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Introduction
The use of legacy PRS and CRS is one of the several OTDOA positioning enhancements listed in Section 7.1.1 “OTDOA Enhancements” of 3GPP TR 37.857 V0.4.0 (2015-06) [1]. In this current contribution, we offer a text proposal for the technical report addressing this enhancement. It attempts to capture recent RAN1 contributions [2-4], along with offline email conversations among several companies during the last RAN1 meeting in Fukuoka.

Text Proposal
The text proposal in this section is suggested as a new clause 7.1.1.1.9 in the technical report.

--------------------<TP BEGIN>--------------------

[bookmark: _Toc421602725]7.1.1.1.9	Legacy PRS with CRS
One method for reducing RSTD estimation error, and thereby improving OTDOA positioning performance, is to leverage both CRS antenna ports 0 through 3 along with PRS antenna port 6 [2-4]. Since these multiple transmit antennas are spatially separated, this technique can offer a form of spatial transmit diversity that can be exploited in the RSTD estimation process. However, the separation must be constrained so that the time-of-arrival, as viewed by the UE, is common across the multiple transmit antennas. CRS antenna ports 0 through 3 are currently defined in the specification to be quasi co-located (QCL) [5, clause 12]. Further assurance of QCL across CRS and PRS antenna port 6 allows the UE implementation to properly leverage all these antenna ports for RSTD estimation.
Figure 1 shows a reduction in RSTD estimation error when using legacy PRS with CRS, reproduced here in this report from contribution [2]. Using the baseline RSTD algorithm from [7], the RSTD CDF improves by several  (ie, several tens of meters).
CRS can be used for RSTD estimation during non-PRS subframes by the UE as pointed out in [4]. CRS during PRS subframes will generally have lower interference, however, than CRS during non-PRS subframes since PRS subframes are designed to be low-interference subframes (LIS). But since CRS does not have a muting feature like PRS, CRS will generally have higher interference than PRS. Even so, a UE implementation can benefit from the presence of CRS and PRS when applicable. 
[bookmark: _GoBack]Finally, as pointed out in [3] some updates to the LPP may be needed to clarify cyclic prefix lengths for PRS and CRS.
[image: ]
Figure 1: Using PRS antenna port 6 along with CRS antenna ports 0, or 0-1, or 0-3 improves RSTD estimation performance [2].

--------------------<TP END>--------------------
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