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Introduction
According to Rel-17 NR IIoT WID RP-201310 [1], RAN2 will harmonize “UL configured-grant enhancements in NR-U and URLLC introduced in Rel-16” for “URLLC in unlicensed controlled environments”.
In RAN2#112e meeting, following was agreed:
Agreements:
From RAN2 perspective
1 	It is assumed that LBT failures only happen infrequently in UCE (unlicensed controlled environment).  A formal definition of UCE and its relationship to semi-static or dynamic access mode is not necessary in RAN2 specifications.
2	cg-RetransmissionTimer can be configured optionally for shared spectrum
3	When cg-RetransmissionTimer is configured, Rel-16 NR-U mechanism is used for HARQ process ID and RV selection.
4	When cg-RetransmissionTimer is not configured, Rel-16 URLLC mechanism may be used for HARQ process ID and RV selection.
5	As a baseline, HARQ processes sharing between multiple CGs are allowed when cg-RetransmissionTimer is configured as in Rel-16 NR-U.
6	HARQ processes sharing between multiple CGs are not allowed when cg-RetransmissionTimer is not configured.
7	FFS if LCH based prioritization can be configured with cg-RetransmissionTimer
8	The assumption for Rel-16 is that the network will not configure autonomousTx and cg-RetransmissionTimer simultaneously per cell.  No optimizations will be pursued to allow the two features be configured together in Rel-16.  No CR is needed for this for now.
9	If a configured grant is deprioritized and/or gNB didn’t get it (e.g. LBT failure and/or tx failure) then we should be able to autonomously re-transmit it.  FFS how to achieve it (using existing mechanisms should be considered as baseline)

In RAN1#103e meeting, following was agreed: 
	Agreements:
Down-select one of the following options (target RAN1#104-e):
· Option 1: Both “CG-UCI based procedures” and “CG-DFI based procedures” are enabled or disabled for unlicensed using one RRC parameter i.e. cg-RetransmissionTimer-r16.
· Option 2-a: “CG-UCI based procedures” and “CG-DFI based procedures” are independently enabled or disabled for unlicensed using respective RRC parameter, i.e. new parameter X and cg-RetransmissionTimer-r16, respectively.
· Option 2-b: “CG-UCI based procedures” and “CG-DFI based procedures” are independently enabled or disabled for unlicensed using respective RRC parameter, i.e. new parameter X and new parameter Y, respectively, where X and Y are different from cg-RetransmissionTimer-r16.
· Option 3: CG-UCI based procedures are supported for unlicensed. CG-DFI based procedures are enabled or disabled for unlicensed using one RRC parameter i.e. cg-RetransmissionTimer-r16
· Note: Procedures based on CG-UCI rely on UE including CG-UCI in CG PUSCH at least as in Rel-16 where the values of the respective fields of CG-UCI are decided by UE.
· Note: Procedures based on CG-DFI rely on automatic re-transmission on CG configuration and reception of CG downlink feedback information (DFI) in DCI for re-transmissions.



In this contribution, we discuss how to handle the overlapping features for configured grant defined in Rel-16 IIoT and NR-U.
Discussion
Autonomous (re)transmission for configured grant
In Rel-16, autonomous retransmission for CG was introduced in NR-U due to LBT, and is always enabled. Autonomous transmission for CG was also introduced in IIoT for deprioritized CG whose MAC PDU has already been obtained, and is configured by RRC parameter autonomousTx. The question for Rel-17 URLLC in shared spectrum is whether autonomousTx parameter should be configured, i.e. whether autonomous (re)transmission for deprioritized CG can be handled by NR-U mechanism without explicit RRC configuration.
In Rel-16 NR-u, autonomous retransmission can be performed upon expiry of cg-RetransmissionTimer, as in the highlighted text below captured from TS 38.321 clause 5.4.1.

	2>	else if the cg-RetransmissionTimer for the corresponding HARQ process is configured and not running, then for the corresponding HARQ process:
[bookmark: _Hlk23460335]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.
3>	else if the previous uplink grant delivered to the HARQ entity for the same HARQ process was a configured uplink grant (i.e. retransmission on configured grant):
[bookmark: _Hlk23460367]4>	deliver the configured uplink grant and the associated HARQ information to the HARQ entity.



In Rel-16 IIoT, autonomous transmission (if configured with autonomousTx) is performed for deprioritized CG whose MAC PDU has already been obtained, as in TS 38.321 clause 5.4.2.1 below:


	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 de-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 a transmission of the obtained MAC PDU has not been performed:
4>	consider the MAC PDU has been obtained.



Autonomous transmission in IIoT is due to intra-UE prioritization. For Rel-17 URLLC in shared spectrum, a deprioritized MAC PDU can be eventually transmitted by NR-U autonomous retransmission scheme. Therefore, autonomous transmission in IIoT is a subset of autonomous retransmission in NR-U. 

[bookmark: Obs_NR_u]Observation 1: Autonomous retransmission of CG in Rel-16 NR-U is supported and enabled upon the condition of cg-RetransmissionTimer which is configured for shared spectrum only. 
[bookmark: Obs_AutonomousRetx]Observation 2: Autonomous transmission of CG in Rel-16 IIoT is supported for deprioritized CG when autonomousTx is configured. 
For Rel-17 URLLC in shared spectrum, configuration of cg-RetransmissionTimer is optional. When cg-RetransmissionTimer is configured, to avoid potential confusion in configuration, it is proposed to only use the autonomous retransmission defined in NR-U, i.e. autonomousTx should not be configured when cg-RetransmissionTimer is configured. This can be implemented by adding a restriction to the field description of autonomousTx, e.g. as below:

	autonomousTx
If this field is present, the Configured Grant configuration is configured with autonomous transmission, see TS 38.321 [3]. This field is not configured when cg-RetransmissionTimer is configured.



If cg-RetransmissionTimer is not configured, autonomous transmission (autonomousTx) can be optionally configured, as in Rel-16 IIoT. There is no additional specification impact.
[bookmark: Proposal_autonomousTx]Proposal 1: For Rel-17 URLLC in shared spectrum, if cg-RetransmissionTimer is configured, autonomous retransmission follows what is defined for Rel-16 NR-U operation, and autonomousTx field defined for Rel-16 IIoT WI shall not be configured. If cg-RetransmissionTimer is not configured, autonomous transmission (autonomousTx) can be optionally configured, as in Rel-16 IIoT.
HARQ process ID deriviation
In RAN2#112-e meeting, following was agreed regarding HARQ process ID derivation:
3	When cg-RetransmissionTimer is configured, Rel-16 NR-U mechanism is used for HARQ process ID and RV selection.
4	When cg-RetransmissionTimer is not configured, Rel-16 URLLC mechanism may be used for HARQ process ID and RV selection.

RAN2 agreement assumes that HARQ process ID derivation is based on whether cg-RetransmissionTimer is configured or not. However, this issue was not concluded in RAN1 yet. RAN1 will decide whether “CG-UCI based procedures” are enabled/disabled based on cg-RetransmissionTimer or a new RRC parameter in RAN1#104-e meeting. In Rel-16 NR-U, HARQ process ID selection is up to UE implementation based on RRC parameter harq-ProcID-Offset, and the selected HARQ process ID is signaled explicitly in physical layer CG-UCI. Therefore RAN2 needs to wait for RAN1 conclusion on which RRC parameter controls HARQ process ID derivation.

[bookmark: Proposal_HARQ_process][bookmark: _GoBack]Proposal 2: For Rel-17 URLLC in shared spectrum, RAN2 waits for RAN1 conclusion on which RRC parameter controls HARQ process ID derivation.

If CG-UCI is not present, HARQ process ID should be determined based on a formula. In Rel-16 IIoT, the HARQ-ID determination is based under the assumption that a single TB is allowed per period. Rel-16 NR-U supports multi-TB transmission within a CG period to have a better utilization of the maximum channel occupancy time (MCOT), and minimize possible LBT overhead. An example of multi-TB transmission is shown in Figure 1 below, with maximum of two TBs transmitted in CG period. It is expected that multi-TB transmission is also supported in Rel-17 URLLC in shared spectrum. With Rel-16 IIoT HARQ process ID formula, HARQ process ID can be the same for adjacent TBs in time domain. Therefore some modification to Rel-16 IIoT HARQ process ID formula is needed to accommodate multi-TB transmission case.

[bookmark: Fig_Multi_TB]Figure 1: Illustration of multi-TB transmission per period

[bookmark: Proposal_HARQ_process_2]Proposal 3: For Rel-17 URLLC in shared spectrum, if CG-UCI is not present, HARQ process ID derivation is based on a formula. RAN2 to discuss the modification to HARQ process ID formula to support multi-TB transmission in a CG period.
Conclusion
In this contribution, we discuss how to handle the overlapping features for configured grant defined in Rel-16 IIoT and NR-U. We have the following observations:
Observation 1: Autonomous retransmission of CG in Rel-16 NR-U is supported and enabled upon the condition of cg-RetransmissionTimer which is configured for shared spectrum only.
Observation 2: Autonomous transmission of CG in Rel-16 IIoT is supported for deprioritized CG when autonomousTx is configured.
We propose the following:
Proposal 1: For Rel-17 URLLC in shared spectrum, if cg-RetransmissionTimer is configured, autonomous retransmission follows what is defined for Rel-16 NR-U operation, and autonomousTx field defined for Rel-16 IIoT WI shall not be configured. If cg-RetransmissionTimer is not configured, autonomous transmission (autonomousTx) can be optionally configured, as in Rel-16 IIoT.
Proposal 2: For Rel-17 URLLC in shared spectrum, RAN2 waits for RAN1 conclusion on which RRC parameter controls HARQ process ID derivation.
Proposal 3: For Rel-17 URLLC in shared spectrum, if CG-UCI is not present, HARQ process ID derivation is based on a formula. RAN2 to discuss the modification to HARQ process ID formula to support multi-TB transmission in a CG period.
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