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Introduction
In WID of Enhanced Industrial Internet of Things (IoT) and ultra-reliable and low latency communication (URLLC) [1]，the second objective is about uplink enhancements for URLLC in unlicensed controlled environments, including UE-initiated COT for FBE and UL configured-grant enhancements. The following agreement was achieved in RAN1 104b-e [2].
Agreement:
· Option 2-b and option 3 are not considered further for the agreement in RAN1#103-e regarding CG harmonization

According to the guidance of chairman, this contribution provides further thoughts on enhancements for unlicensed band URLLC/IIoT, only focuses on CG harmonization and semi-static channel access mode when a UE can operate as UE-initiated COT for both CG and DG.
UE-initiated COT for FBE
COT associated indication for scheduled UL transmission
Respect to the initiator of a COT for scheduled UL transmission, two alternatives were discussed in previous meeting. From our perspective, the determination of the initiator of a COT for scheduled UL transmission is similar as LBT type in LBE channel access mode. A separate field in DCI as in LAA or a joint code factor of ChannelAccess-CPext field as in Rel-16 NR-U can be for further study.  Thus, we support Alt-a, determination based on the content in the scheduling DCI, which can be considered as the indication of initiator of a COT. For the specific field in DCI to be used, it depends on whether other channel access information is needed and joint code together with the initiator of the COT, such as CP extension. We can leave it to the further clarification.
Regarding Alt-b, it is lack of flexibility for indication, especially for scheduled UL transmission. Because gNB cannot dynamically decide the initiator of the COT, depending on the current transmission. Furthermore, scheduled UL transmissions do have PDCCH scheduling information. This can provide the initiator of the COT easily and efficiently. Especially when there is a PDCCH, which can provide more dynamic indication with little specification efforts. We think the corresponding field can be absent.
Proposal 1. For scheduled UL transmission, the initiator of a COT can be:
· Alt-a: Determination based on the content in the scheduling DCI
· the corresponding field(s) can be absent in DCI
· If absent, determination based on the rules applied for configured UL transmissions is applied
COT associated indication for configured UL transmission
For configured UL transmission, it was agreed that the initiator of the COT when UL transmission starts after a UE FFP. However, when a UL transmission is aligned with a UE FFP boundary, it is still open and two alternatives are to be down selected.
We support Alt-a can be used for this case. First, it gives a chance that a UE can share a gNB-initiated COT when gNB has occupied the COT which can determined by the detection of DL transmissions by UE. Otherwise, UE has to initiate the COT itself.
Second, Alt-b means gNB always needs to stop its initiated COT when colliding with one configured UL transmission. Clearly it is a waste of DL COT. It may cause some problem especially when there is two DL-UL switching points in a periodicity of gNB-initiated COT.
Above all, Alt-a is the most similar determination as channel access type in LBE for CG-PUSCH. From our understanding, Alt-a can provide a more dynamic decision according to the current transmission. So we support Alt-a for configured UL transmission.
Proposal 2. When a configured UL transmission is aligned with a UE FFP boundary and ends before the idle period of that UE FFP associated to the UE:
· 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

Harmonizing UL configured-grant enhancements in NR-U and URLLC
In Rel-16, both of UL configured-grant enhancements in NR-U and UL configured-grant enhancements URLLC are introduced. We give our views for CG harmonization options on assessment of additional value for IIoT/URLLC case cases in unlicensed band, complexity and specification impact, and summarize them in the Table 1 below.
First of all, we support Option 1. It is low complexity and no new specification impact, and it is aligned with RAN2 agreements.
Second, for Option 2a, there are two configurations which are different from Option 1. CG-DFI should be together with CG autonomous retransmission (cg-RetransmissionTime), or it will be useless for HARQ-ACK in CG-DFI. One is IIoT like mechanism with CG-UCI feedback. We think there is no benefit for this configuration. Because the information of HARQ-ACK process, NDI, RV and COT in PUSCH are all known to gNB. They are useless to be additional reported by CG-UCI. The other is NR-U like mechanism without CG-UCI. It is commonly underhanded that this configuration does not make sense. So Option 2a is not preferred.
Table 1: CG harmonization options
	Options
	Mechanism and emprovements
	Features of CG harmonization
	New use cases
	complexity
	Specification impact

	
	
	CG-UCI
	CG-DFI
	cg-
Retransmission
Timer
	
	
	

	Option 1
	[bookmark: OLE_LINK18]IIoT like mechanism
	0
	0
	0
	NA
	Low
	None

	
	NR-U like mechanism
	1
	1
	1
	
	
	

	Option 2a
	IIoT like mechanism with CG-UCI feedback
	0 or 1 by New para X
	0
	0
	No new use cases
	Medium 
	Medium

	
	NR-U like mechanism without CG-UCI
	0 or 1 by New para X
	1
	1
	unreasonable
	Medium
	Medium


Proposal 3. Support Option 1 for CG-PUSCH harmonization.
· [bookmark: _GoBack]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.

[bookmark: OLE_LINK33][bookmark: OLE_LINK34]Conclusion
In this contribution, we made the following observations and proposals.
Proposal 1. For scheduled UL transmission, the initiator of a COT can be:
· Alt-a: Determination based on the content in the scheduling DCI
· the corresponding field(s) can be absent in DCI
· If absent, determination based on the rules applied for configured UL transmissions is applied
Proposal 2. When a configured UL transmission is aligned with a UE FFP boundary and ends before the idle period of that UE FFP associated to the UE:
· 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
Proposal 3. Support Option 1 for CG-PUSCH harmonization.
· 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.
References
RP-201310, Revised WID: Enhanced Industrial Internet of Things (IoT) and ultra-reliable and low latency communication (URLLC) support for NR
R1-2103960	Summary#5 - Enhancements for IIOT/URLLC on Unlicensed Band	Moderator (Ericsson)
4

3
3GPP
