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Introduction
In the RAN#88 meeting, the scope for URLLC in unlicensed controlled environments in Rel-17 URLLC WI was finally determined [1]. Only the following two aspects for uplink enhancements are included.
a. Specify support for UE-initiated COT for FBE with minimum specification effort
b. Harmonizing UL configured-grant enhancements in NR-U and URLLC introduced in Rel-16 to be applicable for unlicensed spectrum
Based on the guidance listed in RAN1#105-e meeting agenda, this meeting is only to handle topics of CG harmonization of the handling of CG-UCI/CG-DFI/CG autonomous retx and decision between Alt-a/Alt-b for semi-static channel access mode when a UE can operate as UE-initiated COT for both CG and DG. So, in this  contribution, we only analyse the details of the two issues above.
UE-initiated COT for FBE
 In the following section, we will share our views on decision between Alt-a/Alt-b for semi-static channel access mode when a UE can operate as UE-initiated COT.
Two agreements associated with determining the COT of scheduled/configured UL transmission were approved in RAN 1 #104e meeting as following:
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.
Agreement:
[bookmark: OLE_LINK4]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 order to support Alt-b for configured UL transmission and Alt-a with UE-initiated COT enabled for scheduled UL transmission, a UE shall initiate a COT and the gNB shall reserve resource in the idle period of UE’s FFP for the UE to initiate COT when a configured/scheduled UL transmission aligned with a UE FFP boundary and ends before the idle period of that UE FFP. If the resource reversed by gNB cannot be guaranteed, “a UE shall initiate a COT” is meaningless. If resource is not reversed by gNB in the idle period of UE FFP as Figure 1, “a UE shall initiate a COT” will fail but the UE can share the COT of gNB without  LBT if the UL transmission (include DG-PUSCH and CG-PUSCH) starting at the beginning of the UE FFP. Therefore, not reversing resource for UE-initiated COT may lead to a UE fail to initiate COT and bring latency for UL transmission. 


Figure 1  Example for UE-initiated COT without reserved resource
Moreover, Alt-a for scheduled UL transmission still has two FFSs to be resolved and Alt-b for configured UL transmission may cause the gNB to misunderstand the COT used for UL transmission when the first UL transmission at the starting of the UE FFP is missed and the UL transmission is within the valid COT of gNB. The agreement on cross-FFP scheduling only resolves whether to allow cross-FFP scheduling, but Alt-a for scheduled UL transmission cannot work when cross-FFP scheduling occurs. Therefore, Alt-a for scheduled UL transmission still needs to solve the problems involved the FFS.
Therefore, predefined rules similar to Alt-a for configured UL transmission can be applied to schedule/configured UL transmission at the same time when a UE can operate as initiating device in semi-static channel access mode. 
Proposal 1: When a scheduled/configured UL transmission that is aligned with a UE FFP boundary and ends before the idle period of that UE FFP:
· 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 scheduled/configured UL transmission corresponds to gNB-initiated COT. 
· Otherwise, UE assumes that the scheduled/configured UL transmission corresponds to UE-initiated COT.

Harmonization of CG-DFI and CG-UCI features for unlicensed
About harmonization of CG-DFI and CG-UCI features for unlicensed, the achieved agreements in RAN1#103-e [2] and RAN1#104bis-e [3] are copied below. 
	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.

Agreements (RAN1#104bis-e):
· Option 2-b and option 3 are not considered further for the agreement in RAN1#103-e regarding CG harmonization



In this section, we further analyse which feature combination should be supported for harmonization of CG features for Rel-16 URLLC and Rel-16 NR-U based on Option 1 and Option 2-a as shown in Table 1.  
Table 1 Feature combinations for Option 1 and Option 2-a
(Note: 0 means the feature is disabled/not configured, 1 means enabled/configured)
	Combination cases
	Applicable options
	CG-UCI
	CG-DFI
	cg-RetransmissionTimer-r16

	Case#1 
	Option 1 and Opt 2-a
	0
	0
	0

	Case#2 
	 Opt 2-a
	0
	1
	1

	Case#3 
	 Opt  2-a 
	1
	0
	0

	Case#4
	Option 1 and Opt 2-a 
	1
	1
	1


In our view, the problematic case is Case#2 in Table 1. The reason is that, HARQ-ID and RV ID should be determined by URLLC mechanism for Case#2. However, if DFI carrying NACK is received or the cg-RetransmissionTimer-r16 expires while the related DFI is not detected, the re-transmission must be transmitted on CG resource corresponding to the same HARQ ID.  This not only causes additional latency, but also makes gNB unaware of whether the TB is a new transmission or re-transmission because of  lack of NDI.  Thus, we don’t see the reason of supporting Case#2. As discussed in previous meetings, we think Case#3 can work well and can be supported. Note that, the HARQ ID or RV could be determined by UE for Case#3, i.e., the following limitation in Rel-16 doesn’t have to be kept. 
	‘If cg-RetransmissionTimer is provided, the redundancy version for uplink transmission with a configured grant is determined by the UE.’


Based on the above analysis, we prefer Option 1 for simplicity and also fine to additionally support Case#3. 
Proposal 2: Option 1 is supported, i.e., 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
According to the analysis given above, we have the following observations and proposals:
Proposal 1: When a scheduled/configured UL transmission that is aligned with a UE FFP boundary and ends before the idle period of that UE FFP:
· 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 scheduled/configured UL transmission corresponds to gNB-initiated COT. 
· Otherwise, UE assumes that the scheduled/configured UL transmission corresponds to UE-initiated COT.
Proposal 2: Option 1 is supported, i.e., 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.  
Reference
RP-201310, Revised WID: Enhanced industrial Internet of Things (IoT) and ultra-reliable and low latency communication (URLLC) support for NR.
RAN1#103-e, chairman notes.
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