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1. Introduction
In RAN1#70, it was agreed that supported aggregation levels are larger if the available RE number is less than Xthreshold [1].  A common understanding is that the available RE number includes REs except those reserved for DM-RS, CRS, NZP CSI-RS, ZP CSI-RS and legacy control region.  It was further confirmed in RAN1#70bis that the number of available REs used to compare to Xthresh is counted from the UE perspective, by considering the UE-specific CSI-RS configuration but not the CSI-RS configurations for other UEs [2].  These agreements so far are already clear for TM1~9 but further discussion is needed for TM10.  This paper provides our views on related issues.


2. Discussion
To accurately calculate available RE number for either coding chain rate matching or derivation of supported aggregation levels in TM10, it requires the following information, which is the same as that for TM1~9. 
1. Starting OFDM symbol of EPDCCH

2. NZP CSI-RS configuration

3. ZP CSI-RS configuration, including IMR
4. CRS port number and frequency-domain shift

For the first item, it is discussed in [3] and proposed to have per EPDCCH set RRC configuration if there is RRC signaling.  For NZP CSI-RS configuration, no additional RRC signaling is needed for EPDCCH because it is provided through UE-specific CSI-RS configuration and our understanding is that it’s common among cooperating points to an UE.  For ZP CSI-RS configuration, additional RRC signaling is needed for each EPDCCH set because different cooperating points may have different ZP CSI-RS configurations configured to an UE and per EPDCCH set configuration is thus needed to support dynamic point switching (DPS) for EPDCCH in TM10.  For CRS, since different cooperating points may have different CRS port number and frequency-domain shift, additional RRC signaling is also needed to support DPS for EPDCCH in TM10.  Therefore, it is preferable to provide ZP CSI-RS configuration and CRS port number/frequency-domain shift for each EPDCCH set in TM10.
In MBSFN subframes, there is no CRS inside the data region so eNB should be able to utilize all REs within the data region for EPDCCH transmission.  For TM1~9, UE don’t have to rate match around REs of CRS within the data region for EPDCCH reception in MBSFN subframes.  However, for TM10, UE may still need to apply the RRC configuration about CRS port number and frequency-domain shift in all subframes because the EPDCCH sets may be associated to non-serving-cell transmission points and UE has no way to know which subframes are MBSFN subframes in those transmission points.  Therefore, it is preferable that UE always follows RRC configuration for rate matching in TM10 no matter whether the subframe is an MBSFN subframe or not in the serving cell.


3. Conclusion

In this paper, we provide our views on the resource mapping of EPDCCH in TM10 and it is proposed to have additional RRC configurations for each EPDCCH set in TM10.  The proposal is concluded as follows.
Proposal #1:  ZP CSI-RS configuration and CRS port number/frequency-domain shift should be provided for each EPDCCH set in TM10.
Proposal #2: UE should always follow the information provided in the RRC signaling to rate match around REs of CRS for each EPDCCH set in TM10 no matter whether the subframe is an MBSFN subframe or not in the serving cell. 
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