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1 Introduction 

After RAN1 #70, there has been extensive discussion on the possible RRC signaling needed for EPDCCH/PDSCH start symbol configuration during the email discussion “[70-25] R1-124005 RRC parameters for ePDCCH”. No agreement was reached, but it was generally agreed among the companies that a RRC parameter is needed for the start symbol configuration, and EPDCCH and PDSCH (when applicable) should share the same parameter.
In this contribution, we provide our views on how to define this parameter.
2 Discussion
The main use case identified for defining the start symbol configuration for EPDCCH and PDSCH is non-CA-based HetNet. In the non-ABS subframes, PCFICH cannot be reliably detected by the pico UE due to the macro interference. However, EPDCCH with frequency-domain ICIC and PDSCH can be possibly transmitted in these subframes. Therefore, higher layer signaling to indicate the start OFDM symbol position becomes necessary.
This parameter would also be useful in all the subframes in the case of frequency-domain ICIC when EPDCCH supports stand-alone operation in the future.
Therefore, there is a need to introduce a shared RRC parameter for the start symbol configuration for EPDCCH and PDSCH.

· Proposal 1: One shared RRC parameter is introduced to configure the start OFDM symbol of PDSCH and EPDCCH for a cell. When it is configured, it overrides the value conveyed by PCFICH for PDSCH and EPDCCH transmission on that cell.
It may not be appropriate to have the same value defined across all the subframes due to the following reasons:

· In the non-CA-based HetNet, it is mainly useful for non-ABS subframes. For ABS subframes, the UE should be able to detect PCFICH reliably, thus no need for this parameter.

· If some of the non-ABS subframes are configured as MBSFN subframes, these subframes have a different value for the maximum number of PDCCH symbols from the regular subframes. Different value for MBSFN subframes may be beneficial.
Multiple values of the  start OFDM symbol could therefore have some benefit in better handling these cases. However, careful consideration would need to be given to how many values should be provided, and how to indicate which subframes they apply to. The simplest solution would be to signal one value for MBSFN subframes and another for non-MBSFN subframes; more complex solutions such as to handle ABS would require a 40-bit bitmap. 
· Proposal 2: Multiple values of the start OFDM symbol are signalled, at least consisting of one value for MBSFN subframes and one for non-MBSFN subframes.
During the email discussion, there was no consensus on whether it is appropriate to introduce the parameter under the scope of the EPDCCH WI or as part of EPDCCH configuration. It was pointed out there are possible cases where this parameter is useful for PDSCH even when EPDCCH is not configured, thus not appropriate to be defined as part of the EPDCCH configuration. One example provided is when the UE is configured for SPS transmission in the non-ABS subframes. Although these scenarios are out of the scope of the EPDCCH WI, we should take into account the interaction with other features as a general rule. Therefore, it is reasonable to define this parameter out of the EPDCCH configuration, in order to accommodate all possible scenarios and achieve unified system design. However, EPDCCH is the major reason for introducing this parameter, which makes it appropriate to define this parameter under the scope of the EPDCCH WI.
· Proposal 3: The RRC parameter for the start OFDM symbol of PDSCH and EPDCCH is defined separately from EPDCCH configuration. But it is defined under the scope of the EPDCCH WI.
3 Conclusions
In this contribution, we discussed the remaining details of ECCE/EREG to RE mapping for EPDCCH, we propose that: 
· Proposal 1: One shared RRC parameter is introduced to configure the start OFDM symbol of PDSCH and EPDCCH for a cell. When it is configured, it overrides the value conveyed by PCFICH for PDSCH and EPDCCH transmission on that cell.
· Proposal 2: Multiple values of the start OFDM symbol are signalled, at least consisting of one value for MBSFN subframes and one for non-MBSFN subframes.
· Proposal 3: The RRC parameter for the start OFDM symbol of PDSCH and EPDCCH is defined separately from EPDCCH configuration. But it is defined under the scope of the EPDCCH WI.





































































































































































