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Introduction
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]In this contribution, we discuss the scheduling request (SR) for Rel. 13 MTC. 
Scheduling request repetition
In RAN1#82, WF on PUCCH enhancement was presented [1] and following alternatives were proposed on SR repetition.
· Alt 1: Only transmitted in the SR transmission instances
· Alt 2: Transmitted in continuous UL subframes from the starting subframe
· Alt 3: Intermittent repetition based on SR configuration
For the legacy SR transmission, L1is requested by higher layers to transmit SR. SR transmission instances are the uplink subframes satisfying a certain condition which is specified by UE-specific periodicity and subframe offset configuration. For MTC UEs with repetition, SR needs to be transmitted in multiple subframes. If eNB does not know the starting position of SR repetition, eNB needs to try to perform energy detection over multiple subframes from every subframe. This results in the significant increase of the number of blind energy detection. Therefore, the staring position of SR repetition is known to eNB i.e. fixed or configured.
Proposal 1: The starting position of SR repetition is known to eNB i.e. fixed or configured.

Our view on alternatives is following.
Alt 1: Only transmitted in the SR transmission instances 
In Alt 1, SR is transmitted NSR times at legacy SR transmission instances from a starting position as shown in Fig.1 (a), where NSR is the number of repetition. The SR transmission instances are the uplink subframes satisfying a certain condition which is specified by UE-specific periodicity TSR and subframe offset configuration for legacy SR transmission. Coherent combining is not possible and therefore, required number of repetition increases.
Alt 2: Transmitted in continuous UL subframes from the starting subframe
In Alt 2, SR is transmitted NSR times in consecutive subframes from a starting position as shown in Fig.1 (b). Starting position would be configured by exiting SR configuration (with slight modification if needed). Coherent combining is possible for Alt 2. In RAN1#81 [2], it was agreed that PUCCH frequency hopping is always used and PUCCH frequency location stays the same for at least X subframes. Then, when the number of SR repetition is larger than frequency hopping granularity, SR repetition should also follow the PUCCH hopping pattern.
Alt 3: Intermittent repetition based on SR configuration
In Alt 3, SR could be transmitted X times in consecutive subframes from a starting position as shown in Fig.1 (c). Starting position of each X-repetition would be configured by exiting SR configuration (with slight modification if needed). Coherent combining is also possible for Alt 3.
Considering the possibility of symbol level combining (our evaluation results are shown in [3]), we have a preference to use Alt 2 or Alt 3.
Proposal 2: SR repetition is realized by continuous UL subframes from the starting subframe or combination of continuous and intermittent transmission.

[image: ] 
(a) Alt 1
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(b) Alt 2
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(c) Alt 3
Fig. 1	SR repetition methods.

Conclusion
In this contribution, we discussed the scheduling request for Rel. 13 MTC and we have the following proposals:
Proposal 1: The starting position of SR repetition is known to eNB i.e. fixed or configured.
Proposal 2: SR repetition is realized by continuous UL subframes from the starting subframe or combination of continuous and intermittent transmission.
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