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1 Introduction

The “Low Cost & Enhanced Coverage MTC UE” WI [1] aims at introducing a new low-cost MTC UE and allowing for enhanced coverage for these new MTC UEs and also other MTC UEs.  This contribution considers PUCCH operation in relation to coverage enhancement for MTC UEs.
2 Discussion
In the SI, it was shown that PUCCH would require between 50 and 100 repetitions to achieve the coverage enhancement targets [2].  In [3], it was argued that the contents of PUCCH, CSI, ACK/NACK and SR are not required for the following reasons:
· CSI: RI, PMI and CQI

· MIMO is unlikely to be feasible under extremely poor radio conditions, and hence RI is not required.  
· Similarly, closed loop precoding is not feasible given that the feedback requires numerous repetitions and the coherence time for the precoding weights is likely to be significantly shorter than the duration of the repetitions needed for the PMI feedback.

· CQI would be out of range according to the current CQI table.  We do not see any value in extending the range of CQI since MTC UEs under such conditions are expected to have low data rates and to be delay tolerant 

· SR: The purpose of SR is to request a resource so that the BSR can be sent.  BSR is a high priority MAC message and is always sent (if required) whenever PUSCH resource is available.  SR is therefore only required if the UE has more data to transmit but no PUSCH resource in which to send a BSR, and the UE is still uplink-synchronized, i.e. the timing advance timer (TAT) has not expired.  This seems an unlikely scenario for MTC traffic where it is expected to send a short message upon waking up and then either switch off or move to idle mode. Moreover, since MTC traffic is considered delay-tolerant, if necessary the TAT could be allowed to expire and the UE could then send a PRACH. Even if the PRACH may be less spectrally efficient than SR, we consider this to be outweighed by the additional specification complexity of introducing coverage enhancement techniques for SR. 
· ACK/NACK: HARQ operation that requires numerous repetitions on the ACK/NACK feedback is not spectrally efficient, since during the time of waiting for ACK/NACK feedback, the eNB could already be performing blind retransmissions of PDSCH.

Given that CSI, SR and ACK/NACK are thus not needed for MTC UEs in poor coverage, we therefore do not see the need for PUCCH for MTC UEs operating in coverage enhancement mode, and therefore we propose: 

Proposal 1: No modifications are required for PUCCH to support MTC UEs operating in coverage enhancement mode.

3 Conclusion

In this contribution we consider the need to further improve the coverage for PUCCH for MTC UEs operating in coverage enhancement mode.  We propose that RAN1 concludes the following:
Proposal 1: No modifications are required for PUCCH to support MTC UEs operating in coverage enhancement mode.
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