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1 Reason for Contribution

The purpose of this contribution is to propose the transfer of mapping information as a feature of LPPe 2.0
2 Summary of Contribution

This document proposes that map data should be transferred through LPPe 2.0.
It establishes that existing LPPe messages can be extended to support the requesting and provision of map data, as an additional form of assistance.
Maps may be used for both outdoor and indoor use cases

3 Detailed Proposal

1. Introduction
LPPe is a protocol that provides assistance to support positioning using a number of technologies. These are in large part based on the provision of information about positioning references, such as the location and identity of nearby radio transmitters, which may be used along with measurement information collected by the Target itself to infer the geographical position of the user. 

However, this existing LPPe assistance data only provides part of the information that may be used to locate a user.

In particular, the limitations that are imposed by boundaries to the user’s movement in many cases reduce the uncertainty of a user’s position

Hence, the provision of knowledge of the boundaries that apply to a user, in the form of maps, constitutes assistance that reduces the uncertainty of a position estimation.
It is therefore proposed to add support for maps to LPPe as an additional type of assistance data. 

2. Map Based Assistance
2.1 Use Cases
Map assistance is used in two primary Use Cases:-
2.1.1 Outdoor Positioning
Outdoor maps are of benefit to outdoor positioning methods, where a user is in a constrained environment, such as if a user can only move along a road, river or similar constraining entity.

Outdoor maps can cover wide geographical areas if these can be supported in the Target. 

The maps themselves are used to indicate the extent of the constraints, e.g. the local network of roads, together with sets of attributes (metadata) for each road.
2.1.2 Indoor Positioning
Indoor maps are of benefit to indoor positioning methods, such as PDR (Personal Dead Reckoning), WLAN based positioning procedures, and others that are applicable within buildings.

Consequently maps that are defined for indoor use have limited geographical extent, i.e. they only need to cover areas of the size of buildings.
The Indoor maps themselves must be sufficient to define the boundaries within the buildings spaces – i.e. the locations of walls, and also the ways through, such as doorways or escalators/lifts (“Accessors”). The maps will also need to include a limited amount of metadata for the entities defined in the map.
2.2 Existing Standards
It should be noted that some standardisation work on Mapping has been has been carried out by the OGC (Open Geospatial Consortium). 
OGC have created XML definitions that cover a variety of map types, but these are complex definitions that go much further than would be required simply for data that is sufficient to provide navigation assistance. 
Currently though, there are no known mapping standards applicable to navigation. 

3. Proposal for extensions of LPPe

The following LPPe Ies would need to be changed:

3.1 Provide Capability

On a Capability request, a Target will need to respond with map capability details in a Provide Capability message. Hence the Provide Capability IE would need extension to indicate the type(s) and size of map that a Target can support.

3.2  Request Assistance

As a Target leaves an area for which it has current map data, it will need to be able to make an Assistance request for new map data. The Request Assistance IE would need extension to indicate the map type and location area that a Target requires a map to cover.

3.3  Provide Assistance

A Provide Assistance IE would need extension to pass the map data back to the Target, supporting map data as an additional type of assistance.
Note that map data could be expressed in ASN.1 if directly defined in LPPe, or may be in an embedded format (e.g. as an XML octet string).
Note: Since map exchanges may take place outside of an immediate positioning procedure, a map Assistance exchange would be an application for a SUPL 3.0 GSS procedure.
4 Intellectual Property Rights

Members and their Affiliates (collectively, "Members") agree to use their reasonable endeavours to inform timely the Open Mobile Alliance of Essential IPR as they become aware that the Essential IPR is related to the prepared or published Specification.  This obligation does not imply an obligation on Members to conduct IPR searches.  This duty is contained in the Open Mobile Alliance application form to which each Member's attention is drawn.  Members shall submit to the General Manager of Operations of OMA the IPR Statement and the IPR Licensing Declaration.  These forms are available from OMA or online at the OMA website at www.openmobilealliance.org.

5 Recommendation

We recommend OMA Location WG to extend LPPe specification to include map based assistance, both for indoor and outdoor positioning.
It is proposed to extend LPPe to permit the transport of geographical mapping information for positioning assistance 

Consequently, it is proposed that OMA LOC considers adding both indoor and outdoor mapping into LPPe 2.0 RD and TS as a new functionality.
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