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1 Introduction
This contribution gives more discussion on the indication to the UE with ePDCCH resource.
2  Discussion
In previous meeting, indication to the UE with ePDCCH Resource was discussed [1-3].The indication of ePDCCH resource is still quite open for time domain and frequency domain. In frequency domain, the resource will be based on PRB pairs. For time domain, it still needs to decide how the starting position of OFDM symbol will be indicated. 
2.1 PRB for ePDCCH UE Search Space
The PRB for ePDCCH are configured resources possibly used by an UE search spaces. Within each UE search space, the ePDCCH candidates are selected to achieve scheduling gain and/or frequency diversity gain. There could be several options to determine UE search space:
(1)UE-specific configuration:
Each UE can be configured with certain PRB as search space. Further interference coordination on individual UE can be achieved.  This can give better PUCCH resource coordination. The pairing of MU-MIMO ePDCCHs can also be supported. 
(2) Cell-specific configuration:

The all possible PRBs used for ePDCCH search space are cell-specifically configured. A UE will determine its search space by UE ID. This does not allow interference coordination on individual UE. However, the coordination between cells can be done by the option. Scheduling gain may be limited, since UE will have to derive the search space based on the PRBs for entire cell implicitly. 
ePDCCH PRBs can be dynamically indicated to better optimize the resource efficiency for cell-specific configuration. The dynamic indication of ePDCCH will reduce the waste of unused PRB. It was proposed in RAN1 that the ACK/NAK resource response to ePDCCH can be implicitly mapped to the resource/PRB used by that ePDCCH. Under this assumption, the above mentioned dynamic indication schemes will also be possible to save the PUCCH resource in case cell-specific configuration of ePDCCH resource. However, dynamic indication requires more overhead by introducing another dedicated PHY signal. The saving of PRB can be achieved by intentionally choose different candidates without dynamic indication.  
 (3) System information based: 
The all possible PRBs for ePDCCH will be determined by certain system information, e.g. system bandwidth. UE will choose different PRBs by its UE ID. It could be the special case of cell-specific configuration. UE can acquire its ePDCCH resource faster. It is close to PDCCH design. The signaling overhead will be saved. However, the scheduling gain will be limited. The interference coordination of ePDCCH will not be achieved. The PRB fragmentation could be much higher.
From the options above, the UE-specific configuration will have highest signaling overhead. But the interference coordination can be better achieved. The frequency scheduling gain can be optimized and the better MU-MIMO pairing can be done by this option. Since ePDCCH will not be used stand-alone without assistant of PDCCH, UE-specific signaling will be inevitably used to configure ePDCCH. It is preferred for UE-specific configuration. Regarding the resource allocation type, it is suggested to use existing type 1 RA.
2.2 PRB for ePDCCH or PDSCH transmission
The PRBs reserved for ePDCCH search space might not be used for actual ePDCCH transmission. It is related with the PDSCH resource indication, since PDSCH will reused the PRB left by ePDCCH. 

Since the ePDCCH PRB pairs will span into distributed PRB to allow both frequency scheduling gain and frequency diversity gain. It will restrict PDSCH resource allocation type 0 a type 2. For type 2 RA, the fragmentized PRBs will leave quiet small consecutive PRBs. For type1, if 1 PRB in the RBG is used, the whole PRB may not be used. The issue can be alleviated by interpret as that: If UE knows the PRB actually are transmission ePDCCH it will skip the PRB and validate all other PRBs indicated by the RA type. However this is a partial solution for ePDCCH, since a UE do not know the ePDCCH sent for other UEs. Scheduling the candidates of ePDCCH is independent to scheduling PDSCH. The PRB overlapping between ePDCCH between the scheduled PDSCH is not a common case. Thus, we suggest mandating type 1 RA for PDSCH scheduling to solve this issue to make the issue been fully solved. 
2.3 Starting OFDM symbol
Then ePDCCH starting OFDM symbol can be indicated by PCFICH or by higher layer signaling. To allow interference avoidance to other cells’ PDCCH, PCFICH cannot be only depended. The PCFICH error rate will also propagate into ePDCCH. Thus, higher layer signaling is needed to indicate the ePDCCH stating OFDM symbol. Then, the PDSCH scheduled by that ePDCCH should share the same starting OFDM symbol in single cell. 
The pdsch-Start is defined in Rel-10 for cross-carrier scheduling case. Similar parameter can be created for ePDCCH. This parameter can be configured when the network aware that the cell is inferred from other cells and the PCFICH cannot be reliably recieved.   However, the PDSCH scheduled by PDCCH in same carrier should not take the value, since it may carry SIB information. 
Proposal:

·  An ePDCCH should share the same starting OFDM symbol with the PDSCH scheduled by that ePDCCH in single cell.
·  If configured with ePDCCH-Start, ePDCCH should be transmitted starting at the indicated OFDM symbols. Otherwise, it should follow the PCFICH.
3 Conclusion

In this contribution, we discussed indication to UE with ePDCCH Resource. We propose: 
· The PRBs for UE search space are UE-specifically configured
· ePDCCH PRB is not dynamically scheduled
· R11 will mandate the resource allocation type 1
· An ePDCCH should share the same starting OFDM symbol with the PDSCH scheduled by that ePDCCH in single cell.
· If configured with ePDCCH-Start, ePDCCH should be transmitted starting at the indicated OFDM symbols. Otherwise, it should follow the PCFICH. 
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