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1 Introduction 

In RAN1 #68bis, the aggregation level selection and restriction have been discussed by several contributions. A WF [1] proposed several points about the possible aggregation levels for an ePDCCH transmission, which are listed below: 
· The four possible aggregation levels for an ePDCCH transmission are
· 1, 2, 4, and 8 eCCEs for the distributed ePDCCH transmission type

· 1, 2, and 4 eCCEs for the localized ePDCCH transmission type
· FFS whether to support aggregation level of 8 eCCEs
· FFS the number of eCCEs for possible aggregation levels if 3 eCCEs per PRB pair are supported
In this contribution, we will provide our view on the aggregation level selection under the different transmission types for ePDCCH.
2 Discussion
The number of aggregation levels supported directly affects the number of blind decodings that a UE needs to perform. It is generally desirable to keep the total number of blind decodings as low as possible. This is especially an important consideration for ePDCCH because the UE may need to monitor both distributed and localized candidates in the same subframe.
Four different aggregation levels {1, 2, 4, 8} are supported by legacy PDCCH to be rate-adaptive according to different channel conditions and DCI message sizes. Similar to the legacy PDCCH, some kind of link adaptation should be supported by ePDCCH to achieve higher resource efficiency, ensure transmission robustness and provide sufficient coverage.  It has been agreed that both distributed and localized transmission of ePDCCH are supported. The distributed transmission can ensure the robustness of ePDCCH especially when the CSI feedback becomes unreliable or unavailable (e.g. due to high mobility of the UEs or poor RF condition). In contrast to the distributed transmission, localized transmission aims to achieve the frequency selective gain and beamforming gain based on the availability of accurate CSI feedback. For the UEs with relatively poor RF conditions where a high aggregation level is needed, CSI feedback may no longer be accurate, which makes distributed transmission a better choice than localized transmission Considering the favorable channel conditions needed for closed-loop operation, it makes sense that only the relatively low aggregation levels are supported for localized transmission. The distributed transmission can anyway serve as the fallback option through eNB scheduling when localized transmission could not be performed effectively. Besides, as discussed in our companion contribution [2], it should be possible to monitor both localized and distributed ePDCCH candidates within one subframe, so the restriction of the aggregation level on localized transmission could reduce the complexity of UE in terms of the number of blind decodings. 

Proposal 1: Relatively low aggregation levels are supported for localized transmission (1,2,4 seems reasonable).
Fallback transmission could be provided by distributed ePDCCH transmission when advanced transmission modes are not feasible. Unless it brings unaffordable complexity, such as an overwhelming number of blind decodings, support of both high and low aggregation levels for distributed transmission is assumed to be needed, so as to fully exploit the channel potential by link adaptation. 
Proposal 2: Distributed transmission should support both high and low aggregation levels (at least 1,2,4,8).

A number of contributions [3, 4] compared the link-level performance of distributed ePDCCH and legacy PDCCH and observed that distributed ePDCCH may degrade the BLER performance by 2-3dB. As we proposed in our companion contributions [5, 6], one eCCE will keep the same nominal size as the legacy CCE. Because the number of actual usable REs will be smaller than the nominal size of 36 REs due to the presence of other signals, the link-level performance degrades, possibly resulting in incorrect reception of the DCI message even if 8 eCCEs are aggregated for the transmission. In order to provide robust transmission and comparable (or enhanced) coverage, candidates at aggregation level(s) higher than 8 may be needed for ePDCCH distributed transmission. 
Proposal 3: An aggregation level higher than 8 needs to be considered for ePDCCH distributed transmission.

3 Conclusions
In this contribution, we have discussed aggregation level selection and relationship to localized and distributed ePDCCH candidates and made a few proposals:  
Proposal 1: Relatively low aggregation levels are supported for localized transmission. (1,2,4 seems reasonable)
Proposal 2: Distributed transmission should support both high and low aggregation levels (at least 1,2,4,8).

Proposal 3: An aggregation level higher than 8 needs be considered for ePDCCH distributed transmission.
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