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1	Introduction
In RAN2 #116e we have reached the following agreements, based on the Tdoc summary [1]:
Agreements:
1.	If HARQ process ID selection is among the retransmissions whose HARQ processes are with equal priority, it is up to UE implementation to select the prioritized HARQ process ID.
2.	If HARQ process ID selection is among the initial transmissions whose HARQ processes are with equal priority, it is up to UE implementation to select the prioritized HARQ process ID.
3.	The priority of the HARQ process associated with a MAC PDU in which no data for logical channels is multiplexed or can be multiplexed is lower than the priority of the HARQ process that associated with a MAC PDU in which any logical channels are multiplexed or can be multiplexed.
4.	RAN2 confirms the naming/usage of configuration “intraCG-Prioritization”.
5.	Autonomous retransmission is triggered in a subsequent and available CG if the UL grant for autonomous retransmission is deprioritized and the corresponding HARQ process status is pending.  No spec changes are needed.

Furthermore, some proposals require further RAN2 discussions are also identified in [1], and in this paper we aim to discuss our views for the following open issues.
	Proposals need further discussion:
Proposal 1: (Out of 20, 12 for Option 2, 8 for Option 1) If HARQ process ID selection is between the retransmission and the initial transmission, RAN2 further discusses the options for HPI selection among HARQ processes with equal priority.
· 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. 

Proposal 6: (Out of 20, 15 for Option 1, 4 for Option 2, 1 for Option 3) RAN2 further discusses the options for the deprioritized MAC PDU handling in case that cg-RetransmissionTimer is configured but autonomousTx is not configured.
· Option 1: 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 behaviour can still take place. RAN2 confirms no specification change is required.
· Option 2: If cg-RetransmissionTimer is configured and AutonomousTx is not configured, 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. 

Proposal 7: (Out of 19, 13 for not stop, 4 for stop,  2 for no strong view) RAN2 further discusses whether cg-RetransmissionTimer should be stopped for the deprioritized CG when cg-RetransmissionTimer is configured but autonomousTx is not configured.




2	Discussions
2.1	Selection of HARQ Processes with Equal Data Priority
Based on the agreement made in RAN2 #115e, when LCH-based prioritization is configured, the MAC entity can be further configured to enable HARQ PID selection based on data priority, which is a different behaviour as compared to Rel-16 where retransmission is always prioritized over initial transmission. Since this is conditioned on the configuration of LCH-based prioritization, it can be anticipated that HARQ PID prioritization rule is basically aligned with how Rel-16 deals with multiple uplink grants overlapping in time. That is, the priority of a HARQ process is determined by the highest LCH priority of data that is (or to be) multiplexed in its corresponding MAC PDU. 
It has been further agreed in RAN2 #116e that, when two or more initial transmission (or retransmission) have HARQ processes with the same LCH priority, it is up to UE implementation for HARQ PID selection. The logic is quite aligned with intra-UE prioritization mechanism introduced in Rel-16:
	NOTE 6:	If the MAC entity is configured with lch-basedPrioritization and if there is overlapping PUSCH duration of at least two configured uplink grants whose priorities are equal, the prioritized uplink grant is determined by UE implementation.



However, if selection among HARQ PIDs with the same data priority is choose between an initial transmission and a retransmission, this is still FFS because rather than relying on UE implementation, it is also possible to always prioritize retransmission by following Rel-16 NR-U mechanism:
	[bookmark: _Hlk23499210][bookmark: _Hlk23787129]For configured uplink grants configured with cg-RetransmissionTimer, the UE implementation selects an HARQ Process ID among the HARQ process IDs available for the configured grant configuration. For HARQ Process ID selection, the UE shall prioritize retransmissions before initial transmissions. The UE shall toggle the NDI in the CG-UCI for new transmissions and not toggle the NDI in the CG-UCI in retransmissions.



When the data priority of two HARQ processes are equal, this is also a possible option because if the LCH priority levels are the same, in some sense implies that they have the similar delay budget requirements as well. Therefore, from this perspective the retransmission may be more urgent because the data of which was generate earlier and therefore it is closer to its “delivery deadline” considering the required packet delay budget. 
For this issue, we think Rel-16 mechanism should be regarded as the baseline principle for unlicensed band operation, and when data priority between an initial transmission and a retransmission are equal, the UE should fall back to Rel-16 behaviour by prioritizing the retransmission. This would ensure that the UE can process the MAC PDUs already stored in the HARQ buffer quickly and immediately when it is allowed, rather than keep on building new MAC PDUs.
Proposal 1: For HARQ process ID selection for a CG between the retransmission and the initial transmission with the same data priority, the UE should fall back to Rel-16 behaviour and prioritize retransmission.

2.2	Handling of Deprioritized MAC PDU
In cases where the cg-RetransmissionTimer is configured but autonomousTx is not configured, it is questionable how a deprioritized MAC PDU should be handled. In particular, it is relating to a scenario wherein a MAC PDU is already generated but not completely transmitted due to grant de-prioritization (e.g. the PUSCH of which is cancelled in the middle of its transmission). Since CG retransmission timer (CGRT) is configured and the mechanism of autonomous retransmission dealing with LBT failure is in place, some companies have argued that autonomous retransmission can be anyway applied to handle de-prioritized MAC PDU stored in the HARQ buffer. 
From our point of view, it is better to keep autonomous transmission and autonomous retransmission as two separated mechanisms, in order to minimize specification and implementation complexity. Although both of these schemes are used to deal with MAC PDU that are not successfully transmitted on their targeted CG resources, the former was developed in Rel-16 IIoT for de-prioritization, while the latter was for cases involving LBT failure, the boundary between their purposes should not be blurred.
Moreover, we must note that autonomousTx is mainly used for scenarios where the gNB may not be aware the existence of a MAC PDU de-prioritized on a CG resource; and since we are considering the cases where autonomousTx is not configured, essentially it means that the gNB is confident that it is able to recover the de-prioritized MAC PDU even if the de-prioritized MAC PDU has never been completely transmitted (e.g. the gNB is able to know the existence of a de-prioritized MAC PDU even if it has not been completely transmitted, based on detection of front-loaded DMRS). Otherwise, the gNB could simply configure autonomousTx in the first place to make its job easier. Thus, we do not see a use case why a gNB would choose not to configure autonomousTx while wanting to rely on the UE to send de-prioritized MAC PDU autonomously.
Hence, we prefer to stick to the earlier agreement such that a deprioritized MAC PDU is not autonomously (re)transmitted when autonomousTx is not configured. This does not require any specification change in our understanding.
Proposal 2: If cg-RetransmissionTimer is configured and AutonomousTx is not configured, the UE does not autonomously (re-)transmit the de-prioritized MAC PDU.

2.3	Stopping CG Retransmission Timer upon De-prioritization
Another question relating to handling of de-prioritized MAC PDU is whether the CG retransmission timer should be stopped when the corresponding MAC PDU is deprioritized in the middle of its PUSCH transmission, when autonomousTx is not configured. The purpose is that, if autonomous retransmission can be used to handle de-prioritized MAC PDU (as described earlier), then stopping CGRT allows the UE to carry out autonomous retransmission earlier without having to wait until expiration of the CGRT.
Nevertheless, as we discussed in the preceding section, we do not think autonomous retransmission should be employed to handle de-prioritized MAC PDU, as the gNB would have configured autonomous transmission in the first place if autonomous (re-)transmission of de-prioritized MAC PDU is really needed from gNB perspective. When autonomousTx is not configured, most likely the gNB is confident such that it is able to issue a retransmission grant to recover this de-prioritized MAC PDU, and if in this case we further allow autonomous retransmission of the de-prioritized MAC PDU, it may end up with some complicated operation where the UE does not know which resource(s) it should use to transmit the de-prioritized MAC PDU. Thus, we do not see the need to specify the behaviour of stopping CGRT upon de-prioritization.
Proposal 3: When autonomousTx is not configured, cg-RetransmissionTimer is not stopped upon de-prioritization of the MAC PDU.

3	Conclusion
In this paper, we have discussed some open issues relating to URLLC in NR-U. In particular, we have the following proposals:
Proposal 1: For HARQ process ID selection for a CG between the retransmission and the initial transmission with the same data priority, the UE should fall back to Rel-16 behaviour and prioritize retransmission.
Proposal 2: If cg-RetransmissionTimer is configured and AutonomousTx is not configured, the UE does not autonomously (re-)transmit the de-prioritized MAC PDU.
Proposal 3: When autonomousTx is not configured, cg-RetransmissionTimer is not stopped upon de-prioritization of the MAC PDU.
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