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1. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Introduction 
In RAN1#104bis-e we made the following agreements:

Agreement:
· Option 2-b and option 3 are not considered further for the agreement in RAN1#103-e regarding CG harmonization
 
This contribution discusses some considerations on unlicensed URLLC.
[bookmark: _Hlk68192600]
2. COT Initiator
In the previous meeting, we discussed methods for the UE to determine whether an uplink transmission should be transmitted under a gNB initiated COT or under a UE initiated COT, especially for cases where the uplink transmission starts at the UE’s FFP [1].  The scenarios considered were for scheduled uplink transmission and configured uplink transmission.

2.1.1 COT Initiator – Scheduled Uplink Transmission
For scheduled uplink transmission, e.g. a PUCCH or PUSCH scheduled by a DL Grant or an UL Grant, the scenarios under consideration are shown in the example in Figure 1, where the gNB has initiated a COT at time t2 and either transmits a DL Grant (left hand side of Figure 1) or an UL Grant (right hand side of Figure 1) to schedule a PUCCH or a PUSCH at the start of the UE’s FFP at time t5.  The UE needs to determine whether the UL transmission (PUCCH or PUSCH) is transmitted under the gNB’s COT in which case it must end prior to the gNB’s FFP Idle Period at time t7 or under the UE’s COT in which case it can continue until the end of the UE’s FFP Idle Period at time t8.  
[image: ]
[bookmark: _Ref60830187]Figure 1: Scheduled UL transmission

The following alternatives were considered in RAN1#104e [1]:
· 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
Alt-b may lead to complex specification impact to define rules on COT ownership and offers no flexibility.  In contrast Alt-a uses a COT ownership indicator which is simple to implement and offers scheduling flexibility to the gNB.  The COT ownership indicator can be a 1 bit field or based on the existing ChannelAccess-CPext field in the DCI.  This DCI field should be configured when the UE is configured to initiate its own COT.
Proposal 1: The UE determines the COT initiator based on an indication in the scheduling DCI.  A UE that is configured to enable COT initiation is also configured with a COT ownership indicator in the scheduling DCI (Alt-a).
Proposal 2: The COT ownership indicator should not be absent for a UE configured for COT initiation.

2.1.2 COT Initiator – Configured Uplink Transmission
For CG-PUSCH that starts at the UE’s FFP boundary, the following two alternatives were considered in the previous meeting for determining whether the UE’s transmission is based on a UE initiated COT or gNB initiated COT [1]:
· 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 had initiated a COT in 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.

Alt-a provides scheduling flexibility for the gNB since the gNB can schedule over the UE’s CCA prior to the UE’s configured uplink transmission.  An example is shown in Figure 2, where the gNB initiates a COT at time t3 and schedules UE2 with a PDSCH that overlaps UE1’s CCA.  UE1 detecting that the gNB has initiated a COT can transmit its CG-PUSCH at time t5 by sharing the gNB’s COT.  In Alt-b, since UE1 must always be the COT initiator, it would have to perform an LBT during its CCA and in this example, it would fail the LBT during the CCA phase between time t5 to t6, thereby preventing it from transmitting its CG-PUSCH.  In order to provide UE1 the opportunity to transmit its CG-PUSCH, the gNB would have to not transmit UE2’s PDSCH thereby limiting its scheduling.  That is the gNB would have to refrain from transmitting during UE1’s CCA even though it does not know whether the UE would use the CG-PUSCH resource between time t6 to t7. This limits the gNB’s scheduling opportunity.
Observation 1: If the UE always assumes that it is the COT initiator for a configured uplink transmission that starts at the UE’s FFP (i.e. Alt-b), the gNB would have to refrain from transmitting during the UE’s CCA despite not knowing whether the UE would perform an uplink transmission.  This limits the gNB scheduling flexibility.
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[bookmark: _Ref71559914]Figure 2: gNB schedules over UE's CCA

It was argued that Alt-a wastes UE power compared to Alt-b as the UE must always detect whether the gNB has initiated a COT.  Since the UE has to perform LBT in order to initiate a COT for its configured uplink transmission in Alt-b (i.e. performing detection), the power saving in Alt-b is marginal.  This marginal power saving is not worth limiting the gNB’s scheduling flexibility.
Observation 2: The UE power saving in not detecting whether gNB has initiated a COT in the case where UE always assumes it is the COT initiator for a configured uplink transmission that starts at the UE’s FFP (i.e. Alt-b), is marginal.

[bookmark: _GoBack]Proposal 3: For a configured UL transmission that is aligned with a UE FFP boundary and ends before the idle period of that UE FFP, the COT initiator is determined as follows:
· 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 had initiated a COT in 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-a)

3. CG-PUSCH Harmonisation
In the previous meeting, the number of options on CG-PUSCH harmonization was narrowed down to the following 2 options:
· 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 1 restricts the UE to use either the NR-U mechanism or URLLC (i.e. licensed band) mechanism for CG-PUSCH.  Some features in NR-U can be beneficial to URLLC for example CG-DFI can be used for early termination of repetitions for URLLC without having to configure CG-UCI.  Hence, we prefer a more flexible approach, which is offered in Option 2-a.

Proposal 4: “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. (i.e. Option 2-a)

4. Conclusion
In this contribution, we discuss some issues on unlicensed URLLC operations.  We observe the following: 
Observation 1: If the UE always assumes that it is the COT initiator for a configured uplink transmission that starts at the UE’s FFP (i.e. Alt-b), the gNB would have to refrain from transmitting during the UE’s CCA despite not knowing whether the UE would perform an uplink transmission.  This limits the gNB scheduling flexibility.
Observation 2: The UE power saving in not detecting whether gNB has initiated a COT in the case where UE always assumes it is the COT initiator for a configured uplink transmission that starts at the UE’s FFP (i.e. Alt-b), is marginal.

We therefore propose the following:
Proposal 1: The UE determines the COT initiator based on an indication in the scheduling DCI.  A UE that is configured to enable COT initiation is also configured with a COT ownership indicator in the scheduling DCI (Alt-a).
Proposal 2: The COT ownership indicator should not be absent for a UE configured for COT initiation.
Proposal 3: For a configured UL transmission that is aligned with a UE FFP boundary and ends before the idle period of that UE FFP, the COT initiator is determined as follows:
· 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 had initiated a COT in 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-a)

Proposal 4: “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. (i.e. Option 2-a)
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