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1 Introduction

In Rel-17 IIoT/URLLC, one objective is to support URLLC over NRU. In the contribution, we focus on the open issues on this topic. 
2 Discussion
2.1 HPI selection
In RAN2#115-e, it is agreed,
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).  

It means that, in some cases, the UE shall select the HARQ Process ID for a CG based on the priority of the HARQ process. Logically, the priority of the HARQ process is determined by the highest priority among priorities of the logical channels that are multiplexed or have data available to be multiplexed. 

One issue is how to select the HARQ process when multiple HARQ processes have the equal and the highest priority. This issue can be classified into 3 sub-cases for consideration, including the HPI selection among the retransmissions, the HPI selection among the initial transmissions, and the HPI selection between the retransmission and the initial transmission. In RAN2#116e, it is agreed to rely on the UE implementation to resolve the issue for the first two sub-cases, thus we focus on the last one now.
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.

The functionality of intraCG-Prioritization is to select a prioritized HARQ process based on the logical channel priority, whose logic is learned from lch-basedPrioritization. In Rel-16, when lch-basedPrioritization is configured and multiple CGs of the same priority collide, it depends on the UE implementation to choose the prioritized grant. The prioritized grant can associate with either a new generated MAC PDU or an already generated MAC PDU. Note that one grant is associated with one HARQ process.
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.
For the last sub-case, it is reasonable to reuse the above rule to select a prioritized HPI when multiple HARQ processes have equal priority. Moreover, this way can keep a unified UE behaviour for all sub-cases and avoid the UE’s complexity.

Proposal 1 It is up to the UE implementation to choose the prioritized HPI when HARQ processes with equal priority are associated with the initial transmission and the retransmission.

2.2 Autonomous (re)transmission handling of the deprioritized MAC PDU
In RAN2#113e, it is agreed that,
2. 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.
It can be interpreted that any autonomous (re)transmission mechanism is not supported for the deprioritized MAC PDU as long as autonomousTx is not configured.
As specified in TS 38.321, if the configured grant is not configured with autonomousTx, the CGT keeps running even when the associated MAC PDU is deprioritized. If the CGT is running (and the CGRT is configured but not running), the UE shall trigger autonomous retransmissions for the deprioritized MAC PDU on the available CG occasion. This UE behaviour contradicts the agreement highlighted in yellow. As the legacy spec already supports the NRU autonomous retransmission for the deprioritized MAC PDU, we suggest following the current description to minimize the impact on the MAC spec.
Proposal 2 When cg-RetransmissionTimer is configured but autonomousTx is not configured, the deprioritized MAC PDU is not transmitted on the subsequent CG based on AutoTX mechanism but can be transmitted on the subsequent CG based on NRU autonomous retransmission mechanism.

2.3 The termination of CGT and CGRT
As specified in MAC, the UE shall stop the CGT when the associated uplink grant is configured with autonomousTx and is deprioritized, e.g.

If the corresponding PUSCH transmission of a configured uplink grant is cancelled by CI-RNTI as specified in clause 11.2A of TS 38.213 [6] or cancelled by a high PHY-priority PUCCH transmission as specified in clause 9 of TS 38.213 [6], this configured uplink grant is considered as a de-prioritized uplink grant. If this deprioritized uplink grant is configured with autonomousTx, the configuredGrantTimer for the corresponding HARQ process of this de-prioritized uplink grant shall be stopped if it is running.
Also, it is agreed in RAN2#113e 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.

Note that autonomousTx is not a mandatory configuration when lch-basedPrioritization is supported. The conclusions for the termination of CGT and CGRT are not much aligned. In the case that lch-basedPrioritization is configured but autonomousTx is not configured for a deprioritized CG, the CGRT is stopped but CGT is still running, which may introduce different handlings for different timers when facing the same situation. In addition, it blocks the network flexibility on the retransmission schedule, e.g. the gNB may want to respond to the UE with a dynamic grant before the CGRT expiry. 
Proposal 3 The MAC entity does not stop cg-RetransmissionTimer for the deprioritized CG when cg-RetransmissionTimer is configured but autonomousTx is not configured.
3 Conclusion

Based on the discussion above, we propose the following:
Proposal 1
It is up to the UE implementation to choose the prioritized HPI when HARQ processes with equal priority are associated with the initial transmission and the retransmission.
Proposal 2
When cg-RetransmissionTimer is configured but autonomousTx is not configured, the deprioritized MAC PDU is not transmitted on the subsequent CG based on AutoTX mechanism but can be transmitted on the subsequent CG based on NRU autonomous retransmission mechanism.
Proposal 3
The MAC entity does not stop cg-RetransmissionTimer for the deprioritized CG when cg-RetransmissionTimer is configured but autonomousTx is not configured.
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