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1. Introduction
Autonomous retransmission on next CG occurrence is being discussed for the case where MAC has already generated a deprioritized PDU. Note that if such PDU was not generated, this is the default behavior and it would not be an autonomous retransmission, but just normal new transmission on such next CG occurrence.

However, such behavior is not adapted for all traffic. Considering TSC traffic with adapted CG pattern (no overprovisioning), waiting next CG occurrence does not fulfill the QoS. It should be possible for the NW to trigger such “retransmission” or “new transmission” with a DG earlier than the next CG occurrence.
In this contribution, we highlight issues with existing rescheduling mechanisms of such dropped CG using DG and consider possible enhancements.
2. Discussion
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.

There are 2 cases of prioritization in case of UL grant conflicts:

1) Case where the PDU (which will be deprioritized) was already generated – both prioritized and deprioritized PDUSs are generated. The CG transmission was “preempted”.  A “retransmission” of stored deprioritized PDU is possible (legacy behavior).

2) Case where that PDU was not yet generated – only the prioritized PDU will be generated. Basically, this means MAC is prioritizing the UL grant, similarly as in Rel-15 where a CG grant conflicting with a DG grant is not delivered to the HARQ entity. The CG UL grant was “cancelled”. A “new transmission” generating a new PDU is needed.
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Figure 1 – Case 2): Event B before Event A (new transmission)
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 (case 1) or cancelled (case 2), i.e. whether it shall schedule a retransmission or a new transmission.
Observation 1: In case of dropped CG, the gNB doesn’t know whether to schedule a new or retransmission

Modified behavior could be introduced so that a single DG can trigger a new or retransmission, but given time left for the WI, it is proposed to just rely on the NW that may schedule both a retransmission and new transmission grants (e.g. if retransmission is ignored, the NW might send a new transmission UL grant).
Observation 2: The NW may reschedule using both retransmission and/or new transmission grants
Second, it was agreed 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 3: 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. A simple solution for this issue is that the DG rescheduling the dropped CG as a new transmission shall inherit the configured LCH mapping restrictions of this CG.

A CG is associated with given HARQ process(es). From HARQ process number in DG, the corresponding CG can be deduced. In the general case, HARQ processes associated to a CG could be reused anytime for other DG transmission, not related to the CG retransmission (e.g. any other traffic taking place in between CG occasions, etc). To keep this flexibility, the LCH mapping restrictions inheritance should be conditional. 

We believe it should be configured by RRC, on a CG or LCH basis. For full flexibility, 1 DCI bit could indicate whether the DG is meant for rescheduling the CG (in which case LCH mapping restrictions inheritance is applicable) or not. However to limit signaling, it may be enough to just consider this would be the case for instance if the TBS size match.

Proposal 1: When rescheduling a dropped CG with a DG and new PDU is generated, LCH mapping restrictions of the CG shall apply

Proposal 2: The CG from which LCH mapping restrictions are reused is derived from the HARQ process indicated in the DG
Proposal 3: The LCH mapping restrictions inheritance shall be configured by RRC on a CG or LCH basis, and only apply when TBS size of DG matches the CG one
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: The NW may reschedule using both retransmission and/or new transmission grants
Observation 3: In case of rescheduling with new transmission DG, different LCH mapping restrictions apply
Proposal 1: When rescheduling a dropped CG with a DG and new PDU is generated, LCH mapping restrictions of the CG shall apply
Proposal 2: The CG from which LCH mapping restrictions are reused is derived from the HARQ process indicated in the DG
Proposal 3: The LCH mapping restrictions inheritance shall be configured by RRC on a CG or LCH basis, and only apply when TBS size of DG matches the CG one
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