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According to the RAN2#113-e meeting discussion [1], RAN2 made the following agreements on the configuration grant harmonization between URLLC and NR-U:
	· LCH based prioritization and cg-RetransmissionTimer can be configured together in Rel-17 (consensus)
· 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.
· The MAC entity stops cg-RetransmissionTimer when the CG resource associated with the timer is deprioritized due to LCH-based prioritization.
· 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
· LBT failure is not considered when determining a grant priority for intra-UE prioritization
· Configuring a subset of HARQ processes as “restricted processes” for transmission of data from higher priority LCHs is not supported
· Enhancements for handling conflicting DG-CG transmissions of the same HARQ process are not supported


In this contribution, we discuss the remaining issues on the CG harmonization of IIOT and NR-U.
Discussion
Deprioritized HARQ new transmission
According to the RAN2 agreement given above, the AutoTx is responsible for the deprioritized MAC PDU. However, according to the Rel-16 AutoTx function, the AutoTx is only used for the deprioritized HARQ new transmission. Then the HARQ RV of the AutoTx follows the HARQ RV of the initial HARQ transmission when the AutoTx is triggered. Thus we think the same AutoTx function as Rel-16 can be used for the transmission of deprioritized initial transmission.
Observation 1: The Rel-16 AutoTx is only responsible for the deprioritized HARQ new transmission.
Deprioritized HARQ retransmission
RAN2 already agreed that LCH based prioritization and cg-RetransmissionTimer can be configured together. If cg-RetransmissionTimer, then the CG can also carry the HARQ retransmission when cg-RetransmissionTimer expires. If both cg-RetransmissionTimer and LCH-based prioritization are configured, it is possible that the MAC PDU of HARQ retransmission could have lower priority than the MAC PDU of HARQ new transmission, due to the lower priority data in the HARQ retransmission. Always prioritizing HARQ retransmission/ new transmission would break the rule of transmitting the URLLC service, as a higher priority data could be included in either initial transmission or retransmission. As such the priority determination of the initial transmission and the retransmission should follow the same rule as Rel-16 IIOT.
Proposal 1: When both cg-RetransmissionTimer and LCH-based prioritization are configured, the initial transmission and retransmission on a CG is prioritized based on the LCH priority.
To transmit the MAC PDU of deprioritized HARQ retransmission, we could have the following two options:
· Option 1 (AutoTx): The UE selects the immediate next CG to retransmit the MAC PDU of deprioritized HARQ retransmission.
· Option 2 (CGRT): The CGRT starts when the MAC PDU of HARQ retransmission is deprioritized. The UE retransmit the MAC PDU of deprioritized HARQ retransmission when the CGRT expires.
· Option 3 (DG): The retransmission of deprioritized HARQ retransmission always relies on the CS-RNTI scheduling retransmission.
For Option 3, as the expiry of CGRT triggers the autonomous HARQ retransmission, the gNB may not know whether there is a MAC PDU in the HARQ buffer due to the potential uplink skipping. Then always relying the DG retransmission for the deprioritized HARQ retransmission seems not reliable. Compared with Option 2, Option 1 provides better retransmission performance, as it allows faster retransmission at the immediate next CG. Furthermore as the deprioritized MAC PDU is not transmitted, there is no need to start a timer (i.e. CGRT) to wait for the feedback from the gNB. Thus the AutoTx should be responsible for deprioritized MAC PDU of HARQ retransmission and new transmission.
Proposal 2: When both cg-RetransmissionTimer and LCH-based prioritization are configured, AutoTx (i.e. the UE selects the next CG to transmit the deprioritized MAC PDU) is responsible for the deprioritized MAC PDU of initial transmission and retransmission.

Selection of retransmission CG
According to the Rel-16 NR-U and the Rel-16 IIOT, the retransmission of the MAC PDU includes the following two ways:
· Option 1 (Rel-16 IIOT): The MAC PDU of deprioritized CG is retransmitted in the CG of the same HARQ process and the same CG configuration.
· Option 2 (Rel-16 NR-U): The MAC PDU of the LBT failure CG is retransmitted in the CG of the same HARQ process and the same TBS across all CG configurations.
From our understanding, if the CGRT is configured, CG HARQ processes which can be shared across multiple CG configurations is selected autonomously by the UE. Then selecting the next available CG of the same HARQ process and the same TBS across all CG configurations would provide faster retransmission of the MAC PDU which is either deprioritized or has LBT failure.
Proposal 3: Once CGRT is configured, the MAC PDU which is either deprioritized or has LBT failure is retransmitted via the CG of the same HARQ process and the same TBS across all CG configurations.
Deprioritized grant after starting CGRT


Figure 1: Cancelled PUSCH in the middle of transmission
	38.321:
2>	if, for the corresponding HARQ process, the configuredGrantTimer is not running and cg-RetransmissionTimer is not configured (i.e. new transmission):
3>	consider the NDI bit for the corresponding HARQ process to have been toggled;
3>	deliver the configured uplink grant and the associated HARQ information to the HARQ entity.
2>	else if the cg-RetransmissionTimer for the corresponding HARQ process is configured and not running, then for the corresponding HARQ process:
3>	if the configuredGrantTimer is not running, and the HARQ process is not pending (i.e. new transmission):
4>	consider the NDI bit to have been toggled;
4>	deliver the configured uplink grant and the associated HARQ information to the HARQ entity.



According to the current MAC specification [2], the UE starts the CGT (i.e. configuredGrantTimer) and CGRT (i.e. cg-RetransmissionTimer) “at the beginning of the first symbol of the PUSCH transmission”. However when the PUSCH is cancelled by a higher priority PUSCH, the UE stops the CGT so as to allow the immediate AutoTx. However as the specification text quoted above, if the cg-RetransmissionTimer is running, the AutoTx still cannot be performed. Thus to allow the AutoTx, the CGRT needs to be stopped when the PUSCH is deprioritized.
Proposal 3: CGRT is stopped when the CG is deprioritized due to LCH-based prioritization.

Conclusions
According to the analysis given above, we have the following observations and proposals:
Observation 1: The Rel-16 AutoTx is only responsible for the deprioritized HARQ new transmission.
Proposal 1: When both cg-RetransmissionTimer and LCH-based prioritization are configured, the initial transmission and retransmission on a CG is prioritized based on the LCH priority.
Proposal 2: When both cg-RetransmissionTimer and LCH-based prioritization are configured, AutoTx (i.e. the UE selects the next CG to transmit the deprioritized MAC PDU) is responsible for the deprioritized MAC PDU of initial transmission and retransmission.
Proposal 3: CGRT is stopped when the CG is deprioritized due to LCH-based prioritization.
Proposal 3: Once CGRT is configured, the MAC PDU which is either deprioritized or has LBT failure is retransmitted via the CG of the same HARQ process and the same TBS across all CG configurations.
[bookmark: _Toc502437832]Reference
[1] RAN2#113-e meeting minutes.
[2] 3GPP TS 38.321, “NR; Medium Access Control (MAC) protocol specification”.
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