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1 Introduction

The SI of the indoor positioning study item [1] has been made significant progress on the scenarios and evaluating existing 3GPP positioning techniques [2]. 
To enhance indoor positioning performance, several aspects can be considered. In general, the potential enhancements include RAT-dependent physical layer redesign including signals and frequencies and new RAT-dependent procedures, measurements and measurement reports.

This contribution introduces our view for the possibility of incorporating WiFi and/or Bluetooth signal for positioning purpose and new PRS patterns for the improvement of indoor positioning.
2 WiFi/Bluetooth measurement for indoor positioning
Most of the modern handset provide the availability of WiFi and Bluetooth hardware modules. For indoor UE, superb positioning accuracy can potentially be provided by the WiFi/Bluetooth positioning techniques. Those modern handset with WiFi/Bluetooth positioning hardware could help the enhance of 3GPP indoor positioning.

Currently, 3GPP-WiFi interworking has been standardized, with ongoing discussion to further improve the interworking performance. The handset measures WiFi signal results and reports those detected WiFi measurement information to the network. Details of measurement and report is FFS.
3GPP-Bluetooth interworking has not been started or defined. However, similar schemes may be introduced to Bluetooth for positioning purpose in the future. Therefore, the enhancement with Bluetooth based technology should not be excluded in this SI.
Proposal 1: WiFi based enhancement is introduced for UE indoor positioning. UE reports detected WiFi measurement information to the network. Details of measurement and report is FFS.
Proposal 2: Bluetooth based enhancement is introduced to 3GPP for UE positioning.

3 New PRS patterns
For indoor positioning, high penetration loss makes the PRS hearability and measurement accuracy critical. Enhancement on the PRS patterns by introducing the enhanced positioning reference signals (ePRS). The ePRS can be supplement of the legacy PRS dedicated to provide better measurement accuracy for some UEs suffer from high penetration loss. One simple enhancement is the time-domain repetition of the legacy PRS when the legacy PRS is expected to be insufficient for positioning in indoor environment.

Design or modify PRS for wider bandwidth could improve the accurately of the estimation result of the timing of the first arrival path. Both time-domain and/or frequency-domain improvement may require better measurement reporting granularity for better measurement result report. Finally,the PRS overhead should also be considered. The network could transmit ePRS in addition to the legacy PRS occasionally only when ePRS is considered to be necessary.
Proposal 3: Enhanced positioning reference signals (ePRS) should be studied. 
4 Conclusions
This contribution describes some of our view on indoor positioning enhancement, including WiFi/Bluetooth enhancement and new PRS design. The specific proposals are:
Proposal 1: WiFi based enhancement is introduced for UE indoor positioning. UE reports detected WiFi measurement information to the network. Details of measurement and report is FFS.
Proposal 2: Bluetooth based enhancement is introduced to 3GPP for UE positioning.

Proposal 3: Enhanced positioning reference signals (ePRS) should be studied. 
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