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1. Introduction 
In the RAN2#106, #107 and 107bis meeting, following agreements were achieved for recovery deprioritized data transmission [1] – [3].
	#106
· 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
#107
· For the case when no PDU has been generated at all yet, and there is two grants where one will be de-prioritized (and there is data available for both grants).  One PDU is generated
· 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)
#107bis
· We don’t do the solution where the UE indicate explicitly to the network that there is data for a deprioritized PDU
· There is support to have “UE autonomous retransmission in a CG resource”. Allow checking of complexity to next meeting.




This paper discusses the UE behaviour on recovering the deprioritized transmission based on above agreements. 

2. Discussion
First, we would like to understand whether above agreements are applied to the deprioritized MAC PDU especially the deprioritized MAC PDU with repetitions. As shown in Figure 1 below, there are dynamic PUSCH#1 without repetition targeting for the traffic with tight latency but relaxed reliability requirement and dynamic/configured PUSCH#2 with 4 repetitions targeting for traffic with high reliability but relaxed latency requirement. Partial or entire resource collision happens between the PUSCH#1 and the 2ed repetition of the PUSCH#2. Assuming priority of the PUSCH#1 is higher than that of the PUSCH#2 and both MAC PDUs for PUSCH#1 and PUSCH#2 have not been generated, depending on whether above agreements applied for the repetition case, there are two different UE behaviours.
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Figure 1. Deprioritized MAC PDU with repetitions
Interpretation 1: Above agreements are applied to deprioritized PDU with and without repetitions.  
If interpretation 1 is adopted, although PUSCH#1 is only collided with the 2ed repetition of the PUSCH, other three non-collided PUSCH#2 repetitions will be dropped since no PDU is generated. 
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Figure 2-1: illustration for interpretation 1
Interpretation 2: Above agreements are only applied to deprioritized PDU without repetitions.
If interpretation 2 is adopted, then the deprioritized PDU is still generated so that the remaining three non-collided PUSCH#2 repetitions can be transmitted. 
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Figure 2-2: illustration for interpretation 2
Usually, for traffic requiring high reliability but relaxed latency, the repetition factor would be configured conservatively by network. Obviously, interpretation 1 unnecessarily cancels remaining repetitions that have no resource collisions. Interpretation 2 has benefits on avoiding additional overhead for re-scheduling the deprioritized data and latency reduction since other repetitions without collision can still be transmitted as scheduled.
Proposal 1: Clarify the agreements on ‘no deprioritized PDU generation’ are only applied to deprioritized PDU without repetitions.

In addition, during last meeting, there is one potential issue that there exists the misalignment between gNB and UE on whether the deprioritized MAC PDU is generated or not which may have impacts on gNB’s (re-)scheduling decisions. For DG PUSCH, there are two misalignment cases.  
· Case 1: UE did not generate the deprioritized data although it correctly decoded the UL grant; But gNB assumed UE generated the deprioritized data.
· Case 2: UE generated the deprioritized data and stored in the HARQ buffer for the associated HARQ process; But gNB assumed UE did not generate the deprioritized data.
For case 1, gNB is highly probably to send re-scheduling DCI for the associated HARQ process without toggling the NDI value. According to spec 38.321 subclause 5.4.1 and 5.4.2.1 [2], if the uplink grant was received on PDCCH for the C-RNTI and the HARQ buffer of the identified process is empty, UE will deliver the MAC PDU obtained from the Multiplexing and assembly entity, if any and deliver the uplink grant and the HARQ information of the TB to the identified HARQ process. Therefore, UE behaviour is clear for this case.
For case 2, if gNB assumed UE did not generate the deprioritized data, the gNB may not send the retransmission UL grant or the gNB may send a UL grant with toggled NDI value to trigger a new transmission. If the gNB did not send the retransmission UL grant, then the deprioritized data may be stuck in the associated HARQ buffer unless the deprioritized MAC PDU contains multiple repetitions and the repetitions without resource collision can still be transmitted; If gNB sends the UL grant for the associated HARQ process with toggled NDI value, the UE flushes the buffer and generates a new transmission. In this case, the data will be lost. Although it is desirable for gNB to always send the UL grant to schedule the re-transmission for DG for safety, it is not always possible considering the PDCCH capacity in a system and UE’s miss-detection of the PDCCH.
For CG PUSCH, there are also two misalignment cases.
· Case 1: UE did not generate the deprioritized data; But gNB assumed UE generated the deprioritized data.
· Case 2: UE generated the deprioritized data and stored in the HARQ buffer for the associated HARQ process; But gNB assumed UE did not generate the deprioritized data.
For case 1, gNB may send PDCCH with NDI=1 for the MAC entity’s CS-RNTI. According to spec 38.321 subclause 5.4.1 and 5.4.2.1 [2], UE will ignore the UL grant since the the uplink grant received on PDCCH was addressed to CS-RNTI and the HARQ buffer of the identified process is empty. Although it has no big negative impacts, the UL grant overhead is increased/wasted.
Different from DG, for case 2, it is highly likely that gNB will not send the PDCCH to trigger the retransmission. Then, the deprioritized data would be stuck in the associated HARQ buffer unless it allows UE autonomous retransmission in a CG resource. During the last meeting, some companies have the concern on the out-of-date/inaccuracy PHR and/or BSR report if UE autonomous retransmission in a subsequent CG resource is supported. It may be true if the subsequent CG resource is associated with a different HARQ process ID. However, it is not a big issue to allow UE to autonomous (re)transmit in a subsequent resource associated with the same HARQ process ID. It is noted that in MAC entity, the MAC PDU repetition is constructed as HARQ retransmissions following the initial transmission within a bundle. 
Observations:
· For DG, it is desirable for gNB to always send the UL grant to schedule the re-transmission regardless whether UE generates the deprioritized MAC PDU or not for safety. 
· For CG, it is desirable for UE to perform autonomous (re)transmission in a subsequent resource associated with the same HARQ process ID.
· Depending on the PDCCH capacity and cell load, the PDCCH scheduling the re-transmission may not always be available. 
Proposal 2: for CG, support UE autonomous retransmission in a CG resource associated with the same HARQ process ID. 

3. Summary and proposal
In summary, we present our views on the remaining issues on handling the deprioritized MAC PDU. Based on the discussion, followings were observed and proposed:
Observations:
· For DG, it is desirable for gNB to always send the UL grant to schedule the re-transmission regardless whether UE generates the deprioritized MAC PDU or not for safety. 
· For CG, it is desirable for UE to perform autonomous (re)transmission in a subsequent resource associated with the same HARQ process ID.
· Depending on the PDCCH capacity and cell load, the PDCCH scheduling the re-transmission may not always be available. 
Proposal 1: Clarify the agreements on ‘no deprioritized PDU generation’ are only applied to deprioritized PDU without repetitions.
Proposal 2: for CG, support UE autonomous retransmission in a CG resource associated with the same HARQ process ID.
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