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This document summarizes the outcome of offline discussion on Thursday afternoon on 8.1.7.

1. UL control channel
Open issue 1: Time-domain structure
· How many symbols (and how many sets) are necessary?
· 1, 2, 3, 4, …, N-1, and/or N, where N denotes the num. of symbols per slot.
· 1, 2, …, M-1, and/or M, where M denotes the num. of symbols per mini-slot.
· Which starting position of UL control channel (other than around the last transmitted UL symbol(s) of a slot) is useful?
· The first UL symbol(s) of a slot?
	Offline outcome:
· Discussion: how uplink resource should be used in time and frequency?
· Discussed waveform for UL control channel (e.g., CP-OFDM or DFT-s-OFDM) for short and long durations but we need more study.
· Agreement in the waveform discussion should be taken into account.
· FFS:
· Whether NW enables multiplexing UL control channels in short and long durations in a same slot
· Whether UE enables multiplexing UL control channels in short and long durations in a same slot
Offline consensus:
· For UL control channel in short duration,
· 1 symbol duration of a slot is supported.
· FFS: a few symbol duration of a slot is supported.
· Mechanism enabling frequency-diversity is supported.



Open issue 2: Frequency-domain structure
· What granularity the PUCCH resource is defined?
· Is frequency resource unit size of PUCCH PRB, similar to DL control channel?
· In frequency-domain, a PRB (or a multiple of PRBs) is the resource unit size (may or may not including DM-RS) for control channel
· This is at least for the case where the UL control region consists of one or a few OFDM symbol(s) of a slot or a mini-slot.
· FFS: whether a PRB or a multiple PRBs is the resource unit size.
· If multiple PRBs is the resource unit size, the multiple PRBs are contiguous.
	Offline consensus:
· In frequency-domain, a PRB is the minimum resource unit size for UL control channel.



Open issue 3: Possible sizes of payloads
· How many bits are considered for a given UL control channel?
· 1 and/or 2 bits for one format?
· 3 ~ 22 bits for one format?
· 23 ~ 100 bits for one format?
	Offline outcome:
· Not discussed.



Open issue 4: Reference signal structure
· Similar to DL control channel?
· UE/PUCCH-specific DM-RS for PUCCH transmission. At least for beamforming, UE may assume same precoding operation for PUCCH and associated DM-RS for PUCCH.
· FFS: DM-RS is PUCCH-specific and/or UE-specific
· Shared/Common RS for PUCCH reception
· Whether this sharing will be transparent to UE is FFS
· FFS: Whether UE may assume the same precoding operation between RS and PUCCH
· FFS: QCL between antenna ports for PUCCH demodulation [Fred: unnecessary?]
· Tx diversity supported. Which scheme/how FFS
	Offline consensus:
· UE-specific DM-RS for PUCCH transmission.



Open issue 5: Transmission of control + other(s) (e.g., data and/or SRS)
· What options are envisioned for handling control + data?
· Alt.1: UCI piggyback on PUSCH
· Alt.2: Simultaneous PUCCH + PUSCH
· Alt.3: …
· What options are envisioned for handling control + SRS?
· Alt.1: Simultaneous PUCCH + SRS
· Alt.2: Drop SRS
	R1-1610676	Way forward on UCI transmission for NR	LG Electronics, Intel,
Offline outcome:
· Wait for revision of the WF.



2. Scheduling and HARQ
Open issue 1: Scheduling/HARQ timing
· What timing are to be further considered?
· When SCS = 15kHz and y=14? (i.e., 1ms)
· K=0, 1, 2, 4, 8?
· When SCS = 15kHz and y=7? (i.e., 0.5ms)
· When SCS = 30kHz and y=14? (i.e., 0.5ms)
· When SCS = 30kHz and y=7? (i.e., 0.25ms)
· When SCS = 60kHz and y=14? (i.e., 0.25ms)
· When SCS = 60kHz and y=7? (i.e., around 0.125ms)
· When SCS = 120kHz and y=14? (i.e., around 0.125ms)
· When SCS = 240kHz and y=14? (i.e., around 0.0675ms)
	Offline outcome:
· Not discussed.



R1-1610946	WF on URLLC HARQ	Intel
	Offline consensus:
· Study how to meet RAN requirements on latency and reliability using at least one HARQ retransmission for DL data and UL data
· Further study TTI duration and achievable latency based on at least one retransmission
· Further study details of HARQ operation in DL and UL taking into account reliability of overall HARQ signaling procedure (control, data and feedback channels)
· This does not preclude studying single transmission to meet the RAN requirements on latency and reliability




