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1 Introduction

For the indoor positioning study item [1], progress has been made so far on defining scenarios and evaluating existing 3GPP positioning techniques to obtain a baseline performance. One of the goals stated in the SID, is to evaluate potential 3GPP positioning enhancements for indoor users: 

Evaluate physical layer design options, enhanced measurements, and/or any additional impacts or enhancements, as applicable per technology, for RAT-dependent and RAT-independent positioning systems, including suitable frequencies and signals [RAN1]
This contribution discusses enhancements in terms of WLAN and Bluetooth detection and reporting by UEs.
2 Motivation

In the United States, it has been recognized that it is important to be able to obtain a caller’s location when initiating an emergency call in an indoor environment. Roadmap and regulation have been established with the goal of developing and deploying location technologies to enhance indoor location capabilities to accurately identifying the location of a citizen in emergency call.  In particular, WLAN and Bluetooth are identified as useful signal to utilize for indoor UEs, in addition to other types of signals.  In 3GPP, SA1 and SA [5][6] have agreed on a new Work Item to revise and enhance the existing 3GPP requirements on emergency location service.
WLAN APs and Bluetooth transmitters typically are characterized by relatively limited coverage ranges in the order of 10-30 meters. With rather high floor attenuation, reporting of the strongest WLAN AP or Bluetooth transmitter will give quite accuracy positions. The location of the WLAN AP/Bluetooth transmitter may be slightly uncertain, but assuming that the floor level is known, as well as an approximate location of the WLAN AP/Bluetooth transmitter, then the resulting accuracy would be floor level accuracy vertically and well within 50 meters horizontally. For further details, see [2].
In a measurement context, WLAN APs and Bluetooth transmitters represents yet another two RATs, and can be configured and reported in a similar fashion as other RATs are already configured, measured and reported. Moreover, it can be relevant to identify other drivers for such measurements to make sure that these measurements and reports are promptly introduced in the specification, including adequate testing to ensure a reliable introduction for such a critical feature as E911 positioning.

The finalized study [3], and the recently accepted WI on “LTE-WLAN Radio Level Integration and Interworking Enhancement” [4] partly addresses WLAN measurements to support interworking. In particular, [4] states the objective:

· Specify UE WLAN measurement reporting for aggregation and inter-working enhancements
This means that there will be other incentives to investigate reporting, which can pave the way for WLAN AP and Bluetooth transmitter detection and reporting requirements, specifications and tests. Furthermore, such measurements can also be used to assess overlap between a WLAN AP and an LTE cell, which can be very important information for radio resource management when considering offloading of traffic to WLAN.
3 Protocol Options Supporting WiFi/Bluetooth Report

3.1 RRC + LPPa
Inter-RAT measurements are already included in the RRC measurement configuration toolbox, and such measurements can be requested today via LPPa. Triggered by such a request, the eNB configures the UE to measure and report inter-RAT measurements via RRC. These measurements are forwarded to E-SMLC via LPPa as part of E-CID information. Introducing WLAN AP and Bluetooth transmitter measurements would mean to add these two as another two examples of inter-RAT measurements and reports. Furthermore, the LPPa measurement configuration and E-CID reporting needs to be extended to include WLAN and Bluetooth to the existing list of RATs.
Pros:

· Extending the existing RRC measurement toolbox with two more RATs means that the existing comprehensive measurement configuration toolbox can be exploited with limited specification changes.
· RRC messages are compactly encoded via ASN.1 encoding, which means that the air interface signaling cost is much lower compared to LPP and LPPe.
· RRC measurements are subject to a well established test routine via RAN4, which ensures that these critical measurements are rigorously tested.
· There are other drivers aiming at WLAN measurements over RRC for the purpose of traffic offloading. In addition, radio resource management in general can benefit from such measurements over RRC to assess overlap between cells etc. Making RRC the standardized interface to fulfill the dual-purpose of RRM and UE positioning is highly desirable.
Cons:

· Not all operators may have implemented LPPa.
3.2 LPP

The existing E-CID reporting via LPP can be extended to also include WLAN and Bluetooth. 
Pros:

· Extends the existing LPP reporting framework.
Cons:

· This LPP approach does not exploit the efforts of other drivers such as the WLAN integration. Instead it introduces a separate track for the same reporting, which will lead to separate specification and testing work.
· The LPP approach has inherently less efficient signaling compared with RRC due to much higher overhead. This means that it does not scale well compared to the RRC+LPPa approach.

3.3 LPPe

LPPe has already introduced WLAN and Bluetooth reporting in the specification, but there does not exist any established conformance tests.
Pros:

· Already existing in the specification.
Cons:

· The LPPe approach does not exploit the efforts of other drivers such as the WLAN integration, and instead introduces a separate track for the same reporting, which will lead to separate specification. 

· No rigorous testing has been established for LPPe.

· Less efficient signaling compared with RRC due to much higher overhead. This means that it does not scale well compared to the RRC+LPPa approach.

· LPPe is not yet supported or tested by UEs.
4 Discussion
As a part of the outcome of the study item, we propose to compile a comparison between different signaling alternatives to be included in the TR. The table should address at least
· specification efforts

· signaling efficiency and scalability

· synergies with other procedures benefitting from WLAN/Bluetooth reporting
· test routines
5 Conclusions

In this contribution, we addressed three protocol approaches for utilizing WLAN/Bluetooth signal for UE positioning purpose. Based on the discussions above, we have the following proposals.
Proposal 1: Include the comparison between signaling alternatives in the TR.
Proposal 2: Study the specification impact and higher layer protocol change to utilize WLAN and Bluetooth signal via RRC+LPPa.
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