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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In the last RAN2 meeting, the following issues for UCE were discussed via email. But no conclusions have been made.
	Issue1: When performing HARQ process ID selection between the retransmission and the initial transmission with equal priority, which one should be prioritized?
Issue2: How to handle deprioritized UL grant when autoTx is not configured and CGRT is configured?
Issue3: Whether to stop CGRT for deprioritized UL grant when autoTx is not Configured?


In this paper, we discuss the issues and provide our proposals based on technical reasons. 
2. Discussion
2.1 HARQ process ID selection between the retransmission and the initial transmission
It was agreed that when lch-basedPrioritization, cg-RetransmissionTimer, and intraCG-Prioritization are configured, in a HARQ process ID selection, the UE shall prioritize a HARQ process with higher priority data. However, it is still unclear how to select the HARQ process for a CG when two HARQ processes(i.e. one for retransmission and the other for initial transmission) available for the CG have equal priority. 
According to the email discussion[1], there are two options to handle the issue:
· Option 1. Depending on the UE implementation to select the prioritized HARQ process ID.
· Option 2. The UE prioritizes retransmission, i.e. UE prioritizes a HARQ process for retransmission if the collision is between the retransmission and the initial transmission. 

The reasons for the Option1 are following：
· Same rule applied in the handling of the same priority related issues for one CG in Rel-17: it was agreed that for HARQ process ID selection among the initial transmissions or among the retransmissions whose HARQ processes with equal priority, it depends on the UE implementation to select the prioritized HARQ process ID.
· Similar rule as which applied in the handling of the same priority related issues for overlapping CGs in Rel-16 IIoT: i.e. when overlapping CGs have equal priority, it depends on the UE implementation to select one CG(and the corresponding HARQ process ID) to perform transmission. 
The reasons for Option2 are following：
· Ensure the latency requirement: generally speaking, the retransmission is more urgent than the initial transmission when their priorities are the same. Thus, retransmission should be prioritized. And the same logic/mechanism has been applied in Rel-16 NR-U.
· Retransmission has more limitations in HARQ process selection: retransmission can only be performed with the same HARQ process on the same carrier as its initial transmission, while initial transmission can be performed on any carrier. For example, let’s assume the next available CG is on another carrier. If a UE prioritizes the retransmission in current CG, the UE can use the next available CG for initial transmission. However, if the UE prioritizes the initial transmission in the current CG, then it cannot use the next available CG for retransmission.

In our understanding, both option1 and 2 have some commonalities with the existing mechanisms. And there are more technical reasons for option2 than option1. Hence, we propose:
Proposal1: UE prioritizes the HARQ process for retransmission when performing HARQ process ID selection among the HARQ processes with equal priority for initial transmission and retransmission.

2.2 Deprioritized UL grant handling when autoTx is not configured and CGRT is configured
In the RAN2#113e, we have reached the following agreement:
· AutoTx and CGRT are responsible for deprioritized MAC PDU and LBT-failed MAC PDU, respectively.  If CGRT is not configured, LBT-failed MAC PDU is not retransmitted. If AutoTx is not configured, deprioritized MAC PDU is not retransmitted. 
However, there are different understandings for the highlighted part in the agreement. In the email discussion[1], the rapporteur tried to reach a common understanding of the expected UE behavior to handle a deprioritized MAC PDU in the case AutoTx is not configured while CGRT is configured. After the discussion, two options with the most supporters are on the table for further discussion. The options are following:
If cg-RetransmissionTimer is configured and AutonomousTx is not configured:
· Option 1: a deprioritized MAC PDU is not transmitted in a subsequent CG occasion using the Rel-16 URLLC autonomous transmission mechanism. However, autonomous retransmission based on Rel-16 NR-U behavior can still take place. RAN2 confirms no specification change is required.
· Option 2: keep the earlier agreement and a deprioritized MAC PDU is not autonomous (re)transmitted. RAN2 needs to consider how to reflect the changes to the specification. 

The reasons for option1 are following：
· More aligned with what we have discussed earlier in RAN2 that led to the agreement we have made
· No need of spec. change and the minimum spec. impact kept.
The reasons for option2 is following：
· Option 1 makes it impossible for the NW to disable the autonomous re-transmission of a deprioritized PDU.

In our understanding, it is not a new issue that NW can’t disable the autonomous re-transmission of a PDU that has not been transmitted successfully before. In Rel-16 NR-U, CGRT is mandatorily configured, which implies the autonomous re-transmission of failure PDUs can not be disabled since autonomous re-transmission is always performed when CGRT expires. The motivation of always enabling autonomous re-transmission is NW cannot schedule retransmission for the failure transmission with DG, since the HARQ process ID of the failure transmission is selected by UE and not known by NW. 
We face the same issue here: UE selects the HARQ process ID for a CG with CGRT configured, and the transmission of the CG is deprioritized. Assuming the NW has disabled the autonomous re-transmission of the deprioritized PDU, then how can the NW obtain the deprioritized PDU given the NW has no idea of the HARQ process ID related to the deprioritized PDU? Taking the above into account, allowing NW to disable the autonomous re-transmission of a deprioritized PDU will cause frequent data loss. In our understanding, frequent data loss leads to a much big impact than not allowing NW to disable the autonomous re-transmission of a deprioritized PDU. Therefore, we propose:
Proposal2: If cg-RetransmissionTimer is configured and AutonomousTx is not configured, a deprioritized MAC PDU is not transmitted in a subsequent CG occasion using the Rel-16 URLLC autonomous transmission mechanism. However, autonomous retransmission based on Rel-16 NR-U behavior can still take place.

2.3 CGRT handling for deprioritised UL grant when autoTx is not configured
In RAN2#113-e, it is agreed that CGRT is stopped when the associated uplink grant is deprioritized due to LCH-based prioritization. 
3.	the MAC entity stops cg-RetransmissionTimer when the CG resource associated with the timer is deprioritized due to LCH-based prioritization.
Per the previous discussions, there are different understandings of the agreement. In the email discussion[1], the rapporteur tried to reach a common understanding of the expected UE behavior. After the discussion, two options are still on the table for further discussion. The options are following:
When cg-RetransmissionTimer is configured but autonomousTx is not configured, which is your preferred option regarding the cg-RetransmissionTimer termination for the deprioritized CG?
· Option 1: cg-RetransmissionTimer should be stopped for the deprioritized CG.
· Option 2: cg-RetransmissionTimer should not be stopped for the deprioritized CG.

The reasons for option1 are following：
· [bookmark: OLE_LINK6][bookmark: OLE_LINK7]not stopping CGRT would only needlessly delay that retransmission
· align with the previous agreement
The reasons for option2 are following：
· autonomous retransmission Rel-16 NR-U behaviour is not be affected by deprioritization
· The agreement from R2#113e was made for a scenario where think CGRT and autonomousTx can be configured
· simple and less specification impact is introduced

Compared with option2, option1 can provide technical benefits by avoiding needlessly delaying the retransmission. Let’s take the following figure as an example:
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Figure 1: Current behaviour if cg-RetransmissionTimer is stopped when a UL CG is deprioritized
In the example, cg-RetransmissionTimer is configured and autonomousTx is not configured for the CG. As per the current specification, when a UE performs transmission on CGO1, the configuredGrantTimer and cg-RetransmissionTimer starts. When the CGO1 is deprioritized, the associated configuredGrantTimer keeps running since the CGO1 is not configured with autonomousTx. However, the cg-RetransmissionTimer should be stopped when the CGO1 is deprioritized according to the following agreement reached in RAN2#113-e meeting.
	Agreements:
3. the MAC entity stops cg-RetransmissionTimer when the CG resource associated with the timer is deprioritized due to LCH-based prioritization.


As a result, the TB associated with CGO1 can be retransmitted with the next CGO(i.e. CGO2) according to Rel-16 NR-U autonomous retransmission mechanism. 
During the email discussion[1], some companies think the cg-RetransmissionTimer should not be stopped in the above situation. The argument for this behavior is that by not stopping the cg-RetransmissionTimer, the NW has sufficient time to schedule the UE to perform retransmission for the deprioritized MAC PDU with a dynamic grant. We have different views on this issue. In the above situation, the transmission on CGO1 has not been completely performed. Hence, it is hard for the gNB to decode the data carried by CGO1, no matter the MAC PDU or the associated UCI. Without the associated UCI, the gNB has no idea which HARQ process is used for the transmission on CGO1, and no dynamic grant can be allocated for the retransmission. Therefore, not stop the cg-RetransmissionTimer can only delay the autonomous retransmission without any gain. Besides, the CGO(e.g. CGO2) occurs when the cg-RetransmissionTimer is running may be wasted as illustrated in the following Figure2. 
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[bookmark: _Ref75795606]Figure 2: UE behaviour if cg-RetransmissionTimer is not stopped when a UL CG is deprioritized
Observation1: If cg-RetransmissionTimer is configured and autonomousTx is not configured, not stop the cg-RetransmissionTimer when the associated CG is deprioritized will cause extra delay before retransmission.
Some companies argued that if cg-RetransmissionTimer is stopped, the UE can perform retransmission in the next CGO(i.e. CGO2 in the figure2), which leads to the same UE behavior no matter autonomousTx is configured or not. We think there are different UE behaviors between with and without autonomousTx configured. Initial transmission is performed for the deprioritized MAC PDU at the next CGO if autonomousTx is configured, while retransmission is performed for the deprioritized MAC PDU at the next CGO if autonomousTx is not configured. 
Observation2: If cg-RetransmissionTimer is stopped, the UE can perform retransmission in the next CGO with different UE behaviors according to whether autonomousTx is configured or not.
Based on the above analysis, we think there is no point to continue cg-RetransmissionTimer when the CG resource associated with the timer is deprioritized due to LCH-based prioritization
Proposal3: If cg-RetransmissionTimer is configured and autonomousTx is not configured, the cg-RetransmissionTimer is stopped when the associated CG is deprioritized, i.e. the previous agreement is kept.
3. Conclusion
In this contribution, we discussed the remaining issues in the email[1]. The observations and proposals are following:
Proposal1: UE prioritizes the HARQ process for retransmission when performing HARQ process ID selection among the HARQ processes with equal priority for initial transmission and retransmission.
Proposal2: If cg-RetransmissionTimer is configured and AutonomousTx is not configured, a deprioritized MAC PDU is not transmitted in a subsequent CG occasion using the Rel-16 URLLC autonomous transmission mechanism. However, autonomous retransmission based on Rel-16 NR-U behavior can still take place.
Observation1: If cg-RetransmissionTimer is configured and autonomousTx is not configured, not stop the cg-RetransmissionTimer when the associated CG is deprioritized will cause extra delay before retransmission.
Observation2: If cg-RetransmissionTimer is stopped, the UE can perform retransmission in the next CGO with different UE behaviors according to whether autonomousTx is configured or not.
Proposal3: If cg-RetransmissionTimer is configured and autonomousTx is not configured, the cg-RetransmissionTimer is stopped when the associated CG is deprioritized, i.e. the previous agreement is kept.
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