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1 Introduction 
In RAN1#70bis, some aspects of cross-carrier scheduling in CA were discussed in relation to EPDCCH, and the following two questions were raised:

1. In subframes when UE does not monitor EPDCCH on an SCell, is it permitted to configure cross-carrier scheduling from PDCCH from another Cell? 
2. Do we need to support CIF in DCI carried on EPDCCH?

This contribution aims to answer these questions.
2 Discussion
In Rel-10 CA, a UE on a SCell is configured either to be cross scheduled by another cell or directly scheduled by that SCell.  The configuration is done via RRC signaling and is therefore semi-static.  The cell that performs the cross scheduling is also configured via RRC signaling.  A UE is configured for cross scheduling on a SCell, e.g. SCell m by another cell, Cell n, if:

1. SCell m is not also configured to schedule (using PDCCH) this UE, i.e. a UE is on SCell m is not scheduled on that SCell by more than one cell

2. A UE in Cell n is not configured to be cross scheduled by SCell m 
Hence by coordinating cross scheduling between different eNBs, the interference on PDCCH symbols can be reduced especially in a HetNet scenario, which is the main objective of cross scheduling.  Since EPDCCH and PDCCH can be configured to occupy different symbols, interference reduction on PDCCH can also be achieved by coordinating the start symbols of EPDCCH among different eNBs.  However, for subframes where the UE does not monitor EPDCCH, it will monitor USS in PDCCH and this limits the interference reduction on PDCCH symbols (i.e. the PDCCH symbols cannot be completely blanked for a UE).  Furthermore if cross scheduling is not permitted in subframes where UE does not monitor for EPDCCH, USS cannot be sent on those subframes.  Hence we see the benefit of allowing cross scheduling via PDCCH on a SCell for subframes where the UE does not monitor for EPDCCH.  It should be clarified that this is limited only to subframes where EPDCCH is not monitored by the UE.
Proposal 1: In subframes when UE does not monitor EPDCCH on an SCell, it is permitted to configure cross-carrier scheduling from PDCCH from another Cell.
In Rel-10, cross scheduling on a SCell by another cell is enabled by using the CIF.  This allows the cell performing the cross scheduling to indicate in the PDCCH which CC the indicated resource comes from.  The primary purpose of using CIF is if the PDCCH on the scheduled carrier cannot be received due to interference conditions. However, given that EPDCCH supports frequency domain scheduling (like PDSCH), it is not obvious why EPDCCH could not be used on the interfered scheduled carrier, and therefore CIF on another carrier would not be needed. 

A different use case that might justify supporting CIF in EPDCCH would be to allow EPDCCH on one carrier to schedule a second carrier in subframes which are not monitored for EPDCCH (e.g. MBSFN subframes that are not actually used for PMCH). However, with Proposal 1, the subframe in this SCell can be scheduled via PDCCH cross scheduling. Moreover, given the agreed possibility of signalling by higher layers the set of subframes that are not to be monitored for EPDCCH (more specifically than the MBSFN subframe configuration), the number of subframes when cross-carrier scheduling would be useful would be expected to be small.  
Overall, the benefits of also allowing additional cross scheduling using EPDCCH needs to be evaluated together with its operation with PDCCH cross scheduling.  Given the limited time left for this WI, we propose at least in Rel-11, CIF is not supported in EPDCCH.
Proposal 2: CIF in DCI carried by EPDCCH is not supported in Rel-11.
3 Conclusions

In this contribution, we discuss the remaining aspects of cross-carrier scheduling under EPDCCH operation.  We propose the following:
Proposal 1: In subframes when UE does not monitor EPDCCH on an SCell, it is permitted to configure cross-carrier scheduling from PDCCH from another Cell.
Proposal 2: CIF in DCI carried by EPDCCH is not supported in Rel-11.
