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Discussion and Decision
1. Introduction

At the RAN1#68bis meeting, the following next steps about searching space and mapping schemes of ePDCCH have been agreed:
· Consider how to handle mapping of ePDCCH in presence of other signals

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

· Then determine necessary aggregation levels and relationship to localized and/or distributed transmission
· Consider whether multiplexing of localized and distributed ePDCCH parts is needed in same PRBs
· Study “fallback” operation and need for localized and distributed USS candidates in same subframe
And the agreement from RAN1#68 should be referred to when go on with further discussion:

· At least for the E-PDCCH transmission that supports localized transmission
· Single layer (i.e., rank 1) transmission is supported

· support of 2 layer SU-MIMO is FFS
· rank 3 and 4 SU-MIMO is not supported
In addition, both localized and distributed transmission should be supported by ePDCCH based on the recent discussion. In this contribution, we give our initial views on multiplexing of localized and distributed ePDCCH part in the same PRBs considering the eCCE definition and size.
2. Discussion
1.1. eCCE definition and size
The mapping scheme and multiplexing of ePDCCH are related to eCCE size, thus the eCCE definition should be discussed firstly. 
PDCCH in Rel-8 utilizes the CCE as the building unit and one CCE is consisted of 9 REGs where each REG contains 4 REs. PDCCH is distributed over the system bandwidth while ePDCCH only occupies several RBs. eCCE, similar to CCE, is assigned for transmitting the downlink control information in ePDCCH. Whether use the eREG as the fixed minimum REs group for eCCE should be FFS, in this contribution we mainly focus on eCCE.
In most proposals from last meeting, the definitions about eCCE size can be generally divided into two alternatives:  
Alt 1: Fixed size eCCE. The eCCE size is fixed no matter the mapping scheme is localized or distributed. The size number could be equal to legacy CCE or not. This mechanism could induce the resource utilization inefficiently.
Alt 2: Unfixed size eCCE. The available REs for eCCE in PRBs are different since the different PCFICH value and configurations of CRS, CSI-RS. The different sizes of eCCE could be configured according to the specific PRB pair and the number of eCCEs in PRB is integer. Furthermore, for localized and distributed mapping methods, the size number could be different. However, the implementation complexity of this mechanism may be increased and additional signaling or system information may be needed.
From the above analysis, the unfixed size eCCE could support ePDCCH more preferably and the RE utilization could be improved by this mechanism as the discussion in the next section. 

Observation: Unfixed size eCCE seems support ePDCCH more preferably.
1.2. ePDCCH multiplexing
The mapping methods of ePDCCH include localized and distributed and most companies support both. 
For localized eCCE, the eCCE is mapped to a single PRB pair. Since the PDSCH and ePDCCH could not be permitted to coexist in the same PRB pair as decided in RAN1#68, the PRB pair for ePDCCH could configure several localized eCCEs. 
In distributed eCCE mechanism, by dividing one eCCE into multiple segments and mapping to PRB pairs which configured to ePDCCH, one eCCE could be multiplexed on different PRB pairs. It seems that the main disadvantage of this method is the RE utilization issue. When only a few distributed eCCEs are transmitted in a cell, the rest REs on ePDCCH PRBs will be blanked without additional enhancements. The unfixed size eCCE is more proper in the multiplexing mechanism of distributed and localized eCCE because of more efficient utilizing the REs. And the eCCE size can be configured flexibly depending on the subframe configuration and ePDCCH mapping methods, the PRB pairs used for ePDCCH could support both localized and distributed eCCE in the same PRBs simultaneously and the amount of blank REs would be decreased. 

Proposal: If the eCCE size is agreed as unfixed, the multiplexing of localized and distributed eCCEs in the same PRBs should be supported for increasing the resource utilization.

However, the impact on system and high layer signalling should be FFS. For example, Rel-8 user blind decoding reusing in multiplexing mechanism may not meet the requirement. And additional RRC signalling may be needed to inform the UE in ePDCCH PRBs which part is localized and which part is distributed.
3. Conclusion

We discussed multiplexing of localized and distributed ePDCCH in this contribution. The following is concluded from the discussion: 
Observation: Unfixed size eCCE seems support ePDCCH more preferably.

Proposal: If the eCCE size is agreed as unfixed, the multiplexing of localized and distributed eCCEs in the same PRBs should be supported for increasing the resource utilization.

