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1	Introduction
In RAN2 #115e we have reached the following agreements:
Agreements
1. When cg-RetransmissionTimer is not configured, Rel-16 URLLC mechanism is used for HARQ process ID and RV selection
2. When cg-RetransmissionTimer and lch-basedPrioritization are configured, for overlapping CGs that do not share HARQ processes, the MAC entity prioritizes the initial transmission of higher priority data over autonomous retransmission of lower priority data. No specification change is foreseen
3. The same HARQ PID selection rule applies to all CGs when HARQ processes are shared between multiple CG configurations with non-overlapping CG occasions and with the same TBS. No specification change is foreseen
4. It is up to NW implementation to appropriately configure CGs that share HARQ processes with autonomousTx. No specification change is foreseen
5. When lch-basedPrioritization and cg-RetransmissionTimer are both configured, the gNB can configure the UE per MAC entity whether it follows Rel-16 baseline or whether it prioritizes high priority data when selecting HARQ PID for a CG (i.e. option 2 is configurable).  
6. The same HARQ PID selection rule applies to all CGs when HARQ processes are shared between multiple CG configurations with overlapping CG occasions with the same TBS. No specification change is foreseen

It is agreed that the UE could be configured to select HARQ PID for a CG based on data priority (namely a comparison between the highest LCH priority of data in a retransmission and the highest LCH priority of data to be multiplexed). However, we think there are still some open issues:
1. When the MAC PDU corresponding to a retransmission does not have any data, how the priority of the corresponding HARQ PID should be determined?
2. When the two or more HARQ PIDs under comparison are associated to the same priority, how the HARQ PID should be selected ?
In this paper, we aim to provide our views about how these open issues can be resolved.
2	Discussions
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. When a MAC PDU does not include any data (e.g. only MAC CEs are present in the MAC PDU), it is still not that clear how the priority of such HARQ PID should be determined.
By following the LCH-based prioritization mechanism defined in Rel-16, the grant without any data multiplexed (or to be multiplexed) is treated with the lowest priority comparing to other grants with some data, according to TS 38.321:
	TS 38.321 V16.6.0 
……
For the MAC entity configured with lch-basedPrioritization, priority of an uplink grant is determined by the highest priority among priorities of the logical channels that are multiplexed (i.e. the MAC PDU to transmit is already stored in the HARQ buffer) or have data available that can be multiplexed (i.e. the MAC PDU to transmit is not stored in the HARQ buffer) in the MAC PDU, according to the mapping restrictions as described in clause 5.4.3.1.2. The priority of an uplink grant for which no data for logical channels is multiplexed or can be multiplexed in the MAC PDU is lower than either the priority of an uplink grant for which data for any logical channels is multiplexed or can be multiplexed in the MAC PDU or the priority of the logical channel triggering an SR.
……



Therefore, from our perspective, the same rule should be applied for data priority based HARQ PID selection for a CG. That is, if a retransmission HARQ PID corresponds to a MAC PDU without any data, then this retransmission HARQ PID should always be deprioritized.
Proposal 1: When MAC entity is configured to perform HARQ PID selection for a CG based on data priority, the HARQ PID corresponding to a MAC PDU without any data should always be de-prioritized.

On the other hand, when two or more HARQ PIDs have the same LCH priority, it is unclear how the HARQ PID should be selected. If we follow the Rel-16 rule introduced for intra-UE prioritization, then the UE should select the HARQ PID based on implementation:
	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.



Therefore, we may extend it to HARQ PID selection and allow the UE to select it based on implementation. Meanwhile, in Rel-16 NR-U where the data priority is not considered for HARQ PID selection, we mandate the UE to prioritize retransmission over initial transmission. 
	[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. In fact, we do not have a strong view about how this should be specified, but indeed this should be clarified in Rel-17 specification.
Proposal 2: When two or more HARQ processes that can be selected for a configured grant have the same data priority, RAN2 may consider the following options:
· Option 1 – The UE prioritize the HARQ PID based on implementation.
· Option 2 – The UE fallback to Rel-16 mechanism and prioritize retransmission before initial transmission.

3	Conclusion
In this paper, we have discussed some open issues with data priority based HARQ PID selection for a CG resource, which has been introduced for Rel-17 in RAN2 #115e. In particular, we have the following proposals.
Proposal 1: When MAC entity is configured to perform HARQ PID selection for a CG based on data priority, the HARQ PID corresponding to a MAC PDU without any data should always be de-prioritized.
Proposal 2: When two or more HARQ processes that can be selected for a configured grant have the same data priority, RAN2 may consider the following options:
· Option 1 – The UE prioritize the HARQ PID based on implementation.
· Option 2 – The UE fallback to Rel-16 mechanism and prioritize retransmission before initial transmission.




