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1
Introduction
According to the WID of NR IIoT [1], the WI should address the following objectives for Rel-16:
	The detailed objectives for NR intra-UE prioritization/multiplexing are:
· Specify enhancements to address resource conflicts between dynamic grant (DG) and configured grant (CG) PUSCH and conflicts involving multiple CGs [RAN2, RAN1].

· Specify PUSCH grant prioritization based on LCH priorities and LCP restrictions for the cases where MAC prioritizes the grant [RAN2].

· Address UL data/control and control/control resource collision by:

· specifying a method to address resource collision between SR associating to high-priority traffic and uplink data of lower-priority traffic for the cases where MAC determines the prioritization [RAN2].

· specifying prioritization and/or multiplexing behaviour among HARQ-ACK/SR/CSI and PUSCH for traffic with different priorities, including the cases with UCI on PUCCH and UCI on PUSCH [RAN1, RAN2].


To handle resource collision between two or more grants, certain prioritization should be conducted in either MAC or PHY (to be confirmed) to determine which of the conflicting grants should be prioritized. In cases where the MAC PDU for a de-prioritized grant is generated, how it should be handled has been discussed in RAN2 #106, which leads to the following agreement:

	RAN2 #106 Agreement:

· For de-prioritized PUSCH on dynamic grant, the UE should store the de-prioritized MAC PDU in the HARQ buffer, to allow gNB to schedule re-transmission using the same HARQ process. 
· For de-prioritized PUSCH on configured grants, a) the UE could store the de-prioritized MAC PDU in the HARQ buffer, to allow gNB to schedule re-transmission. b) FFS if the UE could transmit it using the subsequent radio resources e.g. associated with the same HARQ process

· The above agreements are at least applicable for cases when MAC has already generated the de-prioritized MAC PDU 




In this contribution, we discuss how a de-prioritized but already-generated MAC PDU should be handled, in order to avoid message loss.
2
Discussion

Based on the agreement made in RAN2 #106, it is quite clear that the problem is rather straightforward if the de-prioritized MAC PDU was ought to be transmitted on a dynamic grant. Apparently, when the PUSCH of this MAC PDU is interrupted (e.g. cancelled) due to de-prioritization and hence the transmission of which cannot be completed, the gNB will simply see it as a transmission failure and may schedule a re-transmission grant by following the existing HARQ mechanism. Therefore, this is a natural system behavior and there is less specification impact when a transmission on dynamic grant is de-prioritized. As a side note, as explained in our companion contribution [2], in our opinions the MAC should perform LCP and generate the MAC PDU for each dynamic grant even if it is already known to be de-prioritized. This is to avoid erroneous timing reference of MAC CE information potentially carried by the MAC PDU – as the gNB does not know if this MAC PDU is generated at initial transmission grant timing or re-transmission grant timing.
In cases where the de-prioritized MAC PDU is to be transmitted on a configured grant occasion, it becomes more awkward as the gNB does not know whether the UE has skipped this configured grant occasion due to empty buffer or the MAC PDU has been de-prioritized by another colliding transmission. On one hand, due to such unclarity perceived by the gNB, it may not send another UL grant for re-transmission to the UE for the de-prioritized MAC PDU that is currently stored in the HARQ buffer. On the other hand, if re-transmission grant is not received by the UE, the data could be severely delayed as it stuck in the HARQ buffer without appropriate transmission opportunity. It may eventually lead to data discarding and lost forever.

One possible way to solve such issue with de-prioritized CG is to allow autonomous transmission of this de-prioritized MAC PDU on radio resources without limiting the associated HARQ process ID. That is, the UE may flexibly send the de-prioritized MAC PDU on a subsequent radio resource with different HARQ process as a new transmission. Due to such flexibility, the UE may transmit the de-prioritized MAC PDU more rapidly by reducing the delay of waiting for an appropriate radio resource (i.e. grant with the same HARQ process). 
We think it is quite a simple approach to curtail the latency of re-transmission of the de-prioritized MAC PDU. However, this should be restricted to the case where the subsequent radio resource has appropriate TBS that fit the MAC PDU stored in the HARQ buffer. Otherwise, if the TBS is too large, it results in radio resource wastage; if the TBS is too small, rate-matching in PHY might be needed and reliability is affected. Fortunately, such criteria on the common TBS is typically satisfied if the same CG configuration is used. Furthermore, as it is already agreed that Rel-16 can support multiple active configured grant configurations per BWP, one could configure two or more configured grants with same TBS, which facilitates more rapid re-transmission of the de-prioritized MAC PDU.
Proposal 1: If the MAC PDU for a de-prioritized configured grant is already generated and stored in a HARQ buffer, it can be transmitted on a subsequent radio resource with a different HARQ process to reduce latency, conditioned on the subsequent radio resource has the appropriate TBS.
However, it is worth pointing out that, we should try not to generate MAC PDU for configured grants if it is known to be de-prioritized in the MAC layer, as congestion in HARQ process is always undesirable. Therefore, the proposal in this contribution is only applicable to certain cases such that transmission on a CG is interrupted by a later transmission with higher priority.
3
Conclusions
This contribution discussed how the de-prioritized MAC PDU for a configured grant should be handled. For the sake of simplicity, we propose that:
Proposal 1: If the MAC PDU for a de-prioritized configured grant is already generated and stored in a HARQ buffer, it can be transmitted on a subsequent radio resource with a different HARQ process to reduce latency, conditioned on the subsequent radio resource has the appropriate TBS.
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