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1. Introduction
A new WI on NR Industrial Internet of Things has been approved [1], including the following objectives:
1. 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].

In this contribution, we consider more closely cases of collision involving a CG, when the CG would happen to be pre-empted.
2. Discussion
2.1. Scenario
We consider an example scenario with 2 LCHs. LCH A corresponds to middle priority traffic. LCH B corresponds to higher priority traffic. LCH A is mapped to CG A, while LCH B is mapped to a CG B (or be is scheduled by a DG B, this is not really important as we consider preemption of CG A) (it is expected LCHs can be mapped to different CGs).
We consider Event A) and Event B) as time instants where MAC starts new transmission processing for TB A and TB B. In the figures, it is assumed to correspond to the time instant where data is received, but that may be delayed assuming MAC waits for e.g. the latest time instant to start processing the grants.
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Figure 1 - case CG A colliding with CG B
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Figure 2 - case CG A colliding with DG B
When Event B) (high prio) occurs before Event A) (low prio), it is assumed MAC can prioritize the UL grant B, for instance by ignoring the conflicting CG A. 
When Event A) (low prio) occurs before Event B) (high prio), it would be beneficial to have the UL grant B preempting the conflicting CG A, similarly as when a higher priority DG preempts a lower priority DG.
However, if CG A is preempted, the corresponding MAC PDU (TB A) will be lost. This can be an issue if LCH A traffic is supposed highly reliable (e.g., URLLC traffic).
Observation 1: Preempting a lower priority CG leads to packet loss which may not be acceptable
We consider several ways to handle this scenario.
2.2. NW based retransmission

One option is to rely on NW scheduling retransmission for the preempted TB A. A problem is that assuming CG A is used for sporadic traffic, the NW is not aware if there was a transmission or not. It seems rather inefficient to rely on blind retransmission requests. 

To allow NW based retransmission, it could be possible to include an indication in TB B that TB A was preempted. The NW would then send a DG A corresponding to the preempted HARQ process, and TB A would be retransmitted.
Proposal 1: To allow NW based retransmission of preempted CG, consider sending an indication to request retransmission
The indication could be that there is pending data for HARQ retransmission on LCH A, from which the NW can deduce the preemption took place. The BSR MAC CE could for instance be modified to include such indication, i.e. not only indicating data available for transmission, but also possible data pending for HARQ retransmission (the data size is not required, only indication of such pending data).
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Figure 3 - NW based retransmission
2.3. UE based retransmission

Another option is to rely on UE based retransmission of the preempted TB A, using CG A resources. This seems a rather straightforward solution with no NW impact, and we think it should be possible to configure it, on a LCH or CG basis.

Proposal 2: Support configurable UE based retransmission of preempted CG
We see 2 main alternatives, corresponding to using different transmission opportunities (TO) of the CG A.
Retransmission at the next TO of the preempted HARQ process
The preempted TB A can be kept in HARQ buffer, and retransmitted at the next TO for the corresponding process. However, assuming several HARQ processes are allocated to CG A, this delays TB A retransmission.

Observation 2: UE based retransmission with the same HARQ process introduces delay
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Figure 4 - UE based retransmission (same HARQ process)
Retransmission at the earliest TO (different HARQ process)

To avoid this delay, the preempted TB A can be retransmitted at the earliest TO corresponding to an available HARQ process. This seems preferable to avoid increased delay.
Proposal 3: For UE based retransmission of preempted CG, consider earliest available transmission opportunity of the CG
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Figure 5 - UE based retransmission (different HARQ process)
3. Conclusion 

In this contribution, we make the following observations and proposals:

Observation 1: Preempting a lower priority CG leads to packet loss which may not be acceptable
Proposal 1: To allow NW based retransmission of preempted CG, consider sending an indication to request retransmission
Proposal 2: Support configurable UE based retransmission of preempted CG
Observation 2: UE based retransmission with the same HARQ process introduces delay
Proposal 3: For UE based retransmission of preempted CG, consider earliest available transmission opportunity of the CG
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