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1 Introduction

This contribution would like to discuss how to support IIOT features in unlicensed controlled environments, including CG harmonization issue in IIOT WID:
	 2. Uplink enhancements for URLLC in unlicensed controlled environments [RAN1, RAN2]:
a. Specify support for UE-initiated COT for FBE with minimum specification effort

b. Harmonizing UL configured-grant enhancements in NR-U and URLLC introduced in Rel-16 to be applicable for unlicensed spectrum


2 Discussion
In Rel-16, both NR-U and IIOT WIs developed different solutions for multiple configured grants. But they were almost independently defined. Rel-17 IIOT aims to harmonize them for IIOT applications in unlicensed spectrum. The first question would be which enhancement can be a baseline of Rel-17. Table 1 summarizes difference between two them.

	IIOT CG
	NR-U CG

	Enhancement for multiple resource overlapping with other resources (e.g. SR, UL grant)
	Enhancement for LBT failure handling

	It may be de-prioritized due to other overlapping grant(s)
	Transmission may be cancelled due to LBT failure.

	HARQ process cannot be shared between CGs
	HARQ process can be shared between CG

	Configuration by lch-basedPrioritization and autonomousTx
	Configuration by cg-RetransmissionTimer

	HARQ process ID is determined by CG occasion
	UE chooses HARQ process ID (HPI is multiplexed)

	Autonomous Tx: Once a CG is de-prioritized and the MAC PDU has been already generated, it can be transmitted in the subsequent CG for the same HPI and same configuration.
	Autonomous ReTx: Once CG is not used due to LBT failure, the stored MAC PDU can be transmitted on the next CG occasion.


Table 1. CG enhancements in Rel-16
We have two approaches:

Approach 1: IIOT CG enhancement is a baseline

· Deterministic HPI and CG + LBT impact should be considered.
· cg-retransmissionTimer may or may not be needed.
· Autonomous Tx is supported whereas Autonomous retransmission is not supported
· A prioritized uplink grant may be cancelled/not transmitted due to LBT failure.
Approach 2: NR-U CG enhancement is a baseline

· cg-retransmissionTimer is configured.

· Autonomous ReTx is supported whereas AutonomousTx is not supported

· HARQ process ID is chosen by UE.

· LCH based prioritization for overlapped resources should be supported in unlicensed spectrum.

NR-U solution has been optimally designed for unlicensed band and UE should perform LBT even for the IIOT anyway. Also, AutonomousTx seems less useful that there is no guarantee we can transmit again within the required time in NR-U. Since autonomous retransmission would support the similar UE-autonomous behavior for not transmitted data, reusing autonomous retransmission looks simpler.

Proposal 1. NR-U CG is a baseline for R17 CG harmonization.
Proposal 2. AutonomousTx is not supported in unlicensed band.

In NR-U, autonomous retransmission based on cg-RetransmissionTimer is a mandatory feature in unlicensed spectrum. Under the controlled environments, LBT failure and hidden node interference could be limited. Even if LBT happens, the autonomous retransmission may not be too late to meet the stringent delay requirement of URLLC/IIOT. In this case, autonomous retransmission may not be necessary for some scenario. Thus, RAN2 should need to review this feature can be configurable.

Proposal 3. cg-RetransmissionTimer can be configurable in unlicensed band. 
Proposal 4. HPI selection follows NR-U rule.
A major enhancement of Rel-16 IIOT is intra-UE prioritization rule for overlapping uplink grants, called LCH-based prioritization. The target of this prioritization rule is that a UE in a TSN network acts as a TSN edge point where multiple URLLC data flows are served. This scenario is a typical URLLC use case, a.k.a. factory automation. In our view, Rel-17 extension to unlicensed spectrum should support this scenario and LCH-based prioritization.
Proposal 5. lch-based Prioritization can be configured in unlicensed band.
3 Conclusion

Based on the above, RAN2 is requested to discuss and capture the following proposals:
Proposal 1. NR-U CG is a baseline for R17 CG harmonization.
Proposal 2. AutonomousTx is not supported in unlicensed band.

Proposal 3. cg-RetransmissionTimer can be configurable in unlicensed band.
Proposal 4. HPI selection follows NR-U rule.

Proposal 5. lch-based Prioritization can be configured in unlicensed band.
