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[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In RAN2#107bis meeting, issues related to de-prioritized PUSCH were discussed based on the summary [1] and agreements were achieved as follows [2]:
	We don’t do the solution where the UE indicate explicitly to the network that there is data for a deprioritized 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.


From the above, it appears that 1) there is support for UE autonomous retransmission in a CG resource, either as a re-transmission or as a new transmission 2) not clear the commonality with and reuse from NR-U. In addition, although the main focus of the discussion was on de-prioritized MAC PDUs from CGs, several companies raised the issue that for DG the network cannot know either if UE generated a MAC PDU for the de-prioritized DG. In this contribution, we address these issues.
[bookmark: _Ref7452799]Discussion
Unambiguous network awareness of UE behavior for de-prioritized DG
This important issue was raised several times online in last meeting and was captured in the summary contribution [1]. For example, taking the case illustrated in Figure 1 of a dynamic grant deprioritized by a configured grant, when both have same or similar starting times, at the time when the CG is prioritized, there are two possibilities:
· Case A: the MAC PDU for the DG has been generated, in which case the gNB must send a retransmission request
· Case B: the MAC PDU for the DG has not been generated, in which case the gNB must provide a new DG for a new transmission 


[bookmark: _Ref20820728]Figure 1: Prioritization rule for CG/DG prioritization
The only way to solve the above ambiguity is by a clear timeline specification, defining for overlapping UL grants allocations, the time at which the prioritization occurs and when different MAC PDUs are expected to be generated. Similar to Rel-15, such timeline can be based on the RAN1-defined processing time Tproc,2 for a UE to build a MAC PDU and generate a corresponding PUSCH transmission. In other words, when UE is scheduled with overlapping grants, it runs subsequent prioritization rules at the processing deadline (i.e. PUSCH start – Tproc,2) of each grant allocation. Thus, MAC only generates the prioritized MAC PDUs at these deadlines. Two examples are shown in Figure 2. Figure 2 left is the case when a DCI for a 2nd grant is received after the PDU for the first grant was assembled. Figure 2 right shows another case when new data arrives after the earlier allocation has been prioritized by a first run, which could change the outcome of the prioritization.
However, for subsequent/late prioritization runs, the earlier grant should keep its priority from the time when its MAC PDU was generated as there is no reason to fill different/new data in such grant.


[bookmark: _Ref23959078]Figure 2: Intra-UE prioritization timeline with subsequent prioritizations due to late DCI (left) or new data arrival (right)
Proposal 1: When UE is scheduled with overlapping grants, it runs subsequent prioritization rules at the processing deadlines (i.e. PUSCH start – Tproc,2) of each grant allocation.
The consequence of the above prioritization timeline is that the MAC PDUs of overlapping grants cannot be generated earlier than the prioritization time, which, with proposal #1, is defined in the specification. Hence, with the proposed prioritization timeline, there is no ambiguity at network side on whether a UE has generated a deprioritized MAC PDU, or not, based on the timing of the UL grants allocations.
Observation 1: With the proposed prioritization timeline, there is no ambiguity at network side on whether a UE has generated a deprioritized MAC PDU, or not, based on the timing of the UL grants allocations. 
NR-U reuse
The specificities of NR-U with respect to the issue of UE autonomous (re)transmission of a PDU can be summarized as follows:
· UE selects autonomously the HARQ ID for the first transmission, but that makes no real difference on how the PDU is autonomously re-transmitted
· Auto-retransmission in configured grant is currently only agreed for PDUs that have actually been transmitted a first time, and are therefore always handled as re-transmissions, not new transmission;
· There is currently no solution for pending PDUs that have not been transmitted at all and which could still be considered as an initial transmission.
· Auto-retransmission is based on a new timer (i.e. timer expiry = HARQ NACK) on configured grant. The new timer is started when the TB is actually transmitted on the configured grant and stopped upon reception of HARQ feedback (DFI) or dynamic grant for the HARQ process.
From the above, it can be observed that the NR-U auto-retransmission is only defined so far for PDUs that have actually been transmitted and it is triggered by a timer, while with de-prioritized PDU, UE knows right away that it needs to re-transmit, there is no need to wait for a timer expiry. So, given the timer, NR-U solution inherently involves some latency, and so it does not really matter to wait for the next CG with same HARQ ID. Using a different HARQ ID in IIoT, the de-prioritized PDU can be autonomously transmitted much faster.
Observation 2: NR-U auto-retransmission solution only addresses re-transmission so far, does not aim at solving the same issue as IIoT deprioritized PDUs handling, and involves larger latency.    
Proposal 2: NR-U reuse is not a determining factor in selecting the solution for de-prioritized MAC PDU handling in IIoT.
Complexity comparison of autonomous (re)transmission options
In this section, we compare the specification complexity associated with UE autonomous retransmission of deprioritized PDUs as new transmission using the same or a different HARQ ID. In the below TP:
· the yellow added text is the new text in the current MAC running CR,
· the blue added text captures the solution handling autonomous retransmission as a new transmission using the same HARQ ID
· the red added text captures the solution handling autonomous retransmission as a new transmission using a different HARQ ID
Note that the below solutions address UE autonomous retransmission of deprioritized PDUs as new transmissions, even if the initial transmission was started and then pre-empted. The principle is simple: when processing an UL grant for a new transmission in a configured grant, the HARQ entity first checks if the previous grant of the same configured grant configuration was preempted, in which case, it obtains the MAC PDU from the associated HARQ buffer instead of the Multiplexing and assembly entity. Capturing this behavior on the HARQ entity guarantees that this configured grant is valid for a new transmission i.e. it is not prohibited by configuredGrantTimer. The only issue comes if the gNB requests a re-transmission for this MAC PDU. There are 2 cases:
· The retransmission grant comes before the next CG: the CG should not be used for the autonomous retransmission in that case, which is checked in the below conditional statement.
· The retransmission grant comes after the next CG (note that seems a strange NW behavior): in this case, the UE processes the next CG first and sends the preempted PDU as a new transmission. When comes the retransmission request for the preempted HARQ process, UE can still send it. NW will receive this PDU twice in two different HARQ processes.
As can be observed in the below TP, there is not much complexity increase in supporting UE autonomous retransmission of deprioritized PDUs as new transmissions using any HARQ ID, compared to using the same HARQ ID. Therefore, we suggest adopting the former as the solution for handling deprioritized PDUs.
Observation 3: There is not much complexity increase in supporting UE autonomous retransmission of deprioritized PDUs as new transmissions using any HARQ ID, compared to using the same HARQ ID.    
Proposal 3: UE autonomously retransmits deprioritized PDUs as a new transmission in the next valid CG (i.e. not prohibited by configuredGrantTimer) using the same or a different HARQ process.
	[bookmark: _Toc20428290]5.4.2	HARQ operation
[bookmark: _Toc20428291]5.4.2.1	HARQ Entity
[…]
For each uplink grant, the HARQ entity shall:
1>	identify the HARQ process associated with this grant, and for each identified HARQ process:
2>	if the received grant was not addressed to a Temporary C-RNTI on PDCCH, and the NDI provided in the associated HARQ information has been toggled compared to the value in the previous transmission of this TB of this HARQ process; or
2>	if the uplink grant was received on PDCCH for the C-RNTI and the HARQ buffer of the identified process is empty; or
2>	if the uplink grant was received in a Random Access Response; or
2>	if the uplink grant was received on PDCCH for the C-RNTI in ra-ResponseWindow and this PDCCH successfully completed the Random Access procedure initiated for beam failure recovery; or
2>	if the uplink grant is part of a bundle of the configured uplink grant, and may be used for initial transmission according to clause 6.1.2.3 of TS 38.214 [7], and if no MAC PDU has been obtained for this bundle:
3>	if there is a MAC PDU in the Msg3 buffer and the uplink grant was received in a Random Access Response; or:
3>	if there is a MAC PDU in the Msg3 buffer and the uplink grant was received on PDCCH for the C-RNTI in ra-ResponseWindow and this PDCCH successfully completed the Random Access procedure initiated for beam failure recovery:
4>	obtain the MAC PDU to transmit from the Msg3 buffer.
4>	if the uplink grant size does not match with size of the obtained MAC PDU; and
4>	if the Random Access procedure was successfully completed upon receiving the uplink grant:
5>	indicate to the Multiplexing and assembly entity to include MAC subPDU(s) carrying MAC SDU from the obtained MAC PDU in the subsequent uplink transmission;
5>	obtain the MAC PDU to transmit from the Multiplexing and assembly entity.
3>	else:
4>	if the MAC entity is not configured with priorityBasedPrioritization; or
4>	if the MAC entity is configured with priorityBasedPrioritization and this uplink grant is a prioritized uplink grant:
Solution w/t same HARQ ID
5>	if this uplink grant is a configured grant and the previous uplink grant for this HARQ process was de-prioritized and a MAC PDU had already been obtained for this HARQ process:
6> obtain the MAC PDU to transmit from the HARQ buffer of the identified HARQ process
Solution w/t different HARQ ID
5>	if this uplink grant is a configured grant and the previous uplink grant for this configured grant configuration was de-prioritized and a MAC PDU had already been obtained for this de-prioritized grant and no uplink grant was received on PDCCH for the CS-RNTI to retransmit this MAC PDU:
6> obtain the MAC PDU to transmit from the HARQ buffer of the HARQ process associated with the de-prioritized grant;
                     	5> else:
    64>	obtain the MAC PDU to transmit from the Multiplexing and assembly entity, if any;
3>	if a MAC PDU to transmit has been obtained:
4>	deliver the MAC PDU and the uplink grant and the HARQ information of the TB to the identified HARQ process;
4>	instruct the identified HARQ process to trigger a new transmission;
4>	if the uplink grant is addressed to CS-RNTI; or
4>	if the uplink grant is a configured uplink grant; or
4>	if the uplink grant is addressed to C-RNTI, and the identified HARQ process is configured for a configured uplink grant:
5>	start or restart the configuredGrantTimer, if configured, for the corresponding HARQ process when the transmission is performed.
3>	else:
4>	flush the HARQ buffer of the identified HARQ process.
2>	else (i.e. retransmission):
[…]



Conclusion
This contribution discusses several leftover issues related to the handling of de-prioritized PDUs.
The resulting observations and proposals are as follows:
Proposal 1: When UE is scheduled with overlapping grants, it runs subsequent prioritization rules at the processing deadlines (i.e. PUSCH start – Tproc,2) of each grant allocation.
Observation 1: With the proposed prioritization timeline, there is no ambiguity at network side on whether a UE has generated a deprioritized MAC PDU, or not, based on the timing of the UL grants allocations. 
Observation 2: NR-U auto-retransmission solution only addresses re-transmission so far, does not aim at solving the same issue as IIoT deprioritized PDUs handling, and involves larger latency.    
Proposal 2: NR-U reuse is not a determining factor in selecting the solution for de-prioritized MAC PDU handling in IIoT.
Observation 3: There is not much complexity increase in supporting UE autonomous retransmission of deprioritized PDUs as new transmissions using any HARQ ID, compared to using the same HARQ ID.    
Proposal 3: UE autonomously retransmits deprioritized PDUs as a new transmission in the next valid CG (i.e. not prohibited by configuredGrantTimer) using the same or a different HARQ process.
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