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Introduction
In RAN2 #113e meeting, the issue for CG harmonization was summarised:
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)

Hence, in this contribution, the analysis of above issues and the potential solutions were proposed in the following sections.
Discussion
In Rel-16, NR-U and IIOT discussed the mechanism on UE autonomous transmission or retransmission in R16 separately. In NR-U, the downlink feedback indication (DFI) in DCI indicates whether the transmission of CG grant is correctly received in gNB and cg-RetransmissionTimer is configured per HARQ process for auto-retransmission. If the NACK is received in DFI or the cg-RetransmissionTimer expires, The UE could select one CG occasion from a set of CGs with the same HARQ process ID for UE auto-retransmission. If the LBT (listen before talk) failure is received from lower layer, The UE transmits the pending TB using same HARQ process in a CG resource [1][2]. As a common understanding, the ConfiguredGrantTimer should be set to longer value compared to cg-RetransmissionTimer. In IIOT, only the ConfiguredGrantTimer parameter is used and kept as legacy, which avoids the overwriting of the HARQ buffer by a new dynamic scheduling or another CG. The MAC PDUs could be prioritised under the condition of lch-BasedPrioritization to satisfy the stringent requirement of service.

In the last meeting, one remaining issue left as below for further discussion:
1. 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


In the RAN2 #112e meeting, it is decided that when cg-RetransmissionTimer is configured, UE selects the HARQ process ID within a HARQ ID pool and HARQ processes sharing between multiple CGs are allowed as NRU Rel-16. The retransmission always prioritized the new transmission in NRU Rel-16 with cg-RetransmissionTimer configured. However in the UCE, the initial data transmission for URLLC service needs to be handled for priority compared to the retransmission of non-delay-sensitive services. In this way, when both cg-RetransmissionTimer and LCH-based prioritization configured in Rel-17, the prioritization between the new transmission and retransmission should be considered. Both the initial transmission and retransmission should be prioritized based on the LCH priority mechanism.
If the LBT failure indication is not received from PHY layer, the prioritized MAC PDU selects any CG between multiple CGs and UE select the HARQ process ID. If the transmission of prioritized MAC PDU failure, the same HARQ process ID should be used to retransmission as Rel-16 NR-U mechanism defined. The de-prioritized MAC PDUs for an overlapping grant, no matter the results of LBT, perform the autonomous transmission as NRU defines which means to allow the de-prioritised or LBT failure MAC PDU to be carried on any subsequent CG resources with a same HARQ process ID. 
Proposal 1: Both the initial transmission and retransmission should be prioritized based on the LCH priority mechanism and the same HARQ process ID should be used for retransmission as Rel-16 NR-U mechanism defined if simultaneous configuration of the lch-BasedPrioritization and cg-RetransmissionTimer in UCE.

The support of IIOT in NR-U is under the assumption of controlled environment, where unexpected interference from other systems and/or radio access technology occasionally happens, therefore LBT failure may occur rarely. In this case, the DFI with ACK feedback may occur frequently which may introduce the signalling overhead for the network. Whether the DFI is included in PDCCH DCI could be considered as optimization mechanism in NRU controlled environment.
Observation 1: LBT failure may occur rarely in NRU controlled environment. In this case, the DFI with ACK feedback may occur frequently which may introduce the signaling overhead for the network.

Proposal 2: Whether the DFI is included in PDCCH DCI could be considered as optimization mechanism in NRU controlled environment.
Conclusion
In this contribution, the analysis on the CG harmonization for URLLC in unlicensed controlled environment is discussed.
Proposal 1: Both the initial transmission and retransmission should be prioritized based on the LCH priority mechanism and the same HARQ process ID should be used for retransmission as Rel-16 NR-U mechanism defined if simultaneous configuration of the lch-BasedPrioritization and cg-RetransmissionTimer in UCE.
Observation 1: LBT failure may occur rarely in NRU controlled environment. In this case, the DFI with ACK feedback may occur frequently which may introduce the signaling overhead for the network.

Proposal 2: Whether the DFI is included in PDCCH DCI could be considered as optimization mechanism in NRU controlled environment.
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