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1 Introduction 
In LTE Rel-11, the UE behavior on PDSCH reception in MBSFN subframe relating to PMCH or extended-CP PRS is specified as[1]:
When a UE is configured in transmission mode 9 or 10, in the subframes indicated by the higher layer parameter mbsfn-SubframeConfigList except in subframes for the serving cell 
· indicated by higher layers to decode PMCH or,
· configured by higher layers to be part of a positioning reference signal occasion and the positioning reference signal occasion is only configured within MBSFN subframes and the cyclic prefix length used in subframe #0 is normal cyclic prefix,
the UE shall upon detection of a PDCCH with CRC scrambled by the C-RNTI with DCI format 1A or 2C intended for the UE or, upon detection of an EPDCCH with CRC scrambled by the C-RNTI with DCI format 1A or 2C intended for the UE,, decode the corresponding PDSCH in the same subframe. 

It is decided in RAN1 #70bis to specify the following UE behavior on monitoring of ePDCCH in the subframes where UE is aware of PMCH transmission[2]:   
If a UE is aware that a subframe contains PMCH but receives higher layer signaling indicating that this subframe should be monitored for EPDCCH, the UE monitors USS on PDCCH not EPDCCH in that subframe. 
This contribution focuses on whether to specify the similar UE behavior as above for the MBSFN subframes in which UE is aware of PRS transmission with extended-CP while the non-PRS subframes on the serving cell use normal-CP. 
2 ePDCCH in PRS subframes
If UE is informed by higher layer signaling that all the configured PRS occasions are contained in MBSFN subframes, the UE should judge the PRS signals are transmitted with extended-CP. As for the UE behavior for ePDCCH monitoring in this kind of subframes, four options were raised in the offline discussion after RAN1 #70bis: 

· Option-1: In the subframes in which UE is aware of extended-CP PRS and meanwhile indicated by high layer signaling for ePDCCH monitoring, UE follows the high-layer signaling indication and monitors the ePDCCH that is transmitted with extended-CP. 
· Option-2: In the subframes in which UE is aware of extended-CP PRS and meanwhile indicated by high layer signaling for ePDCCH monitoring, UE monitors PDCCH (USS) but not ePDCCH.  
· Option-3: Regardless of high-layer signaling for ePDCCH monitoring subframe, UE monitors PDCCH (USS) but not ePDCCH in the subframes containing PRS of any CP length.  
· Option-4: In the subframes in which UE is aware of extended-CP PRS and meanwhile indicated by high layer signaling for ePDCCH monitoring, UE is not required to monitor ePDCCH, but UE does not monitor PDCCH (USS) either. 
Option-1 is found to have following issues and need more complicated standard efforts:

1) If the start symbol of ePDCCH is not signaled, UE needs to read PCFICH with normal-CP and then to process the ePDCCH with extended-CP in the same subframe. Such “mix CP” processing is not desirable to UE implementation and is already avoided in previous LTE releases. 

2) If the start symbol of ePDCCH is signaled, because the start symbol is counted from the first symbol in subframe and the CP lengths are different between PDCCH region and non-PDCCH region, some extra specifications and limitations are needed for UE to determine the starting symbol of ePDCCH in order to keep the alignment of subcarriers in non-PDCCH region.
3) ePDCCH chooses from four DMRS ports in normal-CP transmission and two DMRS ports in extended-CP transmission. If UE needs to monitor normal-CP ePDCCH in some subframes and extended-CP ePDCCH in some other subframes on the same cell, additional specification maybe needed on port association and/or search space allocation. 
Given above complexities, it is not recommended for a UE to monitor extended-CP ePDCCH if the subframe #0 has normal-CP. The next question is whether to step further to option-3, i.e., UE does not monitor ePDCCH even in the subframes that contain PRS of the same CP length as in subframe #0. We think UE should be allowed to monitor ePDCCH in such a case, due to following reasons:
· According to [3], reference cell and each neighboring cell in the OTDOA positioning assistant data can be independent from the serving cell of the UE. In a general HetNet deployment, UE can receive PDSCH or ePDCCH from the serving LPN while measuring the PRS from macro-cells in the same subframe, as long as the CP lengths are the same. Here the LPN may or may not have the same PCID as overlaid macro-cell. 
· Even if the reference cell given by PRS assistant data is UE’s serving cell, ePDCCH/PDSCH and PRS may still be able to share the same subframe given no CP confliction, because the configured PRS bandwidth could be smaller than system bandwidth of the serving cell. In addition, the previous LTE releases allow PDSCH and PRS sharing the same PRB pair by puncturing PDSCH REs [4]. The similar eNB implementation, which is transparent to UE, can be applied to ePDCCH with sufficient ePDCCH aggregation levels. Concerns are raised on potential collision between ePDCCH DMRS and PRS. The number of collision REs are given in Table 1, which shows there exist certain cases with no collision between PRS and specific DMRS ports.   
	vshift
	0
	1
	2
	3
	4
	5

	# of collision REs per PRB pair on ports {107,108}
	4
	2
	0
	0
	2
	4

	# of collision REs per PRB pair on ports {109,110}
	2
	0
	0
	2
	4
	4


Table 1 Number of collision REs between ePDCCH DMRS and PRS (normal-CP)
So, option-3 looks more than necessary. 
As for the option-4, eNB is not sure that UE would monitor ePDCCH or not even though eNB knows the UE obtains the PRS assistant data and therefore recognizes the extended-CP PRS. Such uncertainty of UE behavior would discourage eNB sending to UE the DL/UL grants, which can be ignored by the UE with a high probability. Even though the PRS subframe does not occur frequently,  the corresponding resource waste due to DCI missing is still the big drawback on option-4, especially due to the fact that the UE does not only ignore the UL grant, but also all the follow-up PHICH.  
Therefore, option-2 is the best choice among four candidates. 
Proposal-1: If a UE receives higher layer signaling indicating that ePDCCH should be monitored in one MBSFN subframe, which is configured by higher layers to be part of a PRS occasion with extended-CP, and the subframe #0 has normal CP, the UE monitors USS on PDCCH not EPDCCH in that subframe.
3 Conclusion
The contribution is summarized as below.
Proposal-1: If a UE receives higher layer signaling indicating that ePDCCH should be monitored in one MBSFN subframe, which is configured by higher layers to be part of a PRS occasions with extended-CP, and the subframe #0 has normal CP, the UE monitors USS on PDCCH not EPDCCH in that subframe.
In the subframe containing the PRS of the same CP length as in subframe #0, UE should follow the high-layer ePDCCH subframe configuration signaling for ePDCCH monitoring. 
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