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1	Introduction
In RAN2#112-e, the following agreements were made:
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)
This contribution discusses remaining FFS points on LCH based prioritization in unlicensed controlled environment. 
2	Discussion
One uplink enhancement of Rel-16 IIOT was defining intra-UE prioritization rule for overlapping uplink grants, called LCH based prioritization. A main scenario of this prioritization is that a UE in a TSN network acts as a TSN edge point where multiple URLLC data flows are served by multiple exclusive uplink resources. In this case, several uplink resources could overlap with each other in time, and the prioritization rule for those overlapped resources is applied. This scenario is suitable for a typical URLLC use case, a.k.a. factory automation which is also considered as a major scenario of unlicensed controlled spectrum. Therefore, Rel-17 extension to unlicensed controlled environments should support this scenario with LCH based prioritization.
Observation 1. LCH based prioritization is mainly targeted to factory automation with TSN, which is also considered as a major scenario of UCE.
Proposal 1. lch-basedPrioritization can be configured in unlicensed controlled environments.
A short summary of RAN2#112-e meeting’s conclusion on CG harmonization was that configuration of cg-RetransmissionTimer determines which HPI selection rule the MAC entity follows, i.e. Rel-16 IIOT rule or Rel-16 NR-U rule. An open issue is if LCH based prioritization can coexist with cg-RetransmissionTimer.
Rel-16 LCH based prioritization covers the following overlapping scenarios:
· Configured grant (CG) vs  Configured grant
· Configured grant vs Dynamic grant (DG)
· Uplink grant (CG or DG) vs SR
In any overlapping scenarios above, the priority of each resource is determined by logical channel priority and the highest priority resource is prioritized and transmitted. This procedure can be applied in case of configuration of cg-RetransmissionTimer. Thus, there seems no critical problem not to allow it.
Observation 2. Overlapping scenarios and procedure of LCH based prioritization can be applied with cg-RetransmissionTimer.
Proposal 2. lch-basedPrioritization can be configured with cg-RetransmissionTimer.
The last issue is how to autonomously retransmit failed/de-prioritized data in the harmonized enhancements. In case that cg-RetransmissionTimer is configured, LBT failed transmission for a CG can be autonomously retransmitted after the timer is expired. If the lch-basedPrioritization is configured together with cg-RetransmissionTimer, a MAC PDU for the de-prioritized uplink grant may not be generated or the generated MAC PDU cannot be transmitted. If the MAC PDU is not generated, we do not need to define other mechanism. If the MAC PDU is generated and stored, the autonomous retransmission should be performed. In this case we need to consider this as LBT failure.
Observation 3. A stored MAC PDU for a de-prioritized uplink grant should be autonomously transmitted.
Proposal 3. The case that a MAC PDU for the de-prioritized uplink CG is generated is considered as LBT failure.
[bookmark: _GoBack]In case that cg-RetransmissionTimer is not configured, LBT failed transmission with stored MAC PDU needs to be transmitted in the subsequent resource. In this case, autonomousTx can be configured to support the autonomous transmission of the stored MAC PDU. The condition of autonomousTX includes not prioritized uplink grant. Similar with other not transmitted uplink grant, e.g. cancelled uplink grant by CI-RNTI or high-priority PUCCH transmission, considering as de-prioritized uplink grant can enable the autonomous retransmission of the LBT failed transmission.
Observation 4. In Rel-16 IIOT, an uplink grant for cancelled transmission (i.e. not transmitted transmission) is considered as de-prioritized uplink grant. We can apply this for LBT failure.
Proposal 4. An uplink grant not transmitted due to LBT failure is considered as a de-prioritized uplink grant. 
3	Conclusion
Based on the discussion above, RAN2 is requested to discuss and capture the following proposals:
Proposal 1. lch-basedPrioritization can be configured in unlicensed controlled environments.
Proposal 2. lch-basedPrioritization can be configured with cg-RetransmissionTimer.
Proposal 3. The case that a MAC PDU for the de-prioritized uplink CG is generated is considered as LBT failure.
Proposal 4. An uplink grant not transmitted due to LBT failure is considered as a de-prioritized uplink grant. 
