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Introduction
At the RAN1 NR Ad-Hoc meeting [1], the following agreements were achieved regarding UL grant-free transmission for URLLC.
Agreements:
· For an UL transmission scheme without grant
· at least semi-static resource (re-)configuration is supported
· FFS: The resource configuration includes at least physical resource in time and frequency domain and RS parameters
· Higher-layer signaling could be similar to Rel-8 LTE SPS
· FFS: MCS
· RS is transmitted together with data
· channel structure of grant-based data transmission can be starting point
Agreements:
· For an UL transmission scheme with/without grant
· K repetitions including initial transmission (with the same or different RV and FFS with different MCS) (K>=1) for the same transport block are supported, 
· FFS the way K is determined
· FFS: hopping mechanisms over the transmissions



Also at the RAN1 #88 meeting [2], the following agreements regarding grant-free repetitions were achieved regarding UL grant-free transmission for URLLC.
Agreements:
· For UL transmission without grant,
· The resource configuration includes at least the following
· Time and frequency resources, FFS: including resources for repetitions, implicitly or explicitly
· Modulation and coding scheme(s), possibly including RV, implicitly or explicitly
· Reference signal parameters
· FFS: Details
· FFS: The number of repetitions K
· FFS: Whether multiple number of K can be configured to one UE
· FFS other parameters
· FFS: A UE may continue repetitions for a TB until one of the following conditions is met
· An ACK is successfully received from gNB
· The number of repetitions for the TB reaches K

Agreements:
· For UE configured with K repetitions for a TB transmission with/without grant, the UE can continue repetitions (FFS can be different RV versions, FFS different MCS) for the TB until one of the following conditions is met
· If an UL grant is successfully received for a slot/mini-slot for the same TB
· FFS: How to determine the grant is for the same TB
· FFS: An acknowledgement/indication of successful receiving of that TB from gNB
· The number of repetitions for that TB reaches K
· FFS: Whether it is possible to determine if the grant is for the same TB
· Note that this does not assume that UL grant is scheduled based on the slot whereas grant free allocation is based on mini-slot (vice versa)
· Note that other termination condition of repetition may apply


In this contribution, we provide our views on UL grant-free transmission for URLLC.

UL grant-free transmission for URLLC
URLLC requirements include the low latency (0.5ms for both UL and DL) as well as the reliability (for one transmission of a packet:1-10-5 for 32 bytes with a user plane latency of 1ms) [3].  UL grant-free transmission is one of the candidate schemes to meet the requirements. This contribution proposes the following three items related to the UL grant-free transmission. 
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To achieve the low latency requirement, a set of reference signal and data is transmitted together from UE. The reference signal is used to identify which UE is going to send data with its orthogonality as well as to facilitate data decoding with the channel response estimated by the reference signal. 
Proposal 1:   A set of reference signal and data is transmitted together from one UE to meet the low latency requirement.
HARQ retransmission
To meet the low latency and reliable requirements, HARQ-based TB retransmission should be considered. In the case of failure of data decoding, if gNB successfully identifies which UE is going to send data through the reference signal analysis, the gNB immediately sends the indication or NACK to the UE to retransmit the same or different RV of the TB.
Proposal 2:  HARQ-based retransmission should be considered to meet the low latency and reliable requirement.
Repetitions of a TB transmission
To meet the reliable requirement, repetition of a TB transmission should be considered. The number of repetition K should be considered to meet the reliability requirement as well as the low latency requirement under the revaluation assumptions of the URLLC use case [4].
Proposal 3:  Repetition of one TB transmission should be considered to meet the reliable requirement as well as the low latency requirement.
Conclusion
Proposal 1:   A set of reference signal and data is transmitted together from one UE to meet the low latency requirement.
Proposal 2:  HARQ-based retransmission should be considered to meet the low latency and reliable requirement.
Proposal 3:  Repetition of one TB transmission should be considered to meet the reliable requirement as well as the low latency requirement.
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