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1. Introduction
In RAN1 #68bis meeting, the issues regarding the DMRS for EPDCCH were discussed and the following agreement and working assumption were concluded: 

Agreement from RAN1#68bis:
· The same scrambling sequence generator is used for EPDCCH DM-RS as PDSCH DM-RS.

Working assumption from RAN1#68bis:

· The scrambling sequence generator of DMRS for EPDCCH on ports 7~10 is initialized by
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· Details of nSCID and X is FFS.
In this contribution, we present our views about the scrambling sequence, and propose transmission scheme of PDSCH corresponding to PDCCH when DCI format 1A is configured. 

2. Discussions
2.1. Scrambling sequence for EPDCCH
The configurability of scrambling sequence parameters for EPDCCH can support various EPDCCH Tx schemes by a proper combination of DMRS and resource configurations. For example, in a similar manner with PDSCH MU-MIMO operation, EPDCCH MU-MIMO can be done within a same cell by using same antenna port and different nSCID. This non-orthogonal MU-MIMO operation is needed to support EPDCCH MU-MIMO in aggregation level 1, because it was agreed that implicit port determination (i.e. no MU-MIMO using different port in aggregation level 1) in previous meeting. Another use case of different scrambling sequence in different EPDCCH candidate positions is a Dynamic transmission/reception Point Selection (DPS). 
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Figure 1. An example of DPS using scrambling parameters
For example, in Figure 1, network can indicate {port 8/(X1, nSCID1)} for eCCE1 and {port 8/(X2, nSCID1)} for eCCE0 to UE1. It means that the UE1 can use {port 8/(X1, nSCID1)} on eCCE1 and {port 8/(X2, nSCID1)} on eCCE0 for detection of E-PDCCH, and better TP for UE1 considering channel condition can be selected UE-transparently by network. And if there is another UE’s candidate position within a same PRB pair (e.g. UE2 in TP1 cell), same scrambling parameters and different port can guarantee the orthogonality between UE1 and UE2. In addition, for EPDCCH MU-MIMO between UE1 and UE2 using configurability of scrambling parameter in TP1 cell, network can configure {Port 8, (X1, nSCID2)} for eCCE1 to UE2. In these examples, we assume that X parameter is used to distinguish between TPs and nSCID is used to distinguish between UEs within a same MU-MIMO pairing (in the same way with PDSCH MU-MIMO).
Proposal 1: The configurability of scrambling parameters (i.e. X and nSCID) should be supported by higher layer signaling for applying various EPDCCH transmission schemes.
2.2. Transmission scheme for DCI format 1A
We observe that DMRS-based EPDCCH, which is used only for UE-specific search space, has some commonality with the case of SPS C-RNTI in current specification (More details are described in [1].). First, the “fallback operation” does not need to be supported based on EPDCCH, because an EPDCCH-configured UE always monitors the legacy PDCCH for common search space which can be used for the fallback operation whenever necessary [2]. Second, configuring DM-RS-based EPDCCH is likely to imply that eNB has reliable CSI for the link between eNB and UE at least for localized EPDCCH. Thus, it seems reasonable to adopt the principle of DCI format 1A with SPS C-RNTI; in other words, single antenna port transmission is used based on DMRS regardless of the MBSFN subframe configuration. There was similar discussion and agreement in Relay WI, and it was concluded that if the R-PDCCH is demodulated based on UE-specific reference signals in TM 8 and 9 with DCI format 1A, PDSCH transmission scheme is based on the same DMRS configuration (i.e. port 7 and nSCID=0) with R-PDCCH [3]. Regarding the DM RS port and scramble ID used for PDSCH, in order to maximize the spatial reuse of the PDSCH transmissions in CoMP scenario 4, it is natural to reuse the configuration of EPDCCH which is already determined in consideration of the spatial reuse of EPDCCH. To be specific, because the same Cell ID is shared among eNB and RRHs in CoMP scenario 4, demodulating PDSCH with CRS does not provide any possibility of spatial reuse of PDSCH resources; all the transmission points should be involved in CRS-based PDSCH transmissions. Thus, if there is no need to support the fallback operation, it is desirable to demodulate PDSCH with DMRS regardless of subframe configuration (i.e. MBSFN/non-MBSFN). With this property, the eNB can take the advantage of reducing the control channel overhead (e.g., use of DCI format 1A instead of DCI format 2C in TM9) when the supported rank for a certain UE is limited to one. 

Proposal 2: DMRS-based PDSCH transmission is supported by DCI format 1A transmitted on EPDCCH regardless of whether the subframe is MBSFN or not.

Proposal 3: The same DMRS configuration with EPDCCH is assumed to corresponding PDSCH in DCI format 1A.

3. Conclusion
In this contribution, we discuss scrambling sequence, RS collision problem and DMRS overhead. Our views for those issues are as follows:
Proposal 1: The configurability of scrambling parameters (i.e. X and nSCID) should be supported by higher layer signaling for applying various EPDCCH transmission schemes.

Proposal 2: DMRS-based PDSCH transmission is supported by DCI format 1A transmitted on EPDCCH regardless of whether the subframe is MBSFN or not.

Proposal 3: The same DMRS configuration with EPDCCH is assumed to corresponding PDSCH in DCI format 1A.
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