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1. Introduction
On-going enhancements to the US FCC E9-1-1 indoor positioning requirements [1] are the main justifications behind the indoor positioning study item “Study on Indoor Positioning Enhancements for UTRA and LTE” [2].  The justification section of the SI states:
“On-going enhancements to the US FCC Enhanced 91 1 capability are focusing on in-building positioning. [1]
It is therefore beneficial for the 3GPP ecosystem to explore this area, studying the potential introduction of new capabilities in 3GPP to support indoor positioning within E-UTRA and UTRA”.
During the last few meetings so far, progress has been made on defining scenarios and assumptions for RAT-dependent techniques, with a focus on evaluating the impact of small cell infrastructure in enhancing the performance of indoor positioning.
 In this contribution, we propose to discuss the RAT-independent aspect of the study item, described as follows:
“The objectives of this study item are to 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, etc.).”  
2. Field Assessment
Traditionally, the FCC E9-1-1 cellular call relies on either the global coverage of satellite systems or the global deployment of macro cells supporting 3GPP techniques (OTDOA, UTDOA, E-CID) to provide the location with a defined accuracy for 90% of users. 
Both technologies have two main features:
1. Global coverage (satellite or macro cells) allowing user‘s location reliability.
2. Most of today’s devices support both technologies.
The latest FCC E9-1-1 enhanced indoor positioning report, published in January 29, 2015 [1] defines, among others, the following new rules and timeframes for indoor positioning accuracy:
Horizontal Location Yield:
· Within 2 years: 40 percent of all wireless 911 calls. 
· Within 3 years: 50 percent of all wireless 911 calls. 
· Within 5 years: 70 percent of all wireless 911 calls. 
· Within 6 years: 80 percent of all wireless 911 calls. 

Today, small cell deployment is progressing in a limited way in the United States. We are assuming that small cells will not be able to provide sufficient coverage to meet FCC requirements within two years. Hence, we should consider other RAT-independent technologies, also recommended by FCC [1].
Observation 1: In order to fulfill the new FCC’s E9-1-1 indoor positioning requirements, techniques are required that would provide complete coverage throughout the United States.
Observation 2: Enhancement of 3GPP techniques using only small cells cannot meet the new requirements set by FCC within the required time frame.
3. Device based Hybrid RAT-independent solution 
As stated in multiple contributions [3][4][5] and acknowledged by FCC order [1], RAT-independent techniques such as Wi-Fi, Bluetooth beacons and UE sensors should be seriously considered as an option to meet the new indoor positioning requirements nationwide within the FCC’s time frame.
A device-based hybrid solution that combines results from a combination of Wi-Fi, Bluetooth and device sensors (when available) has the following advantages:
· Reliability: Wi-Fi and Bluetooth are by nature short-range technologies; hence Wi-Fi/Bluetooth device measurements can better meet the 50-meter horizontal accuracy mandated by the FCC. Multiple access point measurements as well as cross checks with other available technologies (e.g. cell) provide reliability. Barometric sensor, as mentioned in FCC report and analyzed in [5], offers a promising solution for vertical accuracy.
· Field Deployment:  Wi-Fi access is near ubiquitously available in indoor environments, some database reference up to 700 millions access points [6]. Low cost Bluetooth beacon deployment is in rapid progress. Both technologies could be used immediately with little additional deployment effort.
· Device support: Most devices today support Wi-Fi and Bluetooth, and many barometric sensors as well. They could be used for E9-1-1 purposes with a minimal software update.
Today, most of the devices are able to perform “Wi-Fi, Bluetooth and sensors” passive and active measurements in parallel. They can determine, at any moment, the availability of any technology and could combine any available measurements to meet the FCC E9-1-1 new positioning requirements.
Our contribution [7] provides field test measurements on positioning accuracy and demonstrates the performance of a device-based RAT-independent solution.
Observation 4: Device-based hybrid solutions leveraging one or more of the RAT-independent technologies including Wi-Fi, Bluetooth beacons and UE sensors should be considered for this study item in order to achieve the FCC E-9-1-1 requirements within the required time frame.
Observation 5:  No RAN1 impact is expected regarding hybrid RAT-independent solution.
Observation 6:  Higher layer impact should be studied by RAN2 in a later stage. 
4. Conclusion
Proposal 1:  Hybrid device-based Wi-Fi/Bluetooth/Sensors solution should be considered for indoor positioning. 
Proposal 2:  Device-based Hybrid RAT-independent solution should be captured in TR section 7.2.
Proposal 3:  Technical description of device-based hybrid RAT-independent solution should be captured in the TR,
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