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1. Introduction
According to the working assumption in RAN1 #67 meeting, there are no cases where CRS is used for demodulation of EPDCCH. Some implementation issues (e.g. complexity and latency) might be caused by the difference of RS used for control and data channel. In this contribution, we discuss PDSCH transmission scheme indicated by DCI format 1A.
2. Discussions
2.1. Transmission scheme for DCI format 1A
Generally, UE monitors the two DCI formats in the control region; DCI format 1A and a transmission mode (TM) dependent DL DCI format. From between these two, the transmission scheme for DCI format 1A is pre-determined in the specification as in TS36.213. Currently, the transmission diversity or single antenna port transmission with port 0 in case of one-port CRS is used for DCI format 1A detected with C-RNTI regardless of the configured TM. (As an exception, single antenna port transmission with port 7 is used for MBSFN subframe in TM 9.) This is to support the “fall-back” operation which is needed to cope with the error cases including the ambiguity during the reconfiguration procedure. On the other hand, if DCI format 1A is detected with SPS C-RNTI when TM 7 or 8 (or 9) is configured, single antenna port transmission is assumed with the antenna port 5 or 7. Our understanding is that the difference is a natural outcome of optimization for each situation. If eNB has reliable CSI, precoding always outperforms transmission diversity and this is the reason to adopt the precoded transmission in SPS where it is very likely to configure UL SPS which will provide eNB with CSI by the reciprocity of UL and DL. Also, there is no need to support the fallback operation in SPS because the PDSCH related to the fallback operation will be transmitted with C-RNTI.

We observe that DMRS-based EPDCCH, which is used only for UE-specific search space, has some commonality with the case of SPS. 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 [1]. 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 [2]. 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. Also, as discussed in [3], considering multiple EPDCCH sets from multiple TPs, since each set could use different starting symbol, CRS/DM-RS configuration, MBSFN subframe configuration, and quasi-co-locate configuration, it seems natural that PDSCH scheduled by DCI 1A on EPDCCH set follows the same rate matching pattern of the EPDCCH set in TM 10.

Proposal 1: DMRS-based PDSCH transmission is supported by DCI format 1A transmitted on EPDCCH regardless of whether the subframe is MBSFN or not.
Proposal 2: It is recommended that same characteristics (e.g., starting symbol, CRS/DM-RS pattern, MBSFN subframe configuration, quasi-co-locate configuration) with EPDCCH is assumed to corresponding PDSCH.
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: DMRS-based PDSCH transmission is supported by DCI format 1A transmitted on EPDCCH regardless of whether the subframe is MBSFN or not.

Proposal 2: It is recommended that same characteristics (e.g., starting symbol, CRS/DM-RS pattern, MBSFN subframe configuration, quasi-co-locate configuration) with EPDCCH is assumed to corresponding PDSCH.
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