3GPP TSG RAN WG1 #91                 		R1-1720500
Reno, USA, 27th Nov to 1st Dec 2017

Source:	Panasonic
Title: 	UL data transmission procedure
Agenda Item:		7.3.3.4
Document for:	Discussion, Decision

Introduction
This document describes our view on UL data transmission procedure.. 

Discussion
Configuration and Repetition
The resource for initial transmission is explicitly configured in order to allow the distinction between initial transmission and repetition. Whether the resource for initial transmission and the repetition are overlapped is up to network choice. The overlapped resource usage between initial transmission and the repetition has the merit of reduced resource usage and average latency reduction. Non-overlapped resource between initial and retransmission eases the detection complexity at gNB.
Time resource(s) for repetitions other than the initial transmission within one configuration is explicitly configured. The signalling mechanism is reused from time domain resource indication in PDCCH but semi-static configuration. Without such mechanism, TDD operation is difficult to be supported for grant-free as repetition resource is not always contiguous in time and the repetition resource in a slot is not always same between slots. 
Frequency resource(s) for repetitions other than the initial transmission within one configuration follows frequency hopping pattern. It also means frequency hopping across repetition is supported.
In the offline, 4 or 8 was identified for maximum number of supported repetition. Our view is to support 8 as to limit to 4 does not provide specific complexity reduction but the coverage is limited.
We support unified signalling to indicate the repetition number K for both Type 2 UL transmission without grant and UL transmission with grant in order to simplify the system design.
Proposal 1: Time/frequency resource for initial transmission is explicitly configured. Overlap of the resource for initial transmission and repetition are up to network choice.
Proposal 2: Time resource(s) for repetitions other than the initial transmission within one configuration is explicitly configured.
Proposal 3: Frequency resource(s) for repetitions other than the initial transmission within one configuration follows frequency hopping pattern.
Proposal 4: The maximum number of repetition is 8.
Proposal 5: Unified signalling to indicate the repetition number K for both Type 2 UL transmission without grant and UL transmission with grant.

ACK feedback
We support the proposal that LTE DCI format 3/3A like structure indicates ACK before the end of the repetition. Then the repetition behaviour is pre-empted. After the end of one repetition, if no UL grant is received with certain timer, UE interprets the transmission is ACK.
Proposal 6: ACK feedback during the repetition is supported similar structure with DCI format 3/3A.
Proposal 7: After the end of one repetition, if no UL grant is received with certain timer, UE interprets the transmission is ACK. 

Mini-slot transmission
It was discussed whether mini-slot repetition in a slot is supported or not. If ACK feedback during the repetition in a slot proposed above is agreed, we support to have mini-slot repetition in a slot. If ACK feedback to discontinue the repetition is not supported, there is no need of mini-slot repetition in a slot.
Hopping in a slot for mini-slot transmission is supported. Our preference is the symbol to have the hop is aligned with slot scheduling of PUSCH and long PUCCH. This can improve the resource efficiency.
Proposal 8: If ACK feedback to discontinue the repetition is supported, repetition of mini-slot in a slot is supported. If not, repetition of mini-slot in a slot is not supported.
Proposal 9: Hopping in a slot for mini-slot transmission is supported. The hopping symbol position is aligned with intra-slot hopping of slot scheduling of PUSCH and long PUCCH.

UCI piggyback of GF transmission
In order to provide HARQ feedback from gNB, gNB should be able to identify UE by DMRS or other means even PUSCH decoding is failed. Therefore, if HARQ feedback is given for each one slot/mini-slot transmission, piggyback of UCI should be possible. On the other hand, after only the repetition, gNB only provides HARQ feedback is also possible depending on the coding rate and channel condition. In this case, UCI piggyback on UCI is not possible as occasional piggyback makes decoding of TB very complex or impossible.
Therefore, technically best option would be the configurability of UCI piggyback for GF transmission. On the other hand, considering the standardization schedule, we are ok not to support UCI piggyback of GF transmission. UCI is always dropped when GF is sent.
Proposal 10: For Dec 2017 version, UCI piggyback of GF is not supported.

Conclusion
This document described our UL data transmission procedure. We propose following.
Proposal 1: Time/frequency resource for initial transmission is explicitly configured. Overlap of the resource for initial transmission and repetition are up to network choice.
Proposal 2: Time resource(s) for repetitions other than the initial transmission within one configuration is explicitly configured.
Proposal 3: Frequency resource(s) for repetitions other than the initial transmission within one configuration follows frequency hopping pattern.
Proposal 4: The maximum number of repetition is 8.
Proposal 5: Unified signalling to indicate the repetition number K for both Type 2 UL transmission without grant and UL transmission with grant.
Proposal 6: ACK feedback during the repetition is supported similar structure with DCI format 3/3A.
Proposal 7: After the end of one repetition, if no UL grant is received with certain timer, UE interprets the transmission is ACK. 
Proposal 8: If ACK feedback to discontinue the repetition is supported, repetition of mini-slot in a slot is supported. If not, repetition of mini-slot in a slot is not supported.
Proposal 9: Hopping in a slot for mini-slot transmission is supported. The hopping symbol position is aligned with intra-slot hopping of slot scheduling of PUSCH and long PUCCH.
Proposal 10: For Dec 2017 version, UCI piggyback of GF is not supported.
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