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1. Introduction

In RAN2#113-e meeting, a group of agreements have been achieved for uplink enhancements for URLLC in UCE, which are excerpted as follows [1]:
Agreements:

1. LCH based prioritization and cg-RetransmissionTimer can be configured together in Rel-17 (consensus)

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.

3. the MAC entity stops cg-RetransmissionTimer when the CG resource associated with the timer is deprioritized due to LCH-based prioritization.

4. FFS With cg-RetransmissionTimer and LCH-based prioritization configured, the MAC entity can prioritize between initial transmissions and retransmissions on a CG based on priority of multiplexed LCH(s) -or to be multiplexed

5. LBT failure is not considered when determining a grant priority for intra-UE prioritization (17/22)

6. Configuring a subset of HARQ processes as “restricted processes” for transmission of data from higher priority LCHs is not supported (18/22)

7. Enhancements for handling conflicting DG-CG transmissions of the same HARQ process are not supported (18/22)

In this paper, we will focus on some unclear points, even during the post meeting email discussion, and make further analysis.
2. Discussion
In the last RAN2 meeting, it was agreed that AutoTx is responsible for deprioritized MAC PDU, and CGRT is responsible for LBT-failed MAC PDU, respectively. However if implemented with such principle when both AutoTx and CGRT are configured, some complexity would be foreseen. 
In Rel-16 IIoT, CG can only be used for initial transmission. Due to uplink skipping for CG, if no MAC PDU is received on a CG occasion overlapped with other grants/UCI(s), the network cannot distinguish whether the CG is skipped because of no available data or the CG is deprioritized with a generated MAC PDU. If a retransmission grant is always scheduled for such case, there may be resource waste when there is actual no data for transmission. On the other hand, packet may be lost if no retransmission grant is scheduled in the case where the CG is deprioritized but a MAC PDU has already been generated. If a MAC PDU is generated for a CG but the CG is finally deprioritized, AutoTx has been designed to handle such case in Rel-16 IIoT, which can be used to avoid packet loss and resource waste. In other words, in Rel-16 IIoT, AutoTx is responsible for a deprioritized MAC PDU which is intended to be “initially transmitted” on a CG. The next CG associated with the same HARQ process is used to perform the initial transmission for the deprioritized MAC PDU.
In Rel-16 NR-U, CG can though be used for retransmission. The Agreement 2 above seems not clear on whether AutoTx shall also be responsible for a deprioritized MAC PDU which is retransmitted on a CG, if both AutoTx and CGRT are configured for a CG configuration.
If a CG has already been viewed as to perform retransmission for a MAC PDU, it is tricky to treat a later CG as an initial transmission grant for the same MAC PDU, no matter the previous CG is deprioritized or not. In the current MAC spec, if a CG is deprioritized, the associated configuredGrantTimer shall be stopped when autoTx is configured. But if a CG is for retransmission of a MAC PDU and if the configuredGrantTimer is running, it is not allowed to stop the configuredGrantTimer. Considering a case where the MAC PDU has been completely transmitted on a previous CG, autonomous transmission cannot be triggered even though the configuredGrantTimer is stopped, because the following highlighted condition is not satisfied [2]. A new MAC PDU will be generated for the same HARQ process and flush the deprioritized MAC PDU.
	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.


Besides, in some cases, there may be performance degradation if we view a later CG as an initial transmission for a MAC PDU if the MAC PDU has already been viewed as a retransmission on a pervious CG. For example, if a MAC PDU is retransmitted on a CG occasion and is deprioritized during transmission, the network may have received part of the MAC PDU. If the MAC PDU is viewed as retransmission on the next available CG occasion, the network has some possibility to perform soft combining to obtain the combining gain. Otherwise, if the MAC PDU is always viewed as new transmission on the following CG, the network has to discard the already received soft bits and decode the MAC PDU as a new transmission.

We think R16 principles shall be followed as much as possible in this scenario, i.e. AutoTx is only responsible for deprioritized MAC PDU which is intended to be transmitted on a CG as an initial transmission. If a CG is used for retransmission of a MAC PDU and is de-prioritized, AutoRetx shall be responsible for the retransmission of the deprioritized MAC PDU even though there is no LBT failure. Besides, if the configuredGrantTimer is running when the CG for retransmission is deprioritized, the configuredGrantTimer shall not be stopped. 
Proposal 1: If a CG is used for initial transmission and is de-prioritized, AutoTx will be triggered for the next CG associated with the same HARQ process. The configuredGrantTimer associated with the same HARQ process shall be stopped if it is running as legacy.
Proposal 2: If a CG is used for retransmission and is de-prioritized, AutoRetx shall be triggered for the next CG associated with the same HARQ process. If the configuredGrantTimer is running when the CG for retransmission is deprioritized, the configuredGrantTimer shall not be stopped.
2 Conclusion

In this contribution, we have discussed some remaining issues about configured grant for URLLC in UCE. In conclusion, we made the following proposals:
Proposal 1: If a CG is used for initial transmission and is de-prioritized, AutoTx will be triggered for the next CG associated with the same HARQ process. The configuredGrantTimer associated with the same HARQ process shall be stopped if it is running as legacy.

Proposal 2: If a CG is used for retransmission and is de-prioritized, AutoRetx shall be triggered for the next CG associated with the same HARQ process. If the configuredGrantTimer is running when the CG for retransmission is deprioritized, the configuredGrantTimer shall not be stopped.
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