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1. Introduction
In RAN1#80b, the following was agreed. 

Agreement:

· For evaluation purpose only, potential enhancements related to PRS include following candidates

·  Enhanced positioning reference signals

·   More dense PRS in time domain

·   New PRS pattern

·   PRS transmission enhancements for the same PCI case
·  Enhanced RSTD measurements

·   Reduce RSTD quantization error

·   Measurement performance enhancements under Wide-band PRS

· Other potential enhancements are not precluded for evaluation

The PRS transmission enhancement for the same PCI case is mainly designed for RRH deployment scenario, however, it also implies the configurability of PRS which leads to UE specific PRS transmission. In this paper, we further exploit the UE specific PRS transmission configurability and propose to use elevation beamforming to support indoor positioning. 
2 Using Elevation-Beamforming technology for OTDOA
Vertical positioning is a challenging requirement especially for indoor environment with rich multi-path. It is difficult to obtain indoor user height since the received RSTD report does not carry information necessary to calculate user height. However, with the latest Active Antenna System (AAS), it is possible to extend the vertical positioning granularity using elevation beamforming technology. The main concept is to build multiple virtual vertical beams, each covering one or multiple floors:

1. PRS is transmitted in each beam by using different scrambling ID (using the solution proposed in [1]) or in different subframes. 
a. Network could form cell specific (or RRH specific) static beams, or 

b. Network could form multiple elevation beams specifically for a particular building in its coverage or a particular user, which requires the support of large number of PRS beams in LTE system. 
2. UE shall measure the PRS received in multiple beams and report RSTD as well as the RSRP of PRS in each beam back to location server. 
3. eNB shall report the detailed information about its own height and direction information of each beam back to location server. 
4. Location sever could compare the RSTD and RSRP information between different elevation beams (from the same base-station) to calculate UE height. 
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Figure.1 Network transmits elevation beamformed PRS for indoor positioning
Proposal: Consider supporting UE specific beamforming for PRS transmission. 

Proposal: Consider using elevation beamforming technology to improve the accuracy of vertical domain positioning 
Proposal: Consider having PRS transmission (sequence and v-shift) associated with a high layer configured VCI (decoupled from PCI) . 
PDSCH interference is also one important factor constraining the performance of OTDOA. Typical solution is to stop scheduling PDSCH in the subframes transmitting PRS. The down side is that the whole subframe is wasted. This overhead issue becomes more severe when  considering 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, the similar solution as for CSI-RS can be applied: muting of the REs used by PRS. Therefore we propose 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 supporting UE specific beamforming for PRS transmission. 

Proposal: Consider using elevation beamforming technology to improve the accuracy of vertical domain positioning 

Proposal: Consider having PRS transmission (sequence and v-shift) associated with a high layer configured VCI (decoupled from PCI) . 
Proposal: define ZP-PRS to avoid interference from PDSCH
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