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1. Introduction

In RAN1#68bis, many issues about ePDCCH search space are discussed. Following is the direction of design [1]. 
Next steps:

· Consider how to handle mapping of ePDCCH in presence of other signals:

· Possible methods:

· puncturing of REs including coded symbols

· puncturing of REs from “(e)REG/(e)CCE”with rate matching in coding chain

· rate matching for coding chain together with mapping “(e)REG/(e)CCE” around the other signals
· Consider all other potentially colliding signals, including CRS, legacy control region, PSS/SSS, PBCH, PRS, CSI-RS, DM-RS

· Then consider “(e)REG/(e)CCE” definitions 

· Then determine necessary aggregation levels and relationship to localised and/or distributed transmission. 

· Consider whether multiplexing of localised and distributed ePDCCH parts is needed in same PRBs

· Study “fallback” operation and need for localised and distributed USS candidates in same subframe
About the last bullet, we discuss the need mainly from the aspect of localized USS candidates and provide our views in this contribution.
2. Discussion 

The enhanced physical downlink control channel (ePDCCH) is a newly designed control channel to carrier DL assignments and uplink grants in adaptation to different scenarios in Rel.11, such as new carrier type, CoMP and DL MIMO. The ePDCCH is transmitted in data region and could increase downlink control channel capacity and support frequency-domain ICIC. Currently, there are two types of transmission which are discussed. One is distributed transmission where the eCCE(s) used to construct an ePDCCH are distributed in multiple PRB-pairs to obtain frequency diversity gain. The other is localized transmission where the eCCE(s) used to construct an ePDCCH are located within one PRB-pair to obtain frequency-selective scheduling gain.
Since localized ePDCCH transmission aims to achieve the frequency-selective scheduling gain, it is important to schedule ePDCCH based on the availability of accurate CSI feedback. The pre-configured resources for localized ePDCCH candidates could not fully get the frequency-selective scheduling gain since the ePDCCH candidates may not be able to locate in the frequency region with better channel condition. Thus, dynamic scheduling can be considered [2], and the resources for the localized ePDCCH candidates could be allocated via a new DCI format when the network gets the accurate CSI feedback from the UE. 
Proposal 1: Dynamically scheduling localized ePDCCH candidates can be considered.

According to proposal 1, it is required to determine where the new DCI format is delivered. Considering common search space, the capacity is quite limited especially when the number of the UEs configured with ePDCCH increases. Even though common search space is supported in ePDCCH, there is still a concern about the overhead of dynamic scheduling. Thus, UE-specific search space is a possible direction. Since the new DCI format would change the resources of localized ePDCCH candidates, a fallback scheme is required to avoid unsynchronized situation between network and UE. Since distributed transmission is to ensure the robustness of ePDCCH even when no accurate CSI feedback is available [3], the configured candidates for distributed ePDCCH transmission could be considered as fallback scheme. The new DCI format for dynamic scheduling localized ePDCCH candidates would be delivered via the distributed ePDCCH transmission. Accordingly, it is better to keep monitoring the distributed ePDCCH candidates when localized ePDCCH transmission is enabled. Regarding the fallback scheme via PDCCH, it may introduce additional decoding complexity to monitor PDCCH and ePDCCH in same subframe. Besides, the PDCCH may be not available or reliable in some scenarios, such as new carrier type. It seems not so suitable.   
Proposal 2:  If localized ePDCCH candidates are monitored, distributed ePDCCH candidates are monitored in same subframe as well.
3. Conclusion

This contribution discusses the localized and distributed ePDCCH USS candidates. Based on above discussion, we propose:

Proposal 1: Dynamically scheduling localized ePDCCH candidates can be considered.
Proposal 2: If localized ePDCCH candidates are monitored, distributed ePDCCH candidates are monitored in same subframe as well.
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