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According to the discussion on the intra-UE prioritization, some MAC PDU(s) could be dropped due to the collision of some uplink transmissions (e.g. collision between PUSCH and SR or between PUSCH and PUSCH). In this contribution, we discuss how the dropped MAC PDU(s) are recovered in the subsequent transmission. The related RAN2 agreements are quoted as follows:
	RAN2#106 meeting agreements [1]:
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 


	RAN2#107 meeting agreements [2]:
RAN2 assumes that MAC PDU recovery method in grant prioritization could be reused for PUSCH vs SR conflict.
If an SR was triggered before MAC PDU assembly and PUCCH resource for the SR’s transmission occasion conflicts with UL-SCH resource of the MAC PDU, and the UL-SCH transmission is deprioritized, a MAC PDU will not be generated. (conflict = they cannot both be transmitted)



Discussion
MAC PDU recovery
Regarding the deprioritized PUSCH on configured grant, we could have the following candidate solutions to recovery the dropped data included in the MAC PDU:
· Option 1: Rely on the gNB scheduled retransmission (i.e. via CS-RNTI).
· Option 2: The UE informs the network of the presence of the deprioritized MAC PDU in the associated HARQ buffer [7].
· Option 3: The de-prioritized MAC PDU can be re-transmitted in the subsequent CG with the different HARQ process [3][4].
· Option 4: The de-prioritized MAC PDU is re-transmitted in the subsequent CG with the same HARQ process [5][6][8].
· Option 5: Rely on the RLC AM retransmission.
[bookmark: _GoBack]According to the discussion on the intra-UE prioritization, the dropped MAC PDU of CG could be caused by the collision between DG and CG, or between CG and CG, or between SR and CG. Due to the periodicity misalignment issue between the TSN traffic and the CG [10], the network may configure more resources than what is required by a periodic TSN traffic. Here we have the following table comparing the differences between different solutions.
Table 1: MAC PDU recovery solutions
	Options
	Extra specification complexity
	Re-transmission delay

	Option 1: Rely on the gNB scheduled retransmission (i.e. via CS-RNTI).
	No
	low

	Option 2: The UE informs the network of the presence of the deprioritized MAC PDU in the associated HARQ buffer [7].
	high
	High

	Option 3: The de-prioritized MAC PDU can be re-transmitted in the subsequent CG with the different HARQ process [3][4].
	Medium-to-High
	Could be high depending on configuration. Lower than Option 4.

	Option 4: The de-prioritized MAC PDU is re-transmitted in the subsequent CG with the same HARQ process [5][6][8].
	Medium
	Could be high depending on configuration

	Option 5: Rely on the RLC AM retransmission.
	No
	High


For Option 1, due to the uplink skipping and the LCP restriction (e.g. The CG configuration-1 is only configured for the LCH-1) of the CG, the UE may not have any MAC PDU generated for the CG if there is a collision. However it is difficult for the gNB to know whether a MAC PDU is generated and stored in the HARQ process of the CG when the CG is dropped. If the gNB blindly schedules a retransmission for the HARQ process of the dropped CG, the UE may not send anything due to the empty HARQ process buffer. The resource reserved for the retransmission would be wasted. Then Option 2 propose to let the UE indicate the presence of the deprioritized MAC PDU in the associated HARQ buffer to assist the gNB scheduled retransmission. However as the scheduled re-transmission is after the UE indication, this may cause lots of delay on the re-transmission of the buffered data and also extra complexity on the UE indication.
For Option 3 and Option 4, the UE needs to autonomously re-transmit the dropped MAC PDU in the subsequent CG. The retransmission delay of Option 3 is expected to be lower than that of Option 4, as the HARQ process ID for the CG is fixed in specific slots. However compared with Option 4, Option 3 needs extra complexity to move the MAC PDU from one HARQ buffer to another HARQ buffer. As the data buffered in the HARQ buffer are coded, Option 3 would require more processing time for the UE to firstly decode the MAC PDU from one HARQ buffer and then send the decoded MAC PDU to another HARQ buffer. Then the UE should only choose the subsequent CG for retransmission which can comply with retransmission processing time of the dropped MAC PDU. For example, the periodicity of the CG could be 1ms. If the retransmission processing time of the dropped MAC PDU is 3ms, then the next valid CG should be more than n+3 ms (given that n is the time point when the transmission of the MAC PDU of the CG is dropped.). Compared with Option 2, Option 3 and Option 4 lead to lower retransmission latency and lower complexity.
Observation 1: For the autonomous UE retransmission, the next valid CG for retransmission shall comply with the retransmission processing delay of the dropped MAC PDU.
Option 5 is also the current UE behaviors. Assuming the collided transmission between the CG and others is not frequent, if the packet dropped is associated to the RLC UM mode, we do not need to recover the dropped MAC PDU. If the packet dropped is associated to the RLC AM mode, the UE can rely on the RLC AM transmission. The delay of the RLC AM retransmission should be acceptable to the UE as the dropped MAC PDU should not be the URLLC traffic. If the network wants to recover the dropped MAC PDU faster, the network can use the retransmission of dynamic scheduling (i.e. Option 1).
Observation 2: By re-using the RLC AM retransmission and the dynamic grant retransmission, we can achieve a balance between the retransmission delay and the resource cost.
According to the analysis given above, we consider that the current specification can already work to recover the dropped MAC PDU.
Proposal 1: No optimization is needed to recover the MAC PDU of the dropped CG.
If RAN2 determines to introduce the UE autonomous retransmission, we think RAN1 should define the retransmission processing time for the UE to determine the next available CG.
Proposal 2: If RAN2 determines to introduce the UE autonomous retransmission, send an LS to RAN1 to define the retransmission processing time for the UE to determine the next available CG.

Conclusions
Based on the analysis given above, we have the following Proposals and Observations：
Observation 1: For the autonomous UE retransmission, the next valid CG for retransmission shall comply with the retransmission processing delay of the dropped MAC PDU.
Observation 2: By re-using the RLC AM retransmission and the dynamic grant retransmission, we can achieve a balance between the retransmission delay and the resource cost.
Proposal 1: No optimization is needed to recover the MAC PDU of the dropped CG.
Proposal 2: If RAN2 determines to introduce the UE autonomous retransmission, send an LS to RAN1 to define the retransmission processing time for the UE to determine the next available CG.
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