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1. Introduction

In the last RAN2 meeting, the following agreements for uplink enhancements for URLLC in UCE were made [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.

However, there are still some remaining issues which needs further discussion, e.g. HARQ process ID selection between retransmission and initial transmission with equal priority, UE behaviour for deprioritized UL grant when AutoTx is not configured and CG-RT is configured, etc. In this contribution, we will further discuss these open issues and provide our opinions.
2. Discussion
Issue 1: HPID selection for CG in Rel-17

In previous RAN2 meeting, it was agreed that when both lch-basedPrioritization and cg-RetransmissionTimer are configured, the gNB can configure the UE whether it shall follow the legacy Rel-16 NR-U approach for HPID selection for CG, or whether it prioritizes high priority data when preforms HPID selection. Furthermore, in the last RAN2 meeting, it was agreed that if all HARQ processes associated with a CG occasion are for retransmissions and with equal priority, it is up to UE implementation to select the prioritized HARQ process ID. Similarly, if all HARQ processes associated with a CG occasion are for initial transmissions and with equal priority, it is also up to UE implementation to select the prioritized HARQ process ID.
However, the HPID selection rule among initial transmission and retransmission with equal priority is still FFS. From our perspective, for the HARQ process with retransmission, the data transmission has already started, it is preferred to complete the transmission as soon as possible, in order to avoid the violation of PDB requirement. In other words, the latency aspect shall be further taken into account in such case. Thus we prefer that the UE shall prioritize the HARQ process for retransmission for HPID selection among initial transmission and retransmission with equal and highest priority.
Proposal 1: For HPID selection among initial transmission and retransmission with equal and highest priority, the UE prioritizes a HARQ process for retransmission.
Issue 2: For deprioritized UL grant when AutoTx is not configured and CG-RT is configured

In RAN2#113-e meeting, RAN2 made the following agreement:
2. Option 1: 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.

According to the current specifications, if the configuredGrantTimer is running while the cg-RetransmissionTimer is not running, the UE will trigger autonomous retransmission. In other words, if we make no spec change for a deprioritized UL grant when AutoTx is not configured while CG-RT is configured, a deprioritized MAC PDU may be retransmitted on a subsequent CG occasion when cg-RetransmissionTimer is not running. This will contradict with the above agreement. But if we try to strictly follow the above agreement, some specification changes shall be incurred.
In RAN2#114-e, several options have been proposed for spec change, in order to implement the previous agreement [3]. Meanwhile some companies propose to refine the previous agreement to allow a deprioritized MAC PDU to be retransmitted via NR-U approach even if AutoTx is not configured. Furthermore, during the email discussion [Post114-e][510][URLLC/IIoT] Open issues for UCE (Mediatek) [4], the majorities prefer to modify the earlier agreement to allow autonomous retransmission of a deprioritised MAC PDU. The following agreement was made in the email discussion:
	Proposal 6 (16/21): 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.


From our perspective, we think when we make the previous agreement in RAN2#113-e, we did not analyse case by case thoroughly. We don't see any critical issues to allow that a deprioritized MAC PDU is retransmitted on a subsequent CG occasion when cg-RetransmissionTimer is not running, when AutoTx is not configured and is cg-RetransmissionTimer configured. It is preferred to refine the previous agreement with no spec impact.
Proposal 2: RAN2 to confirm that 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.
Issue 3: configuredGrantTimer handling when a CG for retransmission is deprioritized
In the current MAC spec, if a CG is deprioritized, the associated configuredGrantTimer shall be stopped when AutonomousTx is configured for the CG configuration. The spec text is excerpted as follows [2]:

	For the MAC entity configured with lch-basedPrioritization, 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.


But if the deprioritized uplink grant is a CG occasion for retransmission and if its associated configuredGrantTimer is running, it may cause unnecessary packet loss if we arbitrarily stop the configuredGrantTimer. 
Take the following Fig.1 as an example. 
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Fig.1 Illustration of packet loss according to the current MAC spec text
The CG occasion 1, CG occasion 2, and CG occasion 3 are associated with the same HARQ process. MAC PDU 1 is completely transmitted on CG occasion 1, and cg-RetransmissionTimer as well as configuredGrantTimer are started. For CG occasion 2, it is intended to retransmit MAC PDU 1 according to autonomous retransmission, but it is deprioritized due to overlapping with another prioritized uplink grant. Then the configuredGrantTimer shall be stopped according to the above MAC spec text. For the subsequent CG occasion 3 associated with the same HARQ process, it will be viewed as a new transmission grant, but autonomous transmission cannot be triggered for MAC PDU 1 anymore, because the following highlighted condition is not satisfied. In such case, a new MAC PDU will be generated for CG occasion 3, and it will flush the original MAC PDU 1 stored in the HARQ process.
	3>
else if this uplink grant is a configured grant configured with autonomousTx; and
3>
if the previous configured uplink grant, in the BWP, for this HARQ process was not prioritized; and

3>
if a MAC PDU had already been obtained for this HARQ process; and

3>
if the uplink grant size matches with size of the obtained MAC PDU; and

3>
if none of PUSCH transmission(s) of the obtained MAC PDU has been completely performed:

4>
consider the MAC PDU has been obtained.


For Rel-16 IIoT, a CG occasion can only be used for new transmission. It is fine to stop configuredGrantTimer if a CG is deprioritized. But when it comes to Rel-17 URLLC in UCE, CG occasions can also be used for retransmission. Then configuredGrantTimer handling for a deprioritized uplink grant shall be further investigated. In order to avoid packet loss explained above, we suggest if the configuredGrantTimer is running when a CG for retransmission is deprioritized, the associated configuredGrantTimer shall not be stopped. 

Proposal 3: If AutonomousTx is configured and when a CG for retransmission is deprioritized, the associated configuredGrantTimer for the corresponding HARQ process shall not be stopped if it is running.
3. Conclusion

In this contribution, we have made further analysis for some remaining issues about configured grant for URLLC in UCE. In conclusion, we made the following proposals:
Proposal 1: For HPID selection among initial transmission and retransmission with equal and highest priority, the UE prioritizes a HARQ process for retransmission.
Proposal 2: RAN2 to confirm that 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.

Proposal 3: If AutonomousTx is configured and when a CG for retransmission is deprioritized, the associated configuredGrantTimer for the corresponding HARQ process shall not be stopped if it is running.
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