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1 Introduction
In this contribution, we discuss a remaining issue on channel access procedure for NR-U, i.e., channel access procedure after LBT failure in case of multi-slot scheduling by multiple UL grants. We provide a text proposal in the current specification of TS37.213 v16.3.0 [1]. 

Discussion on UL channel access procedure for NR-U
UL channel access procedure after LBT failure in the case of multi-slot scheduling without gap by multiple UL grants
At the RAN1#100bis-e meeting [2], theTPs of the editor’s final CR in R1-2003161 were adopted for the channel access procedure of the consecutive UL transmission(s) after failure of 16us Cat-2 LBT (Type 2B UL channel access) by a UE in a set of UL transmission including PUSCH using a UL grant. 
However, in the case of multi-slot scheduling without gap by multiple UL grants, as shown in Figure 1, it still seems that the UL channel access procedure is not clear for a set of consecutive UL transmission including PUSCH scheduled by multiple UL grants without gap, when the UE cannot access the channel for the UL transmission prior to the last transmission regardless of the UL channel access type.
[image: ]
Figure 1. 16us Cat-2 LBT and multi-slot scheduling without gap by multiple UL grants
[bookmark: _Hlk53676894]Due to the fact that UL channel access type for any consecutive UL transmissions is indicated by each UL grant of multiple UL grants, the UE shall attempt to transmit the UL transmission after LBT failure of the previous transmission according to the channel access type indicated by each UL grant for UL transmission in a slot. Therefore, we propose to adopt the first correction of the following text proposal based on current specification of TS 37.213 v16.3.0 [1].
Additionally, it should be further specified whether or not to apply a CP extension for the remaining UL transmission indicated by each UL grant of multiple UL grants. Same as the method applied to consecutive UL transmissions including PUSCH using a single UL grant, it can be considered, as agreed at the RAN1#100bis-e meeting, that the UE shall not apply a CP extension for the remaining UL transmissions in the set after the first UL transmission after accessing the channel. Similarly, it can be considered that the UE is expected to be indicated as “0” CP extension on each UL grant for the remaining UL transmissions in the set after the first UL transmission after accessing the channel in the case of multi-slot scheduling without gap by multiple UL grants. Therefore, we propose to adopt the second correction of the following text proposal based on current specification of TS 37.213 v16.3.0 [1].
· Proposal: Adopt the following text proposal on TS 37.213.
	===========================Start of Text Proposal for TS37.213===========================
4.2.1.0.1	Channel access procedures for consecutive UL transmission(s) 
For contiguous UL transmission(s), the following are applicable:
-	If a UE is scheduled to transmit a set of UL transmissions including PUSCH using a UL grant , and if the UE cannot access the channel for a transmission in the set prior to the last transmission according to one of Type 1, Type 2, or Type 2A UL channel access procedures, the UE shall attempt to transmit the next transmission according to the channel access type indicated in the UL grant. Otherwise, if the UE cannot access the channel for a transmission in the set prior to the last transmission according to Type 2B UL channel access procedure, the UE shall attempt to transmit the next transmission according to Type 2A UL channel access procedure.
-	If a UE is scheduled by a gNB to transmit a set of UL transmissions including PUSCH using a UL grant, the UE shall not apply a CP extension for the remaining UL transmissions in the set after the first UL transmission after accessing the channel.
-	If a UE is scheduled to transmit a set of consecutive UL transmissions without gaps including PUSCH using more UL grants, and if the UE cannot access the channel for a transmission in the set prior to the last transmission regardless of any Type of UL channel access procedures, the UE shall attempt to transmit the next transmission according to the channel access type indicated in the UL grant.
-   If a UE is scheduled by a gNB to transmit a set of UL transmissions without gaps including PUSCH using more UL grant, the UE shall not apply a CP extension for the remaining UL transmissions in the set after the first UL transmission after accessing the channel.
-	If a UE is scheduled to transmit a set of  consecutive UL transmissions without gaps including PUSCH  using one or more UL grant(s), PUCCH using one or more DL grant(s), or SRS with one or more DL grant(s) or UL grant(s) and the UE transmits one of the scheduled UL transmissions in the set after accessing the channel according to one of Type 1, Type 2, Type 2A, Type 2B or Type 2C UL channel access procedures, the UE may continue transmission of the remaining UL transmissions in the set, if any. 
-	If a UE is configured to transmit a set of consecutive PUSCH transmissions on resources configured by the gNB, the time domain resource configuration defines multiple transmission occasions, and if the UE cannot access the channel according to Type 1 UL channel access procedure for transmitting in a transmission occasion prior to the last transmission occasion, the UE shall attempt to transmit in the next transmission occasion according to Type 1 UL channel access procedure. If the UE transmits in one of the multiple transmission occasions after accessing the channel according to Type 1 UL channel access procedure, the UE may continue transmission in the remaining transmission occasions in the set, wherein each transmission occasion starts at the starting symbol of a configured grant PUSCH within the duration of the COT. 
-	If a UE is configured by the gNB to transmit a set of consecutive UL transmissions without gaps including PUSCH, periodic PUCCH, or periodic SRS and the UE transmits one of the configured UL transmissions in the set after accessing the channel according to Type 1 UL channel access procedures, the UE may continue transmission of the remaining UL transmissions in the set, if any.
-	A UE is not expected to be indicated with different channel access types for any consecutive UL transmissions without gaps in between the transmissions, except if Type 2B or Type 2C UL channel access procedures are identified for the first of the consecutive UL transmissions. 
============================<<unchanged text omitted>>==============================
===========================End of Text Proposal for TS37.213===========================


Conclusion
In this contribution, we have discussed a remaining issue on channel access procedure for NR-U, i.e., channel access procedure after LBT failure in case of multi-slot scheduling by multiple UL grants and provided a text proposal for current specification of TS37.213 v16.3.0 [1] as follows:
· Proposal: Adopt the following text proposal on TS 37.213.
	Reasons for change
	Undefined UL channel access procedure after LBT failure in the case of multi-slot UL scheduling without gap by multiple UL grants

	Summary of changes
	Clarify UL channel access procedure after LBT failure in the case of multi-slot UL scheduling without gap by multiple UL grants

	Specs/Sections impacted
	TS 37.213 section 4.2.1.0.1

	Consequences if not approved
	Incorrect and ambiguous UE behaviour for UL channel access procedure after LBT failure

	===========================Start of Text Proposal for TS37.213===========================
4.2.1.0.1	Channel access procedures for consecutive UL transmission(s) 
For contiguous UL transmission(s), the following are applicable:
-	If a UE is scheduled to transmit a set of UL transmissions including PUSCH using a UL grant , and if the UE cannot access the channel for a transmission in the set prior to the last transmission according to one of Type 1, Type 2, or Type 2A UL channel access procedures, the UE shall attempt to transmit the next transmission according to the channel access type indicated in the UL grant. Otherwise, if the UE cannot access the channel for a transmission in the set prior to the last transmission according to Type 2B UL channel access procedure, the UE shall attempt to transmit the next transmission according to Type 2A UL channel access procedure.
-	If a UE is scheduled by a gNB to transmit a set of UL transmissions including PUSCH using a UL grant, the UE shall not apply a CP extension for the remaining UL transmissions in the set after the first UL transmission after accessing the channel.
-	If a UE is scheduled to transmit a set of consecutive UL transmissions without gaps including PUSCH using more UL grants, and if the UE cannot access the channel for a transmission in the set prior to the last transmission regardless of any Type of UL channel access procedures, the UE shall attempt to transmit the next transmission according to the channel access type indicated in the UL grant.
-   If a UE is scheduled by a gNB to transmit a set of UL transmissions without gaps including PUSCH using more UL grant, the UE shall not apply a CP extension for the remaining UL transmissions in the set after the first UL transmission after accessing the channel.
-	If a UE is scheduled to transmit a set of  consecutive UL transmissions without gaps including PUSCH  using one or more UL grant(s), PUCCH using one or more DL grant(s), or SRS with one or more DL grant(s) or UL grant(s) and the UE transmits one of the scheduled UL transmissions in the set after accessing the channel according to one of Type 1, Type 2, Type 2A, Type 2B or Type 2C UL channel access procedures, the UE may continue transmission of the remaining UL transmissions in the set, if any. 
-	If a UE is configured to transmit a set of consecutive PUSCH transmissions on resources configured by the gNB, the time domain resource configuration defines multiple transmission occasions, and if the UE cannot access the channel according to Type 1 UL channel access procedure for transmitting in a transmission occasion prior to the last transmission occasion, the UE shall attempt to transmit in the next transmission occasion according to Type 1 UL channel access procedure. If the UE transmits in one of the multiple transmission occasions after accessing the channel according to Type 1 UL channel access procedure, the UE may continue transmission in the remaining transmission occasions in the set, wherein each transmission occasion starts at the starting symbol of a configured grant PUSCH within the duration of the COT. 
-	If a UE is configured by the gNB to transmit a set of consecutive UL transmissions without gaps including PUSCH, periodic PUCCH, or periodic SRS and the UE transmits one of the configured UL transmissions in the set after accessing the channel according to Type 1 UL channel access procedures, the UE may continue transmission of the remaining UL transmissions in the set, if any.
-	A UE is not expected to be indicated with different channel access types for any consecutive UL transmissions without gaps in between the transmissions, except if Type 2B or Type 2C UL channel access procedures are identified for the first of the consecutive UL transmissions. 
============================<<unchanged text omitted>>==============================
===========================End of Text Proposal for TS37.213===========================
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