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Introduction
In this contribution, we discuss remaining issues on CG harmonization and COT-initiator determination for unlicensed URLLC/IIoT, as summarized in sections 2.3/2.4/2.5 of FL summary tdoc in RAN1 #104b-e [1].

Channel access enhancements for FBE
COT-initiator determination for configured UL transmissions
There were extensive discussions on Proposal 3-1 in the past two meetings, however, the decision is still pending. In the last meeting, it was suggested to consider two versions of proposed conclusions to help the progress as in the following [1, 2]:
	Proposal 3-1
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.

Proposed Conclusion 3-1:
The assumption on the initiator of a COT (i.e. UE or gNB) associated to a DL or UL transmission, can be same or different between any two transmissions.

Alternative Proposed Conclusion 3-1:
· When a first DL transmission at a gNB FFP boundary is assumed to initiate a gNB-COT for that gNB FFP, if a UL transmission at a UE FFP boundary is assumed to initiate a UE COT for that UE FFP and the UL transmission is confined within that gNB FFP, a second DL transmission in that gNB FFP after the UL transmission may be associated to gNB initiated COT.
· When a first UL transmission at a UE FFP boundary is assumed to initiate a UE-COT for that UE FFP, if a DL transmission at a gNB FFP boundary is assumed to initiate a gNB COT for that gNB FFP and the DL transmission is confined within that UE FFP, a second UL transmission in that UE FFP after the DL transmission may be associated to UE initiated COT.



From our understanding, it is clear that the COT-initiator determination should be independently performed for each DL or UL transmission. Thus, both proposed conclusions make sense. However, the first one (proposed conclusion 3-1) is more generic and even clearer, and the second one (alternative proposed conclusion 3-1) seems specific examples of the first one. Therefore, it is suggested to make only the first proposal as a conclusion possibly with a slight revision as follows:
Proposal 1: The determination of a COT initiator (i.e., UE or gNB) for a DL/UL transmission does not affect the determination of a COT initiator for another DL/UL transmission, irrespective of whether they are within the same COT or not.
· In case of repetitive transmission, the transmissions correspond to each repetition (i.e., each transmission instance).

[bookmark: _GoBack]A main difference of Alt-b from Alt-a is that Alt-b enforces UE’s COT initiation when the conditions are met. As a result, UE COT as well as gNB COT are available for subsequent UL transmissions. This leads to larger degrees of freedom in choosing a COT initiator for a subsequent UL, from which gNB can choose whether or not to utilize gNB FFP idle period for the UL. For example, as illustrated in Fig. 1, if a heavy URLLC UL packet arrives aperiodically and is considered important to be delivered in time, a gNB may choose to immediately schedule a subsequent UL on resources including a gNB FFP idle period and would give up to occupy the next gNB FFP. However, Alt-a may not allow such flexibility.
A cons of Alt-b is that a few symbols should be reserved as UE’s sensing duration when the sensing operation is expected. However, it was not discussed whether the whole UE FFP idle period should be reserved or only the sensing duration of 9 us is enough. Even if the whole UE FFP idle period should be reserved, the overhead is considered to be not critical.
Observation 1: Alt-b may provide a larger flexibility of choosing a COT-initiator (i.e., choosing whether or not to utilize gNB FFP idle period for transmission) for subsequent UL transmissions.
Proposal 2: For COT-initiator determination for configured UL, support one of the followings:
· Down-select to Alt-b. (1st preference)
· Support RRC configuration between Alt-a and Alt-b. (1st preference)
· Down-select to Alt-a. (2nd preference)


Fig. 1. Comparison between Alt-a and Alt-b for configured UL

COT-initiator determination for scheduled UL transmissions
	Proposal 4-1:
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

Proposal 4-2:
Select one of the following:
· Option 1: Support the channel access fields in Rel-16 DCI 0_1 and 1_1 to be included in Rel-17 DCI 0_2 and 1_2, respectively.
· Option 2: Study whether to support the channel access fields in Rel-16 DCI 0_1 and 1_1 to be included in Rel-17 DCI 0_2 and 1_2, respectively.



To fully install Rel-16 URLLC functionalities to Rel-17 unlicensed controlled environment, DCI 0_2/1_2 should be supported for unlicensed bands as well, and the simplest approach is to include the channel access fields in DCI 0_2/1_2. Therefore, we propose to support Option 1 in Proposal 4-2.
Proposal 3: Support the channel access fields in Rel-16 DCI 0_1 and 1_1 to be included in Rel-17 DCI 0_2 and 1_2, respectively.

For Proposal 4-1, Alt-a provides larger flexibility to gNB with a marginal specification impact. If DCI indicates the COT initiator, UE can simply follow it. If not, UE can go back to the fallback operation, i.e., based on rules applied for a configured UL. Moreover, there would be no additional DCI overhead if we reuse the ChannelAccess-CPext field. Regarding the first FFS, we think that in FBE there is no reason to mandate the channel access field in DCI. The second FFS issue can be separately discussed in the next meeting.
Proposal 4: For COT-initiator determination for scheduled UL, support Alt-a. If the field is absent in DCI, the determination is based on the rules applied for configured UL transmissions.

Harmonization w.r.t. NR-U and URLLC CG
For harmonizing NR-U CG-PUSCH and URLLC CG-PUSCH mechanisms, the following agreements were made in the past meetings.
	Agreements (RAN1#103-e):
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.

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



In this meeting, down-selection between Option 1 and Option 2-a is expected. In our view, the main focus of Rel-17 CG PUSCH enhancement should be to make Rel-16 URLLC CG features workable for FBE. We think that they do work at least for FBE, each with zero or marginal specification impact. For URLLC transmission in controlled unlicensed environments, the benefit of Rel-16 NR-U CG features or their split into CG-UCI and CG-DFI features over Rel-16 URLLC CG features is not well convinced yet. In that sense, Option 1 seems sufficient because it certainly provides way to operate based on URLLC CG features for FBE.
Proposal 5: 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 1).

Conclusion
In this contribution, we provide our further views on some issues for unlicensed URLLC/IIoT. The following proposals and observation are drawn:
Proposal 1: The determination of a COT initiator (i.e., UE or gNB) for a DL/UL transmission does not affect the determination of a COT initiator for another DL/UL transmission, irrespective of whether they are within the same COT or not.
· In case of repetitive transmission, the transmissions correspond to each repetition (i.e., each transmission instance).
Observation 1: Alt-b may provide a larger flexibility of choosing a COT-initiator (i.e., choosing whether or not to utilize gNB FFP idle period for transmission) for subsequent UL transmissions.
Proposal 2: For COT-initiator determination for configured UL, support one of the followings:
· Down-select to Alt-b. (1st preference)
· Support RRC configuration between Alt-a and Alt-b. (1st preference)
· Down-select to Alt-a. (2nd preference)
Proposal 3: Support the channel access fields in Rel-16 DCI 0_1 and 1_1 to be included in Rel-17 DCI 0_2 and 1_2, respectively.
Proposal 4: For COT-initiator determination for scheduled UL, support Alt-a. If the field is absent in DCI, the determination is based on the rules applied for configured UL transmissions.
Proposal 5: 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 1).
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