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Discussions 
1 Introduction 
In [1], the discussions on Core and Performance requirements for the EPDCCH work item [2] in RAN4 have been initiated. In this contribution, the impact of EPDCCH on RAN4 RRM core requirements is analyzed discussed based on the agreed features of the EPDCCH.  

2 Discussion  
With reference to RRM core requirements, the following need to be considered:

· Radio Link Monitoring, Cell Identification,  
· RSRQ and RSRP measurements, and  

· Positioning related measurements.  

In [2], it has been revised that:
· Common search space for enhanced downlink control channel(s) is not included

It is noted that since Rel-8, the common search space and UE-specific search space are defined for different types of DCIs. The UE blindly detects a set of PDCCH candidates in a common search space (CSS) for DCI messages scrambled with common RNTIs, e.g. SI-RNTI, P-RNTI, RA-RNTI. For EPDCCH, only UE specific search space is supported. 

Hence, the UE monitors UE-specific search space on EPDCCH while common search space on PDCCH are monitored according to Rel-10 behavior. As a result, the UEs continue to decode the common search space in the legacy PDCCH. These include the common DCIs that carry system information, paging information, initial access signaling and power-control signaling which target for a group of UEs or all UEs in the cell. 

In addition, the EPDCCH configuration is UE specific that could be optionally signalled to the UE via RRC [3]. As reported in [1], for localized and distributed EPDCCH, where CRS is not used, the demodulation is based on DMRS instead of CRS. Hence, the use of CRS with SFBC/FSTD is not applicable for EPDCCH. 
EPDCCH is not transmitted in PRB pairs that contain PBCH or PSS/SSS. Thus, cell acquisition operation is not impacted. Similarly, it can be concluded that RSRP, RSRQ, and positioning related measurements are also not impacted since the transmissions of CRS and PRS are not affected. 
Both localized and distributed EPDCCH are supported and for localized EPDCCH transmission, only rank 1 SU-MIMO transmission is supported. In such deployment configuration, the EPDCCH uses implementation-dependent beamforming with DMRS as the reference signals. Considerations on the performance impacts of these two different configurations, Localized and Distributed respectively, would be studied in the Performance port of the Work Item. 
Therefore, the following can be summarized on the operation of the EDPCCH related to the RLM operation:

· To ensure the UE are able to monitor the downlink link quality consistently, the radio link monitoring shall continue to be based on the reliable decoding of the legacy PDCCH with CRS. 

· The UE continues to monitor and decode the legacy PDCCH for the Common Search Space when subframes are configured for monitoring EDPCCH. 

· In subframes are not configured for monitoring EDPCCH, UE monitors the Common Search Space and UE specific Search Space according to Release 10 behaviour on the PDCCH. 
· The Cell acquisition and the RSRQ, RSRP and Positioning measurements are unaffected by EDPCCH as the related reference signals are not affected. 

From the above considerations, the following is proposed:

· The Radio Link Monitoring continues to be based on PDCCH with the introduction of EPDCCH i.e. The RLM requirement is not affected by EPDCCH.

· The discussions on RLM with New Carrier Type, when PDCCH may not be present, will be part of the scope of the Release 12 NCT work item. 

3 Summary
Based on the above considerations and if the above Proposal is agreeable, it can thus be proposed that the RRM Core requirements in Release 11 are not impacted by the introduction of EDPCCH.
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