3GPP TSG RAN WG1 Meeting #88


R1-1701914
Athens, Greece 13th - 17th Feb 2017
Source:
IITH, CEWiT, IITM, Tejas Networks
Title:
Discussion on Long Duration PUCCH Design
Agenda Item:
8.1.3.2.2
Document for:
Discussion and Decision
1. Introduction
During RAN1-87, the following has been agreed:
· For UL control channel with long duration, TDM between RS and UCI is supported at least for DFT-S-OFDM

· FFS on location of RS symbol(s) (e.g., front-loaded RS, fixed-location RS)
Further the following was agreed during RAN-1 NR Ad-hoc Jan meeting: 
Agreement

· NR supports 0.5*pi BPSK modulation for DFT-s-OFDM

Working assumption:

· While using DFT-s-OFDM, 0.5*pi-BPSK modulation using DFT-S-OFDM with frequency domain spectrum shaping can be further considered at least for eMBB uplink data for up to 40GHz

· FFS

· The details of frequency domain spectrum shaping 

· This does not preclude the case where no spectrum shaping is needed

In this contribution, we discuss potential options for Long duration uplink design
2. Potential Design Options for Long Duration PUCCH
Based on the results of a companion contribution, R1-1701913 [2] we suggest the following options for long duration PUCCH design:

· Low PAPR design is important for long duration PUCCH for coverage limited scenarios. 
· We propose to use pi/2 BPSK DFT-S-OFDM [1] as base waveform for long duration PUCCH. Whether precoding/shaping is used along with pi/2 BPSK is FFS.

· The RS may be ZC sequence or pi/2 BPSK sequence. The density of RS is FFS. 
· If code multiplexing is used for simultaneous multi-user control transmission on the same resources, BPSK spreading codes may be considered so that low PAPR properties of pi/2 BPSK is maintained. 
· Similarly, for code multiplexing of RS, ZC or BPSK based codes may be considered.
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