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1 Introduction

Positioning mechanisms were specified in 3GPP as a key feature for UTRA and E-UTRA networks since Release-99 and Release-9, respectively; e.g., A-GNSS, OTDOA, E-CID, UTDOA. 

In addition to commercial applications, enhancements to the US FCC Enhanced 911 requirements are focusing on in-building positioning.[1]
To address these requirements with limited time and scope and incorporate new positioning capabilities in 3GPP to support indoor positioning within E-UTRA and UTRA, a work item was approved at RAN#69 to introduce new positioning capabilities[2].  Additional work in Release 14 is necessary to complete inclusion of these positioning capabilities as prioritization was necessary in Release 13 to include these enhancements.
For additional background, the above-mentioned challenges were studied in the SI (RP-141102[3]), which was approved at RAN#64 and was completed at RAN#69 (R1-155016[4]). This study focused on the following positioning enhancements in LTE/UMTS (the list below does not reflect any prioritization):
· OTDOA enhancements 
· E-CID enhancements
· Wi-Fi/BT based positioning
· Barometric Pressure Sensor positioning
· Terrestrial Beacon Systems (PRS Beacons and Metropolitan Beacon Systems)
· D2D Aided positioning
OTDOA enhancements and E-CID enhancements were also studied in SI (RP-130680[5]), that was approved at RAN#60 and was completed at RAN #66. With limited time budget and the timeframe for Release 13, some of this work was not completed. 
A new Release 14 Work item is necessary to address the additional specification impacts of the positioning enhancements studied, as described in the SI TR (R1-155016[4], RP-141940[6]) that were not completed in Release 13. Enhancements that were not included in Release 13, which have been sufficiently evaluated, have shown promise in improving positioning accuracy, and were shown to meet/exceed regulatory mandate are recommended for inclusion in the Work item. For example, Network Assistance was deprioritized for Release 13 and was left for Release 14.
As concluded in the SI TRs (R1-155016[4], RP-141940[6]), it is therefore recommended the Work item move forward. Considering the specification impact due to limited time budget in each WG for Rel-13, WiFi/BT, Barometric Pressure Sensor, TBS, OTDOA/E-CID based positioning enhancements with network assistance (UE-based and UE-assisted modes) are also considered for the Release 14 Work Item.
2 Proposal

This work item is to specify additional positioning enhancements and network assistance in LTE to address the Fourth Report and Order E911 indoor requirements.
The work will proceed from the starting point of the completed Release 13 Indoor Positioning work item[2] and progress achieved during the study item as captured in TR 37.857 (and TR36.855, as referenced in 37.857). The work for the Core part of the WI will consist of the following: 
1) For RAT-dependent positioning enhancements, namely OTDOA enhancements and E-CID enhancements, define physical layer design, core requirements and corresponding procedures/signalling [RAN1, RAN2, RAN3, RAN4]. The work includes the following but not limited to:

a) Sort out the options for OTDOA/E-CID enhancements for Work Item [RAN1]
2) For RAT-independent positioning enhancements, namely WLAN (RSSI, RTT, and FTM based), Bluetooth based positioning, Barometric Pressure Sensor positioning, and Terrestrial Beacon Systems (PRS Beacon and Metropolitan Beacon Systems) define core requirements and corresponding procedures/signalling [RAN2, RAN3, RAN4]. The work includes the following but not limited to:
a) Define signalling changes necessary to support positioning enhancements to include network assistance data for WLAN, Bluetooth based positioning, TBS, and Barometric Pressure Sensor Positioning. [RAN2, RAN3]
b) Signalling as needed to support UE-based positioning mode for WLAN, Bluetooth based positioning, TBS, and Barometric Pressure Sensor Positioning. [RAN2, RAN3] 
3) In addition, the UE performance requirements for positioning enhancements will be addressed by RAN4.
.
3 Summary
To address the above-mentioned challenges, and address the Indoor Positioning Enhancements SI that was completed at RAN#69 [3] and positioning enhancement WI that was completed at RAN#70 [2], a new work item is necessary. The majority of this work will be led by RAN2 with RAN1 covering RAT-dependent technologies, and some involvement from RAN3, while RAN4 will be  the lead on the performance work.
Based on the analysis and summary above, the way forward on Indoor positioning enhancement for a new work item is proposed as:

· Propose to establish a WI on further indoor positioning enhancements based on the conclusions of TR 37.857 (and TR36.855 as referenced in TR 37.857) and continue to finish the work that did not have time to complete in Release 13.
· Time line: Establish a WI in RAN#70, kick off Release 14 work at the February WG meetings.  
· Leading group: Core: RAN2, secondary RAN1/3/4, Perf: RAN4
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