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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]
It is therefore beneficial for the 3GPP ecosystem to address these requirements, and incorporate the introduction of new positioning capabilities in 3GPP to support indoor positioning within E-UTRA and UTRA.

To address the above-mentioned challenges, the SI (RP-130680[2]) was approved at RAN#60 and was completed at RAN #66. The suggested objectives for a follow-on WI are focused on the following aspects
· OTDOA enhancement in Het-net scenarios

· ECID enhancement in Het-net scenarios

· UE Rx-Tx measurement over multiple serving cells
· Granularity of RSTD reporting
The bandwidth related enhancement for this SI were reflected in two CRs (R4-148054, R4-147486) which were approved in RAN4 #73 meeting.

Furthermore, to address the above-mentioned challenges, the SI (RP-141102[3]) was approved at RAN#64 and was completed at RAN#69 (R1-155015[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
Note that possible enhancements on OTDOA and E-CID in TR37.857[4], i.e. 1) OTDOA enhancement in Het-net scenarios, 2) ECID enhancement in Het-net scenarios, 3) UE Rx-Tx measurement over multiple serving cells, 4) Granularity of RSTD reporting, are also studied in TR36.855[5].
For LTE, the evaluation results have shown that existing positioning techniques (e.g., OTDOA, E-CID) can satisfy a 50 meter horizontal accuracy requirement under the studied simulation scenarios and simulation assumptions. It has further been identified that enhancements are valuable for improving vertical and horizontal accuracy and for meeting/exceeding the regulatory mandate to sufficiently support a variety of deployment options. 

Furthermore, as referenced in the SI TR (R1-155015[4]), Wi-Fi/BT based positioning, the Metropolitan Beacon System, and Barometric Pressure Sensor based positioning have proven field test data.
A Work item is needed to address the specification impacts of the positioning enhancements studied, as described in the SI TR (R1-155015[4], RP-141940[5]). Enhancements 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. As concluded in the SI TR (R1-155015[4], RP-141940[5]), it is feasible to specify or update specifications for positioning enhancements, which is proposed to be done at this follow-on Work item.
2 Proposal
This work item is to specify positioning enhancements in UTRAN and LTE to address the Fourth Report and Order E911 indoor requirements.
The work will proceed from the starting point of the conclusions achieved during the study item as captured in TR 37.857 and TR36.855.
Both RAT-dependent and RAT-independent positioning enhancements are valuable to support a variety of deployment options. Some examples include the support of several transmission points with identical cell Ids (OTDOA enhancements and ECID enhancements in het-net scenarios) and support for RAT-independent positioning enhancement when Wi-Fi/Barometric Pressure sensor/TBS are available.
1) Define physical layer design, core requirements and corresponding procedures/signalling as appropriate:

a) for RAT-dependent positioning enhancements, namely OTDOA enhancements and E-CID enhancements [RAN1, RAN2, RAN3, RAN4]
b) for RAT-independent positioning enhancements, namely Wi-Fi/BT based positioning, Barometric Pressure Sensor positioning and Terrestrial Beacon Systems (PRS Beacon and Metropolitan Beacon Systems) [RAN2, RAN3, RAN4]. For TBS, co-existence, co-location and co-siting requirements will be addressed [RAN4]. 
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 and positioning enhancement SI was completed at RAN#66, a new work item is necessary. The majority of this work will be led by RAN2.

Based on the analysis and summary above, the way forward on Indoor positioning enhancement for UTRA and LTE study item is proposed as:

· Propose to establish a WI on indoor positioning enhancements based on the conclusions of TR 37.857 and TR36.855
· Time line: Establish a WI in RAN#69, final issues settled at the October WG meetings, core CRs agreed in the November WG meetings and approved at RAN #70 in December.
· Leading group: Core: RAN2 (secondary RAN1, RAN3, RAN4), Perf: RAN4
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