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1. Introduction

In 3GPP RAN1 #69 meeting the impact of PMCH subframe on ePDCCH was discussed and a proposal for working assumption as for [1]:
· A UE configured with ePDCCH shall monitor its configured search space(s) in MBSFN subframes which are not indicated by higher signalling for PMCH decoding in the same way as in non-MBSFN subframes.

· A UE configured with ePDCCH shall monitor only a legacy PDCCH search space in MBSFN subframes which are indicated for PMCH decoding.

· Check whether existing signalling is sufficient or new signalling is required.
Each UE should detect DCI in every subframe, especially should be able to receive uplink grants for PUSCH. In the downlink subframe configured to the PMCH subframe, the control region may not be reserved for ePDCCH transmission. The applicability of ePDCCH configuration to PMCH subframe should be decided. The issues related to how to schedule the ePDCCH UE in uplink subframe corresponding to PMCH subframe; And how to utilize the uplink resource when relevant downlink subframe configured to PMCH subframe in NCT. Also, the PRS only existing in MBSFN subframe have the same issues with PMCH subframe when ePDCCH transmit.
The above issues are still required to be discussed. This contribution gives our views on these issues for ePDCCH.
2.  MBSFN subframes which are indicated for PMCH decoding
PMCH subframe need to use extended CP. If UE detect ePDCCH in PMCH subframe, ePDCCH should be detected in structure of extended CP. For the views of air interface, PMCH is sent with full bandwidth transmission in frequency domain the only ways for send ePDCCH  in PMCH subframe is to puncture the PMCH data, which will decrease the PMCH performance for other PMCH UEs. If punctured part is MCCH control signal, the PMCH channel will be impact. In addition, PMCH data is generally sent by more than one cell at the same time using SFN mode and transmission power is normally much higher then ePDCCH, so the serious interference will decrease ePDCCH detection performance. So sending ePDCCH in PMCH subframe is not desirable [2].
Assuming ePDCCH is not transmitted in the PMCH subframe, UE can detect the downlink control signal according to the following schemes: 
· Alt1: UE always performs detection ePDCCH in all subframes. If the ePDCCH is not detected, then the UE will not receive data in corresponding downlink sub frame, and will not send data in the corresponding uplink sub-frame.
· Alt2: UE both performs detection PDCCH region and ePDCCH region in all the subframes. 
· Alt3: UE only detection the PDCCH region in PMCH subframes.
· Alt4: eNodeB shall notify two detection subframe clusters via a UE-Specific high-level signalling for indicating UE to detect PDCCH region in subframe cluster 1 and detect ePDCCH region in subframe cluster 2.
Alt2 increases the UE detection complexity. In Alt1 UE performing detection ePDCCH in PMCH sub-frame is not necessary, also UE can not be scheduled in the corresponding uplink subframe.Alt3 is a reasonable way for neither increasing the detection complexity nor restricting ePDCCH scheduling flexibility. But not all of the UE can identify the PMCH sub-frame, so the issue can only be partially solved by Alt3. For Alt 4, all the UE can achieve the benefit as for Alt 3, so Alt 4 is the better choice.
Observation1：The way eNodeB shall notify two detection subframe clusters via a UE-Specific high-level signalling for indicating UE to detect PDCCH region in subframe cluster 1 and detect ePDCCH region in subframe cluster 2 can solve for the case PMCH subframe configured.
3.   MBSFN subframes which are indicated for PRS only transmission in MBSFN subframe
MBSFN subframes which are indicated for PRS only transmission in MBSFN subframe have the similar problem as that by PMCH subfame on ePDCCH. As specified in the standard the OFDM CP in subframes transmitting PRS which only configured in MBSFN sub-frame should be the extended CP. So, if ePDCCH subframe and only MBSFN subframe PRS sent in the same sub-frame, the ePDCCH should be based on the extended CP. The difference of only MBSFN PRS subframe impact on ePDCCH to the case of  PMCH is: the PRS can be based on the bandwidth allocation.As long as the PRS and ePDCCH is not configured to the same subband, ePDCCH can be transmitted. UE only need to know which subframe is MBSFN PRS subframe, and then detect ePDCCH as extended CP in the corresponding subframe. The possible schemes for those issues are show below:
· Alt1: UE performs detection ePDCCH as extended CP in only MBSFN PRS subframe.
· Alt2: UE performs detection ePDCCH always according to the subframe 0 CP length.
· Alt3: If the subframe 0 is configured with normal CP, then UE can detect ePDCCH with both normal CP and extended CP in all subframes.
· Alt4: UE performs detection in both PDCCH region and ePDCCH as subframe 0 CP length in all subframes. 
· Alt5: UE only performs detection in the PDCCH region in only MBSFN PRS subframe subframes.
· Alt6: If subframe 0 is configured with Normal CP, eNodeB shall notify two detection subframe clusters via a UE-Specific high-level signaling for indicating UE to detect ePDCCH region with normal CP in subframe cluster 1 and detect ePDCCH region with extended CP in subframe cluster 2.
· Alt7: If subframe 0 is configured with Normal CP, eNodeB shall notify two detection subframe clusters via a UE-Specific high-level signalling for indicating UE to detect PDCCH region in subframe cluster 1 and detect ePDCCH region in subframe cluster 2.
For Alt 1 and Alt 5, not all UE can identify the PRS configuration. In Alt 2, when the subframe 0 is configured with normal CP, UE detection ePDCCH in the the only MBSFN PRS subframe with normal CP is not necessary, in addition limits the corresponding uplink subframe scheduling. Alt 2 and Alt3 increase the complexity of UE detection. Alt6 and Alt 7 neither increase the complexity of the UE detection nor limit on the ePDCCH scheduling flexibility and there is no constraint for the UE have to identify the PRS subframe configuration information. Alt6 and Alt 7 are more reasonable solutions.
Observation2：Solutions can be chose between Alt6 and Alt7. Both are based on a UE-Specific high-level signalling for indicating UE to detect2 clusters of subframes.
Note, for the above mentioned cluster for detecting ePDCCH, it do not preclude possible to detect PDCCH in same time.
4.   Configuring ePDCCH restriction subframe cluster by UE-Specific high layer signalling
Considering the impact of PMCH subframes and PRS subframes on ePDCCH detection and for issues adopting the same solution can reduce the standardization efforts and the signalling overhead. It is proposed that eNodeB shall notify two detection subframe clusters via a UE-Specific high-level signalling for indicating UE to detect PDCCH region in subframe cluster 1 and detect ePDCCH region in subframe cluster 2. Each DL PDDCH/EPDCCH subframe belongs to either cluster 1 or cluster 2. The detail subframe cluster patterns can be configured by higher layer signaling similar as the ABS configuration.

Proposal: One solution for treating subframes for PMCH and PRS is adopted, e.g. eNodeB shall notify two detection subframe clusters via a UE-Specific high-level signalling for indicating UE to only detect PDCCH region in subframe cluster 1 and detect additional ePDCCH region in subframe cluster 2.
5.   Conclusions
In this contribution, we have discussed the operation of ePDCCH in MBSFN subframes and only MBSFN PRS subframes, and our proposals as for:
Proposal:  One solution for treating subframes for PMCH and PRS is adopted, e.g. eNodeB shall notify two detection subframe clusters via a UE-Specific high-level signalling for indicating UE to only detect PDCCH region in subframe cluster 1 and detect additional ePDCCH region in subframe cluster 2.
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