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1 Introduction
This document proposes a way forward on agreeing a PDCCH structure for MTC enhanced coverage.
2 Status and options
UE shall monitor multiple total aggregated resources of (E)PDCCH, where:

 


Total Aggregated Resource = S (ai) where i = 0…T-1, where T is repetition number.


The following is FFS:

· whether to use the current hashing function with a new/fixed (E)CCE, or a new method, to determine the starting location of unicast search space at each subframe within the repetition window. This depends on collision probability between UEs in coverage enhancement mode and normal UEs in cell.

· whether the UE shall use the same (E)PDCCH candidate m (including known aggregation level) for each subframe within the repetition window.

The following options are applicable for a DCI (the numbers used are examples to aid understanding):

Option 1: Single (E)CCE aggregation level (8) and multiple repetition levels (10, 20, 40)

Approach 1:

· DCI only starts at subframe 0, 40, 80 for all rep levels): 

- UE decode at 10, 50, 90…for rep level 10

- UE decode at 20, 60, 100…for rep level 20

- UE decode at 40, 80, 120…for rep level 40

>> The aggregation level is used for combining, and decoding is attempted at each decode subframe.

Approach 2:

- UE decode at 10, 20, 30, 40…for rep level  10 (DCI start at subframe 0, 10, 20, 30, 40…)

- UE decode at 20, 40, 60, 80…for rep level  20 (DCI start at subframe 0, 20, 40, 60, 80…)

- UE decode at 40, 80…for rep level  40 (DCI start at subframe 0, 40, 80, 120, 160…)

>> The aggregation level is used for combining, and decoding is attempted at each decode subframe.

Option 2: Multiple (E)CCE aggregation levels (8, 16, 32) and single repetition level (10) 

Approach 1: 

· Starting subframe = 0, 10, 20, 30, 40, ….
· UE decode at subframe 10, 20, 30, 40,…

· Combining is performed, and decoding is attempted for each of the possible aggregation levels at each decode subframe. 

Approach 2: 

· Starting subframe = 0, 10, 20, 30, 40, ….
· UE decodes at subframe 10, 20, 30, 40,…
· If the AL was the different across different subframes, then the known aggregation level pattern(s) is used for combining of subframes, and final decoding is attempted at each decode subframe for the known pattern(s).

3 Areas to study to arrive at a conclusion
· Study trade-offs of option 1 and 2, and approach 1 and 2 for each.

· Need to define exactly which starting subframes to use.

· Understand performance of option 1 and 2. 

· NOTE: Option 3 (multiple repetition levels and multiple aggregation levels) is not precluded.
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