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1 Introduction

RAN1 LS on “EPDCCH monitoring in PRS sub frame” [1] informs RAN4 that:
“RAN1 has discussed the handling of EPDCCH monitoring in the case where the EPDCCH is configured to be monitored in a subframe in which UE is also configured to measure PRS, where the CP lengths for EPDCCH and PRS are the same.  It is concluded that the UE monitors EPDCCH candidates as configured regardless of whether a candidate is mapped to a PRB pair that contains PRS, and that the UE OTDOA positioning performance requirement is not impacted by EPDCCH monitoring.” 

and ask RAN4 

“to consider RAN1’s recommendation that the UE OTDOA positioning performance requirement should not be changed by EPDCCH monitoring in their future work.” 

In this paper, we discuss the response to RAN1 on above issue. 

2 Discussion
When the EPDCCH is configured to be monitored in a subframe in which UE is also configured to measure PRS, there could be a number of options on how UE to perform the EPDCCH monitoring and also PRS measurements [2]. The final decision from RAN1 is basically that UE monitor should monitor EPDCCH as configured regardless of PRB pair overlapping with PRS, and the UE operation on PRS reception is not changed by EPDCCH monitoring. In another word, UE is required to support the reception of both EPDCCH and PRS in the overlapped resources. With this decision, the UE behavior is clearly defined. Otherwise, the network may not know whether the UE would monitor the EPDCCH and cannot decide whether to send it. 
Once EPDCCH is overlapped with PRS, EPDCCH and PRS signals will become interference to each other. Thus, the performance of both EPDCCH and PRS detection may be impacted. However, it does not necessary mean that the UE OTDOA positioning performance requirement need to be changed. 
In TS 36.133, PRS detection performance requirements are represented with the RSTD measurement delay requirements and RSTD accuracy requirements [3]. In the following, we discuss whether there is a need to make change to the current requirements. 

2.1 RSTD Measurement Reporting Requirements
In TS 36.133, RSTD measurement reporting delay requirements are defined based on the averaged PRS SINR, e.g.  
The UE physical layer shall be capable of reporting RSTD for the reference cell and all the neighbour cells i out of at least (n-1) neighbour cells within 
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 is defined as the ratio of the average received energy per PRS RE during the useful part of the symbol to the average received power spectral density of the total noise and interference for this RE, where the ratio is measured over all REs which carry PRS.
As defined above, RSTD measurement report delay requirements are defined based on the averaged SINR of the PRS signals. When averaged PRS SINR of the reference and neighbour cells are better than defined thresholds, the UE is required to report the RSTD measurements within the defined time intervals. When the EPDCCH signals in some REs are overlapped with the PRS signals in the same REs, the EPDCCH signals in these REs become interference signals to PRS signals. In this case, the averaged PRS SINR may be impacted if the PRS signals in the overlapping REs are still used. However, the number of overlapping REs are normally only be a small partial of all PRS REs, and the averaged PRS SINR may still much better than the defined thresholds, and then UE can still complete and report the RSTD measurements back to the network in the specified time interval. 
Observation 1: When EPDCCH REs overlap with PRS REs, the averaged PRS SINR may be impacted when the overlapping happens. However, as long as the averaged PRS SINR is higher than the defined thresholds, the UE should still be able to complete and report the RSTD measurements. Thus, there is no need to make change of the RSTD measurement report requirements.
2.2 RSTD Measurement Accuracy Requirements
Similar with RSTD measurement reporting delay requirements, the RSTD measurement reporting delay requirements are also defined depending on the averaged PRS SINR. When averaged PRS SINR of the reference and neighbour cells are better than defined thresholds, the UE is required to report the RSTD measurements within the defined accuracies.  With similar analysis for RSTD measurement report delay, although the overlapping of EPDCCH REs with some PRS REs may have impact on the overall PRS SINR, then UE should still meet RSTD accuracy requirements if the averaged PRS SINRs of the reference and serving cells are better than the defined thresholds.  

Observation 2: When EPDCCH REs overlap with PRS REs, the averaged PRS SINR and thereby the RSTD measurement accuracy may be impacted when the overlapping happens. However, as long as the averaged PRS SINR is higher than the defined thresholds, the UE should still be able to meet the RSTD measurement accuracy requirements. Thus, there is no need to make change of the RSTD measurement report requirements.
3 Summary
In the paper, we have discussed the impact of overlapping EPDCCH REs with PRS REs on RSTD measurements and measurement performance. Based on the analysis, we come with the conclusion that 

When EPDCCH REs overlap with PRS REs, the averaged PRS SINR and thereby the RSTD measurement accuracy may be impacted. However, as long as the averaged PRS SINR is higher than the defined thresholds, the UE should still be able to meet the RSTD measurement report delay and also measurement accuracy requirements. Thus, RSTD measurement performance requirements will not be changed by EPDCCH monitoring. 
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