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1 Introduction
An unlicensed controlled environment constitutes an environment where channel acquisition can be somewhat deterministic, and interference from other wireless systems can be controlled or sporadic. This contribution addresses CG operation to support URLLC and IIoT in such controlled environment. The following was agreed in 115e:

1. 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).  

This contribution addresses the remaining details for this configuration where the UE can prioritize a HARQ process for a new transmission over a retransmission within a certain CG configuration.
2 Discussion
Per agreement in R2#115e, the MAC entity can be configured with a configuration “intraCG-Prioritization”. Upon configuration of such, the UE can prioritize the transmission and the HARQ process selection for transmission of new data over pending CG retransmissions if the new data is of higher LCH priority. The running MAC CR captures the following in section 5.4.1:


	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. If the MAC entity is configured with intraCG-Prioritization, for HARQ Process ID selection, the UE shall prioritize the HARQ Process ID with the highest priority, where the priority of HARQ process 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. If the MAC entity is not configured with intraCG-Prioritization, 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.

Editor’s Note:
HPI selection rule among HPs with equal priority is FFS.
Editor’s Note:
Naming of configuration “intraCG-Prioritization” needs to be confirmed.

Editor’s Note:
The priority of HARQ process for MAC PDU without data for logical channel is FFS.



For the third editor’s note, RAN2 can reuse the same Rel-16 behaviour for intra-UE prioritization between different grants, which is that the priority of a grant with no data is lower priority than another PDU for which data exists. 

Proposal 1: 
With intraCG-Prioritization configured, the priority of a HARQ process associated with a PDU for which no data for logical channels is multiplexed or can be multiplexed is lower than the priority of a HARQ process for a PDU for which data for any logical channels is multiplexed.

For the first editor’s note, RAN2 can reuse the same Rel-16 behaviour for intra-UE prioritization between different grants of the same priority, which is to for the UE implementation to select.

Proposal 2: 
With intraCG-Prioritization configured, the selection of a HARQ process among processes associated with PDUs of the same LCH priority is left up to UE implementation.

Further, among pending retransmissions, it makes sense for the UE to prioritize retransmissions for which NACK has been received on the DFI before other retransmissions. This is because the gNB may not yet have had the chance to acquire the channel to transmit the DFI for other pending TBs, even though the PDU could have already been decoded correctly. Further, the gNB will send NACK for higher priority TBs as soon as possible. 

Proposal 3: 
With intraCG-Prioritization configured, among pending retransmissions of the same priority, the UE prioritizes retransmissions of HARQ processes for which NACK has been received on DFI over those that have not.

3 Conclusion

RAN2 should discuss the above and agree to the following:

Proposal 1: 
With intraCG-Prioritization configured, the priority of a HARQ process associated with a PDU for which no data for logical channels is multiplexed or can be multiplexed is lower than the priority of a HARQ process for a PDU for which data for any logical channels is multiplexed.

Proposal 2: 
With intraCG-Prioritization configured, the selection of a HARQ process among processes associated with PDUs of the same LCH priority is left up to UE implementation.

Proposal 3: 
With intraCG-Prioritization configured, among pending retransmissions of the same priority, the UE prioritizes retransmissions of HARQ processes for which NACK has been received on DFI over those that have not.
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