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1 Introduction
This contribution provides the text proposal for TR37.857 (based on v0.4.0 [1]) on EB/FD-MIMO based positioning. The main change is:

· Insertion of EB/FD-MIMO based positioning overviews
2 Text Proposal
[…]
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7.1.1
OTDOA enhancements

Various solutions for OTDOA indoor positioning enhancements are summarized below (but not limited to):

· Enhanced Positioning reference signals (PRS)

· More dense PRS in time domain

· New PRS, e.g. new PRS pattern, legacy PRS with CRS, DRS and etc.

· PRS transmission enhancements for the same PCI case 

· PRS or PRS-like transmission in un-license band
· EB/FD-MIMO based positioning enhancement
· Enhanced RSTD measurements

· Reduce RSTD quantization error 

· Measurement performance enhancements under Wide-band PRS 

[…]

7.1.1.1.5
PRS transmission enhancements for the same PCI case

In certain het-net deployments, some non-collocated RRHs may have the identical PCI as the associated macro cell (e.g., CoMP Scenario 4 [5] as shown in Figure 7.1.1.1.2-1 below). Similar, small cell enhancements scenarios [6] may result in a shared PCI deployment scenario. 
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Figure 7.1.1.1.2-1: Network with low power RRHs within the macro cell coverage deployed with same PCI.
Since the PRS is associated with the PCI of the cell, identical PRS sequences would be transmitted by multiple transmission points. Therefore, the UE reported RSTD measurements cannot be uniquely associated with a particular transmission point and the location server does not know the actual transmission point coordinates of the signal measured by the UE.   

The current solution in such deployment scenarios is to transmit PRS from the macro cell only (and not from the e.g., associated RRHs).  However, this would reduce the number of possible UE measurements for positioning, since the RRH transmission points would not be exploited. 

To solve this problem in a backwards compatible manner, a different PRS sequence can be generated for the associated RRHs. In that way, the macro cell could continue to transmit the legacy PRS sequence, and legacy UEs would continue to measure the macro cell PRS/CRS only. However, new UEs may in addition measure the RRH signals, for which additional OTDOA assistance data can be provided.

The pseudo-random sequence generator for the PRS sequence may initialized with [23]:
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or alternatively with:
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or with [35]: 
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at the start of each OFDM symbol where: 
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[…]

7.1.1.1.9  EB/FD-MIMO based positioning enhancement [36]
In [36], it is proposed to build multiple virtual vertical beams using advanced 2D antenna panels at eNB side. Each beam is used to cover a certain vertical area, e.g. one or multiple floors. PRS is transmitted in each beam by using different scrambling ID (using the solution proposed in [35]) or in different subframes. The detail beamforming is up to network implementation, e.g. Network could form cell specific (or RRH specific) static beams, or 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. Figure.1 illustrates an example of using multiple vertical beams to cover the different floors of a building. With the beam of different vertical coverage, the beam selection can indicate UE’s vertical position already. Plus, UE could measure the PRS received in multiple vertical beams and report the RSTD as well as the RSRP of the PRS in each beam back to location server. With the RSTD information from different vertical beam, location server could calculate the UE’s vertical position. 
[image: image8.png]










Figure.1 Network transmits elevation beamformed PRS for indoor positioning
[…]

3 Conclusion
It is proposed that TP in Section 2 is captured in TR37.857.
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