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Introduction
During RAN#88-e plenary [1], it was agreed to specify the required UL enhancements for URLLC to operate in unlicensed controlled environment. Specifying support for UE-initiated COT for FBE and harmonizing UL configured-grant enhancements in NR-U and URLLC were particularly emphasized.
COT Initiator Determination
Configured UL transmission
In RAN1#104e [4], the following agreement has been reached to determine the COT initiator for an UL configured transmission. 
Agreement:
In semi-static channel access mode when a UE can operate as UE-initiated COT,
· Select one of the following alternatives to determine whether a configured UL transmission that is aligned with a UE FFP boundary and ends before the idle period of that UE FFP, is based on UE-initiated COT or sharing a gNB-initiated COT:
· Alt-a: If the transmission is confined within a gNB FFP before the idle period of that gNB FFP, and the UE has already determined that gNB is initiated that gNB FFP, UE assumes that the configured UL transmission corresponds to gNB-initiated COT. Otherwise, UE assumes that the configured UL transmission corresponds to UE-initiated COT
· Alt-b: The UE assumes that the configured UL transmission corresponds to UE-initiated COT.

The agreement is about the case where the configured UL transmission is aligned with the UE FFP boundary and ending before the idle period of the UE FFP. Two alternatives have been shortlisted in the agreement above. 
The two alternatives have been listed depending if an ongoing gNB COT should be taken into consideration or not. 
Alt-a is prioritizing the sharing of the gNB-initiated COT if the transmission is confined within a gNB FFP before the idle period of that gNB FFP and the UE has already determined that the gNB has initiated that gNB FFP. 
In Alt-a, the UE processing time needs to be considered. The UE needs additional time to detect any gNB DL transmission at the start of the gNB FFP and confirm that the gNB has initiated the COT. Hence having the transmission confined within a gNB FFP is not enough as a statement and needs further clarification. The transmission needs to be confined within [gNB_FFP_start + Δ1, gNB_idle_period_start] where Δ1 is the time required to receive and detect the gNB DL transmission at the start of the FFP. Also, the UE may need to parse the DCI to determine if the gNB allows for COT sharing or also if the gNB is not just sharing another UE’s COT.
Hence, the decision about the UE transmission will be based on the result of the DL detection at the start of the gNB FFP. But if the UE fails to detect the gNB DL transmission, it also needs some extra time for the CCA before initiating its own COT. Therefore, an additional time Δ2 is also required for CCA and the transmission needs in that case to be confined within [gNB_FFP_start + Δ1 + Δ2, gNB_idle_period_start]

Alt-b could have multiple interpretations. It could mean the UE will initiate its own COT regardless if gNB has already initiated its COT. In that case, potential overlapping between the gNB COT and the UE COT could take place and the handling of this scenario needs to be clarified and specified. 
Another potential interpretation is that the UE will not be able to transmit if the gNB has initiated a COT and it needs to wait to initiate its own COT which goes against the latency reduction objective of Configured Grant transmission. The UE should be allowed to transmit within the gNB-initiated COT exactly in a similar way as if operating in the licensed mode. Constraining any configured UL transmission to UE-initiated COT is very restrictive as it forces the UE to initiate a COT even if it has the option to use the gNB COT and it is imposing extra LBT burden when this is not needed.
 Hence, Alt-b with its potential interpretations comes with extra complexity to be handled or with more restrictions to the system operation. Also, Alt-b has no power saving benefit as the UE needs to perform gNB detection anyway to check for any scheduled transmissions. 
 
Proposal 1: Support Alt-a with further reduction to the transmission confining interval to take UE processing time into consideration.

Scheduled UL transmission
In RAN1#104e [4], the following agreement has been reached to determine the COT initiator for an UL scheduled transmission. 
Agreement:
In semi-static channel access mode when a UE can operate as initiating device,
· Select one of the following alternatives to determine whether a scheduled UL transmission is based on UE-initiated COT or sharing a gNB-initiated COT:
· Alt-a: Determination based on the content in the scheduling DCI
· FFS on whether the corresponding field(s) can be absent in DCI
· If absent, determination based on the rules applied for configured UL transmissions is applied
· FFS whether/how to handle the case when the gNB schedules an UL transmission in the next gNB’s FFP period
· Alt-b: Determination based on the rules applied for a configured UL transmission

In Alt-a, UL scheduled transmission relying on gNB-initiated COT or UE-initiated COT could be determined implicitly or explicitly by the UE from a specific DCI bit-field. However, if the DCI bit-field is absent then determination based on the rules applied for configured UL transmissions could be applied. The concern with Alt-a is the UE complexity. As having different rules for configured grant and dynamic grant will over-complicate the UE implementation. 
Alt-b on the other hand is consistent, simple and allows for a common rule to be applied for configured and dynamic grants. 
Also, there is ambiguity for this field for cross-FFP scheduling and there will be confusion and may be a need to ignore this field in that case or maybe to use Alt-b. 

Proposal 2: Support Alt-b to determine whether a scheduled UL transmission is based on UE-initiated COT or sharing a gNB-initiated COT. 
· Alt-b: Determination based on the rules applied for a configured UL transmission


Harmonization w.r.t NR-U and URLLC CG

In RAN1#104b-e [5] the following agreement has been made

Agreement:
· Option 2-b and option 3 are not considered further for the agreement in RAN1#103-e regarding CG harmonization

Only Option 1 and Option 2a are remained for down-selection in this meeting.
· 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.

In Option 2-a, cg-RetransmissionTimer-r16 could be enabled for CG-DFI based procedures but the CG-UCI procedure could be disabled, There is no reason to configure CG-UCI without cg-RetransmissionTimer. The purpose of CG-UCI (UE selection of HARQ PID) is to enable quick retransmission in case of LBT failures. Therefore, if retransmissions (cg-RetransmissionTimer) is not configured, there is no reason to configure CG-UCI. If cg-RetransmissionTimer is enabled without CG-UCI based procedure, if a retransmission is to take place in the same HPI CG occasion there is still ambiguity about the NDI toggled or not toggled to identify a new transmission or a retransmission. 
 Hence, we support Option 1 which is straightforward and doesn’t show any ambiguity. 

Proposal 3: Support Option 1: 
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.
 
 Conclusion
In this contribution, we have made the following proposals: 

Proposal 1: Support Alt-a with further reduction to the transmission confining interval to take UE processing time into consideration.
Proposal 2: Support Alt-b to determine whether a scheduled UL transmission is based on UE-initiated COT or sharing a gNB-initiated COT. 
· Alt-b: Determination based on the rules applied for a configured UL transmission
Proposal 3: Support Option 1: 
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.
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