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1 Introduction
In this contribution, we propose RAN1 to agree CRS usage together with PRS.
2 CRS+PRS
A common PRS pattern for each CRS port has been designed between normal and MBSFN subframes to alleviate UE implementation having a common PRS pattern in between, while PRS is not defined in OFDM symbols potentially carrying CRS. By using CRS in addition to PRS, the RSTD measurement accuracy can be improved. 

This would require a few specification update to enable “PRS+CRS” to be used together. For instance, CP length for CRS would need to be clarified. In [19], cpLength field in OTDOA-ReferenceCellInfo field specifies the cyclic prefix length of the assistance data reference cell PRS if the prsInfo field is present; otherwise this field specifies the cyclic prefix length of the assistance data reference cell CRS. Also, cpLength field in OTDOA-NeighbourCellInfoElement field specifies the cyclic prefix length of the neighbour cell PRS if PRS are present in this neighbour cell; otherwise this field specifies the cyclic prefix length of CRS in this neighbour cell. In short, if PRS are present, there is no information about CP for CRS. As another example, QCL assumption between PRS and CRS would need to be clarified to utilize both for RSTD measurement. If it could be further clarified to assume the same antenna ports between PRS and CRS, even coherent accumulation between PRS and CRS would be possible.
Therefore, this method is not foreseen to impact RAN1 specification, but only some adjustments of TS36.355 [3] are required to support this feature.

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 [1]. 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.
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Figure 1 Using PRS antenna port 6 along with CRS antenna ports 0, or 0-1, or 0-3 improves RSTD estimation performance [1]
Proposal 1: Support CRS usage together with PRS for OTDOA enhancement:

· If CRS usage together with PRS is configured, 

· Signal CP information for CRS if PRS is present

· Quasi-collocation between PRS and CRS is assumed
Proposal 2: Send an LS to RAN2 and RAN4 about Proposal 1 for their specification works, if agreed.
3 Conclusions
This contribution reviewed the benefits and specification impacts on CRS+PRS. We propose:

Proposal 1: Support CRS usage together with PRS for OTDOA enhancement:

· If CRS usage together with PRS is configured, 

· Signal CP information for CRS if PRS is present

· Quasi-collocation between PRS and CRS is assumed
Proposal 2: Send an LS to RAN2 and RAN4 about Proposal 1 for their specification works, if agreed.
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