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1 Introduction
One of the objectives for the work item Enhanced IIoT and URLLC support for NR is [1]:
	Harmonizing UL configured-grant enhancements in NR-U and URLLC introduced in Rel-16 to be applicable for unlicensed spectrum



In this contribution, we present our views on how to achieve this objective.
2 Discussion
We discuss the updates for configured grants that were introduced as part of the Rel-16 NR-U and IIoT work items and their applicability to Rel-17 IIoT URLLC below:
2.1 Applicability of Rel-16 NR-U autonomous retransmission mechanism
2.1.1 Retransmissions on configured grants, cg-RetransmissionTimer
In NR-U, if the UE performs an UL transmission on a CG and does not receive a response from the network, it may not know whether the network did not detect the transmission (due to a collision with another device’s transmission) or if LBT failed on the network end. Therefore, a new cg-RetransmissionTimer was introduced per HARQ process. The timer period provides the network with a few opportunities for LBT to succeed for the response to the UE. The timer is started after a transmission is performed on a configured grant. On timer expiry, the UE retransmits the MAC PDU on the next configured grant occasion [2]. 
Autonomous retransmissions with the cg-RetransmissionTimer improves the chances that the network will receive the transmitted data. Additionally, a DL feedback mechanism with DFI (downlink feedback indicator) was introduced, which enables the network to send a positive acknowledgement as a response to the UE’s transmission. If DFI with ACK is received, the UE stops autonomous retransmissions.   As the issue of transmission collision from multiple devices also exist due to aperiodic data arrival in URLLC, we consider the autonomous retransmission mechanism for NR-U as applicable to URLLC operation, and we propose:
Proposal 1: Retransmissions on configured grants using cg-RetransmissionTimer are supported in IIoT URLLC, as in NR-U.

2.1.2 Selection of HARQ process ID by the UE
[bookmark: _Hlk23499210]For configured uplink grants configured with cg-RetransmissionTimer, the UE implementation selects a HARQ Process ID among the HARQ process IDs available for the configured grant configuration [2]. The HARQ process ID is indicated to the network in CG-UCI. This enables the UE to perform pending retransmissions more quickly, as it does not have to wait for the next CG occasion associated with a specific HARQ process ID. Avoiding retransmission delays is important for time-sensitive URLLC transmissions and therefore, we propose:
Proposal 2: HARQ process ID for a configured grant transmission is selected by the UE in IIoT URLLC, as in Rel-16 NR-U.

2.1.3 Sharing HARQ process IDs between configured grant configurations
As concluded in Rel-15, the configured grant mechanism is beneficial for URLLC due to reduced scheduling delays and is expected to be used extensively in IIoT systems. Furthermore in unlicensed spectrum, configured grants do not require an UL grant to be transmitted by the network, requiring fewer channel access attempts and resulting in a system that is more resilient to LBT failures. Therefore, we see configured grants as an important tool for IIoT operation in unlicensed spectrum.
In Rel-16 IIoT, HARQ processes are not intended to be shared between different configured grant configurations in contrast to Rel-16 NR-U where HARQ process IDs can be shared across configured grant configurations. If HARQ processes are not shared, the number of HARQ processes for each configured grant configuration gets quite small as the number of CG configurations increases. On average, only 4 HARQ processes can be supported for 4 CG configurations, only 2 HARQ processes supported for 8 CG configurations, and so on. We therefore think that HARQ processes should be shared between different CG configurations in IIoT URLLC.
Proposal 3: HARQ processes can be shared between different configured grant configurations in IIoT URLLC, as in Rel-16 NR-U.

2.2 Applicability of Rel-16 IIoT configured grant operation
2.2.1 LCH restrictions for CGs, allowedCG-List
In IIoT WI, a new LCP restriction based on logical channel identity and configured grant was introduced. A LCH can only transmit using a CG configuration if the CG index of the CG configuration is in the allowedCG-List for the logical channel [2][3]. This allows traffic with different QoS requirements and periodicities such as TSN flows to be transmitted using specific configured grant configurations. We see this restriction as relevant to IIoT operation over unlicensed spectrum as well.
Observation 1: LCH restrictions for configured grants using allowedCG-List are supported in IIoT URLLC, as in Rel-16 IIoT.

2.2.2 Prioritization between overlapping grants and/or SR, lch-basedPrioritization
If the transmission with an UL grant (dynamic or configured) overlaps with another UL transmission or an SR transmission, and if lch-basedPrioritization is configured for the MAC entity, the relative priorities of the transmissions are considered. The transmission associated with LCHs that have lower priority is de-prioritized [2]. This allows critical data to be prioritized over low priority data when the UL transmissions overlap.
Observation 2: Prioritization between overlapping grants and/or SR based on LCH priority, configured with lch-basedPrioritization, is supported in IIoT URLLC, as in Rel-16 IIoT.

2.2.3 Retransmission of de-prioritized CG transmission, autonomousTx
If the MAC entity is configured with lch-basedPrioritization, and if the transmission on a CG is de-prioritized, it can be retransmitted on the next CG occasion, if autonomousTx is configured for the configured grant configuration [2]. In IIoT, the HARQ process IDs that are available for a configured grant configuration are assigned to the configured grant occasions sequentially, i.e. 0, 1, 2, 3, 0, 1, 2, 3… Therefore, when a transmission on a CG is de-prioritized, it can only be retransmitted on the next CG occasion with the same HARQ process ID. 
If the HARQ process ID for a CG transmission can be selected by the UE as in NR-U, equivalent behaviour can be achieved by configuring the cg-RetransmissionTimer to be equal to nrofHARQ-Processes. Therefore using autonomousTx for the same functionality seems redundant. It is possible to disable autonomous retransmission by not configuring autonomousTx, as autonomousTx is optional. But in Rel-16, cg-RetransmissionTimer is always configured for operation with shared spectrum channel access [3]. If autonomousTx is not supported in IIoT URLLC and cg-RetransmissionTimer is used instead, it will be necessary to make cg-RetransmissionTimer optional for IIoT URLLC as well.
Proposal 4: autonomousTx is not supported for IIoT URLLC and cg-RetransmissionTimer is made optional for the unlicensed spectrum.

3 Conclusion
In this contribution, we present our views on how to achieve harmonization of UL configured-grant enhancements in NR-U and URLLC introduced in Rel-16 and have the following observations and proposals:
Observation 1: LCH restrictions for configured grants using allowedCG-List are supported in IIoT URLLC, as in Rel-16 IIoT.
Observation 2: Prioritization between overlapping grants and/or SR based on LCH priority, configured with lch-basedPrioritization, is supported in IIoT URLLC, as in Rel-16 IIoT.
Proposal 1: Retransmissions on configured grants using cg-RetransmissionTimer are supported in IIoT URLLC, as in NR-U.
Proposal 2: HARQ process ID for a configured grant transmission is selected by the UE in IIoT URLLC, as in Rel-16 NR-U.
Proposal 3: HARQ processes can be shared between different configured grant configurations in IIoT URLLC, as in Rel-16 NR-U.
Proposal 4: autonomousTx is not supported for IIoT URLLC and cg-RetransmissionTimer is made optional for the unlicensed spectrum.

4 References
[1]. [bookmark: _Ref54172945]RP-201310 Enhanced Industrial Internet of Things (IoT) and ultra-reliable and low latency communication (URLLC) support for NR
[2]. [bookmark: _Ref54173082]TS 38.321 Medium Access Control (MAC) protocol specification
[3]. [bookmark: _Ref54173146]TS 38.331 Radio Resource Control (RRC) protocol specification



