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1 Introduction

So far, the main progress for the indoor positioning enhancements study item [1] is on scenario and evaluation definitions. 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 some potential enhancements.
2 Positioning Enhancement Candidates
To enhance indoor positioning performance, several aspects can be considered. In general, the potential enhancements can be grouped in the following categories:
· RAT-dependent physical layer redesign options including signals and frequencies

· Enhanced RAT-dependent procedures and measurements

· New RAT-dependent procedures, measurements and measurement reports

· New RAT-independent procedures, measurements and measurement reports
Some candidates are listed below for each of the category above.
2.1 RAT-dependent physical layer redesign options including signals and frequencies

· Wider band PRS
· The current PRS bandwidths are defined up to 10 MHz., and 20 MHz wide PRSs can provide benefits. 
· New/modified PRS patterns
· The current frequency-time patterns for PRS defined in Rel.9 have correlation property that may not be sufficiently good for positioning in indoor environment.  New/modified PRS patterns may be considered to improve the auto-correlation properties of PRS. 
2.2 Enhanced RAT-dependent procedures and measurements

· Higher resolution OTDOA RSTD measurement reports

· The current RSTD measurement report mapping range of RSTD [3] is defined from -15391Ts to 15391Ts with 1Ts resolution for absolute value of RSTD less or equal to 4096Ts and 5Ts for absolute value of RSTD greater than 4096Ts. This limits the resulting positioning accuracy if the UE is capable of estimating RSTD with finer accuracy
· Tighter UE RSTD measurement requirements

· The current RSTD accuracy requirements are fairly loose at about ±5 to ±15 Ts dependent on PRS bandwidth, carrier band etc [3]. This limits the positioning performance.
· Richer RSTD quality and error information

· The current RSTD quality information is relatively crude. If RSTD resolution and UE requirements are improved, then also the RSTD quality and error information should be improved both in terms of accuracy and maybe also in terms of error distribution.
· Configuration and reporting of RSTD over RRC

· Currently, RSTD reports are only sent via LPP. However, but RSTD via RRC enables time alignment of information from the UE such as RSTD and information established in the eNB such as AoA. It also enables multiple RSTD over a response time window in a resource efficient manner compared to only one RSTD report. Further it enables coordination of PRS transmissions and low interference subframes over X2. 
2.3 New RAT-dependent procedures, measurements and measurement reports

· WiFi/Bluetooth CID (BSSID/UUID) decoding and reporting via RRC, see [2]

· To enable identity reporting of beacons which also have benefits for radio resource management when handled via RRC as motivated in [2].
· WiFi/Bluetooth E-CID decoding and reporting via RRC, see [2]
· To enable also RSSI measurements for finer positioning resolution.
· WiFi ranging via Fine Timing Measurements (FTM) [4]
· To enable relatively accurate range estimation reporting regarding the range between a STA and an AP.
· Elevation angle of arrival of the uplink signal from the UE to be reported over LPPa

· Some antenna installations enable a capability of estimating the elevation angle of arrival with respect to a UE.
2.4 New RAT-independent procedures, measurements and measurement reports

· Pressure sensor reports via RRC to utilize existing RAN equipment for reference pressure
· Recent UEs commonly are equipped with a pressure sensor which can provide pressure measurements that can be associated to an evaluation estimate. Such estimates need to be derived in consideration of a known reference pressure at a known reference elevation. Such reference pressure can be provided by existing RAN equipment preferably indoors to capture indoor and outdoor pressure differences. Furthermore, different UEs may be subject to device-specific errors, which implies benefits from interacting with the device. Therefore, such information exchange is preferably via RRC between the UE and the eNB. 
2.5 Proposal

Based on the discussion above, we have the following proposals:
Proposal 1: Classify positioning enhancements in the proposed categories.
Proposal 2: Add the described proposals to the set of enhancement candidates.
3 Conclusions
In this contribution we have discussed some potential positioning enhancements, and have the following proposals:

Proposal 1: Classify positioning enhancements in the proposed categories.
Proposal 2: Add the described proposals to the set of enhancement candidates.
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