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1 Introduction

The feature of the enhanced downlink control channel (ePDCCH) for LTE was still under discussion in RAN1. But the big progress was made and the whole WI was nearly finished[1~5]. And in RAN4 meeting #64bis, the work on ePDCCH performance evaluation was initialized in [6]. In this contribution, we firstly provide the overview on RAN1 ePDCCH progress, and then share our opinions on specifying the performance requirements in RAN4.
2 Summary of ePDCCH progress in RAN1

Until RAN1 meeting #70bis, the main progresses of ePDCCH are as follows [1~5]:
· Subframe set for monitoring ePDCCH. Basically a high layer signalling, such as bitmap, indicates the subframe set in which UE should monitor the USS on ePDCCH.
· Resource Block allocated for ePDCCH. Agreement to have 2 sets, each set consisting of {2, 4, 8} PRB pairs which depend on bandwidth.
· A PRB pair is divided into 16 eREG, and an eCCE is mapped onto 4 eREG or 8 eREG. Different eCCE level {1, 2, 4, 8} is supported, the mapping of eREG and eCCE includes distributed/localized transmission mode respectively. Rate matching of eREG is around CRS, PSS/SSS, CSI-RS, legacy control channel, and ePDCCH will not be transmitted in PRB pairs that contain PBCH and PSS/SSS.
· DMRS based demodulation, and spatial diversity antenna scheme and QPSK demodulation mode are agreed.
· There is not the other DL control channel, such as ePCFICH and ePHICH. The begin symbol of ePDCCH is indicated by high-layer signalling (if absent, reuse PCFICH).
3 Overview of ePDCCH performance requirements in RAN4
Since the detailed specification of ePDCCH has not been finalized, we share our preliminary views on ePDCCH demodulation performance requirements in RAN4 based on the current RAN1 progress and [6].
· Because there is no ePCFICH, the test cases with both PCFICH joint decoding and high-layer signing should be evaluated.
· The ePDCCH performances with the different resource allocation schemes should be evaluated, including the different PRB pairs, the different number of eREGs in an eCCE, and the different eCCE levels. 
· Stress test for decoding time: given the N+4 restriction of HARQ ACK/NCK feedback, there would be less processing time left for ePDCCH decoding compared with PDCCH and the following data demodulation. So a stress test with the large transmission block might be needed from the functionality perspective. 
· Test parameters for the ePDCCH demodulation performance requirements are suggested to be aligned with those of the existing PCFICH/PDCCH performance requirements. It would be beneficial to compare the performance. The existing PDCCH/PCFICH test cases include the cases with the parameter sets of (single-port, 8CCE, DCI-format-1), (2TX, 4CCE, DCI-format-2), and (4TX, 2CCE, DCI-format-2). And since the ePDCCH is decoded based on DMRS, the work for eDL-MIMO and Relay R-PDCCH could be used as references.
· The performances with both distributed eREG-to-eCCE-mapping and localized mapping should be evaluated in the initial stage. But maybe one of mapping methods needs to be prioritized.
· The performance requirements for ePDCCH multiplexing would be needed if supported in the RAN1 specifications, such as the cases where the different UEs are located in two ePDCCH sets which share the same PRB pairs, or the different UEs use different ports in one overlapping ePDCCH set.

· The test cases which benefit to show the FDM scheduling gain for ePDCCH might be needed.

· According to the RAN1 discussions and evaluations, the expected performance advantage of ePDCCH compared with PDCCH is the frequency-selection scheduling gain. So some test cases which benefit to show the performance gain might be needed in RAN4.
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