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1. Introduction
At the RAN1#79 meeting, most of the simulation assumptions for indoor positioning were agreed. In this paper, we give some potential enhancements to be considered to support indoor positioning. 
2 Some potential enhancement for OTDOA
Same cell id deployment is a very important deployment scenario for small cells. It is helpful to prevent interference on cell specific common channels, e.g. PSS/SSS/PBCH/PDCCH. Currently PRS is associated with PCI and therefore, PRS are transmitted in an SFN manner. In SFN operation PRS are transmitted from multiple transmission points, and therefore they cannot be used for positioning. Hence, PCI based PRS does not support same cell id deployment. A straight forward enhancement is allow VCI based (high layer configurable) PRS. Thus different small cells (with the same PCI) can transmit their own PRS using VCI. 
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Figure.1 Network with low power RRHs within the macrocell coverage deployed with same PCI
Proposal: Consider having PRS transmission (sequence and v-shift) associated with a high layer configured VCI (decoupled from PCI) 
Indoor environment is typically with rich multi-path effect, which significantly decreases the accuracy of positioning. Measuring the main path can effectively mitigate the impacts from the other paths. This is particular useful for indoor small cell deployment scenario. In outdoor deployment, UE specific beamforming based PRS transmission is also helpful to increase the received signal quality. The beam generation does not necessarily rely on UE feedback. It could be based on uplink arrival angle or reciprocity.  
Proposal: consider to support UE specific beamforming for PRS transmission. 

PDSCH interference is also one important factor constraint the performance of OTDOA. Typical solution is to stop schedule PDSCH on the subframes transmitting PRS. The down side is that the whole subframe is wasted. This overhead issue becomes more severe if we consider UE specific PRS transmission. This issue is similar to CSI-RS discussion in Rel.10 where the interference from PDSCH can severely degrade the channel estimation performance. Similarly, we can apply the similar solution as CSI-RS: only mute the REs used by PRS. Therefore we proposed to define a zero power PRS. The RE mapping of ZP-PRS is similar to normal PRS, but it is of zero transmission power. Then this ZP-PRS could be used to prevent interference from PDSCH to PRS. 

Proposal: define ZP-PRS to avoid interference from PDSCH
3 Conclusion
Proposal: Consider having PRS transmission associated with a high layer configured VCI (decoupled from PCI) 

Proposal: consider to support UE specific beamforming for PRS transmission. 

Proposal: define ZP-PRS to avoid interference from PDSCH
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