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1. Introduction
In RAN1#70, the following agreements were achieved [1].
· The eREG to RE mapping is fixed in specifications given the Frame structure type, subframe configuration and CP length

· Special subframes with the same DMRS positions have the same eREG to RE mapping

· The eREG to RE mapping does not depend on the PRB pair#, subframe#, legacy control region size, DwPTS length or presence of other signals such as CRS,CSI-RS,PRS
The ePDCCH physical structure (eREG-to-RE mapping) is fixed in specifications even with different legacy control region size.  However, it was also agreed as working assumption in RAN1#69 that coding-chain rate matching will be applied based on the available REs in each eREG [2].  To obtain the exact number of available REs of each eREG, legacy control region size is one of necessary information.  This paper provides our views on the use cases and different solutions.


2. Discussion
According to lastest agreements, there is no doubt that the information of legacy control region size is needed for code-chain rate matching in ePDCCH.  The main issue here is how to obtain this information.  According to our understanding, there are three possible ways for UE to obtain this information.
Alt. #1: UE obtains the information of legacy control region size through PCFICH

Alt. #2: UE obtains the information of legacy control region size through existing R10 RRC configuration
Alt. #3: UE obtains the information of legacy control region size through new RRC configuration for ePDCCH

Alt. #1 is a more direct and efficient way to obtain this information.  Since R11 ePDCCH doesn’t support common search space, UE always need to decod PCFICH to monitor the common search space in PDCCH and this information can be reused for ePDCCH decoding.  However, there are two possible use cases where Alt. #1 may fail.
Use case #1: CA-based ICIC using ePDCCH

Use case #2: CoMP using ePDCCH

In use case #1, as shown in Figure 1, for macrocell, PCell is on component carrier (CC) #1 using PDCCH for scheduling and SCell is on CC #2 using ePDCCH for scheduling while for picocell, it operates in the other way.  With this deployment, the interference on control channel can be avoided using R8/9 FDM ICIC and no cross-carrier scheduling is needed.  However, the problem is how to obtain the legacy control region size for ePDCCH on SCell without severe interference.  From Figure 1, PCFICH on SCell in picocell is severely interfered by the legacy control region on PCell in macrocell when there is 9-dB handover bias.  Therefore, Alt. #1 doesn’t work for SCell in this use case and higher layer signaling is needed at least for SCell.
In use case #2, as shown in Figure 2, different cells may have different legacy control region sizes and UE is able to obtain this information from the serving cell only in CoMP scenario 1/2/3.  Alt. #1 doesn’t work in this use case either if ePDCCH is used in CoMP region and UE needs to obtain this information for non-serving cells through higher layer signaling.
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Figure 1  Example illustration of use case #1: CA-based ICIC using ePDCCH
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Figure 2  Example illustration of use case #2: CoMP

For Alt. #2, though there is a similar RRC configuration, pdsch-Start-r10, in CrossCarrierSchedulingConfig for cross carrier scheduling configuration in R10, there won’t be cross carrier scheduling configuration needed in use case #1 and this configuration can not be reused.  For use case #2, Alt. #2 doesn’t work either because CoMP is not supported in R10 and there is no corresponding configuration to be reused.  Therefore, new RRC configuration is needed.
For Alt. #3, there are two possible ways to implement new RRC configuration for ePDCCH staring symbol.
Alt. #3A: One common parameter for ePDCCH starting symbol in both ePDCCH and CoMP configuration
Alt. #3B: One parameter for ePDCCH starting symbol on SCell in CA configuration; One parameter for ePDCCH starting symbol in CoMP configuration
For single carrier and PCell in use case #1, there is no need for UE to obtain ePDCCH starting symbol through RRC configuration because it’s more efficient to utilize PCFICH to obtain the information of ePDCCH starting symbol.  In addition, CoMP may use different ePDCCH starting symbol configuration from use case #1 and other transmission modes in single carrier case.  Therefore, Alt. #3B seems to be a more reasonable solution for ePDCCH starting symbol configuration.  However, new UE behavior needs to be defined for Alt. #3B if a carrier is both configured as SCell with one ePDCCH starting symbol and CoMP operation with another ePDCCH starting symbol.  Alt. #3A to provide a common parameter for ePDCCH starting symbol is preferred.  
Proposal #1:  In Release 11, the information of ePDCCH starting symbol is obtained from PCFICH by default for each serving cell.  If the starting symbol of ePDCCH is configured by RRC for an UE, the PCFICH decoding result is overrided.
Proposal #2:  The information of ePDCCH starting symbol should be configured or reconfigured when CoMP operation is configured by RRC for an UE.


3. Conclusion

In this paper, we provide our views on how to obtain the information of ePDCCH starting symbol.  New RRC configuration of ePDCCH starting symbol is needed at least for CA and CoMP.  The proposals are concluded as follows.
Proposal #1:  In Release 11, the information of ePDCCH starting symbol is obtained from PCFICH by default for each serving cell.  If the starting symbol of ePDCCH is configured by RRC for an UE, the PCFICH decoding result is overrided.

Proposal #2:  The information of ePDCCH starting symbol should be configured or reconfigured when CoMP operation is configured by RRC for an UE.
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