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1 Introduction

Part of the objective of the SI on indoor positioning enhancements [1], is to evaluate potential 3GPP positioning enhancements for indoor users: 

Evaluate physical layer design options, enhanced measurements, and/or any additional impacts or enhancements, as applicable per technology, for RAT-dependent and RAT-independent positioning systems, including suitable frequencies and signals [RAN1]
In previous meetings, the enhancement of reporting WiFi and Bluetooth beacon identifiers have been discussed and analyzed. Such reported identifiers are mapped to a location in a network node such as a location server by using a National Emergency Address Database (NEAD). The accuracy of such positioning depends on the accuracy of the NEAD entries, or even the availability of a NEAD entry for the reported beacon identifier.

To completely address the localization enhancements from beacon identifier reporting, it is therefore important to also address mechanisms for populating NEAD with up to date information. This is addressed in this contribution.

2 WiFi/BT beacon identifier reporting
The WiFi/BT reporting procedures are still FFS, but the UE will in one way or another (LPP, LPPe, RRC+LPPa) provide detected WiFi/BT beacon identifiers to the location server as illustrated by Figure 1.
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Figure 1. Indoor positioning enhancement where the UE detects and reports WiFi/BT beacon identifiers.
The location server will then look up the reported beacon identifier in National Emergency Address Database (NEAD) to find the location of the beacon or a dispatchable address associated to the beacon identifier. However, it is also possible that there exists no entry associated to the beacon identifier in NEAD, in which case the reported beacon identifier cannot be used for positioning.

3 Self-Organizing NEAD

Requirements on ease of use were central when specifying LTE. Certain key self-organizing network use cases were addressed in Rel 8 and onwards, see for example [2] for an overview. One of the most successful procedures was Automatic Neighbor Relations (ANR), where a UE that has reported an unknown physical cell identifier to a base station, could be requested to retrieve more information such as the unique ECGI of the reported cell. Thereby, the base station automatically can establish an associative list between physical cell identifiers and globally unique E-CGIs to be used to map subsequently reported physical cell identifiers by other UEs to an E-CGI.
The situation is very similar to the UEs reporting beacon identifiers (IDs) to the network node. In case there lacks an association to an address or location in NEAD, then the reported beacon identifier cannot be used. Similar to ANR, there could be an enhanced procedure where the network node can request the UE to retrieve beacon location information (BLI) from the beacon and report the retrieved BLI to the network node, which can establish an ID to BLI association. For subsequent reported beacon IDs, NEAD now has an association to BLI that can be used. The network node can be the location server, or also the serving base station in this procedure.

Figure 2 illustrates a generic procedure for self-organized retrieval of beacon location information to automatically populate NEAD with information.
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Figure 2. Self-organized retrieval of beacon location information.

Note that the procedure features an optional BLI request step, which could be beneficial to prevent extensive beacon broadcasting of beacon location information.
Proposal 1: Procedures shall be considered that enables the location server to request a UE to retrieve and report beacon location information and thereby automatically populate NEAD entries. 
4 WLAN Location Configuration Information
There exists a procedure in existing WLAN specifications [3, e.g. Sections 5.2.7, 5.2.7.7, 7.3.2.21.9 and 7.3.2.22.9] that enables a UE/STA to retrieve beacon location information from a WLAN AP. The procedure is based on a Location Configuration Information Request sent from a UE/STA, and in response the WLAN AP signals a Location Configuration Information Report with content illustrated by Figure 3. Hence UE can use this procedure to retrieve WLAN AP location information and submit to the LTE location server, fulfilling the need to automatically populating NEAD.
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Figure 3. WLAN Location Configuration Information Report format, see Fig. 7-68m in [3].

It is FFS if the same procedure will be available from BT beacons.
5 Conclusions
In LTE, network management and ease of use is much facilitated by Self-Organizing Networks (SON) features. One key feature is ANR that enables automatic identification of neighbor cells. Similarly, the entries in the NEAD could be automatically generated by requesting UEs to retrieve and report WLAN/BT location information to the location server. We have in this contribution sketched such a procedure, and have the following proposal:

Proposal 1: Procedures shall be considered that enables the location server to request a UE to retrieve and report beacon location information and thereby automatically populate NEAD entries. 

Furthermore, text proposals are provided in the Appendix.
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7.2.2.2
 Beacon location information request and report

Reported beacon identifiers are mapped to beacon location information via database lookup on the server side. However, if there exists no database entry for a reported beacon identifier, then the information cannot be used to estimate the position of the UE. Database management is therefore central for such positioning.

In order to automatically populate location server database entries for beacon identifier and location information tuples, the location server should have the possibility to request a UE to retrieve and report beacon location information. 

Existing WLAN specifications [35] (Sections 5.2.7, 5.2.7.7, 7.3.2.21.9 and 7.3.2.22.9) enables a UE/STA to retrieve beacon location information from a WLAN AP. The procedure is based on a Location Configuration Information Request sent from a UE/STA, and in response the WLAN AP signals a Location Configuration Information Report. By enhancing the positioning procedures with a request/report procedure either directly between the location server or the UE (LPP/LPPe) or via the serving base station (RRC+LPPa), it is possible to fully automatically populate the database with association information. 
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