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1   Introduction
In this document, we discuss the following aspects

· UE-specific DCI Format 1A behaviour for EPDCCH

2 Discussion 


There has been some discussion on modifying EPDCCH DCI 1A behaviour (i.e. modifying the PDSCH transmission scheme associated with a PDSCH scheduled via UE-specific DCI 1A received via EPDCCH.). For example, it has been proposed that for EPDCCH DCI 1A, the PDSCH transmission scheme should be DMRS-based single port transmission even in subframes containing CRS instead of CRS-transmit diversity scheme.  

The following aspects should be considered when discussing the need for modifying the EPDCCH DCI 1A behaviour. PDSCH transmission modes that support DMRS based transmission schemes and CSI-RS based feedback reporting (such as tm9, tm10) are better suited for use with EPDCCH that is also based on DMRS. It is further desirable to avoid performance optimizations that results in additional UE complexity for scenarios that may not be typical. 

Preferably, the PDSCH transmission schemes used within a transmission mode should not be made dependent on the type of control channel on which the associated DCI is received. Otherwise, it effectively doubles the number of transmission modes to 20 (10 for PDCCH, and 10 for EPDCCH). De-linking of the type of control channel in which the DCI was received and the associated PDSCH transmission scheme makes it easier to individually control the PDSCH performance and the control channel type used. With the above motivations, we discuss the EPDCCH DCI 1A behaviour for the new tm10 and for legacy tm1-tm9 below.

UE-specific DCI Format 1A for Transmission Mode 10 (tm10)

For the newly introduced tm10 for CoMP, RAN1 will discuss a possible new PDSCH transmission scheme associated with DCI 1A for both PDCCH and EPDCCH. Examples include 1) use port 7 always, 2) TxD in CSS and port 7 for UESS, etc. This new scheme may be justified in that tm10 is a new PDSCH transmission mode and hence PDSCH transmission scheme should be examined. However, as mentioned previously it is desirable that the PDSCH transmission scheme associated with the new tm10 be same irrespective of the control channel type used to send the DCI. 
Proposal 1: For tm10 and UE-specific DCI, same DCI 1A behaviour is adopted for both PDCCH and EPDCCH. 
Legacy transmission modes (tm1-tm9)
For legacy transmission modes tm1-tm6, the PDSCH transmission scheme used is predominantly CRS-based (i.e. based on DCI 1, 1A, 1B, 1D, 2A, 2B, etc.) even for EPDCCH. Given this, for these transmission modes, it is unclear if modifying DCI 1A behaviour to be DMRS based instead of CRS-based can bring any benefits. In fact, modifying DCI 1A behaviour can result in complicated PDSCH scheduling, and reduced fallback benefits as PDSCH cannot be scheduled using robust, channel-independent CRS-based transmit diversity scheme. Further as mentioned previously, modifying EPDCCH DCI 1A behaviour can increase UE complexity supporting multiple transmission schemes for DCI 1A depending on the control channel type. Therefore, for tm1-tm9, the legacy DCI 1A behaviour should be applied to DCI 1A received via EPDCCH. 

Proposal 2: For tm1-tm9 and UE-specific DCI, EPDCCH DCI 1A behaviour is same as the legacy PDCCH DCI 1A (no changes to specification). 
3   Conclusions
We propose the following

Proposal 1: For tm10 and UE-specific DCI, same DCI 1A behaviour is adopted for both PDCCH and EPDCCH. 
Proposal 2: For tm1-tm9 and UE-specific DCI, EPDCCH DCI 1A behaviour is same as the legacy PDCCH DCI 1A (no changes to specification). 
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