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1 Introduction

This contribution provides a text proposal for Section 9.5.5 of TR 36.888, the analysis of PUCCH coverage improvement, based on the agreements in RAN1#72bis.

Agreements:
· The coverage requirements for PUCCH format 1a can be met with time domain repetition
· Further evaluation could show whether the following contents could be reduced or eliminated
· SR

· CSI

· HARQ-ACK
2 Text Proposal
-----------------------------------------------Start text proposal------------------------------------------------------

9.5.5
PUCCH
9.5.5.1 
Coverage enhancement 
The coverage requirement for PUCCH (format 1a) is 13.5 dB for FDD and 17.3 dB for TDD. Time domain repetition can be applied to PUCCH for coverage improvement. The exact repetition number depends on the PUCCH format employed. For PUCCH format 1a, simulation results show 50~ 100 times repetition is needed for FDD based on different BLER target. 

PUCCH carries UCI which includes Scheduling Request (SR), HARQ-ACK and CSI. Repetition times could be shortened if some of these contents are reduced or eliminated. In general, the necessity of supporting PUCCH for MTC UEs in extreme coverage scenario could be further evaluated.
9.5.5.2 
Impact on specification

To support time domain repetition, minor specification impact on HARQ-ACK timing is expected.. If some or all of the contents of PUCCH is reduced or eliminated, some specification impacts could be anticipated. For example, if HARQ-ACK is eliminated, impact on HARQ retransmission is expected. With SR elimination, impact on PRACH collisions probability may need to be considered. There could also be impact on corresponding downlink control information (DCI) optimization.
9.5.5.3 
Other impacts

No significant impact on UE cost and complexity is expected with time domain repetition. Other impacts, such as increased UE power consumption, decreased cell spectral efficiency and longer demodulation latency at eNB could be expected. 
-----------------------------------------------End text proposal-------------------------------------------------------
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