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This document proposes language for sections and 4 of TR 36.809.   This is the Scope and General description of RF pattern matching sections respectively.
<begin changes>

1
Scope

The objective of this study item is to evaluate the inclusion of measurements to the E-SMLC, both those currently included and those available but not currently included in LPPa by an RF Pattern Matching positioning technology in LTE. This performance will be compared to that using the measurements currently specified for the ECID location method.
The implementation will be an E-SMLC based eNodeB-assisted location service using existing E-UTRAN measurements which are provided to the E-SMLC via the LPPa positioning protocol.

This study item is intended to complement already standardized location methods and existing location work items.

<end changes>

<begin changes>

4
General description of RF pattern matching
Radio Frequency Pattern Matching (RFPM) sometimes referred to as RF fingerprinting, is a general class of positioning techniques by which a set of RF measurements,  made either by the UE or the eNB, is compared against a predicted set of values in order to estimate the UE location.  Typical types of RF measurements include signal strength measurements and timing measurements.  In LTE, the signal strength measurements would correspond to Referenced Signal Received Power (RSRP) while the timing measurements would correspond to both Timing Advance and Reference Signal Time Differences (RSTD). 

In implementing RFPM, there are two main considerations.  The first is how to arrive at a set of predicted values that accurately reflect the values of the real network.  The second consideration is how one compares or matches the set of measurements made by the UE and the eNB to this “database” of predicted values to estimate the UE’s location.  Figure 4.1 highlights the major components of an RFPM location system. 
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Figure 4.1: Example components of an RFPM positioning system.
There are several approaches for constructing a database of predicted values.  It is beyond the scope of this document to get in specific modelling techniques.  However, at a high level, standard RF propagation models can be used to estimate signal strength values or more sophisticated approaches that use some combination of propagation models, measurement data, and graphical information systesm (GIS) can be used to estimate signal strength values or timing measurements.  

Once the model or database of the RF characteristics of the network is available, a pattern matching algorithm is utilized to estimate the location of the UE.  Any number of statistical processing techniques can be employed to solve this problem, such as a maximum likelihood estimator.  Again, it is beyond the scope of this document to describe in detail the various techniques that can be used to solve this problem.

In short, RF pattern matching is a flexible location approach that allows for any type of measurements that can be modelled in some way to be incorporated into the location estimate.

<end changes>

