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In RAN1#96Bis Meeting, following agreements on MPDCCH performance improvement by using CRS for MTC were made [1]:
Agreement
When CSI-based precoding is configured:
· The UE monitors a set of MPDCCH candidates assuming the mapping between DMRS and CRS ports is based on a previously reported PMI. 
· FFS details, including delay for applicability of PMI.
· A fallback mechanism is supported. The details of the fallback mechanism are FFS.
Agreement
For precoding cycling for 2Tx antennas, predefine one precoder set which consists of 2 existing precoders.  FFS: Which of the two precoder among the existing 2TX precoders are used.
Agreement
For precoding cycling for 4Tx antennas, predefine one precoder set which consists of 4 existing precoders.  FFS: Which of the four precoder among the existing 4TX precoders are used.
Agreement
The precoding cycling in time domain has a granularity of YCH (granularity of frequency hopping) only.
· Precoder cycling can be used even in case frequency hopping is not used as long as YCH is configured
In this contribution, some issues are discussed, including CSI report based mapping, predefined mapping and power offset between CRS port and MPDCCH DMRS port.
Discussion
CSI report based mapping CRS port and MPDCCH DMRS port
For CSI report based mapping between CRS port and MPDCCH DMRS port, it is used only in CE Mode A due to no CSI reporting in CE Mode B. When using the mapping based on CSI report, the latest reported PMI should be used for the mapping between CRS port and MPDCCH DMRS port. The applicable time point of reported PMI should be clarified. For example, assuming PMI is reported in subframe n, UE can assume the reported precoder is applied for mapping between CRS port and MPDCCH DMRS port in subframe n+4. The reported precoder is used until a new reported PMI is applied.
Proposal #1: For CSI report based mapping, applied time point of reported PMI should be clarified.
Predefined mapping CRS port and MPDCCH DMRS port
In the last meeting, one agreement is that “Precoding cycling in time domain with a granularity of YCH is supported. FFS whether futher values are supported in which case the granularity is configurable”. That means the number of subframes using the same precoder is configurable to reach a trade-off between antenna diversity gain and channel estimation performance. The configurable granularity of precoding cycling in time domain is also suitable for frequency domain, i.e., the number of PRBs using the same precoder can be configurable, e.g., 2, 3 or 6. Therefore, configurable granularity in frequency domain should be supported for precoding cycling.
Proposal #2: Configurable granularity in frequency domain should be supported for precoding cycling.
3. Conclusion
In this paper, we discussed some issues on MPDCCH performance improvement by using CRS, including CSI report based mapping, predefined mapping and power offset between CRS port and MPDCCH DMRS port. Based on above discussion, we have the following proposals: 
Proposal #1: For CSI report based mapping, applied time point of reported PMI should be clarified.
Proposal #2: Configurable granularity in frequency domain should be supported for precoding cycling.
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