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1. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Introduction 
In the last meeting, the following agreements were reached from RAN2 perspective for unlicensed URLLC/IIoT in Rel-17:

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
[bookmark: _Hlk60837343]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 this contribution, we discuss some aspects of unlicensed URLLC/IIoT for Rel-17, more specificaly the above open points highlighted on yellow colour in order to progress and reach further agreements.
2. LCH-based prioritisation for unlicensed IIoT/URLLC
In Rel-16 URLLC/IIoT, when the resources of uplink grants (i.e. DG vs CG or CG vs CG) overlap in time (i.e. a slot), the MAC layer compares among priorities of the logical channels that are multiplexed or have data available that can be multiplexed in the MAC PDU, and the PDU (i.e. TB) of the grant with higher priority is generated and delivered to the physical layer (PHY). Similar way is applied for determining the priorities when there is a collision between an uplink grant and scheduling request (i.e. SR vs DG or SR vs CG).
For NR-U in Rel-16, whenever an LBT succeeds, a UE transmits a TB on a CG resource and starts cg-RetransmissionTimer per HARQ process. If UE receives DFI ACK while timer is running for the same HARQ process, the transmission is considered successful. If UE does not receive DFI ACK and timer expires for the same HARQ process, a UE can make an autonomous retransmission.
However, if a UE does not transmit a TB due to LBT failure, the cg-RetransmissionTimer is not started, and HARQ process is considered pending. Hence, a UE can retransmit the TB immediately at the next CG occasion.
[bookmark: _Hlk23499210][bookmark: _Hlk23787129]For NR-U in Rel-16, the retransmission is always prioritised over a new initial transmission in unlicensed spectrum (see TS 38.321, section 5.4.1 where it says “For configured uplink grants configured with cg-RetransmissionTimer, the UE implementation select an HARQ Process ID among the HARQ process IDs available for the configured grant configuration. The UE shall prioritize retransmissions before initial transmissions. The UE shall toggle the NDI in the CG-UCI for new transmissions and not toggle the NDI in the CG-UCI in retransmissions”). This legacy prioritisation may be as a result of colliding DG and CG or CG and CG resources.
For unlicensed URLLC/IIoT in Rel-17, when cg-RetransmissionTimer is configured, NR-U procedures are followed as agreed by RAN2 in the last meeting. Therefore, for the case of a retransmission and a new transmission as well as other well-known cases of overlapping grants in time (DG vs CG resources or CG vs CG resources or SR vs DG/CG resources), it is necessary to prioritise and transmit data with low latency (e.g. URLLC) as early as possible in order to meet the latency requirement. In other words, a low priority (re-)transmission should not prevent another transmission with high priority. Hence, when cg-RetransmissionTimer is configured, LCH-based prioritisation from Rel-16 URLLC should be supported for unlicensed URLLC in Rel-17.
Proposal 1: When cg-RetransmissionTimer is configured, LCH-based prioritisation should be supported for unlicensed URLLC/IIoT in Rel-17.

Furthermore, in Rel-16 URLLC/IIoT, it was specified an LCP mapping restriction scheme where a logical channel can only be mapped and transmitted on a specific CG index (one or more CG indices), as employed by the configurable parameter of allowedCG-List. We think this is also beneficial for unlicensed URLLC/IIoT as there will be different services with different periodicities and reliabilities.
[bookmark: _GoBack]Proposal 2: LCP mapping restriction for the configured grants employing allowedCG-List should be supported for unlicensed URLLC/IIoT in Rel-17.

Another issue that has been noted as an FFS in the last meeting is that if a CG is deprioritised and or gNB did not receive it due to LBT failure or channel condition, then the TB of the CG must be retransmitted autonomously in the subsequent resources. There are two cases as discussed below.
cg-RetransmissionTimer is configured:
If the failure is due to LBT failure, then cg-RetransmissionTimer is not started, and the HARQ process is considered pending and a UE must be able to retransmit the TB immediately at the next available CG occasion based Rel-16 NR-U procedure. This behaviour is already supported and there is nothing that needs to be considered further.
If the failure is due to deprioritised grant (after LCH-based prioritisation), then cg-RetransmissionTimer is not started, the HARQ process can be considered pending, and a UE must be able to retransmit the TB immediately at the next available CG occasion. This behaviour can be treated similar to LBT failure as the transmission can be done as quickly as possible. However, some specification change may be needed. 
If the failure is due to other reasons (e.g. channel condition, tx failure), then cg-RetransmissionTimer is started due to LBT success, and if UE did not receive DFI ACK before timer expires, a UE can make an autonomous retransmission based Rel-16 NR-U procedure. This behaviour is already supported and there is nothing that needs to be considered further.


cg-RetransmissionTimer is not configured (i.e. Rel-16 IIoT is used):
If the failure is due to LBT failure, then the TB of the CG could be considered as a de-prioritised grant, and a UE must be able to retransmit the TB autonomously in the subsequent resources with the same HARQ process based on Rel-16 IIoT procedure. However, some specification change may be needed. 
If the failure is due to other reasons (e.g. channel condition, tx failure), then a UE must be able to retransmit the TB autonomously in the subsequent resources with the same HARQ process if the configuredGrantTimer expires based on Rel-16 IIoT procedure. This behaviour is already supported and there is nothing that needs to be considered further.

Proposal 3: When cg-RetransmissionTimer is configured, a deprioritised grant due to LCH-based prioritisation, a UE must be able to retransmit the TB immediately at the next available CG occasion by the same way as LBT failure.
Proposal 4: When cg-RetransmissionTimer is not configured (i.e. Rel-16 IIoT is used), if there is an LBT failure, then a CG should be considered as a de-prioritised grant and a UE must be able to retransmit the TB autonomously in the subsequent resources with the same HARQ process based on Rel-16 IIoT procedure. 

3. Conclusion
In this contribution, we have discussed some aspects of unlicensed URLLC, and we have the following proposals.
Proposal 1: When cg-RetransmissionTimer is configured, LCH-based prioritisation should be supported for unlicensed URLLC/IIoT in Rel-17.
Proposal 2: LCP mapping restriction for the configured grants employing allowedCG-List should be supported for unlicensed URLLC/IIoT in Rel-17.
Proposal 3: When cg-RetransmissionTimer is configured, a deprioritised grant due to LCH-based prioritisation, a UE must be able to retransmit the TB immediately at the next available CG occasion by the same way as LBT failure.
Proposal 4: When cg-RetransmissionTimer is not configured (i.e. Rel-16 IIoT is used), if there is an LBT failure, then a CG should be considered as a de-prioritised grant and a UE must be able to retransmit the TB autonomously in the subsequent resources with the same HARQ process based on Rel-16 IIoT procedure. 
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