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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 enhancements to the rescheduling of a dropped CG, in addition to considerations in R2-1907122. Those enhancements target mainly TSC traffic.
2. Discussion
2.1. Scenario
As described in R2-1907122, prioritization may lead to dropping of a CG. The dropping may be due to intra-UE prioritization, or inter-UE prioritization, i.e. a UE may drop a CG following a cancelation indication from the gNB (currently under discussion in RAN1).
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.

Note that LCH B could be related to a different UE, in which case Event B) could be a cancellation indication sent by the gNB.

Two cases may happen, as described in figures below: 

· Event A) before Event B): the TB A can be rescheduled using normal retransmission dynamic grant (e.g. with CS-RNTI). We refer to this case as preempted transmission.
· Event B) before Event A): the assumption is that MAC would handle grant prioritization, i.e. would ignore the conflicting CG A transmission opportunity (TO). The TB A would not be built, and the transmission can be rescheduled using a new transmission dynamic grant (e.g. with C-RNTI). We refer to this case as cancelled transmission.
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Figure 1- Event A before Event B (retransmission)
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Figure 2 - Event B before Event A (new transmission)
2.2. Issues with TSC traffic

The TSC traffic is typically periodic, scheduled and deterministic. The bounded latency is usually equal to the periodicity. Hence, waiting for a next CG TO to perform rescheduling in case of dropped CG is not adapted. 
We see 2 main shortcomings with existing rescheduling mechanisms using DG.
First, in case of dropped CG, the gNB may not know whether the transmission was preempted or cancelled, i.e. whether it shall schedule a retransmission or a new transmission. It is possible to use an indication as suggested in R2-1907122, however this does not apply to inter-UE prioritization.
Observation 1: In case of dropped CG, the gNB doesn’t know whether to schedule a new or retransmission

Second, it is expected that LCH mapping restrictions will be enhanced so that e.g. LCH A can be mapped on CG A only. When a transmission is cancelled and the NW intends to schedule a new transmission with DG, the original LCH mapping restrictions would not apply and different higher priority data may again preempt the transmission of LCH A data. This could be mitigated by sending an oversized UL grant, however this is not efficient.
Observation 2: In case of rescheduling with new transmission DG, different LCH mapping restrictions apply

In our view, it is important to support efficient rescheduling with a dynamic grant, especially for TSC traffic. The above shortcomings could be addressed with limited specification and complexity impact.

Proposal 1: RAN2 to address the following shortcomings of existing rescheduling mechanism:
  - In case of dropped CG, the gNB doesn’t know whether to schedule a new or retransmission
  - In case of rescheduling with new transmission DG, different LCH mapping restrictions apply
3. Conclusion 

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

Observation 1: In case of dropped CG, the gNB doesn’t know whether to schedule a new or retransmission
Observation 2: In case of rescheduling with new transmission DG, different LCH mapping restrictions apply
Proposal 1: RAN2 to address the following shortcomings of existing rescheduling mechanism:
  - In case of dropped CG, the gNB doesn’t know whether to schedule a new or retransmission
  - In case of rescheduling with new transmission DG, different LCH mapping restrictions apply
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