[bookmark: _Hlk53738101]3GPP TSG RAN WG1 #104-e                                  R1-2101671
e-Meeting, January 25th – February 5th, 2021

Source:	WILUS Inc.
Title:	Correction on DL/UL channel access procedure for NR-U
Agenda item:	7.2.2
Document for:	Discussion/Decision


1 Introduction
In this contribution, we discuss two remaining issues on DL/UL channel access procedure for NR-U, i.e., DL channel access procedure for PDCCH only transmission without PDSCH and UL 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 v16.4.0 [1]. 

Discussion on DL/UL channel access procedure for NR-U
DL channel access procedure for PDCCH only transmission without PDSCH
During the NR-U WI phase, RAN1 had not concluded DL channel access procedure for PDCCH only transmission without PDSCH. According to the current 37.213 specification, Type 1 DL channel access procedure is performed for DL transmission initiated by a gNB including unicast PDCCH scheduling user plane. However, it seems undefined which channel access priority class (CAPC) should be used for Type 1 DL channel access procedure. For example, in the case of the transmission including PDCCH only with DCI format 2_x series or DCI format 0_x (i.e., UL grant) without user plane data initiated by a gNB for NR-U, it is necessary to define which CAPC should be used to perform Type 1 channel access procedure. To this end, we propose to use 1) the highest priority (i.e., CAPC, p=1) for the transmission initiated by a gNB including PDCCH only transmission with DCI format 2_x series or 2) the CAPC of UL data scheduled by the UL grant for transmission including PDCCH only transmission with UL grant only. The detailed text proposal in 37.213 can be provided if this principle is agreed.
· Proposal 1: We propose to have one of the following options on CAPC selection for transmission initiated by a gNB including PDCCH only transmission.
· Alt-1: 
· We propose to have the highest priority (i.e., CAPC, p=1) for transmission initiated by a gNB including PDCCH only transmission with DCI format 2_x series for other purposes.
· We propose to follow the CAPC of UL data scheduled by the UL grant for transmission including PDCCH only transmission with UL grant only. 
· The detailed text proposal in 37.213 can be provided if this principle above is agreed.
· Alt-2: If left undefined on selecting CAPC for that transmission, it needs to be captured in the Chairman's Note as follows:
· It is up to a gNB’s implementation on CAPC selection for the PDCCH-only transmission with DCI format 2_x series or DCI format 0_x (i.e., UL grant) without user plane data initiated by a gNB.
· Alt-3: Adopt the following text proposal in section 4.1.1. on 37.213 
	[bookmark: _Toc524694427][bookmark: _Toc28873130][bookmark: _Toc35593588][bookmark: _Toc44668996][bookmark: _Toc51607145][bookmark: _Toc57990355]4.1.1	Type 1 DL channel access procedures
This clause describes channel access procedures to be performed by an eNB/gNB where the time duration spanned by the sensing slots that are sensed to be idle before a downlink transmission(s) is random. The clause is applicable to the following transmissions:
-	Transmission(s) initiated by an eNB including PDSCH/PDCCH/EPDCCH, or
[bookmark: _Hlk26439519]-	Transmission(s) initiated by a gNB including unicast PDSCH with user plane data, or unicast PDSCH with user plane data and unicast PDCCH scheduling user plane data, or
-	Transmission(s) initiated by a gNB with only discovery burst or with discovery burst multiplexed with non-unicast information, where the transmission(s) duration is larger than   or the transmission causes the discovery burst duty cycle to exceed . 
============================<<unchanged text omitted>>==============================
An eNB/gNB shall not transmit on a channel for a Channel Occupancy Time that exceeds  where the channel access procedures are performed based on a channel access priority class  associated with the eNB/gNB transmissions, as given in Table 4.1.1-1.
If an eNB/gNB transmits discovery burst(s) as described in clause 4.1.2  when  in the procedure above, the eNB/gNB shall not decrement  during the sensing slot duration(s) overlapping with discovery burst(s).
[bookmark: _Hlk26439537][bookmark: _Hlk26479819]A gNB may use any channel access priority class for performing the procedures above to transmit transmission(s) including discovery burst(s) satisfying the conditions described in this clause. 
A gNB may use any channel access priority class for performing the procedures above to transmit transmission(s) including PDCCH only transmission without user plane data.
A gNB shall use a channel access priority class applicable to the unicast user plane data multiplexed in PDSCH for performing the procedures above to transmit transmission(s) including unicast PDSCH with user plane data. 
For  and  , if the absence of any other technology sharing the channel can be guaranteed on a long term basis (e.g. by level of regulation), , otherwise, .

Table 4.1.1-1: Channel Access Priority Class (CAPC)
	Channel Access Priority Class ()
	
	
	
	
	allowed sizes

	1
	1
	3
	7
	2 ms
	{3,7}

	2
	1
	7
	15
	3 ms
	{7,15}

	3
	3
	15
	63
	8 or 10 ms
	{15,31,63}

	4
	7
	15
	1023
	8 or 10 ms
	{15,31,63,127,255,511,1023}






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], the TPs 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 v16.4.0 [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. As agreed at the RAN1#100bis-e meeting [2], for the consecutive UL transmissions including PUSCH using a single UL grant, the UE shall not apply a CP extension for the remaining UL transmissions in the set after the first UL transmission successfully 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 v16.4.0 [1].
· Proposal 2: Adopt the following text proposal on TS 37.213.
	===========================Start of Text Proposal for TS37.213===========================
[bookmark: _Toc28873153][bookmark: _Toc35593611][bookmark: _Toc44669019][bookmark: _Toc51607168][bookmark: _Toc57990378]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 one or more UL grant(s) , 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 or SRS symbol(s) using a one or more UL grant(s), 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 or SRS 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 two remaining issues on DL/UL channel access procedure for NR-U, i.e., DL channel access procedure for PDCCH only transmission without PDSCH and UL channel access procedure after LBT failure in case of multi-slot scheduling by multiple UL grants and provided text proposals for current specification of TS37.213 v16.4.0 [1] as follows:
· Proposal 1: We propose to have one of the following options on CAPC selection for transmission initiated by a gNB including PDCCH only transmission.
· Alt-1: 
· We propose to have the highest priority (i.e., CAPC, p=1) for transmission initiated by a gNB including PDCCH only transmission with DCI format 2_x series for other purposes.
· We propose to follow the CAPC of UL data scheduled by the UL grant for transmission including PDCCH only transmission with UL grant only. 
· The detail text proposal in 37.213 can be provided if this principle above is agreed.
· Alt-2: If left undefined on selecting CAPC for that transmission, it needs to be captured in the Chairman's Note as follows:
· It is up to a gNB’s implementation on CAPC selection for transmission initiated by a gNB including PDCCH only transmission with DCI format 2_x series for other purposes which is applicable to NR-U without user plane data or DCI format 0_x (i.e., UL grant) without user plane data.
· Alt-3: Adopt the following text proposal in section 4.1.1. on 37.213 
	4.1.1	Type 1 DL channel access procedures
This clause describes channel access procedures to be performed by an eNB/gNB where the time duration spanned by the sensing slots that are sensed to be idle before a downlink transmission(s) is random. The clause is applicable to the following transmissions:
-	Transmission(s) initiated by an eNB including PDSCH/PDCCH/EPDCCH, or
-	Transmission(s) initiated by a gNB including unicast PDSCH with user plane data, or unicast PDSCH with user plane data and unicast PDCCH scheduling user plane data, or
-	Transmission(s) initiated by a gNB with only discovery burst or with discovery burst multiplexed with non-unicast information, where the transmission(s) duration is larger than   or the transmission causes the discovery burst duty cycle to exceed . 
============================<<unchanged text omitted>>==============================
An eNB/gNB shall not transmit on a channel for a Channel Occupancy Time that exceeds  where the channel access procedures are performed based on a channel access priority class  associated with the eNB/gNB transmissions, as given in Table 4.1.1-1.
If an eNB/gNB transmits discovery burst(s) as described in clause 4.1.2  when  in the procedure above, the eNB/gNB shall not decrement  during the sensing slot duration(s) overlapping with discovery burst(s).
A gNB may use any channel access priority class for performing the procedures above to transmit transmission(s) including discovery burst(s) satisfying the conditions described in this clause. 
A gNB may use any channel access priority class for performing the procedures above to transmit transmission(s) including PDCCH only transmission without user plane data.
A gNB shall use a channel access priority class applicable to the unicast user plane data multiplexed in PDSCH for performing the procedures above to transmit transmission(s) including unicast PDSCH with user plane data. 
For  and  , if the absence of any other technology sharing the channel can be guaranteed on a long term basis (e.g. by level of regulation), , otherwise, .

Table 4.1.1-1: Channel Access Priority Class (CAPC)
	Channel Access Priority Class ()
	
	
	
	
	allowed sizes

	1
	1
	3
	7
	2 ms
	{3,7}

	2
	1
	7
	15
	3 ms
	{7,15}

	3
	3
	15
	63
	8 or 10 ms
	{15,31,63}

	4
	7
	15
	1023
	8 or 10 ms
	{15,31,63,127,255,511,1023}






· Proposal 2: 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 behavior 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 one or more UL grant(s) , 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 or SRS symbol(s) using a one or more UL grant(s), 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 or SRS 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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