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1. Introduction
Work item (WI) on Further Indoor Positioning enhancements for UTRA and LTE has been approved [1], and it includes the enhancement of the existing LTE Observed Time Difference of Arrival (OTDOA) techniques. 

In the previous RAN1 #86bis meeting [2], the following agreements were made:
Agreements:
· Support the use of CRS together with PRS for OTDOA enhancement
· If CRS usage together with PRS is configured,
· Signal CP information for CRS if PRS is present.
· Note: this CP information signaling is additional one to the existing CP signaling for PRS.
· Quasi-collocation between PRS and CRS is assumed.
· FFS signaling of CRS presence (e.g., due to MBSFN subframes) 
· Send the LS for the above to RAN2 and cc RAN3 RAN4 to be captured for their works.

This contribution provides our view on the usage of CRS and PRS for OTDOA based positioning. In a scenario where the cells are densely populated, the usage of CRS can potentially degrade the RSTD measurement. The network needs to handle once such scenario happens.

2. Discussion

CRS is one of the reference signals that is periodically broadcasted by the eNodeB to all UEs. Although those signals are primarily designed for other than positioning purpose, those signals can be used for positioning related measurements (i.e. RSTD measurement). In [3], it has been shown that the usage of PRS together with CRS can improve RSTD measurement.

On the other hand, CRS are not as robust as PRS signal. PRS signal is designed to be more robust than CRS particularly in handling the interference from other eNBs. The PRS signal can also be power boosted, and if necessary some PRS signal can also be muted to minimize the interference. It has also been discussed in [4] that the interference properties of CRS can result in a highly inaccurate channel impulse response (CIR) based on CRS. This could potentially downgrade the timing estimation performance when combining the PRS and CRS.  

Observation 1: In densely populated eNBs, the CRS can be highly interfered. This could potentially affect the RSTD timing estimation performance.

In such case, the eNB can still control the situation for example by manually configure the eNB to disable the combination of CRS and PRS functionality at the UE side. Here, we consider this reconfiguration operation can be done adaptively at the eNB by acquiring some information from the UE.

Observation 2: The network needs to manage the case when the usage of CRS+PRS can degrade the RSTD measurements at the UE. This can be done adaptively by acquiring some information from the UE.

The UE basically performs the RSTD measurement with CRS+PRS and PRS only (without CRS). In case the RSTD measurement using both CRS and PRS is worse than the PRS based RSTD measurement, the UE reports it, for example to the location server (LS). This case is typically affect many UEs in a cell. LS collects the statistical information from many UEs and the LS can decide whether to enable / disable the usage of CRS+PRS for RSTD measurement at the UEs in a particular cell. For example, if 90% of the UEs report that the usage of CRS+PRS does not improve the RSTD measurements then this option is disabled by the eNB. Once the usage of CRS+PRS option for RSTD measurement is disabled, all UEs in a cell will only use PRS for RSTD measurement.

Note that the drawback of this approach is increasing UE complexity. This can still be minimized for example the LS can still control the necessity of UE to perform dual RSTD measurements (i.e. with and without CRS). Thus, the UE does not always perform the dual RSTD measurements.

Proposal 1: If required, UE performs both RSTD measurement with CRS+PRS and PRS only (without CRS).

Proposal 2: Allow the UE to report the quality of the RSTD measurement results based on CRS+PRS (e.g. if it is worse than the PRS based RSTD measurement).

Proposal 3: The network collect the statistical reports from the UEs and it can decide to enable / disable of the usage CRS+PRS for RSTD measurement in a specific cell.
3. Conclusion 
In this contribution we discussed our views on several possible options to improve OTDOA based positioning for feMTC UE and made the following proposals:

Observation 1: In densely populated eNBs, the CRS can be highly interfered. This could potentially affect the RSTD timing estimation performance.

Observation 2: The network needs to manage the case when the usage of CRS+PRS can degrade the RSTD measurements at the UE. This can be done adaptively by acquiring some information from the UE.

Proposal 1: If required, UE performs both RSTD measurement with CRS+PRS and PRS only (without CRS).

Proposal 2: Allow the UE to report the quality of the RSTD measurement results based on CRS+PRS (e.g. if it is worse than the PRS based RSTD measurement).

Proposal 3: The network collect the statistical reports from the UEs and it can decide to enable / disable of the usage CRS+PRS for RSTD measurement in a specific cell.
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