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1. Introduction
In the last RAN1#75 meeting, the following working assumptions on PUCCH coverage improvement were reached.

Working assumption:
· For UEs in enhanced coverage mode for MTC, 
· No support of repetition of periodic CSI over PUCCH

· FFS: Periodic CSI over PUCCH without repetition
· ACK/NACK on PUCCH is supported. FFS on the configurability of ACK/NACK.

· Dedicated SR is supported but no further optimization beyond PUCCH repetition for SR (e.g. no new formats).

In this contribution, we discuss the detailed PUCCH coverage improvement scheme.
2. Discussion
For HARQ-ACK feedback on PUCCH, UEs operating in enhanced coverage mode can reuse the current HARQ-ACK repetition procedure and uplink HARQ-ACK timing specified in 10.1.4 and 10.2 of [1]. Note that the maximum repetition number of HARQ-ACK repetition signaled by repetitionfactor is 6 defined in [2]. It is not sufficient for the 15dB coverage enhancement requirement, thus larger repetitionfactor needs to be introduced. 
Proposal 1: The current HARQ-ACK repetition procedure and uplink HARQ-ACK timing with extended repetitionfactor can be used for HARQ-ACK feedback on PUCCH for UEs in enhanced coverage mode.
However, an exception is the ACK feedback of Msg4 in initial random access procedure. The processing delay requirement for the current UE from receiving RRCConnectionSetup message to sending RRCConnectionSetupComplete message is 15ms specified in [2], which is far looser than 3ms timing interval between PDSCH and PUCCH. Therefore, the UE can hardly apply the dedicated PUCCH repetition related configuration to send repeated PUCCH carrying ACK for Msg4 according to the current HARQ timing relationship. So, how to perform repetition for PUCCH carrying ACK feedback of Msg4 needs to be further investigated. 
Proposal 2: How to perform repetition for PUCCH carrying ACK feedback of Msg4 needs to be further investigated.

For dedicated SR transmission via PUCCH, by far there is no clear application scenario. Considering the sparse burst transmission characteristic of MTC traffic, requesting uplink grant via random access procedure is sufficient for coverage enhancement MTC UE. So, we propose:

Proposal 3: It is kindly suggested that RAN1 review the application scenario of dedicated SR transmission via PUCCH for MTC UEs in enhanced coverage mode.
3. Conclusion

In this contribution, the detailed PUCCH coverage improvement scheme is discussed and based on the above discussion, we have the following proposals:
Proposal 1: The current HARQ-ACK repetition procedure and uplink HARQ-ACK timing with extended repetitionfactor set can be used for HARQ-ACK feedback of coverage enhancement PDSCH data transmission.

Proposal 2: How to perform repetition for PUCCH carrying ACK feedback of Msg4 needs to be further investigated.

Proposal 3: It is kindly suggested that RAN1 review the application scenario of dedicated SR transmission via coverage enhancement PUCCH.
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