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1
Introduction
This work item further improved indoor positioning accuracy in a LTE network (1) by introducing OTDOA/E-CID enhancements and network assistance data for WLAN, Barometric Sensor, and TBS positioning based on Metropolitan Beacon System (MBS signals)[1]. Indoor positioning was already enhanced in Release 13 to meet the increasing demand of commercial applications, as well as to address the US FCC Enhanced 911 requirements [2]. The Release 14 work item addressed many of the specification impacts of the positioning enhancements studied and described in technical reports 36.855[3] and 37.857[4] for the aspects of the study that were not completed in the Release 13 work item [5].
2
Description
Part 1: OTDOA enhancements:

The following features are used to enhance OTDOA (observed time of arrival difference) positioning technology. 
1. OTDOA enhancements in shared physical cell identity scenario:  

A Release 13 UE cannot distinguish PRS (positioning reference signal) transmitted by transmission points (remote radio heads, a remote antenna of a base station) that shared the same physical cell identity.
This feature enables UE to identify different transmission points with shared the same physical cell identity, thus the positioning accuracy can be improved.
2. PRS based Beacon: This feature introduces a new type of transmission point that only transmits PRS (PRS based Terrestrial Beacon System (TBS)). This feature enables UE to identify additional PRS transmitted by PRS based beacon, thus the positioning accuracy can be improved.
3. PRS plus CRS measurement for OTDOA: This feature enables a UE to combine PRS and CRS (cell specific reference signal) together for RSTD measurement. Thus, the positioning accuracy can be improved.
4. Multipath Time of Arrival (ToA) : 
A Release 13 UE reports a single RSTD measurement value (reference signal time of arrival difference) of every PRS to the E-SMLC (positioning server) for OTDOA positioning calculation. However, the RSTD measurement will be impaired by multipath fading channel. Multipath time of arrival may occur and it is difficult for UE to decide which path is the first path that can reflect the distance between UE and transmission point.

This feature enables the UE to report time of arrival information of multiple paths. The E-SMLC can use this information to compensate the measurement error caused by multipath fading channel. Thus, the positioning accuracy can be improved.
5. Reduced quantization error: The granularity of RSTD reporting is enhanced. Thus, the positioning accuracy can be improved.
Part 2: Network assistance data for WLAN, Barometric Pressure Sensor, and TBS based positioning:
The following features for further RAT-independent indoor positioning enhancements were introduced in this work item:
1. Barometric Pressure Sensor based positioning:   In Release 13, Barometric pressure sensor-based positioning does not have support for UE-based positioning mode and there is no network assistance data defined between the E-SMLC and the UE.  In Release 14, this feature enhanced the existing signaling and procedures in LPP (LTE positioning protocol) to enable E-SMLC network assistance and UE-based positioning mode for barometric pressure sensors.
2. TBS (based on MBS signals) positioning: In Release 13, TBS positioning based on MBS signals does not have support for UE-based positioning mode and there is no network assistance data defined between the E-SMLC and the UE. In Release 14, this feature enhanced the existing signaling and procedures in LPP to enable E-SMLC network assistance and UE-based positioning mode for TBS based positioning.
3. WLAN-based positioning: In Release 13, WLAN-based positioning does not have support for UE-based positioning mode and there is no network assistance data defined between the E-SMLC and the UE.  In Release 14, this feature enhanced the existing signaling and procedures in LPP to enable E-SMLC network assistance and UE-based positioning mode for WLAN-based positioning. 

(1) Note: the UMTS part of the WI was not pursued, as reflected in the latest approved WID in RP-162026. 
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