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1 Introduction

A new WI of Indoor positioning enhancements for UTRA and LTE has been approved In RAN plenary #69 meeting. According to the WID, solutions without RAN1 impact will be prioritized, including at least the time domain separation method to solve same PCI problem (as classified in TR36.855), RSTD quantization error, and CRS usage together with PRS for RSTD measurements. 

In this paper, we discuss possible solutions for CRS usage together with PRS for RSTD measurements.
2 Discussion
CRS together with PRS for RSTD measurements solution has been studied inTR37.857 section 7.1.1.1.13.  Measuring PRS and CRS simultaneously could provide measurement diversity and increase measurement accuracy. The simulation results in TR37.857 section 7.1.1.1.13 suggest that by using CRS in addition to PRS, the RSTD measurement accuracy can be improved. Current specifics allow PRS and CRS transmit simultaneously. 
· Specifics Impact and backward compatibility
This solution will not have impact on the current physical design and no signaling shall be introduced.

LPP needs to be updated to enable “PRS+CRS” to be measured simultaneously. Current cpLength field specifies the cyclic prefix length of the neigbour cell PRS if PRS are present in this neighbour cell, otherwise this field specifies the cyclic prefix length of CRS in this neighbour cell. If PRS are present, there is no information about CP for CRS.
However, the cyclic prefix length is same for each cell. So there is no need to modify this field. It is up to UE implementation to support CRS+PRS RSTD measurement.

3 Conclusion

In this paper, we discuss possible solutions for CRS usage together with PRS for RSTD measurements. This solution is already prioritized by the WID for having no RAN1 impact.
Observation1: CRS usage together with PRS for RSTD measurement does not have RAN1 impact.

Observation2: Using PRS and CRS for RSTD measurement doesn’t have impact on current specifications.
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5 Annex

Evaluation Results Extract from 37.857

Figure 1 illustrates the benefit of using legacy PRS antenna port 6 along with legacy CRS antenna ports 0, or 0-1, or 0-3 for improved RSTD estimation performance. The combined metric makes use of cross-correlation calculations from both positioning and common reference signals. In this simulation setup, the number of receiver antennas is two, and the number of positioning occasions is one. Using PRS antenna port 6 alone does not achieve a 90%ile performance, while using PRS antenna port 6 in conjunction with CRS antenna port 0 achieves this level of performance at [image: image2.png]5.9T,



. Making use of CRS antenna port 1 improves performance to [image: image4.png]5.0T



, and making use of all CRS antenna ports 0-3 improves performance further to [image: image6.png]4.6T,



. The 80%ile performance is improved by around 30%, from [image: image8.png]


 to [image: image10.png]


, when using ports {0-1, 6} versus 6 only.
[image: image11.emf]
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Figure 2: 2
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Figure1: Using PRS antenna port 6 along with CRS antenna ports 0, or 0-1, or 0-3 improves RSTD estimation performance
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