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1. Introduction
In RAN1#75 meeting, the framework of (E)PDCCH repetition was agreed as follows.
Agreements:
· For UEs in enhanced coverage mode for MTC
· For UE-specific search space, 
· (E)PDCCH to schedule PDSCH is supported.
· Repetition of (E)PDCCH with multiple levels is supported. 
· From the UE perspective, the possible starting sub-frames of (E)PDCCH repetitions are limited to a subset of sub-frames. 
In this contribution, we discuss the details of (E)PDCCH repetition. 
2. Discussion
2.1. UE specific search space
According to the current physical downlink control channel procedures, UE monitors a set of (E)PDCCH candidates at several aggregation levels. 
When (E)PDCCH is repeated, there are three options for UE search space design.

· Option 1: Repetition number of (E)PDCCH is semi-statically configured and AL of (E)PDCCH is fixed or semi-statically configured
· Option 2: Repetition number of (E)PDCCH is semi-statically configured while AL for each grant is dynamically scheduled by eNB
· Option 3: AL of (E)PDCCH is fixed or semi-statically configured while repetition number for each grant is dynamically determined by eNB within pre-configured set of repetition numbers
Option 1 is the simplest from the UE side. However, there is a risk that eNB cannot reach the UE when the channel condition becomes worse. Therefore, option 1 is excluded.

Comparing option 2 and option 3, option 2 may be preferred from the UE side since the UE blind decoding procedure is exactly the same as current behavior. From specification impact perspective, option 3 may cause larger specification impact because the number of (E)PDCCH repetition needs to be introduced in DCI if the starting subframe of PDSCH is related to the end of (E)PDCCH. 

Based on the above analysis, we prefer to adopt option 2.
Proposal 1: The repetition number of (E)PDCCH is semi-statically configured while the aggregation level for each grant is dynamically scheduled by eNB as current behavior.

Another open issue is that if the same candidate shall be used during the (E)PDCCH repetition. Currently, the mapping from (E)PDCCH candidate to (E)CCE is different for different UEs and/or in different subframes. Therefore, changing the candidate at an aggregation level is not helpful but increases the UE complexity. If the aggregation level is changed during the (E)PDCCH repetition, the aggregation levels for each (E)PDCCH subframes should be pre-defined to reduce the UE decoding complexity. Still the UE decoding complexity is much higher than the case if the aggregation level is the same during the (E)PDCCH repetition. From the (E)PDCCH blocking perspective, it is not clear that aggregation level variation during (E)PDCCH repetition is helpful. Therefore, we propose to use the same candidate and aggregation level during (E)PDCCH repetition.
Proposal 2: The same candidate and aggregation level is used during (E)PDCCH repetition.
2.2. Starting subframes of (E)PDCCH repetition

It was agreed that the possible starting subframes of (E)PDCCH repetitions are limited to a subset of subframes from the UE perspective. There are basically two approaches to determine the starting subframes of (E)PDCCH repetition.

· Alternative 1: based on pre-defined rule
· Alternative 2: eNB semi-statically configure via RRC signaling
Alternative 1 does not need additional RRC signaling only for the purpose of indicating the starting subframes of (E)PDCCH. Alternative 2 enables some scheduling flexibility for eNB at the cost of RRC signaling overhead and eNB scheduling complexity. It is proposed that alternative 1 is adopted to decide the starting subframes of (E)PDCCH repetition. 

Furthermore, considering the delay tolerant property of MTC traffic and UE storage size, it is suggested that the number of downlink subframes between the two possible starting subframes of (E)PDCCH is larger than the number of repetition of (E)PDCCH.

For TDD, the number of downlink subframes due to different UL-DL configurations needs to be taken into account. The following equation is proposed to determine the starting subframes of (E)PDCCH repetition for both FDD and TDD.
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where M is the number of downlink subframes within a radio frame, n is the  nth downlink subframe within a radio frame, and k is the number of repetitions of (E)PDCCH.

Proposal 3: The starting subframe of (E)PDCCH repetition is defined based on pre-defined rule. To be more specific, the starting subframes of (E)PDCCH is determined based on the following equation:
(M*SFN + n) mod k = 0, where M is the number of downlink subframes within a radio frame, n is the  nth downlink subframe within a radio frame, and k is the number of repetitions of (E)PDCCH.
3. Conclusion
In this contribution, we discuss the details on (E)PDCCH repetition. We have the following proposals:
Proposal 1: The repetition number of (E)PDCCH is semi-statically configured while the aggregation level for each grant is dynamically scheduled by eNB as current behavior.

Proposal 2: The same candidate and aggregation level is used during (E)PDCCH repetition.
Proposal 3: The starting subframe of (E)PDCCH repetition is defined based on pre-defined rule. To be more specific, the starting subframes of (E)PDCCH is determined based on the following equation:
(M*SFN + n) mod k = 0, where M is the number of downlink subframes within a radio frame, n is the  nth downlink subframe within a radio frame, and k is the number of repetitions of (E)PDCCH.
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