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1 Introduction
This contribution discusses the following remaining issues of channel access for NR-U:
· CP and CAPC for 2nd UL transmission scheduled by a single UL grant
· Minimum latency for UL CWS adjustment 
· Clarification on LBT for non-unicast information only
· CAPC for Msg3/MsgA
2 CP and CAPC for 2nd UL Transmission Scheduled by a Single UL Grant
In previous meeting, how to indicate/derive CP extension and CAPC for two non-consecutive UL transmissions (e.g., PUSCH&SRS, or PUCCH&SRS) scheduled by a single DCI has been discussed. RAN1 agreed that the first one of the two non-consecutive UL transmissions scheduled with a single DCI (regardless of whether it is SRS or PUSCH/PUCCH) follows the indicated CP extension and the LBT type. For the second UL transmissions, that is not contiguous with the first one, though companies agreed that default LBT type and CP extension are used for the second UL transmission, no consensus achieved for the details. Two example alternatives are listed as below.  
	
	LBT type for 2nd transmission 
	CP extension for 2nd transmission

	Alt 1
	Type 2A LBT inside gNB’s COT and type 1 LBT outside gNB’s COT
	No CP extension 

	Alt 2
	Type 2A LBT inside gNB’s COT and type 1 LBT outside gNB’s COT, if type 1 for 1st transmission
Type 2A LBT, if type 2A/2B/2C for 1st transmission
	0, if the gap time between two non-consecutive UL transmission is 1 symbol
C1*symbol length-25us, if the gap time between two non-consecutive UL transmission is larger than 1 symbol



For LBT type, Alt 1 simplify specifies LBT type according to whether 2nd UL transmission is within gNB’s COT without dependency of LBT type for 1st UL transmission. Alt 2 specifies LBT type for 2nd UL transmission according to the LBT type indicated for 1st UL transmission. It is unclear why such association is needed, especially why Type 2A LBT can be performed for 2nd UL transmission without consideration of 2nd UL transmission is within or outside gNB’s COT as long as LBT type for 1st UL transmission is type 2A/2B/2C. For example, it is possible that 1st UL transmission is within gNB’s COT so that gNB indicates Type 2A LBT for 1st UL transmission, while 2nd UL transmission is already out of gNB’s COT. In that case, it does not make sense to perform Type 2A LBT for 2nd UL transmission which violates the basic principle for channel access procedure. 
For CP extension, Alt 1 simplify specifies CP extension =0, while Alt 2 specifies CP extension according to the gap length =1 or >1 symbol. The main concern for Alt 2 is whether it is always benefit to support “C1*symbol length-25us” when the gap is 1 symbol. One concern raised up in last meeting is, it doesn’t work if SCS =60KHz. The second concern is, it doesn’t work if 1st UL transmission is within gNB’s COT while 2nd UL transmission is out of COT wherein a UE has to perform Type-1 LBT but 25us gap is not sufficient. Furthermore, it would be safer to support a simple solution at late maintenance phase. Therefore, Alt 1 is should be supported. 
Proposal 1: For 2nd UL transmission of two non-consecutive UL transmissions (e.g., PUSCH&SRS, or PUCCH&SRS) scheduled by a single DCI, CP extension is zero, LBT type is Type 2A inside gNB’s COT and type 1 LBT outside gNB’s COT.
· Adopt the following TP for TS 38.211 & TS 37.213.
================================= Start of TP for TS 38.211 =================================
[bookmark: _Toc19796407][bookmark: _Toc26459633][bookmark: _Toc29230281][bookmark: _Toc36026540][bookmark: _Toc45107379]5.3.1	OFDM baseband signal generation for all channels except PRACH and RIM-RS
================================ Unchanged Texts Omitted =================================
-	for dynamically scheduled PUSCH, SRS, and PUCCH transmissions


	where  is given by Table 5.3.1-1 with  for ,  for , and  and  given by the higher-layer parameters cp-ExtensionC2-r16 and cp-ExtensionC3-r16, respectively, and  given by clause 4.3.1. For contention-based random access, or in absence of higher-layer configuration of  and , the value of shall be set to the largest integer fulfilling  for each of the values of . Text is applied to the first UL transmission scheduled by the scheduling DCI.
================================ Unchanged Texts Omitted =================================
================================= End of TP for TS 38.211 =================================

================================= Start of TP for TS 37.213 =================================
[bookmark: _Toc524694440][bookmark: _Toc28873150][bookmark: _Toc35593608][bookmark: _Toc44669016][bookmark: _Toc51607165]4.2.1	Channel access procedures for uplink transmission(s)
A UE can access a channel on which UL transmission(s) are performed according to one of Type 1 or Type 2 UL channel access procedures. Type 1 channel access procedure is described in clause 4.2.1.1. Type 2 channel access procedure is described in clause 4.2.1.2.
If a UL grant scheduling a PUSCH transmission indicates Type 1 channel access procedures, the UE shall use Type 1 channel access procedures for transmitting transmissions including the PUSCH transmission unless stated otherwise in this clause. 
A UE shall use Type 1 channel access procedures for transmitting transmissions including the autonomous or configured grant PUSCH transmission on configured UL resources unless stated otherwise in this clause.
If a UL grant scheduling a PUSCH transmission indicates Type 2 channel access procedures, the UE shall use Type 2 channel access procedures for transmitting transmissions including the PUSCH transmission unless stated otherwise in this clause. 
A UE shall use Type 1 channel access procedures for transmitting SRS transmissions not including a PUSCH transmission. UL channel access priority class  in Table 4.2.1-1 is used for SRS transmissions not including a PUSCH. 
If a UE is scheduled by an eNB/gNB to transmit PUSCH and SRS in contiguous transmissions without any gaps in between, and if the UE cannot access the channel for PUSCH transmission, the UE shall attempt to make SRS transmission according to uplink channel access procedures specified for SRS transmission.
If a UE is scheduled by a gNB to transmit PUSCH and SRS by a single UL grant in non-contiguous transmissions with gap in between, or a UE is scheduled by a gNB to transmit PUCCH and SRS by a single DL assignment in non-contiguous transmissions with gap in between, the UE shall use the channel access procedure for first UL transmission scheduled by the UL grant or the DL assignment according to the channel access indicated by the UL grant or the DL assignment, and the UE shall use Type 2A channel access procedure for second UL transmission scheduled by the UL grant or the DL assignment if the second UL transmission is within gNB Channel Occupancy Time, otherwise the UE shall use Type 1 channel access procedure for the second UL transmission. 
[bookmark: _Hlk26452879]A UE shall use Type 1 channel access procedures for PUCCH transmissions unless stated otherwise in this clause. If a DL grant determined according to Clause 9.2.3 in [7, TS38.213] or a random access response (RAR) message for successRAR scheduling a PUCCH transmission indicates Type 2 channel access procedures, the UE shall use Type 2 channel access procedures.
================================= End of TP for TS 37.213 =================================
3 UL reference duration for CWS adjustment 
In LAA, the reference subframe for UL CWS adjustment is defined as the most recent subframe before subframe n-3 with Type-1 LBT, wherein subframe n is the subframe UE receiving an UL grant or AUL-DFI. By such clear definition of the minimum latency between reference subframe and the subframe within UL grant/AUL-DFI, eNB and UE can have the same understanding of how and when UE adjusts CWS accordingly, thus eNB can provide sufficient gap for UE to perform corresponding Type-1 LBT.  
In NR-U, UL CWS adaptation is also based on CG-DFI or UL grant. Similarly, the minimum latency between reference duration and the UL grant/CG-DFI is needed for NR-U. For explicit HARQ-ACK in CG-DFI, RAN1 agreed that gNB configures minimum duration cg-minDFIDelay-r16 and valid HARQ-ACK can be determined according to cg-minDFIDelay-r1, which would be feasible to reuse it for reference duration determination for CG PUSCH without additional standard effort. But for PUSCH scheduled by UL grant, there is no such minimum latency defined between reference duration and the UL grant, which leads to unclear reference duration. To minimize the standard impact, cg-minDFIDelay-r1 can be reused for the minimum latency between reference duration and the UL grant. 
Proposal 2: Reuse the RRC configured minimum duration cg-minDFIDelay-r16 for the minimum latency between reference duration and the following UL grant or CG-PUSCH for CWS adjustment.
· Adopt the following TP for TS 37.213.
================================= Start of TP for TS 37.213 =================================
4.2.2.2	 Contention window adjustment procedures for UL transmissions scheduled/configured by gNB
================================ Unchanged Texts Omitted =================================
The HARQ-ACK feedback, reference duration and duration   in the procedure above are defined as the following:
-	For the purpose of contention window adjustment in this clause, HARQ-ACK feedback for PUSCH(s) transmissions are expected to be provided to UE(s) explicitly or implicitly where explicit HARQ-ACK is determined based on the valid HARQ-ACK feedback in a corresponding CG-DFI as described in clause 10.5 in [7], and implicit HARQ-ACK feedback is determined based on the indication for a new transmission or retransmission in the DCI scheduling PUSCH(s) as follows:
-	If a new transmission is indicated, 'ACK' is assumed for the transport blocks or code block groups in the corresponding PUSCH(s) for the TB-based and CBG-based transmission, respectively.
-	If a retransmission is indicated for TB-based transmissions, 'NACK' is assumed for the transport blocks in the corresponding PUSCH(s).
-	If a retransmission is indicated for CBG-based transmissions, if a bit value in the code block group transmission information (CBGTI) field is '0' or '1' as described in clause 5.1.7.2 in [8], 'ACK' or 'NACK' is assumed for the corresponding CBG in the corresponding PUSCH(s), respectively.
-	The reference duration corresponding to a channel occupancy initiated by the UE including transmission of PUSCH(s) is defined in this clause as a duration starting from the beginning of the channel occupancy until the end of the first slot where at least one PUSCH is transmitted over all the resources allocated for the PUSCH, or until the end of the first transmission burst by the UE that contains PUSCH(s) transmitted over all the resources allocated for the PUSCH, whichever occurs earlier, and the duration starting no later than a number of symbols provided by cg-minDFIDelay-r1 before an UL grant or a CG-DFI. If the channel occupancy includes a PUSCH, but it does not include any PUSCH transmitted over all the resources allocated for that PUSCH, and the duration starting no later than a number of symbols provided by cg-minDFIDelay-r1 before an UL grant or a CG-DFI, then, the duration of the first transmission burst by the UE within the channel occupancy that contains PUSCH(s) is the reference duration for CWS adjustment.
-	 where  is the duration of the transmission burst from start of the reference duration in  and  if the absence of any other technology sharing the channel cannot be guaranteed on a long-term basis (e.g. by level of regulation), and  otherwise.
================================ Unchanged Texts Omitted =================================
================================= End of TP for TS 37.213 =================================
4 Clarification of LBT for Non-Unicast Information Only
In TS 37.213, the conditions for using Type 1 DL channel access procedures are specified, which include: 
· unicast information (PDSCH or PDSCH + PDCCH) 
· Discovery burst only with duration larger than 1 ms or duty cycle larger than 1/20
· Discovery burst multiplexed with non-unicast information and with duration larger than 1 ms or duty cycle larger than 1/20
One scenario missing from above specified scenarios is non-unicast information only. For example, a standalone transmission of broadcast PDCCH and/or PDSCH, including RMSI, OSI, and paging, which is a typical and important implementation scenario for standalone operation on the unlicensed band. Since there is no specific discussion on the LBT type of non-unicast information, and by default, it should be Type 1 DL channel access procedure. For this, we propose the following TP to address this issue. 
Proposal 3: Adopt the following TP for TS 37.213.
================================= Start of TP for TS 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
[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 ., or 
- 	Transmission(s) initiated by a gNB including only non-unicast PDCCH/PDSCH.
================================ Unchanged Texts Omitted =================================
================================= End of TP for TS 37.213 =================================
5 CAPC for Msg3/MsgA
According to a RAN2 LS (R2-2008690), there are certain corner cases when the selected CAPC for Msg3 and MsgA PUSCH transmission can be different than p =1. Therefore, the CAPC selection mentioned in TS 37.213 should be modified accordingly. The LS also provides an example TP for information, which correctly reflects the required changes. More formally, we put the changes into the following TP. 

Proposal 4: Adopt the following TP for TS 37.213.
================================= Start of TP for TS 37.213 =================================
4.2.1	Channel access procedures for uplink transmission(s)
================================ Unchanged Texts Omitted =================================
A UE shall use Type 1 channel access procedure for PRACH transmissions and PUSCH transmissions without user plane data related to random access procedure that initiate a channel occupancy. In this case, with UL channel access priority class  in Table 4.2.1-1 is used for PRACH transmissions, and UL channel access priority class used for PUSCH transmissions is determined according to Clause 5.6.2 in [9]. 
================================ Unchanged Texts Omitted =================================
================================= End of TP for TS 37.213 =================================
6 Conclusion
The proposals made in this contribution are summarized below:

Proposal 1: For 2nd UL transmission of two non-consecutive UL transmissions (e.g., PUSCH&SRS, or PUCCH&SRS) scheduled by a single DCI, CP extension is zero, LBT type is Type 2A inside gNB’s COT and type 1 LBT outside gNB’s COT.
· Adopt the following TP for TS 38.211 & TS 37.213.
================================= Start of TP for TS 38.211 =================================
5.3.1	OFDM baseband signal generation for all channels except PRACH and RIM-RS
================================ Unchanged Texts Omitted =================================
-	for dynamically scheduled PUSCH, SRS, and PUCCH transmissions


	where  is given by Table 5.3.1-1 with  for ,  for , and  and  given by the higher-layer parameters cp-ExtensionC2-r16 and cp-ExtensionC3-r16, respectively, and  given by clause 4.3.1. For contention-based random access, or in absence of higher-layer configuration of  and , the value of shall be set to the largest integer fulfilling  for each of the values of . Text is applied to the first UL transmission scheduled by the scheduling DCI.
================================ Unchanged Texts Omitted =================================
================================= End of TP for TS 38.211 =================================

================================= Start of TP for TS 37.213 =================================
4.2.1	Channel access procedures for uplink transmission(s)
A UE can access a channel on which UL transmission(s) are performed according to one of Type 1 or Type 2 UL channel access procedures. Type 1 channel access procedure is described in clause 4.2.1.1. Type 2 channel access procedure is described in clause 4.2.1.2.
If a UL grant scheduling a PUSCH transmission indicates Type 1 channel access procedures, the UE shall use Type 1 channel access procedures for transmitting transmissions including the PUSCH transmission unless stated otherwise in this clause. 
A UE shall use Type 1 channel access procedures for transmitting transmissions including the autonomous or configured grant PUSCH transmission on configured UL resources unless stated otherwise in this clause.
If a UL grant scheduling a PUSCH transmission indicates Type 2 channel access procedures, the UE shall use Type 2 channel access procedures for transmitting transmissions including the PUSCH transmission unless stated otherwise in this clause. 
A UE shall use Type 1 channel access procedures for transmitting SRS transmissions not including a PUSCH transmission. UL channel access priority class  in Table 4.2.1-1 is used for SRS transmissions not including a PUSCH. 
If a UE is scheduled by an eNB/gNB to transmit PUSCH and SRS in contiguous transmissions without any gaps in between, and if the UE cannot access the channel for PUSCH transmission, the UE shall attempt to make SRS transmission according to uplink channel access procedures specified for SRS transmission.
If a UE is scheduled by a gNB to transmit PUSCH and SRS by a single UL grant in non-contiguous transmissions with gap in between, or a UE is scheduled by a gNB to transmit PUCCH and SRS by a single DL assignment in non-contiguous transmissions with gap in between, the UE shall use the channel access procedure for first UL transmission scheduled by the UL grant or the DL assignment according to the channel access indicated by the UL grant or the DL assignment, and the UE shall use Type 2A channel access procedure for second UL transmission scheduled by the UL grant or the DL assignment if the second UL transmission is within gNB Channel Occupancy Time, otherwise the UE shall use Type 1 channel access procedure for the second UL transmission. 
A UE shall use Type 1 channel access procedures for PUCCH transmissions unless stated otherwise in this clause. If a DL grant determined according to Clause 9.2.3 in [7, TS38.213] or a random access response (RAR) message for successRAR scheduling a PUCCH transmission indicates Type 2 channel access procedures, the UE shall use Type 2 channel access procedures.
================================= End of TP for TS 37.213 =================================
Proposal 2: Reuse the RRC configured minimum duration cg-minDFIDelay-r16 for the minimum latency between reference duration and the following UL grant or CG-PUSCH for CWS adjustment.
· Adopt the following TP for TS 37.213.
================================= Start of TP for TS 37.213 =================================
4.2.2.2	 Contention window adjustment procedures for UL transmissions scheduled/configured by gNB
================================ Unchanged Texts Omitted =================================
The HARQ-ACK feedback, reference duration and duration   in the procedure above are defined as the following:
-	For the purpose of contention window adjustment in this clause, HARQ-ACK feedback for PUSCH(s) transmissions are expected to be provided to UE(s) explicitly or implicitly where explicit HARQ-ACK is determined based on the valid HARQ-ACK feedback in a corresponding CG-DFI as described in clause 10.5 in [7], and implicit HARQ-ACK feedback is determined based on the indication for a new transmission or retransmission in the DCI scheduling PUSCH(s) as follows:
-	If a new transmission is indicated, 'ACK' is assumed for the transport blocks or code block groups in the corresponding PUSCH(s) for the TB-based and CBG-based transmission, respectively.
-	If a retransmission is indicated for TB-based transmissions, 'NACK' is assumed for the transport blocks in the corresponding PUSCH(s).
-	If a retransmission is indicated for CBG-based transmissions, if a bit value in the code block group transmission information (CBGTI) field is '0' or '1' as described in clause 5.1.7.2 in [8], 'ACK' or 'NACK' is assumed for the corresponding CBG in the corresponding PUSCH(s), respectively.
-	The reference duration corresponding to a channel occupancy initiated by the UE including transmission of PUSCH(s) is defined in this clause as a duration starting from the beginning of the channel occupancy until the end of the first slot where at least one PUSCH is transmitted over all the resources allocated for the PUSCH, or until the end of the first transmission burst by the UE that contains PUSCH(s) transmitted over all the resources allocated for the PUSCH, whichever occurs earlier, and the duration starting no later than a number of symbols provided by cg-minDFIDelay-r1 before an UL grant or a CG-DFI. If the channel occupancy includes a PUSCH, but it does not include any PUSCH transmitted over all the resources allocated for that PUSCH, and the duration starting no later than a number of symbols provided by cg-minDFIDelay-r1 before an UL grant or a CG-DFI, then, the duration of the first transmission burst by the UE within the channel occupancy that contains PUSCH(s) is the reference duration for CWS adjustment.
-	 where  is the duration of the transmission burst from start of the reference duration in  and  if the absence of any other technology sharing the channel cannot be guaranteed on a long-term basis (e.g. by level of regulation), and  otherwise.
================================ Unchanged Texts Omitted =================================
================================= End of TP for TS 37.213 =================================
Proposal 3: Adopt the following TP for TS 37.213.
================================= Start of TP for TS 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 ., or 
- 	Transmission(s) initiated by a gNB including only non-unicast PDCCH/PDSCH.
================================ Unchanged Texts Omitted =================================
================================= End of TP for TS 37.213 =================================
Proposal 4: Adopt the following TP for TS 37.213.
================================= Start of TP for TS 37.213 =================================
4.2.1	Channel access procedures for uplink transmission(s)
================================ Unchanged Texts Omitted =================================
A UE shall use Type 1 channel access procedure for PRACH transmissions and PUSCH transmissions without user plane data related to random access procedure that initiate a channel occupancy. In this case, with UL channel access priority class  in Table 4.2.1-1 is used for PRACH transmissions, and UL channel access priority class used for PUSCH transmissions is determined according to Clause 5.6.2 in [9]. 
================================ Unchanged Texts Omitted =================================
================================= End of TP for TS 37.213 =================================

