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1.  Introduction
A Study Item for Indoor Positioning Enhancements for UTRA and LTE is ongoing, with work that began in October 2014 [1].  At RAN1 #78bis, a work plan was presented for information [6].  The objectives for completion by RAN1#81, include evaluation and agreements on specification impacts. The objectives for RAN2#89 include evaluation of potential impact to higher layer protocols.
This contribution is a TP for the Study Item TR 37.857, “RAT-independent Positioning Technologies” chapter, based on contributions agreements in the Indoor Positioning sessions at RAN1#80[2], RAN1#80bis[3], Apple, Sony, Broadcom contributions: R1-152136 &  R1-152137.
2. Discussion
The Indoor Positioning Enhancements session notes captured by the chairman are utilized as a basis for this Test Proposal along with co-signed contributions R1-152136 and field-test evaluation results presented in R1-152137.
3. References 
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[5] R1-152137, “Field-test results of device-based hybrid Indoor positioning solution”, Apple, Broadcom.
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<Unchanged sections omitted>
<Start of first changed section>
[bookmark: _Toc413140421][bookmark: _Toc250471376][bookmark: _Toc398561672]7	Studied Positioning Technology Enhancements
Editor’s Note: To be determined. Study techniques for indoor positioning (RAT-dependent, such as e.g. OTDOA, UTDOA, E-CID, RFPM, etc. and RAT-independent systems, e.g. A-GNSS, Terrestrial Beacon Systems (TBS), etc.).  
[bookmark: _Toc413140422]7.1	RAT-dependent Positioning Technologies	
<Unchanged sections omitted>
[bookmark: _Toc413140423]7.2	RAT-independent Positioning Technologies
[bookmark: _Toc413140424]7.2.2 Wi-Fi/Bluetooth based Positioning
<Unchanged sections omitted>
7.2.2.1	UE-Based Mode of Wi-Fi/Bluetooth Hybrid Positioning
Wi-Fi and Bluetooth are standardized short-range technologies. Both are widely used in smartphones/tablets for commercial indoor positioning services. 
In order to derive the indoor location, the UE performs a set of Wi-Fi and Bluetooth beacons measurements. Using the measurement results and an embedded Wi-Fi AP/ Bluetooth Beacon database, the UE estimates its indoor position and sends the device coordinates to the network positioning-server. 
Because of the short-rage nature of Wi-Fi and Bluetooth, this solution can better meet the 50-meter horizontal accuracy mandated by the FCC. Moreover, the combination of measurements from multiple access points/Bluetooth beacons provides increased reliability and improves the overall system performance. 
The industry and FCC recognize Wi-Fi and Bluetooth as important elements for improved indoor location, and they have been extensively tested in various environments including the CSRIC III test bed setup [5]. The results demonstrate the high performance and reliability of the UE-based mode of this approach in indoor positioning.
[bookmark: _GoBack]To exchange positioning capabilities and the estimated position between UE and the network, RRC protocol is used in UTRA.  Latitude, longitude, and altitude information transfer from UE to the network is already supported in RRC, therefore positioning capability and the “estimated position” method needs to be extended in RRC.
In E-UTRA, the UE estimates latitude, longitude and possibly altitude from Wi-Fi/Bluetooth measurements. The UE reports this information to the E-SMLC using LPP protocol.
Positioning capability and the “estimated position” method in LPP protocol could be extended to support UE based Wi-Fi/Bluetooth positioning. 
<Unchanged sections omitted>
7.2.3	Barometric Pressure Sensor Positioning 
<Unchanged sections omitted>
7.2.3.1	UE-based Mode of Barometric Pressure Sensor
Barometric pressure sensor information is useful towards enhancing vertical positioning accuracy. Barometric pressure information could be used together with the other available methods for improved 3D positioning. 
In UE-based mode, the UE estimates altitude using barometric sensor information, combines with latitude and longitude position estimates and sends the 3D position to the network.  
In UTRA network, positioning capabilities and “estimated position” involved methods could be included in RRC protocol.
In E-UTRA network, positioning capabilities, and “estimated position” involved methods in LPP protocol could be extended to support UE based barometric pressure sensor. 

<End of changed section>
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