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1 Introduction
In RAN2#107bis Chongqing Meeting, the intra-UE prioritization issue was discussed and there were some summary from the chair as follows:
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. 

Some further agreements were made as follows:

=> 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.

Regarding the first bullet of the chairman summary, gNB scheduled retransmission of a deprioritized transmission shall be supported, which means when a UE determines to deprioritize a transmission due to this transmission collides with another UL transmission, the UE can rely on the retransmission scheduling from gNB for the deprioritized UL transmission. 
There could be a corresponding MAC PDU stored in a HARQ buffer if the UE has generated the MAC PDU for the deprioritized UL transmission, however, UE may not generate the MAC PDU.
Regarding the second bullet of the chairman summary, it seems majority views are that the UE will perform autonomous retransmission in a CG resource if the MAC PDU is deprioritized when the CG collides with another UL transmission which has higher priority. The autonomous retransmission, in our understanding, means that if there is a generated deprioritized MAC PDU which is stored in a HARQ buffer with a certain HARQ process ID, UE can use the next available CG resources with the same HARQ process ID to transmit this stored deprioritized MAC PDU.
In this paper, we would like to discuss the potential issue for the first bullet of the chairman note, which relates to the gNB scheduled retransmission of a deprioritized transmission.
2 Discussion

2.1 Potential issue on ignoring the received UL grant

The gNB is not aware of the case whether the deprioritized MAC PDU is generated or not, because it’s done in the UE side. Then, it could be possible the HARQ buffer is empty when UE receives the retransmission grant (according to bullet #1 of the chairman summary) from the gNB, in which the received UL grant is used for potential re-transmission of the deprioritized MAC PDU. 
In this case, according to the legacy behaviour in current MAC specification (5.4.2.1 HARQ Entity), UE just ignores the UL grant for retransmission, as copied in the following:
3>
if the uplink grant received on PDCCH was addressed to CS-RNTI and if the HARQ buffer of the identified process is empty; or

3>
if the uplink grant is part of a bundle and if no MAC PDU has been obtained for this bundle; or

3>
if the uplink grant is part of a bundle of the configured uplink grant, and the PUSCH of the uplink grant overlaps with a PUSCH of another uplink grant received on the PDCCH or in a Random Access Response for this Serving Cell:

4>
ignore the uplink grant.
The issue is that, if the UE always ignores the retransmission grant when the HARQ buffer is empty, it will cause extra delay or resource wastage when there is data available in the LCH(s) which should be transmitted as soon as possible, and the available data can be allowed to be transmitted in the received UL grant. This is particularly true considering the deprioritized operation happens very frequent and thus the case that gNB is not aware of the generated deprioritized MAC PDU could be more than legacy behaviour.

Observation 1 The gNB is not aware whether the UE has generated the deprioritized MAC PDU or not, thus the UE will ignore the received UL grant if it does not generate the deprioritized MAC PDU according to legacy behavior, which will cause resource wastage and extra delay for URLLC data.
In order to solve this resource wastage issue, we think there could be several solutions on this. However, considering the time budget, it’s not desired to develop a complicated one. Also, it would be good to confirm from RAN2 whether this issue needs to be solved or not, thus we firstly propose:
Proposal 1 RAN2 confirms whether we need special handling of the received UL grant for retransmission when the corresponding HARQ buffer is empty.
From our perspective, one simple solution could be considered if RAN2 think this issue should be handled.
The general idea is, we can differentiate two separate conditions for UE when considering whether to ignore the received UL grant for retransmission or not:
· The first condition is, if the UL grant received on PDCCH was addressed to CS-RNTI and if the HARQ buffer of the identified process is empty due to the collision between UL transmission of the CG resources and other UL transmissions, and the UE determined to deprioritize the CG transmission in the earlier time;
· The second condition is, if the UL grant received on PDCCH was addressed to CS-RNTI and if the HARQ buffer of the identified process is empty due to no data available for the CG resources which overlapped with other UL transmission;
Basically, the first condition corresponds to the case when UE does not generate the deprioritized MAC PDU when collision happens. In this condition, the reasonable solution is that the UE should make use of the scheduled retransmission grant, thus should not ignore the received UL grant. We can discuss further on the specific condition.
The second exception case is the case when actually there is no data for the CG resource while it collides with another UL transmission. In this case, UE can ignore the grant and the resource would be wasted. Given that the network may not know if the UE has data available for transmission for a CG, the network may have difficulties to decide whether to schedule a retransmission grant for a CG resource. That is why a UE autonomous solution is also beneficial and complementary to the network scheduling based solution.
Thus, based on the above, we propose:
Proposal 2 RAN2 discusses whether UE can use the received UL grant for retransmission when the corresponding HARQ buffer is empty, i.e., defining exception conditions for the UE to avoid ignoring the received UL grant for retransmission.
3 Conclusion

Based on the discussion, we have the following observation and proposals:
2Observation 1
The gNB is not aware whether the UE has generated the deprioritized MAC PDU or not, thus the UE will ignore the received UL grant if it does not generate the deprioritized MAC PDU according to legacy behavior, which will cause resource wastage and extra delay for URLLC data.




Proposal 1
RAN2 confirms whether we need special handling of the received UL grant for retransmission when the corresponding HARQ buffer is empty.
Proposal 2
RAN2 discusses whether UE can use the received UL grant for retransmission when the corresponding HARQ buffer is empty, i.e., defining exception conditions for the UE to avoid ignoring the received UL grant for retransmission.
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