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1. Introduction

In RAN2#100 meeting, the following agreements regarding HARQ transmission with the configured type 1 and grant resource configuration were reached [1]
	5. Retransmissions (except for repetition) of GF Type 1 and SPS use dynamic grant.
…
18. From RAN2 perspective, a timer T is introduced.  While the timer is running the UE does not use the SPS or Type 1 resource for new trasnmisson for this HARQ process (e.g. UE assumes ACK if the timer is not running).  

19. T is configured by RRC and it can be stopped when a dynamic grant is received for this HARQ process.

20. It is started/restarted after the initial transmission/retransmission regardless of whether repetition is configured or not.


This paper intends to identify and discuss the leftovers of HARQ transmission with introduced configured grant timer. 
2. Discussion
As specified in TS 38.321, the UE shall start the ConfiguredGrantTimer after a retransmission of one HARQ process on the uplink grant addressed to CS-RNTI or a new transmission on the configured uplink grant. When the UE receives an uplink grant addressed to CS-RNTI for the retransmission of the HARQ process, the timer stops of corresponding HARQ process. However, as illustrated in Figure 1, there’s some gap between the reception of uplink grant for retransmission and actual retransmission, which is indicated by K2, i.e. the delay from ulplink grant to actual data transmission, and the period of configured grant can be set to just several symbols. Therefore, it cannot exclude the possibility that a configured grant for the same HARQ process occurs in this gap. Since the timer is not running in this gap, there’s no restriction to prohibit UE from using the configured grant for new transmison of this HARQ process. As a result, the HARQ buffer for retransmission will be overrided by the new data. 
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Figure 1: Configured grant transmission and retransmission based on CS-RNTI scheduling
Observation 1: There may be a configured grant for the same HARQ process during the gap between the uplink grant for retransmission and actual retransmission, the UE can use the configured grant for new transmission.
Based on above analysis, even if there’s configured grant available before the actual retransmison with the dynamic grant, the UE is expected not to use the configured grant for both for new transmission and retransmission in alignment with RAN2 agreement. In general, there are 3 alternatives to address this issue:
· Alt 1. Add one note in section 5.4.1 to specify that the HARQ process cannot be used for new transmission if there is a configured grant for the same HARQ process between the gap between uplink grant for retransmission and actual retransmission.
· Alt 2. Remove the condition of timer stopping but only restart the timer after retransmission on the dynamic grant. However, as illustrated in Figure 2, there’s still a risk that the timer expires before the retransmission on the dynamic grant especially when the period is configured with a small value while the gNB cannot schedule the retransmission in time. In this case, the issue cannot be resolved because the UE will lose the restriction to prohibit transmission on configured grant. 
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Figure 2: Potential risk of Alt 2 when the timer is started after transmission

· Alt 3. Remove the condition of timer stopping but only restart upon reception of the dynamic grant. As a result, the length of the timer shall be unnecessiarly extended to include the length of gap. In case of successful transmisons based on configured grant, it delays using the configured grant for new transmison of the HARQ process.  And the conditions of timer start will be diverse for initial transmission and retransmission, which adds the complex of MAC specification.
Therefore, it can be concluded that Alt 1 is more reasonable and simple for gNB implementation and MAC specification.

Proposal 1: If a dynamic grant is received for the retransmission, the HARQ process cannot be used for new transmission on the configured grant during the gap between uplink grant and actual transmission.
As agreed in last RAN2 meeting, HARQ processes are shared between dynamic and configured grants.  An uplink grant addressed to C-RNTI shall override a configured uplink grant in case of overlap in time domain. Therefore the HARQ process of the configured grant may be utilized for scheduling new transmission, as in LTE. After the initial transmision on the dynamic grant, there may be configured grant transmission occasion of the same HARQ process before reception the next scheduling retransmission. Since there’s no restriction to prohibit the configured grant from new tranmisison, UE would use the configured grant for a new transmission. In order to address this issue, UE stop the timer if a dymanic grant is receicved on the HARQ process of the configured grant, and start the timer after the transmission on the dymamic grant. Also in section 5.4.1 to specify that the HARQ process cannot be used for new transmission if there is a configured grant for the same HARQ process between the gap between dynamic uplink grant for new transmission and actual retransmission.
Therefore it is proposed to discuss the case and to start the ConfiguredGrantTimer for the HARQ process associated with the configured grant after new transmission on the dymamic grant of the same HARQ prcess.
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Figure 3: C-RNTI scheduling new transmission on HARQ process associated with configured grant
Proposal 2: Stop ConfiguredGrantTimer to prohit the transmison on the configured grant upon reception of the dynamic grant of the same HARQ process for new transmission, and start ConfiguredGrantTimer if new transmission is performed on a dynamic grant of the same HARQ process.
According to the description in TS38.321 section 5.4.1 and 5.4.2, UE only use the configured grant for the initial transmissions after the timer expires or stops, therefore there’s no restart case. It is prososed to remove the restart description.
Proposal 3: Remove the condition of restart ConfiguredGrantTimer from TS 38.321 section 5.4.2.
3. Conclusion
In this contribution, we discuss the HARQ tranmission procedure based on the ConfiguredGrantTimer, and we have the following observation and proposal, the corresponding CR in [4]:
Observation 1: There may be a configured grant for the same HARQ process during the gap between the uplink grant for retransmission and actual retransmission, the UE can use the configured grant for new transmission.

Proposal 1: If a dynamic grant is received for the retransmission, the HARQ process cannot be used for new transmission on the configured grant during the gap between uplink grant and actual transmission.
Proposal 2: Stop ConfiguredGrantTimer to prohit the transmison on the configured grant upon reception of the dynamic grant of the same HARQ process for new transmission, and start ConfiguredGrantTimer if new transmission is performed on a dynamic grant of the same HARQ process.
Proposal 3: Remove the condition of restart ConfiguredGrantTimer from TS 38.321 section 5.4.2.
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