3GPP TSG-RAN WG2 Meeting #116bis-e	R2-2201460
Online, January 17 – 25, 2022	Revision of R2-2110754	

Agenda Item:	8.5.3
Souce:	MediaTek Inc.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Title:	Remaining issues for UCE
Document for:	Discussion and decision
1 Introduction
In the previous RAN2 meetings, the following agreements were reached regarding UCE [1][2]:
	RAN2#115-e:
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

RAN2#116-e:
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.



In this contribution, we discuss the remaining open issues for UCE.
2 Discussion
At RAN2#113e meeting [3], we reached the following agreements:
· 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. 
· the MAC entity stops cg-RetransmissionTimer when the CG resource associated with the timer is deprioritized due to LCH-based prioritization.
As per the current specifications, if the configuredGrantTimer is running and the cg-RetransmissionTimer is not running, the UE triggers autonomous retransmissions. Also, if the UE is not configured with autonomousTx, the configuredGrantTimer will run even if a MAC PDU is deprioritised. 
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Figure 1: Behaviour if cg-RetransmissionTimer is stopped when an UL CG is deprioritised
Therefore, if we follow the second agreement above, transmission of the deprioritised MAC PDU takes place on the next CG occasion as the cg-RetransmissionTimer would not be running, as illustrated above. This behaviour contradicts the first highlighted agreement above i.e. ‘if AutoTx is not configured, deprioritized MAC PDU is not retransmitted’. This was discussed extensively in previous email discussions with the following proposals made in [4]:
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.

It is reasonable to go ahead with Proposal 6 / Option 1 as it avoids the IIoT behaviour regarding autonomous transmissions (as configured by the NW) while still following the NR-U behaviour regarding autonomous retransmissions (again, as configured by the NW). With the assumption that the NW is aware of what it is configuring the UE to do, we suggest agreeing to the proposal as below.
Proposal 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.
Regarding Proposal 7, it should be noted that even if the cg-RetransmissionTimer is not stopped, it only delays the autonomous retransmission until after the expiry of the cg-RetransmissionTimer, but a retransmission of the deprioritised PDU will still take place in contradiction with the first highlighted agreement, i.e. ‘if AutoTx is not configured, deprioritized MAC PDU is not retransmitted’. This is illustrated in Figure 2 below.
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[bookmark: _Ref85460667]Figure 2: Behaviour if cg-RetransmissionTimer is not stopped when an UL CG is deprioritised
Observation 1: Not stopping cg-RetransmissionTimer at deprioritisation only delays the autonomous retransmission, but the deprioritised MAC PDU is still retransmitted.
We see no benefit of delaying the autonomous retransmission by keeping the cg-RetransmissionTimer running in this scenario, and therefore propose to keep the existing agreement from RAN2#113e regarding stopping the cg-RetransmissionTimer:
Proposal 2: RAN2 confirms the previous agreement that the MAC entity stops cg-RetransmissionTimer when the CG resource associated with the timer is deprioritized due to LCH-based prioritization, regardless of whether AutonomousTx is configured or not.
Another open issue that was highlighted in [4] was how to perform HARQ PID selection when the priorities of a retransmission and an initial transmission were equal:
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. 

Option 1 aligns with the Rel-16 IIoT behaviour. URLLC requires tight deadlines and prioritizing retransmissions over new transmissions means prioritizing outdated data over more current data, which may not be the desired behaviour. Also, as mentioned in [4], there is no benefit of falling back to legacy NR-U mechanism when lch-basedPrioritization and intraCG-Prioritization are configured. It is best to leave selecting the prioritised HARQ process to the UE implementation as in Rel-16 IIoT. Therefore we have the following proposal:
Proposal 3: If HARQ process ID selection is between the retransmission and the initial transmission among HARQ processes with equal priority, it is left to the UE implementation to select the prioritized HARQ process ID.

3 Conclusion
In this contribution, we make the following observation and proposal:
Proposal 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.
Observation 1: Not stopping cg-RetransmissionTimer at deprioritisation only delays the autonomous retransmission, but the deprioritised MAC PDU is still retransmitted.
Proposal 2: RAN2 confirms the previous agreement that the MAC entity stops cg-RetransmissionTimer when the CG resource associated with the timer is deprioritized due to LCH-based prioritization, regardless of whether AutonomousTx is configured or not.
Proposal 3: If HARQ process ID selection is between the retransmission and the initial transmission among HARQ processes with equal priority, it is left to the UE implementation to select the prioritized HARQ process ID.
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