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1 Introduction
This contribution discusses the following remaining issues of channel access for NR-U:
· Duty cycle of discovery burst
· LBT for multi-PUSCH
· CWS adjustment 
2 Duty Cycle of Discovery Burst 
In Rel-16, it was agreed that the configuration for Type0-PDCCH follows the same as Rel-15, which implies the value of parameter M in determining the Type0-PDCCH monitoring occasions can be one from 1/2, 1, or 2. When CORESET #0 and its associated PDSCH of RMSI are included in the discovery burst, the total duration of discovery burst may vary based on the starting point of the transmission subject to LBT, when M is 1 or 2. 
An example of this observation is shown in Figure 1. In this example, Q=4, M=1, and O is chosen such that SS/PBCH blocks and its associated RMSI burst are located in the same half frame. The gNB intends to transmit SS/PBCH block with index 0 and 1, as well as their associated RMSI. If LBT succeeds before the SS/PBCH block candidate location with index 0, the discovery burst duration can be determined as 2 slots (1 ms), and Type 2 DL channel access procedure could be applicable; while if LBT succeeds before the SS/PBCH block candidate location with index 4, the discovery burst duration can be determined as 4 slots (2 ms), and Type 2 DL channel access procedure cannot be applicable. Hence, the duty cycle of discovery burst should be determined based on its actual transmission starting instance, and its associated periodicity should be determined regardless of the location where LBT succeeds. We have the following proposal to address this issue.   


[bookmark: _Ref32230051]Figure 1 Illustration of a variable duration of discovery burst subject to LBT.
Proposal 1: Adopt the following TP for TS 37.213.
================================= Start of TP for TS 37.213 =================================
4.0	General
================================ Unchanged Texts Omitted =================================
-	A discovery burst refers to a DL transmission burst including a set of signal(s) and/or channel(s) confined within a window and associated with a duty cycle. The duty cycle is defined as , wherein  is the duration of the discovery burst and determined according to the transmission starting instance of the discovery burst, and  is determined as the periodicity of the discovery burst transmission window, as described in subclause 4.1 of [7]. The discovery burst can be any of the following:
-	Transmission(s) initiated by an eNB that includes a primary synchronization signal (PSS), secondary synchronization signal (SSS) and cell-specific reference signal(s)(CRS) and may include non-zero power CSI reference signals (CSI-RS).
-	Transmission(s) initiated by a gNB that includes at least an SS/PBCH block consisting of a primary synchronization signal (PSS), secondary synchronization signal (SSS), physical broadcast channel (PBCH) with associated demodulation reference signal (DM-RS) and may also include CORESET for PDCCH scheduling PDSCH with SIB1, and PDSCH carrying SIB1 and/or non-zero power CSI reference signals (CSI-RS).
================================= End of TP for TS 38.213 =================================
3 LBT for Multi-PUSCH
For single PUSCH scheduling, UE performs LBT according to the channel access type indication (Type 1/2A/2B/2C indicated by ChannelAccess-CPext) in UL grant. One exception case is, UE may switch from the indicated Type 1 channel access to Type 2A if the corresponding UL transmission is within gNB’s COT. 
For multi-PUSCH scheduling, an additional exception case to allow UE switching channel access type from the indicated channel access type needs to be specified, i.e. if UE fails to access the channel for the first PUSCH, whether UE can continue to attempt the next PUSCH transmission according to the indicated channel access type, if the indicated type is Type 2B. RAN1 agreed that Type 2B can be applied only if the gap is 16us. If the gap before the first PUSCH is 16us, and UE fails to access the channel for the first PUSCH, then, the gap before a later PUSCH is larger than 16us gap. In this case, UE shall not perform Type 2B channel access. Instead, Type 2A shall be performed. For other channel access types indicated by UL grant, i.e. Type 1/2A/2C, the UE shall attempt to transmit next PUSCH according to the channel access type indicated in the UL grant as LTE eLAA. 

Proposal 2: For multi-PUSCH scheduling, if Type 2B channel access is indicated by the UL grant, UE shall perform Type 2B channel access for the first scheduled PUSCH and switch to Type 2A channel access for next PUSCH transmission if UE fails to access the channel for first scheduled PUSCHs.
To resolve this, we have the following TP:
Proposal 3: Adopt the following TP for TS 37.213.
================================= Start of TP for TS 37.213 =================================
[bookmark: _Toc28873153]4.2.1.0.1 Channel access procedures for consecutive UL transmission(s)
================================ Unchanged Texts Omitted =================================
For contiguous UL transmission(s), the following are applicable:
[bookmark: _Hlk32246991]-	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, the UE shall attempt to transmit the next transmission according to the channel access type indicated in the UL grant if the indicated channel access type is Type 1 or Type 2A or Type 2C, otherwise, UE shall attempt to transmit the next transmission according to Type 2A UL channel access procedure. 
-	If a UE is scheduled to transmit a set of consecutive UL transmissions without gaps including PUSCH using one or more 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 or Type 2 UL channel access procedures, the UE may continue transmission of the remaining UL transmissions in the set, if any.
[bookmark: _Hlk32246424]-	A UE is not expected to be indicated with different channel access types for any consecutive UL transmissions without gaps in between the transmissions. 
================================ Unchanged Texts Omitted =================================
4 CWS adjustment 
NR-U UL CWS adaptation is based on explicit or implicit HARQ-ACK feedbacks from gNB, i.e., by HARQ-ACK bitmap in CG-DFI, or by NDI in UL grant. For explicit HARQ-ACK in CG-DFI, RAN1 agreed that gNB configures minimum duration cg-minDFIDelay-r16. For single PUSCH and CG PUSCH repetition, HARQ-ACK in CG-DFI is valid only if a first symbol of the CG-DFI is after a last symbol of the PUSCH transmission, or of any repetition of the PUSCH transmission, by cg-minDFIDelay-r16. For schedule-based PUSCH repetition, valid ACK and NACK is defined separately. CWS should be adjusted according to valid HARQ-ACK, but the current description in TS 37.213 is not clear.  
Proposal 4: Reuse the RRC configured minimum duration cg-minDFIDelay-r16 for the minimum latency between reference duration and the following UL grant or CG-DFI for CWS adjustment.
Proposal 5: Specify CWS adjustment based on valid HARQ-ACK defined in TS 38.213.
To resolve this, we have the following TP:
Proposal 6: 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 =================================
[bookmark: _Hlk26519434][bookmark: _Hlk26519341]The HARQ-ACK feedback, reference duration and duration   in the procedure above are defined as the following:
-	HARQ-ACK feedback for PUSCH(s) transmissions are expected to be provided to UE(s) explicitly or implicitly where implicit HARQ-ACK feedback for the purpose of contention window adjustment in this subclause, 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 subclause 5.1.7.2 in [8], 'ACK' or 'NACK' is assumed for the corresponding CBG in the corresponding PUSCH(s), respectively.
Explicit HARQ-ACK feedback for the purpose of contention window adjustment in this subclause is determined based on valid HARQ-ACK in the CG-DFI as described in subclause 10.5 in [7].
-	The reference duration corresponding to a channel occupancy initiated by the UE including transmission of PUSCH(s) is defined in this subclause as a duration starting from the beginning of the channel occupancy until the end of the first slot where at least one unicast PUSCH is transmitted over all the resources allocated for the PDSCH, or until the end of the first transmission burst by the gNB that contains unicast PUSCH(s) transmitted over all the resources allocated for the PDSCH, 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 unicast PDSCH, but it does not include any unicast PDSCH 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 duraon 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.
If a UE transmits transmissions using Type 1 channel access procedures associated with the channel access priority class  on a channel and the transmissions are not associated with explicit or implicit HARQ-ACK feedbacks as described above in this subclause, the UE adjusts  before step 1 in the procedures described in subclause 4.2.1.1, using the latest  used for any UL transmissions on the channel using Type 1 channel access procedures associated with the channel access priority class . If the corresponding channel access priority class  has not been for any UL transmission on the channel,  is used.
================================ Unchanged Texts Omitted =================================
5 Conclusion
The proposals made in this contribution are summarized below:
Proposal 1: Adopt the following TP for TS 37.213.
================================= Start of TP for TS 37.213 =================================
4.0	General
================================ Unchanged Texts Omitted =================================
-	A discovery burst refers to a DL transmission burst including a set of signal(s) and/or channel(s) confined within a window and associated with a duty cycle. The duty cycle is defined as , wherein  is the duration of the discovery burst and determined according to the transmission starting instance of the discovery burst, and  is determined as the periodicity of the discovery burst transmission window, as described in subclause 4.1 of [7]. The discovery burst can be any of the following:
-	Transmission(s) initiated by an eNB that includes a primary synchronization signal (PSS), secondary synchronization signal (SSS) and cell-specific reference signal(s)(CRS) and may include non-zero power CSI reference signals (CSI-RS).
-	Transmission(s) initiated by a gNB that includes at least an SS/PBCH block consisting of a primary synchronization signal (PSS), secondary synchronization signal (SSS), physical broadcast channel (PBCH) with associated demodulation reference signal (DM-RS) and may also include CORESET for PDCCH scheduling PDSCH with SIB1, and PDSCH carrying SIB1 and/or non-zero power CSI reference signals (CSI-RS).
================================= End of TP for TS 38.213 =================================
Proposal 2: For multi-PUSCH scheduling, if Type 2B channel access is indicated by the UL grant, UE shall perform Type 2B channel access for the first scheduled PUSCH and switch to Type 2A channel access for next PUSCH transmission if UE fails to access the channel for first scheduled PUSCHs.
Proposal 3: Adopt the following TP for TS 37.213.
================================= Start of TP for TS 37.213 =================================
4.2.1.0.1 Channel access procedures for consecutive UL transmission(s)
================================ Unchanged Texts Omitted =================================
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, the UE shall attempt to transmit the next transmission according to the channel access type indicated in the UL grant if the indicated channel access type is Type 1 or Type 2A or Type 2C, otherwise, UE shall attempt to transmit the next transmission according to Type 2A UL channel access procedure. 
-	If a UE is scheduled to transmit a set of consecutive UL transmissions without gaps including PUSCH using one or more 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 or Type 2 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. 
================================ Unchanged Texts Omitted =================================
Proposal 4: Reuse the RRC configured minimum duration cg-minDFIDelay-r16 for the minimum latency between reference duration and the following UL grant or CG-DFI for CWS adjustment.
Proposal 5: Specify CWS adjustment based on valid HARQ-ACK defined in TS 38.213.
Proposal 6: Adopt the following TP for TS 37.213.
================================= Start of TP for TS 37.213 =================================
[bookmark: _GoBack]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:
-	HARQ-ACK feedback for PUSCH(s) transmissions are expected to be provided to UE(s) explicitly or implicitly where implicit HARQ-ACK feedback for the purpose of contention window adjustment in this subclause, 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 subclause 5.1.7.2 in [8], 'ACK' or 'NACK' is assumed for the corresponding CBG in the corresponding PUSCH(s), respectively.
Explicit HARQ-ACK feedback for the purpose of contention window adjustment in this subclause is determined based on valid HARQ-ACK in the CG-DFI as described in subclause 10.5 in [7].
-	The reference duration corresponding to a channel occupancy initiated by the UE including transmission of PUSCH(s) is defined in this subclause as a duration starting from the beginning of the channel occupancy until the end of the first slot where at least one unicast PUSCH is transmitted over all the resources allocated for the PDSCH, or until the end of the first transmission burst by the gNB that contains unicast PUSCH(s) transmitted over all the resources allocated for the PDSCH, 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 unicast PDSCH, but it does not include any unicast PDSCH 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 duraon 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.
If a UE transmits transmissions using Type 1 channel access procedures associated with the channel access priority class  on a channel and the transmissions are not associated with explicit or implicit HARQ-ACK feedbacks as described above in this subclause, the UE adjusts  before step 1 in the procedures described in subclause 4.2.1.1, using the latest  used for any UL transmissions on the channel using Type 1 channel access procedures associated with the channel access priority class . If the corresponding channel access priority class  has not been for any UL transmission on the channel,  is used.
================================ Unchanged Texts Omitted =================================
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