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Discussion and decision
1. Introduction
During RAN1 #70, significant progress was achieved with respect to the definitions of the EPDCCH search space in Rel-11. According to [1] the following agreements were reached. 

Agreement from RAN1#70: 

· Aggregation levels supported for EPDCCH are:

· In normal subframes (normal CP) or special subframe configs 3,4,8 (normal CP), and the available REs in a PRB pair is less than Xthresh, 
· For localised: 2, 4, 8, working assumption 16 subject to feasible search space design
· For distributed: 2, 4, 8, 16, working assumption 32 subject to feasible search space design
· In all other cases:
· For localised: 1, 2, 4, working assumption 8 subject to feasible search space design
· For distributed: 1, 2, 4, 8, working assumption 16 subject to feasible search space design
· Working assumption that Xthresh = 104

In this contribution we discuss the remaining issues with respect to the aggregation levels supported for EPDCCH.

2. Discussion on supported aggregation levels
Looking at the open issues with respect to the working assumptions, we would like to note the following here:

Legacy PDCCH gives the opportunity to do control data link adaptation over 4 aggregation levels (~ 9dB). We think that this opportunity with respect to link adaptation range should be also given for EPDCCH – independent if localized or distributed EPDCCH for that UE are to be configured. 

As consequence, we have the following proposals with respect to localized EPDCCH, which are very much in line with the two completion WFs from the previous meeting [2,3]:
Proposal 1: Confirm the working assumptions for localized EPDCCH to support 
· AL=16 for localized EPDCCH in normal subframes (normal CP) or special subframe configs 3,4,8 (normal CP), and the available REs in a PRB pair is less than Xthresh.

· AL=8 for localized EPDCCH in all other cases.
Looking now at the situation for the distributed EPDCCH, the situation seems a bit more complicated as such. Both WFs in [2,3] hint to enable 4 or 5 supported aggregation levels depending on the subframe configuration as well as the number of available REs for EPDCCH. Looking at this, we don’t see any reason why the link adaptation dynamics for EPDCCH in some cases would need to be 4 levels (~9dB) and 5 levels (~12dB) in some others. We believe that the 4 level link adaptation range for all the cases should be sufficient.
Proposal 2: Limit the supported number of aggregation levels to 4.
Based on this limitation, also in line with many other companies in WFs in [2,3] – AL=32 can be easily ruled out. In contrast for the “all other cases”, the companies in [2,3] propose to have also AL=16 available extending this to 4 potential aggregation levels. 
The argument raised by some companies has been with respect to the required coverage that EPDCCH should be able to provide. This is for sure a valid argument, but then we fail to see the need to support also AL=1 in this case as we think that 4 aggregation levels and ~ 9dB link adaptation dynamics should be sufficient. 

Therefore two alternatives to keep 4 levels can be considered:

· Alt. 1: Supporting AL=1,2,4,8 – not confirming AL=16

Pros: 
· The same aggregation levels for localized and distributed (which would be a general design goal)

· The same trade-off between coverage and efficiency is given for both, localized and distributed transmission

  Cons: 
· Potential coverage increase for distributed transmission is not possible. However, coverage increase can still be obtained with PDCCH.
· Alt. 2: Suppporting AL=2,4,8,16 – confirming the AL=16 but removing AL=1 option

Pros: 

· Coverage increase as discussed by some players for distributed transmission possible
· Same AL definition for distributed transmission for all subframe types and number of available REs

    Cons:

· Different definition for localized and distributed

· A previous RAN1 decision would need to be reverted

We would be fine with either of the two alternatives above and would like to bring especially Alt. 2 to RAN1s attention in case some companies want to design the distributed transmission mode for improved coverage. But as mentioned, this would mean revising a previous RAN1 agreement as such!

As it is not our intention to hamper RAN1 progress in any way, we therefore propose Alt. 1, as we also had in our past contribution [4]. This can be overall for the distributed transmission summarized as:
Proposal3: Do not confirm the working assumptions for distributed EPDCCH to support 

· AL=32 for distributed EPDCCH in normal subframes (normal CP) or special subframe configs 3,4,8 (normal CP), and the available REs in a PRB pair is less than Xthresh.

· AL=16 for distributed EPDCCH in all other cases.
3. Conclusions
In this contribution, we discuss on the supported aggregation levels for EPDCCH and give the following recommendations:
· Proposal 1: Confirm the working assumptions for localized EPDCCH to support 
· AL=16 for localized EPDCCH in normal subframes (normal CP) or special subframe configs 3,4,8 (normal CP), and the available REs in a PRB pair is less than Xthresh.
· AL=8 for localized EPDCCH in all other cases.
· Proposal 2: Limit the supported number of aggregation levels to 4.

· Proposal3: Do not confirm the working assumptions for distributed EPDCCH to support 
· AL=32 for distributed EPDCCH in normal subframes (normal CP) or special subframe configs 3,4,8 (normal CP), and the available REs in a PRB pair is less than Xthresh.
· AL=16 for distributed EPDCCH in all other cases.
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