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1. Introduction

In the RAN1 #106-e meeting, UE-initiated COT (Channel Occupation Time) for FBE and harmonizing UL configured-grant enhancements were discussed. Some agreements were made as below.
Agreement

In semi-static channel access mode, the content in a scheduling DCI that indicates the assumption on the COT-initiator for the scheduled transmission is determined based on the channel access field in the DCI.

Agreement

In semi-static channel access mode, 
· The inclusion of the channel access field in Rel-16 DCI 0_1 and 1_1 in Rel-17 DCI 0_2 and 1_2, respectively, is supported.

Agreement

In semi-static channel access mode, the size of channel access field in a scheduling DCI with format 0_0/1_0, 0_1/1_1, 0_2/1_2 is 2 bits.
Agreement
In semi-static channel access mode, the content of the channel access field in a DCI scheduling a UL transmission for a UE determines an index to a row in Table 1 with Alt-1 (Option 1)
TABLE 1
	Bit field mapped to index
	Channel Access Type
	The CP extension T_"ext"  index defined in Clause 5.3.1 of [4, TS 38.211]
	Initiator of a channel occupancy associated to UL transmission described in Clause x.x in TS 37.213

	0
	No sensing as defined in Clause 4.3 in TS 37.213
	0
	Alt-1:gNB

Alt-2: UE-initiated COT if condition A, otherwise gNB’s COT

	1
	No sensing as defined in Clause 4.3 in TS 37.213
	2
	Alt-1:gNB

Alt-2: UE-initiated COT if condition A, otherwise gNB’s COT

	2
	9us sensing within a 25us interval as defined in Clause 4.3 in TS 37.213
	0
	gNB

	3
	9us sensing [within a 25us interval] as defined in Clause 4.3 in TS 37.213
	0
	UE


Note: The last row in Table 1 is only applicable when the UE can operate as an initiating device as configured by gNB.
Agreement
In semi-static channel access mode, a DL transmission burst based on sharing of a UE initiated COT corresponding to a UE FFP, shall include at least scheduled DL transmission or a DCI intended for the UE that initiated that FFP.

· FFS whether/how the DL transmission burst can include transmission to any other UE in the cell than the COT initiating UE and/or broadcast transmission while ensuring that the COT initiated by the UE is not shared by any other UE in the cell for any UL transmission
Agreement

Do not support PUSCH repetition Type B based on NR-U Rel-16 CG for unlicensed band operation.
In this contribution, we further provide our considerations on uplink enhancements for URLLC in unlicensed controlled environments including UE-initiated COT for FBE and harmonizing UL configured-grant enhancements.
2. Discussion
2.1 Support of UE-initiated COT for FBE
Scheduled UL transmission for UE-initiated COT
Based on RAN1 agreements in previous meetings, in semi-static channel access mode when a UE can operate as initiating device, whether a scheduled UL transmission is based on UE-initiated COT or sharing a gNB-initiated COT is determined based on the content of the channel access field in the scheduling DCI. 
For the case of multiple PUSCH transmissions scheduled by single DCI supported in Rel-16, it is straightforward to follow the indication of the channel access field in a scheduling DCI for all the PUSCH transmissions scheduled by the DCI.
Proposal 1: In semi-static channel access mode when a UE can operate as initiating device, all the PUSCH transmissions scheduled by a single DCI is based on UE-initiated COT or sharing a gNB-initiated COT based on the content of the channel access field in the scheduling DCI.
	Agreement
In semi-static channel access mode, a DL transmission burst based on sharing of a UE initiated COT corresponding to a UE FFP, shall include at least scheduled DL transmission or a DCI intended for the UE that initiated that FFP.

· FFS whether/how the DL transmission burst can include transmission to any other UE in the cell than the COT initiating UE and/or broadcast transmission while ensuring that the COT initiated by the UE is not shared by any other UE in the cell for any UL transmission


Based on RAN1 agreement in RAN1#106-e meeting, there is an FFS point on whether in semi-static channel access mode, a DL transmission burst based on sharing of a UE initiated COT corresponding to a UE FFP can include transmission to any other UE in the cell than the COT initiating UE and/or broadcast transmission.
As shown in Figure 1, if there is broadcast transmission or a DL transmission to UE2 based on sharing of UE1’s initiated COT corresponding to UE1’s FFP, UE2 doesn’t know this DL transmission is based on UE1’s COT without indication. Consequently, UE2 may transmit CG PUSCH during the idle period of UE1’s FFP. 
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Figure 1. DL transmission to UEs based on another UE’s FFP
For simplicity, we have the following proposal.

Proposal 2: In semi-static channel access mode, a DL transmission burst based on sharing of a UE initiated COT corresponding to a UE FFP cannot include transmission to any other UE in the cell than the COT initiating UE and/or broadcast transmission.
2.2 CG PUSCH for the URLLC operation in unlicensed band 
Based on RAN1 agreement in RAN1#106e meeting, PUSCH repetition Type B is only supported for unlicensed band operation based on Rel-16 URLLC CG. 
	Agreement
Do not support PUSCH repetition Type B based on NR-U Rel-16 CG for unlicensed band operation.


For PUSCH repetition Type B, if one nominal repetition is divided into one or more actual repetitions due to invalid symbol(s), the UE has to perform LBT before the actual repetition transmission after invalid symbol(s). The actual repetition transmission is dropped due to the LBT failure. For example, the actual repetition starts right after two DL symbols as shown in Figure 2a. If LBT before 3rd actual repetition transmission fails due to DL transmission, 3rd actual repetition transmission is dropped. In order to reduce the probability the actual repetition dropping due to normal LBT failure, additional LBT window before the actual repetition transmission as shown in figure 2b can be introduced. In Figure 2b, after the normal LBT indicated by yellow box failed, UE can continue to execute LBT in additional LBT window indicated by green box. If the LBT in additional LBT window succeed, UE can perform channel coding and rate matching on information bits of actual repetition#3 based on the remaining symbols which are considered as valid symbols for PUSCH repetition Type B transmission and execute actual repetition#3 transmission on the remaining symbols. 
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Figure 2a: URLLC type-B repetition transmission in unlicensed band
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Figure 2b: URLLC type-B repetition transmission in unlicensed band with additional LBT window
Proposal 3: For PUSCH repetition Type B for unlicensed band operation when cg-RetransmissionTimer-r16 is disabled, if one nominal repetition is divided into one or more actual repetitions due to invalid symbol(s), additional LBT window before actual repetition transmission is supported.
3. Conclusions
In this contribution, we discuss about the remaining issues on enhancements for unlicensed band URLLC/IIoT in the last meeting. Our proposals are as follows:
Proposal 1: In semi-static channel access mode when a UE can operate as initiating device, all the PUSCH transmissions scheduled by a single DCI is based on UE-initiated COT or sharing a gNB-initiated COT based on the content of the channel access field in the scheduling DCI.
Proposal 2: In semi-static channel access mode, a DL transmission burst based on sharing of a UE initiated COT corresponding to a UE FFP cannot include transmission to any other UE in the cell than the COT initiating UE and/or broadcast transmission.
Proposal 3: For PUSCH repetition Type B for unlicensed band operation when cg-RetransmissionTimer-r16 is disabled, if one nominal repetition is divided into one or more actual repetitions due to invalid symbol(s), additional LBT window before actual repetition transmission is supported.
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