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1 Introduction

The configuration of distributed and/or localized EPDCCH sets for a UE to monitor (perform decoding operations for a number of EPDCCH candidates) and the configuration of subframes for a UE to monitor PDCCH or EPDCCH (in a UE-Dedicated Search Space – UE-DSS) were discussed in RAN1#70 and the following two design aspects remain, which are currently working assumptions, to be confirmed:

a) A UE can be configured to monitor both localized and distributed EPDCCH candidates in a subframe 

b) A UE can be configured a set of subframes for monitoring EPDCCH in the UE-DSS
a. In remaining subframes, a UE monitors CSS/UE-DSS on PDCCH as in Rel-10

This contribution addresses the above aspects. 

2 Configuration of EPDCCH Types/Subframes
Reasons for a UE to monitor both distributed EPDCCH and localized EPDCCH in the same subframe were provided in [1] and include:

a) Enable fallback when PDCCH is not available (e.g. in an ABS of a macro-cell). 

b) Enable fallback when localized ePDCCH is for a SCell as the CSS is used only for the PCell.

c) Enable relatively frequent fallback without relying on the capacity-limited CSS.

d) Avoid having fallback for UEs with high SINRs use 4 CCEs or 8 CCEs in the CSS (e.g. when a localized EPDCCH is blocked or when CSI feedback with UE-selected sub-bands does not include PRB pairs for localized EPDCCH).

e) Avoid having unnecessary fallback for the PDSCH/PUSCH TM (fallback for a localized ePDCCH though the CSS is likely to require fallback for the PDSCH/PUSCH TM). 

f) Enable efficient resource utilization by freeing underutilized PRB pairs with localized ePDCCHs for PDSCHs without changing the PDSCH/PUSCH TM. 
Therefore, a network should be enabled to configure a UE to monitor both distributed EPDCCHs and localized EPDCCHs in the same subframe (confirm WA) by configuring a respective number of EPDCCH candidates per respective ECCE aggregation level. 

Proposal 1: RRC signaling can configure a UE with EPDCCH candidates (per ECCE aggregation level) in both a localized EPDCCH set and in distributed EPDCCH sets.

The reasons for a UE to be configured the subframes where it monitors EPDCCH (while monitoring PDCCH in the remaining subframes) that were identified in RAN1#70 primarily concern the avoidance of PRS subframes and PMCH subframes. In all other cases were EPDCCH may not be used (e.g. for example in subframes 0 and 5 in case of 1.4 MHz BW), RRC configuration is not needed. 

PRS subframes are very infrequent and their presence is not expected to have any meaningful impact on operational metrics for UEs configured with EPDCCH. Moreover, EPDCCH transmission may still occur in PRS subframes to a UE that is unaware of the PRS existence and does not apply rate matching for the respective REs as the impact will be some BLER degradation (eNB does not transmit EPDCCH in PRS REs, UE without PRS knowledge assumes EPDCCH in those REs). PMCH subframes are also not a concern in Rel-11. Therefore, PRS/PMCS subframes do not provide sufficient motivation for configuring subframes for EPDCCH monitoring.

More important justifications for configuring to a UE the subframes for EPDCCH monitoring are to address the following cases: 
a) UE is unaware of all CSI-RS configurations (impact may typically be much larger than for PRS subframes as CSI-RS subframes may be much more frequent and number of respective REs may be much larger). 

b) Avoid significantly increasing the number of required PRB pairs for EPDCCH transmissions in CSI-RS subframes as the number of REs per ECCE that are available for EPDCCH transmissions may be considerably reduced – some UEs configured with EPDCCH can be off-loaded to PDCCH in such subframes.

c) Load balancing particularly during initial years of Rel-11 deployments. For example, in non-ABS, EPDCCH may be configured to a UE; in ABS, PDCCH may be configured to a UE to avoid underutilized PRB pairs for EPDCCH. 
Therefore, the RRC configuration of subframes where a UE monitors EPDCCH should at least include the respective ones for the CSI-RS subframes and the non-ABS. Therefore, it seems sufficient for RRC signaling to provide a bit-map used for ABS/non-ABS.  
Proposal 2: RRC signaling can configure a UE a set of subframes for monitoring EPDCCH in the UE-DSS. The supported RRC configurations include ones for CSI-RS subframes and non-ABS. 
3 Conclusions

This contribution considered reasons for a UE to be configured to monitor both distributed and localized EPDCCHs in the same subframe and to be configured the subframes to monitor EPDCCH and proposes the following:  

Proposal 1: RRC signaling can configure a UE with EPDCCH candidates (per ECCE aggregation level) in both a localized EPDCCH set and in distributed EPDCCH sets.

Proposal 2: RRC signaling can configure a UE a set of subframes for monitoring EPDCCH in the UE-DSS. The supported RRC configurations include ones for CSI-RS subframes and non-ABS. 
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