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1. Introduction
The following was agreed during RAN1-Ad-hoc meeting:
Agreements:
· For a PUCCH format for UCI with large payload with no multiplexing capacity within a slot:
· The DMRS and UCI are mapped to different symbols.
· For intra-slot frequency-hopping, one or two DMRS symbol(s) is/are mapped on each frequency-hop of the long-PUCCH.

· Opt.1: one DMRS per frequency-hop
· The location is around the middle of the frequency-hop 

· Opt.2: one or two DMRS per frequency-hop

· FFS: the location of the DMRS symbol(s)

· The DMRS symbol(s) are formed as follows:
· DMRS for a PUCCH is a sequence (e.g. a cyclic shift of a CAZAC or computer generated sequence) in frequency domain.
· Working assumption:
· The symbols carrying UCI are formed as follows:
· The UCI bits are encoded and scrambled, QPSK modulated and DFT pre-coded and mapped to the REs for the symbols carrying UCI of the long PUCCH
Friday: IITH commented during offline“Pi/2 BPSK modulation should be used for long duration PUCCH “, not captured due to concern from others

There was significant online discussion during RAN1#90 on the use of pi/2 BPSK modulation with spectrum shaping be applied to long duration PUCCH so that cell edge UE can have increased coverage.  This design gives higher coverage than QPSK case that has substantially higher PAPR. Many operators have the view that NR uplink control channel coverage should be at least as high as the one offered by the shared channel that uses pi/2 BPSK with spectrum shaping. The NR control channels can benefit from the 3.0 dB power gain offered by pi/2 BPSK modulation (compared to QPSK) yet using LTE PA. 
Proposal: For long duration PUCCH carrying more than 2 bits:
· Use pi/2 BPSK modulation with spectrum shaping
· The spectrum shaping function is same as the one used for PUSCH
