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1.
Introduction
At the last RAN2#107bis meeting, RAN2 discussed the de-prioritized MAC PDU on a CG resource. According to the chairman summary, the majority of companies preferred to support “UE autonomous retransmission in a CG resource” (highlighted in yellow). It means that the UE is allowed to retransmit the de-prioritized MAC PDU in the CG resource without receiving the retransmission grant from the gNB. However, it is not yet clear whether the UE can use only the same HARQ process or even different HARQ processes for the retransmission, as well as when to allow the retransmission of deprioritized MAC PDU.
Chair summary: 

- 
Everyone think that gNB scheduled retransmission of a deprioritized transmission shall be supported (acc to earlier agreement). 

- 
There is significant support to allow “UE autonomous retransmission in a CG resource”. For this case MAC will not re-generate a PDU, but it is open whether the transmission would be considered a HARQ new transmission or a HARQ retransmission.

- 
There is no consensus to make additional effort if needed to speed up a retransmission by using another HARQ process. 

- 
It seems not clear if the NR-U solution could be reused. 


=> There is support to have “UE autonomous retransmission in a CG resource”. Allow checking of complexity to next meeting.

In RAN2#106, the following agreements were achieved:
	· 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 


During the RAN2#107 meeting in NR-U, the following agreement was reached:
· On LBT failure at TX on CG, the UE transmits the pending TB using same HARQ process, in a CG resource.

In this contribution, we present our view on the detailed behaviour of retransmitting the de-prioritized MAC PDU on the CG resource to resolve ambiguities mentioned above.
2. Discussion
According to chairman summary above (highlighted in cyan), for both dynamic grant and configured grant, everyone thinks that gNB scheduled retransmission of the de-prioritized transmission shall be supported according to the earlier agreement above (highlighted in green). In other words, performing the retransmission using the retransmission grant received from the gNB is always allowed and considered baseline. 
For the de-prioritized MAC PDU on a CG resource, the gNB does not know whether the UE has a MAC PDU to be transmitted or not on the CG resource. As the gNB is not sure about the presence of de-prioritized MAC PDU, the gNB may not provide a retransmission grant for the de-prioritized MAC PDU. It means that the gNB may not guarantee the retransmission opportunity for the de-prioritized MAC PDU.
Observation 1. Since the gNB is not aware of the de-prioritized MAC PDU on a CG resource, the gNB may not provide a retransmission grant for the de-prioritized MAC PDU. If no retransmission grant is provided for the de-prioritized MAC PDU, it may eventually lead to loss of data.

One method to guarantee the retransmission opportunity for the de-prioritized MAC PDU is that the gNB provides retransmission grants for all overlapping CG resources in order to provide retransmission opportunities for potentially de-prioritized MAC PDU. However, the UE may not have any MAC PDU to transmit, and, in this case, it may waste enormous radio resources.

Besides, the periodicity of CG occasions may be short in the Industrial IoT network to support the TSC traffic with a short periodicity and strict latency requirements. As the periodicity gets shorter, the overlapping CG occasion would happen more frequently. As a result, providing retransmission grants for all overlapping CG resources may cause a significant waste of radio resources. The more CG occasions are overlapped, the more the UE wastes radio resources. 

Observation 2. If the gNB provides retransmission grants for potentially de-prioritized MAC PDUs on a large number of overlapping CG resources, enormous radio resources may be wasted.

Based on observations 1, 2, and the earlier agreements above (highlighted in green), we can assume that the gNB may provide retransmission grants for potentially de-prioritized MAC PDUs on all overlapping CG resources when the gNB determines that the UE is configured with a relatively small number of overlapping CG resources. 
Observation 3 Even if it is assumed that the gNB may provide retransmission grants for potentially de-prioritized MAC PDUs when there are a relatively small number of overlapping CG resources, it is completely up to the gNB to decide whether or not the amount of overlapping CG resources is relatively small. 
Observation 4 The UE does not know whether the gNB will provide retransmission grants for potentially de-prioritized MAC PDUs on CG resources.
Based on observation 4, if the UE needs to decide when to transmit the de-prioritized MAC PDU on CG resource, the following UE behaviour would be desirable. The UE should be allowed to retransmit the de-prioritized MAC PDU on a next available CG resource only if the UE does not receive the retransmission grant for the de-prioritized MAC PDU from the gNB until the next available CG resource comes.
Proposal 1. The UE should be allowed to retransmit the de-prioritized MAC PDU on a next available CG resource if the UE does not receive the retransmission grant for the de-prioritized MAC PDU from the gNB until the next available CG resource comes. 
The other remaining issue of the de-prioritized MAC PDU is the definition of “next available CG resource.” In other words, we should clarify whether to allow the UE to perform the autonomous retransmission only on a CG resource with the same HARQ process or even on a CG resource with the different HARQ processes.
The simplest and easiest way to provide the retransmission opportunity for the de-prioritized MAC PDU is to allow the UE to perform the retransmission of the de-prioritized MAC PDU on the next CG resource with the same HARQ process. 

The approach using the same HARQ process does not require a higher specification effort. This because the NR-U solution could be reused for de-prioritized MAC PDU in IIoT. In NR-U, RAN2 agreed that the UE transmits the PDU pending for transmission due to LBT failure (Note that this pending PDU is similar to the de-prioritized MAC PDU in IIoT) using the same HARQ process in a CG resource as captured above (highlighted in grey).
In the last meeting, it was claimed that not only the same HARQ process but also different HARQ processes should be allowed for retransmission of de-prioritized MAC PDU. However, this is undesirable because it may increase complexity and have a considerable impact on the specification to support the change of the HARQ process. 

Moreover, if the gNB provides a retransmission grant to the originally associated HARQ process, the grant is not used, which causes another waste of radio resources. This is because gNB does not know when the UE will change the HARQ process for the de-prioritized MAC PDU.
On the other hand, as the approach using the same HARQ process does not change the HARQ process, it does not cause another waste of radio resources.
Proposal 2. For de-prioritized MAC PDU on CG resource, the UE should be allowed to retransmit the de-prioritized MAC PDU on the next CG resource with only the same HARQ process, not the different HARQ process.
As in Rel-15 NR, for the configured grant, the HARQ process ID is calculated based on the time domain parameters (e.g., SFN, slot number in the frame, and symbol number in the slot) in IIoT. Therefore, one may argue that the approach using the same HARQ process has an impact on the delay of the de-prioritized MAC PDU. This is because the UE needs to wait for the next CG resource with the same HARQ process. 
However, it was agreed in RAN1 to configure up to 12 multiple active CG configurations per BWP, and, in IIoT, multiple CG configurations can be configured for a single TSN traffic. So we think that two or more CG configurations can be configured for one TSN traffic and these CG configurations may be configured with the same HARQ process IDs. If the gNB configures more than one CG configuration for one traffic, the UE can retransmit the de-prioritized PDU on the subsequent CG resource with the same HARQ process, which belongs to different CG configurations to reduce the delay. In other words, if the HARQ process is associated with multiple active CG configurations, the UE can retransmit the MAC PDU using the same HARQ process on the earliest available CG resource among multiple active CG configurations.
Proposal 3. For de-prioritized MAC PDU on CG resource, the UE should be allowed to retransmit the de-prioritized MAC PDU using the same HARQ process on the earliest available CG resource among multiple active CG configurations.
3. Conclusion

In this contribution, we discussed the details of deprioritized MAC PDU on CG resource and proposed that: 
Observation 1. Since the gNB is not aware of the de-prioritized MAC PDU on a CG resource, the gNB may not provide a retransmission grant for the de-prioritized MAC PDU. If no retransmission grant is provided for the de-prioritized MAC PDU, it may eventually lead to loss of data.

Observation 2. If the gNB provides retransmission grants for potentially de-prioritized MAC PDUs on a large number of overlapping CG resources, enormous radio resources may be wasted.

Observation 3 Even if it is assumed that the gNB may provide retransmission grants for potentially de-prioritized MAC PDUs when there are a relatively small number of overlapping CG resources, it is completely up to the gNB to decide whether or not the amount of overlapping CG resources is relatively small. 
Observation 4 The UE does not know whether the gNB will provide retransmission grants for potentially de-prioritized MAC PDUs on CG resources.
Proposal 1. The UE should be allowed to retransmit the de-prioritized MAC PDU on a next available CG resource if the UE does not receive the retransmission grant for the de-prioritized MAC PDU from the gNB until the next available CG resource comes. 
Proposal 2. For de-prioritized MAC PDU on CG resource, the UE should be allowed to retransmit the de-prioritized MAC PDU on the next CG resource with only the same HARQ process, not the different HARQ process.

Proposal 3. For de-prioritized MAC PDU on CG resource, the UE should be allowed to retransmit the de-prioritized MAC PDU using the same HARQ process on the earliest available CG resource among multiple active CG configurations.
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