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1 Introduction
In RAN1 #88, the following was agreed on grant-free transmission aspects [1]:

	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


In this contribution, we discuss the retransmission of UL transmission without grant.
2 Discussion
In NR, the UE can transmit UL data without grant on configured semi-static resources. In URLLC, UL data can arrive sporadically. Therefore, when the UE is configured the semi-static resources for UL transmission without grant, the UE should skip the semi-static resources if there is no data to transmit. When the UE transmits UL data without grant, the gNB sometimes fails to receive the data transmission. There are two failure cases:
(1) gNB fails to detect that there is an UL transmission without grant.
(2) gNB detects an UL transmission without grant, but fails to decode that UL transmission 

In case (1), the gNB cannot detect the UL transmission without grant because the UE transmits sporadically and the gNB has no a-priori information regarding the times at which the UE will transmit. In this case, the UE retransmission has to be triggered by the UE side because the gNB is unaware of the UL transmission. In order to reduce the probability of case (1) occuring, high reliability of UE detection is required. In a previous RAN1 meeting, it was agreed to repeat UL transmissions, which increases the probability of UE detection. However, if the gNB cannot detect the UL transmission without grant in spite of UL transmission repetition, it is possible that the detection failure was due to the UL transmission power being insufficient. Therefore, RAN1 should consider the concept of power ramping for UL transmission without grant in order to increase the UE detection probability.

Proposal 1: RAN1 should consider the concept of power ramping for UL transmission without grant to increase the UE detection probability.
In case (2), the gNB can detect the UL transmission and identify the UE that transmitted to it, but fails to decode the UL transmission. Because the gNB knows which UE transmitted without grant, the gNB can transmit a grant to the UE for retransmission. The retransmission can be optimized, in terms of resource utilization, through the DCI that grants the retransmission. This DCI can also indicate appropriate transmission parameters, including MCS and others. Therefore, granted UL retransmission should be supported for UL transmission without grant.

Proposal 2: Granted UL retransmission should be supported for UL transmission without grant.
Furthermore, if the UE receives a DCI granting retransmission of an UL transmission without grant, the UE can derive the transmission parameters from the values indicated by that DCI and use those for upcoming UL transmissions without grant. This helps to increase the reliability of upcoming UL transmissions without grant. Therefore, if the UE receives a DCI granting retransmission of an UL transmission without grant, the UE should derive the transmission parameters from the values indicated by that DCI for upcoming UL transmissions without grant.
Proposal 3: If the UE receives for a DCI granting retransmission of an UL transmission without grant, the UE should derive the transmission parameters from the values indicated by that DCI for upcoming UL transmissions without grant.
3 Conclusions
In this contribution, we have discussed the retransmission of UL transmission without grant. The following proposals are made:
Proposal 1: RAN1 should consider the concept of power ramping for UL transmission without grant to increase the UE detection probability.
Proposal 2: Granted UL retransmission should be supported for UL transmission without grant.
Proposal 3: If the UE receives for a DCI granting retransmission of an UL transmission without grant, the UE should derive the transmission parameters from the values indicated by that DCI for upcoming UL transmissions without grant.
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