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1 Introduction

In the last meeting RAN 4 has received an LS from RAN 1 in R1-132820, [1] on the ePDCCH monitoring in PRS subframes.  The LS mentioned the following:
“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.”
The following action was included in the LS

ACTION: 
RAN1 respectfully asks RAN4 to consider RAN1’s recommendation that the UE OTDOA positioning performance requirement should not be changed by EPDCCH monitoring in their future work. 

A draft LS out in [2] was presented but not agreed. This document discusses the LS from RAN 1.
2 Discussion

Specification 36.133 defines the requirements for RSTD.  The core requirements and the performance requirements are defined under certain assumptions in terms of (PRS Ês/Iot)ref and (PRS Ês/Iot)i for which the requirements are applicable.
These requirements are applicable for any deployment case such that the above mentioned side conditions are valid. 

RAN 1 has decided that RSTD shall not be affected by the presence of EPDCCH if EPDCCH is scheduled in subframes containing PRS. There are two scenarios possible:

· 
EPDCCH and PRSs are scheduled from the same eNodeB: In this case, considering the LS from RAN 1, the understanding is that the EPDCCH is punctured on the REs corresponding to PRSs (to avoid impact on PRS). Hence, EPDCCH performance might be slightly affected. Depending on whether the UE is informed about the PRS pattern or not the following cases can be considered.

· Uninformed UE, PRS transmitted:  In this case there will be EPDCCH performance degradation since the UE expects EPDCCH in the PRS REs. Larger EPDCCH aggregation level for EPDCCH could be used to compensate the performance loss.
· Uninformed UE, PRS muted and EPDCCH transmitted:  In this case there is no degradation of the EPDCCH.
· Informed UE, PRS transmitted: Slight EPDCCH performance degradation due to EPDCCH puncturing over PRS positions
· Informed UE, PRS muted and EPDCCH transmitted:   if EPDCCH is transmitted, it may suffer from a slight performance degradation, i.e. the UE will not use the PRS positions to decode EPDCCH 
· 
EPDCCH and PRSs are scheduled from different eNodeBs: In that case it can happen that EPDCCH scheduled by the serving cell collides with PRSs from an other cell. It should be noted that the specification for example does not preclude the possibility of  PRSs overlapping between different NCs even though this could be avoided via the use of a cell specific frequency shift which depends on the Physical Cell ID mod 6. The same accuracy requirements apply for any conditions (colliding or non colliding PRS) if the side conditions in terms of PRS Ês/Iot are respected even if performance requirements in rel-9 do not cover this specific use case. The same applies in case EPDCCH is scheduled in subframes where the UE monitors PRS. 
In conclusion, no work is foreseen in RAN 4 on PRS because of the introduction of EPDCCH and no answer is required to RAN 1 LS.

3 Conclusions

We conclude that no work is foreseen in RAN 4 and no answer is required to RAN 1 LS.
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