shapes. Yet, Emergency Centers do not in reality dispatch police, fire, and ambulance services to a set of latitude and longitude coordinates in suburban and urban areas. The location description coming from the PLMN needs to be further converted into a civic address consisting of street address, city, postal code and other related information, which may be less accurate and more resource consuming both for the network and for the UE than simply providing the Civic Address of e.g. the serving cell as the UE location.

It is therefore proposed that the SMLC reporting format is expanded to also include a civic address format. The civic address would be based on the already existing IETF Presence Information Data Format Location Object (PIDF-LO) [2].

2.
The benefits of using the civic address format
Providing a native civic location format will provide the wireless community with at least the following benefits:

· When the civic address is available, no time is needed at an Emergency Center to convert from geographical to civic formats before dispatching emergency personnel (i.e., police, fire, ambulance) and no energy will be consumed for measurements which may be crucial for UEs in an emergency situation.

· When the civic address is available, additional location inaccuracy is avoided from converting geographical format to civic format used to dispatch emergency personnel.

· When the civic address is known, the civic address of a cell and positioning devices can be easily defined without using the services of a surveyor to determine the latitude and longitude. This will significantly save time and cost during network installation and will simplify relocation of base stations, access points or positioning devices. Furthermore, GPS receivers may be avoided in at least some deployments.
· Many operators will connect their NodeB’s to Distributed Antenna Systems (DAS) for cost effective coverage on the street level in urban and suburban areas. While A-GPS may still work in many of these areas, this cannot be guaranteed. Also, not all UEs have A-GPS, especially older generation UEs. The DAS configuration can disrupt the ability of traditional radio measurement based positioning methods. In such cases, positioning devices can be used instead to locate the UE. The SMLC will use the location of the reported positioning device as the UE location. But if the location has to be in a geo (lat/long) format, the time and effort to precisely survey the device location can be very expensive. On the other hand, the civic format would allow for the location of the positioning device to be easily defined .

· Some controlled access facilities, such as airports, will provide the wireless carriers with connections to a Distributed Antenna System (DAS) that connects a given cell to multiple antenna heads. In such facilities A-GPS may or may not be reliable. The DAS configuration will likely disrupt the ability of traditional radio-measurement based positioning methods. In such cases, positioning devices that can be reported by the UE can be used to locate the UE. The SMLC will use the location of the reported positioning device as the UE location.

· The proposal allows also for an easy way to also use the third dimension in positioning, at least in some deployments, by e.g. using the ‘floor’ field in the Civic Address.

· To comply with NENA i3 evolving standards [3] which allow the reported subscriber location to be either in geo (lat/long) or civic (street address) formats.

· The use of Civic Address is flexible, easy to implement and has a minor impact on the standard.

3.
Conclusions, Proposals
The addition of a civic format provides the wireless community with greater flexibility in determining and reporting the UE location to the location services client. The civic format is a better match than a geographical format to the needs of the Emergency Center when dispatching emergency personnel in urban and suburban areas. Using the civic format, when available, can reduce the time the Emergency Center will need to dispatch emergency personnel.

The format will make it quicker and less costly to record the location of a cell  and positioning devices and use those locations as the default UE location. This will facilitate the widespread use of indoor coverage and also help provide options for areas covered by DAS.

It is proposed to agree the RANAP and PCAP CR’s in [4] and [5] to enable inclusion of Civic Address in when the location of a UE is reported. 
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