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1. [bookmark: _Ref466049030]Introduction
At RAN1#93, below agreements have been made concerning the configured grant transmission for NR-U.
	The following modifications to the configured grant procedures are beneficial
1. Removing dependencies of HARQ process information to the timing
1. Introducing UCI on PUSCH to carry HARQ process ID, NDI, RVID
1. Introducing Downlink Feedback Information (DFI) including HARQ feedback for configured grant transmission
1. Increased flexibility on time domain resource allocation for the configured grant transmissions
1. Supporting retransmissions without explicit UL grant



In NR licensed, two different types of scheduling options are available, i.e. the dynamic/scheduled UL grants, and the configured grants (e.g. based on the SPS framework). As specified in NR licensed, both scheduling options can coexist and in general the UE shall prioritize dynamic UL grant. However, in some cases due to the nature of configured grant scheme, race conditions between a dynamic UL grant and a configured grant may occur. According to RAN1 agreements highlighted above, in configured grant there is no association between HARQ ID and the timing, which implies that the gNB may provide a dynamic UL grant to schedule a certain HARQ process, while the UE has already started preparing a configured transmission for the same HARQ process. Or, similarly at the time of reception of dynamic UL grant, the UE has already performed a configured transmission for the same HARQ process.
However, in our understanding, not handling such issue might lead to spurious UE (re)transmissions which just increase interference in the unlicensed spectrum and UE battery consumption.
1. [bookmark: _Ref458784108][bookmark: _Ref458381469]Discussion
IN NR-U configured grant-based transmission, the decision of which HARQ ID to process in a certain TTI is left to the UE. This implies that the network is not aware of which HARQ ID, the UE intends to transmit on a given TTI when a configured grant is used. Therefore, it might happen that the gNB dynamically schedules a certain HARQ ID while the UE is preparing or just recently performed the (re)transmission of data with a configured grant and associated to the same HARQ ID. 
In case the gNB provides a dynamic grant for transmitting a certain HARQ ID exactly in the same TTI in which the UE intends to transmit this HARQ ID with a configured grant, the UE should prioritize the dynamic scheduling assignment as in NR licensed.
[bookmark: _Toc528708916][bookmark: _Toc528750024][bookmark: _Toc528750093][bookmark: _Toc528750100][bookmark: _Toc1035854][bookmark: _Toc1036056]As in NR licensed, the UE prioritizes dynamically scheduled UL transmission when that occurs in the same TTI as a configured UL grant.
Assuming that dynamically scheduled UL transmissions can be performed while a UE is configured with UL grant, we believe that it should be discussed how such two UL transmission schemes can coexistence. In particular, in our understanding, coexistence issues between a configured grant and a dynamically scheduled grant for the same HARQ process may arise in some cases, as also explained in [1]. Examples are illustrated in Figure 1 and summarized in the following:
1. Scenario 1: The gNB dynamically schedules a certain HARQ ID while the UE has already started the preparation of a transmission with a configured grant for the same HARQ ID which should occur at slot n. In this case, the dynamic grant over PDCCH is received just a short time (e.g. 2 slots in Figure 1) before the planned transmission with the configured grant. At this point in time, the UE might not be able to interrupt the preparation of the planned transmission with the configured grant at slot n. The UE could certainly perform both the transmission with configured grant at slot n and the scheduled UL transmission at slot n+2. However, the benefit of performing both transmissions so close in time for the same HARQ process is arguable. It can speed up and facilitate the correct decoding of the HARQ process, but it would also increase the overhead which is in general not desired, especially in the unlicensed spectrum.
1. Scenario 2: The gNB dynamically schedules a certain HARQ ID in the same TTI/slot or just a short time (e.g. 1 slot in in Figure 1) after a performed transmission with a configured grant. In this case, the UL grant might be sent by the gNB before the gNB has been really able to process the received transmission with the configured grant. As for the scenario 1, the UE can certainly transmit both the data with the configured grant and the scheduled UL data, but the benefit of that is arguable given the additional overhead.


[bookmark: _Ref497301364]Figure 1: Coexistence issues between configured grants and dynamically scheduled UL grants for the same HARQ process.
Given the above considerations, we observe the following:
1. [bookmark: _Toc510715019][bookmark: _Toc510634442][bookmark: _Toc506479226][bookmark: _Toc506479203][bookmark: _Toc506240841][bookmark: _Toc505788628][bookmark: _Toc498627805][bookmark: _Toc498627780][bookmark: _Toc498333532][bookmark: _Toc497381060][bookmark: _Ref497309234][bookmark: _Toc513460280][bookmark: _Toc513553598][bookmark: _Toc513553634][bookmark: _Toc521316984][bookmark: _Toc521325396][bookmark: _Toc521327817][bookmark: _Toc521327825][bookmark: _Toc521486741][bookmark: _Toc521486757][bookmark: _Toc521597471][bookmark: _Toc521599541][bookmark: _Toc521604697][bookmark: _Toc525316120][bookmark: _Toc525317043][bookmark: _Toc525850856][bookmark: _Toc1036054]When a configured grant is configured, the HARQ process that the UE will transmit on a certain TTI/slot is not known by the gNB. As such, it can happen that the gNB provides a DCI with UL grant for an HARQ process just a short time before or after the slot in which the UE intends to perform a transmission with a configured grant for the same HARQ process. 
1. [bookmark: _Toc510715020][bookmark: _Toc510634443][bookmark: _Toc506479227][bookmark: _Toc506479204][bookmark: _Toc506240842][bookmark: _Toc505788629][bookmark: _Toc498627806][bookmark: _Toc498627781][bookmark: _Toc498333533][bookmark: _Toc497381061][bookmark: _Ref497309236][bookmark: _Toc513460281][bookmark: _Toc513553599][bookmark: _Toc513553635][bookmark: _Toc521316985][bookmark: _Toc521325397][bookmark: _Toc521327818][bookmark: _Toc521327826][bookmark: _Toc521486742][bookmark: _Toc521486758][bookmark: _Toc521597472][bookmark: _Toc521599542][bookmark: _Toc521604698][bookmark: _Toc525316121][bookmark: _Toc525317044][bookmark: _Toc525850857][bookmark: _Toc1036055]Performing both a transmission with a configured grant and a scheduled UL transmission for the same HARQ process very close in time unnecessarily increases the overhead which is not desirable especially in the unlicensed spectrum.
In order to take into account both the gNB scheduling flexibility and the possible coexistence issue between configured grant and dynamic grant as highlighted in Observation 1 and Observation 2, it is necessary for RAN2 to discuss the different coexistence scenarios such as described in above example, between scheduled grant and configured grant to ensure consistence UE behaviours and reduce the overhead and interference of spurious (re)transmissions. 
[bookmark: _Toc528612350][bookmark: _Toc528612351][bookmark: _Toc528612352][bookmark: _Toc528612353][bookmark: _Toc528612354][bookmark: _Toc528612355][bookmark: _Toc528612356][bookmark: _Toc528612357][bookmark: _Toc528612358][bookmark: _Toc528612359][bookmark: _Toc528612360][bookmark: _Toc528612370][bookmark: _Toc525850861][bookmark: _Toc528612371][bookmark: _Toc528653817][bookmark: _Toc528708917][bookmark: _Toc528750025][bookmark: _Toc528750094][bookmark: _Toc528750101][bookmark: _Toc1035855][bookmark: _Toc1036057]RAN2 discuss the different coexistence scenarios between scheduled grant and configured UL grant to ensure consistence UE behaviours and reduce overhead of spurious (re)transmissions.
1. [bookmark: _Toc458380516][bookmark: _Toc458380524]Conclusion
[bookmark: _In-sequence_SDU_delivery][bookmark: _Hlk494276336]In section 2 we made the following observations:
Observation 1	When a configured grant is configured, the HARQ process that the UE will transmit on a certain TTI/slot is not known by the gNB. As such, it can happen that the gNB provides a DCI with UL grant for an HARQ process just a short time before or after the slot in which the UE intends to perform a transmission with a configured grant for the same HARQ process.
Observation 2	Performing both a transmission with a configured grant and a scheduled UL transmission for the same HARQ process very close in time unnecessarily increases the overhead which is not desirable especially in the unlicensed spectrum.
[bookmark: _Hlk528066049]
Based on the discussion in section 2 we propose the following:
Proposal 1	As in NR licensed, the UE prioritizes dynamically scheduled UL transmission when that occurs in the same TTI as a configured UL grant.
Proposal 2	RAN2 discuss the different coexistence scenarios between scheduled grant and configured UL grant to ensure consistence UE behaviours and reduce overhead of spurious (re)transmissions.
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