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1	Introduction
This document captures the discussion in the following RAN1#100bis-e email thread:
[100b-e-NR-unlic-NRU-ChAcc-01] Email discussion/approval on clarifications to LBT with consecutive UL transmissions by 4/23; if necessary, followed by endorsing the corresponding TPs by 4/28 – Timo (Nokia)
During the preparation phase it was identified that the following TDocs and proposals relate to corrections and clarifications to consecutive UL transmissions:
Issue #2 Clarifications to LBT with consecutive UL transmissions
	Clarifications to LBT with consecutive UL transmissions
	R1-2001534 (2.7)
R1-2001652 (2.3)
R1-2001705 (2.2)
R1-2001759 (2.1)
R1-2001935 (p7)
R1-2001987 (p3)
R1-2002117 (p2, p3)
R1- 2002193 (p4)
R1-2002383 (p1)
R1-2002530 (p1)
R1-2002632 (p4, p5)



This contribution summarizes the discussion and collects companies views on each question. 
2. Issues identified in the contributions
 







2.1 LBT type after failing to transmit first PUSCH(s) of a set scheduled by an UL grant
Several TDocs addressed the issue of how to determine the UL channel access type and the value for CP extension in case channel access is not successful prior to the first PUSCH. 
The current specification text is inherited from LTE LAA, and works as such for UL channel access Type 2A. However, NR also support new UL Channel Access Types 2B and 2C, and the specifications will need to be updated to cover those cases as well. 
Type 2B UL channel Access indicated for the 1st of the consecutive UL transmissions
Several companies proposed that if a UE fails to access the channel with UL Type 2B channel access, Type 2A UL channel access shall be used for the following consecutively scheduled transmissions. There is also a related proposal to allow for transmitting with Type 2C at the start of the transmission burst for up to 0.584 ms, in case Type 2B LBT fails..  
FL Proposal #1: If a UE fails to access the channel with UL Type 2B channel access, Type 2A UL channel access shall be used for the following consecutively scheduled transmissions. 
- Discuss whether the UE could also perform Type 2C channel access and transmit accordingly in case Type 2B fails.

Type 2C UL channel Access indicated for the 1st of the consecutive UL transmissions
Similar considerations were there for Type 2C channel access as well. A difference is that Type 2C channel access does not involve channel sensing and will therefore always be successful. On the other hand, the duration of a UL transmission following Type 2C channel access can be at most 0.584 ms, after which the UE must stop the transmission, which as such resembles an LBT failure. 
In the case of consecutive UL transmissions starting with Type 2C LBT, one option is to first perform Type 2C LBT, and then stop the transmissions at the time when the next transmission would exceed the 0.584 ms limit. Another option would be the also perform Type 2B LBT at the same time, and Type 2B is successful, transmit all the UL transmissions at the same go, and otherwise fallback to Type 2C and transmit only up to 0.584 ms. This assumes that the DL-UL gap is exactly 16 us. 
FL Proposal #2: If a UE fails to access the channel after transmitting with UL Type 2C channel access (e.g. due to transmission duration exceeding 0.584 us), Type 2A UL channel access shall be used for the following consecutively scheduled transmissions. 
- Discuss whether the UE could also perform Type 2B channel access at the start of the transmission burst.
CP extension for the consecutively scheduled UL transmissions other than the first one
A few companies also discussed the issue of determining the length of CP extension for the consecutively scheduled UL transmissions, in case the LBT fails prior to the first transmissions. There seems to be consensus to use “0 “CP extension for the subsequent UL transmissions irrespective of the CP extension indicated in the scheduling grant.
FL Proposal #3: If a UE fails to access the channel prior to the first of the consecutive UL transmissions, it shall use “0” CP extension for the subsequent UL transmissions irrespective of the CP extension indicated in the scheduling grant(s).

Once the preferences related to the above proposals are clear, a TP will be drafted to reflect the agreed behaviour.
 
	Company / Org.
	Views on FL proposals #1-3

	
	

	
	

	
	

	
	




	R1-2001534:
Proposal 10：If a UE is scheduled to transmit a set of contiguous PUSCHs using a UL grant, and if the UE cannot access the channel prior to the last PUSCH transmission, the UE shall attempt to transmit the next transmission according to the channel access procedure type indicated in the UL grant unless Type 2B or Type 2C is indicated for which case the UE assumes Type 2A.
Proposal 13：If a UE is scheduled to transmit a set of contiguous PUSCHs using one or more UL grants, and if and if the UE has stopped transmitting during or before one of these UL transmissions, the UE may transmit a later UL transmission in the set using Type 2A UL channel access procedure.
*** <Beginning of Text Proposal 8> ***
4.2.1.0.1	Channel access procedures for consecutive UL transmission(s) 
*** Unchanged text is omitted ***
For contiguous UL transmissions(s) including a transmission pause, the following are applicable:
-	If a UE is scheduled to transmit a set of consecutive UL transmissions without gaps using one or more UL grant(s), and if the UE has stopped transmitting during or before one of these UL transmissions in the set and prior to the last UL transmission in the set, and if the channel is sensed by the UE to be continuously idle after the UE has stopped transmitting, the UE may transmit a later UL transmission in the set using Type 2A UL channel access procedure. 
-	If a channel sensed by a UE is not continuously idle after the UE has stopped transmitting, the UE may transmit a later UL transmission in the set using Type 1 channel access procedure with the UL channel access priority class indicated in the DCI corresponding to the UL transmission.
*** Unchanged text is omitted ***
*** <End of Text Proposal 8> ***

	R1- 2001652
[bookmark: _Ref37180602][bookmark: _Ref37427574]Proposal 3: The indicated Type 2B LBT should be allowed to change to Type 2A for multi-PUSCH transmission within the gNB initiated COT if the channel is sensed to be busy before the first PUSCH. The indicated CP extension is only applicable to the first PUSCH transmission.

	R1-2001705
Proposal 2: It is proposed to reuse a similar way on “channel access procedures for consecutive UL transmissions” for NR-U UE and capture it in Section 4.2.1.0.1 of the latest version of TS 37.213.
4.2.1.0.1	Channel access procedures for consecutive UL transmission(s)
--------------------------------------------------------- Start of TP #2------------------------------------------------------------------
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 to eNB/gNB , 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, or the channel access type used by the previous PUSCH transmission. 
-	If a UE is scheduled to transmit a set of consecutive UL transmissions without gaps including PUSCH using one or more UL grant(s) to eNB/gNB, 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 2A 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 part omitted>

	R1-2001759
Proposal 1: For contiguous uplink transmissions, if LBT for the first uplink transmission fails, type-2A channel access procedure with CP extension of 0 can be used if the later uplink transmission is within a gNB’s COT, otherwise, type-1 channel access procedure with CP extension of 0 shall be used.  
----------------------------------- TP1: Start of TP 37.213 section 4.2.1.0.1 ---------------------------------------
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, 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 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.
-	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 cannot access the channel for the first transmission, the UE shall attempt to transmit the next transmission according to Type 2A UL channel access procedures if Type 2A, Type 2B, or Type 2C UL channel access procedures is indicated in the UL grant, otherwise, the UE shall attempt to transmit the next transmission according to Type 1 UL channel access procedures. The UE shall assume CP extension length is 0 for the next transmission no matter which CP extension length is indicated in the UL grant.
-	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 parts are omitted>
----------------------------------------End of TP 37.213 section 4.2.1.0.1 -----------------------------------------

	R1-2001987
Proposal 3: If LBT fails for the first PUSCH in case of multi-TTI PUSCH scheduling, 
· if the CAT-4 LBT is indicated, the UE continues CAT-4 LBT operation for the subsequent PUSCH; 
· if the CAT-1 or CAT-2 LBT is indicated, UE performs 25us CAT-2 LBT for the subsequent PUSCH;  
· CP extension of 0 us applies to the subsequent PUSCH.  

TS 37.213
*** Unchanged text is omitted ***
4.2.1.0.1Channel 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, 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 either 1 or 2A. 
-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 2A if the indicated channel access type is 2B or 2C 
-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 text is omitted ***
TS 38.214, S 6.1.2.1.
*** Unchanged text is omitted ***
If pusch-TimeDomainAllocationList in pusch-Config contains row indicating resource allocation for two to eight contiguous PUSCHs, K2 indicates the slot where UE shall transmit the first PUSCH of the multiple PUSCHs. Each PUSCH has a separate SLIV and mapping type. The number of scheduled PUSCHs is signalled by the number of indicated valid SLIVs in the row of the pusch-TimeDomainAllocationList signalled in DCI format 0_1. For operation with shared spectrum channel access, if the UE fails to access the channel for the first PUSCH, 0 value of a cyclic prefix extension Text is applied for the transmission of the subsequent PUSCHs according to [4, TS 38.211]. 

*** Unchanged text is omitted ***


	R1-2002117
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.
================================= 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 =================================

	R1-2002193
Proposal 4: Any of the UL channel access types can be indicated for UL transmissions without gaps. 

	Channel access type indicated for the first of the consecutive UL transmissions
	LBT for the 1st UL transmission
	LBT for the later UL transmissions

	Type 1
	Type 1 
	If 1st LBT fails: Type 1

	Type 2A
	Type 2A 
	If 1st LBT fails: Type 2A

	Type 2B
	Type 2B: if type 2B fails, use Type 2C if related conditions are met
	If 1st Type 2B LBT fails: Type 2A

	Type 2C
	Type 2C; Also perform Type 2B at the same time if the gap=16 us
	If 1st LBT (Type 2B) fails: Type 2A


See also the related TP in the TDoc

	R1-2002383
Proposal 1:
-	TS37.213 to capture channel access type switching to Type-2A for the second or later attempts for consecutive UL transmissions.
	Adopt the following Text proposal #1.
[bookmark: _Toc35593611]Text proposal #1
--------- beginning of text proposal for TS 37.213 
<omitted>
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 Type 1 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 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 Type 2A, Type 2B or Type 2C UL channel access procedures, the UE shall attempt to transmit the next transmission according to Type 2A UL channel access procedures. 
-	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. 

	R1-2002530
Proposal 1. For multiple consecutive UL transmission, the CP extension and LBT type (other than cat 4 LBT) are applicable to the first scheduled transmission only. If the first transmission did not happen due to LBT failure, as the gap is larger than planned, the UE should use 25us Cat 2 LBT and CP extension 0.
==============TP for 37.213 4.2.1.0.1=====================================
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, 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 to transmit a set of consecutive UL transmissions without gaps including PUSCH  using one or more UL grant(s) and if the UE cannot access the channel for the first transmission in the set, the UE may attempt to transmit for later UL transmissions. If the first transmission is scheduled to access the channel using Type 1 UL channel access procedure, the UE shall attempt to access the channel with Type 1 UL channel access procedure for later UL transmissions in the set. If the first transmission is scheduled to access the channel using Type 2A, Type 2B, Type 2C UL channel access procedures, the UE shall attempt to access the channel with Type 2A UL channel access procedure with CP extension length 0 for later UL transmissions in the set.
-	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 part omitted--------------------
=================================================


	R1-2002632
Proposal 5: We propose to choose one of the following options at the RAN1#100 e-Meeting.
-	Option 1: The UE should attempt to transmit a later UL transmission using 16us Cat-2 LBT indicated in the DCI according to the current TS37.213 specification after failure of 16us Cat-2 LBT in the set of consecutive UL transmission.
-	Option 2: The UE should attempt to transmit a later UL transmission using Type 2A UL channel access procedure after failure of 16us Cat-2 LBT in the set of consecutive UL transmission.
-	Option 3: The UE should attempt to transmit a later UL transmission using Type 1 UL channel access procedure in the set of consecutive UL transmission.



2.2 LBT type for consecutive CG transmissions
One contribution proposes to add a clarification related to the agreement ant RAN1#97:
RAN1 #97
Agreement:
UE can only start transmissions accessing transmission opportunities provided by a configured grant at the configured/indicated starting position.
 
FL Proposal #4: Discuss whether and how to capture in the specifications the limitation based on the RAN1#97 agreement “UE can only start transmissions accessing transmission opportunities provided by a configured grant at the configured/indicated starting position.” 
	Company / Org.
	View on FL proposal #4

	
	

	
	

	
	

	
	




	
R1-2001534:
Proposal 11：Capture the UE channel access procedure based on the above agreement in TS 37.213
· A subclause for CG transmissions should be inserted in Section 4.2.1.0.1 ‘Channel access procedures for consecutive UL transmission(s)’ under “For contiguous UL transmissions…” as shown in TP7.

*** <Beginning of Text Proposal 7> ***
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, the UE shall attempt to transmit the next transmission according to the channel access procedure type indicated in the UL grant if Type 1 or Type 2A UL channel access procedure is indicated, the UE shall attempt to transmit the next transmission according to Type 2A if a different UL channel access procedure is indicated otherwise. 
-	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.
-    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 at which the UE may access the channel according to Type 1 UL channel access procedure, each transmission occasion starts at the starting symbol of a configured grant PUSCH within the duration of the COT.
-	A UE is not expected to be indicated with different channel access types for any consecutive UL transmissions without gaps in between the transmissions. 
*** <End of Text Proposal 7> ***




2.3 Direct transmission of UL transmission(s) following configured grant UL transmission(s)
Back-to-back Configured Grant and Dynamically scheduled UL transmissions were discussed in a couple of TDocs. Both TDocs propose supporting a behaviour similar to Rel-15 LAA AUL.
FL Proposal #5: Discuss whether and how to capture in the specifications the channel access behaviour for back-to-back CG and dynamically scheduled UL transmissions.
	Company / Org.
	[bookmark: _GoBack]View on FL proposal #5

	
	

	
	

	
	

	
	


 

	R1-2001534:
Proposal 15： A behavior similar to that of FeLAA for UL transmission(s) immediately following autonomous UL transmission(s) should be supported in NR-U for UL transmission(s) immediately following configured grant UL transmission(s).
*** <Beginning of Text Proposal 9> ***
4.2.1.0.1	Channel access procedures for consecutive UL transmission(s) 
*** Unchanged text is omitted ***
For UL transmission(s) following configured grant UL transmission(s), the following are applicable:
-	If a UE is scheduled by a DCI received from a gNB to transmit UL transmission(s) starting from symbol  in slot  using Type 1 channel access procedure without CP extension, and if the UE starts configured grant UL transmissions before slot  using Type 1 channel access procedure, and the scheduled UL transmission(s) occupies all the RBs of the same channels occupied by the configured grant UL transmission(s) or all the RBs of a subset thereof, the UE may directly transmit the scheduled UL transmission(s) according to the received DCI from symbol  in slot  without a gap, if the priority class value of the performed channel access procedure is larger than or equal to the priority class value indicated in the DCI, and the configured grant  UL transmission shall end at the symbol preceding symbol . The sum of the lengths of the configured grant UL transmission(s) and the scheduled UL transmission(s) shall not exceed the maximum channel occupancy time corresponding to the priority class value used to transmit the configured grant UL transmission(s). Otherwise, the UE shall terminate the configured grant UL transmission by dropping the transmission of at least the CG-PUSCH before symbol  in slot  and transmit the scheduled UL transmission(s) according to the received DCI.
*** Unchanged text is omitted ***
*** <End of Text Proposal 9> ***

	R1- 2001935
Proposal #7: The CG-DG PUSCH back-to-back transmission is supported in NR-U when the following conditions in addition to conditions defined for LTE LAA are satisfied:
· The DG-PUSCH can be transmitted without performing the LBT immediately after the CG-PUSCH only when there is no timing gap between the ending symbol of CG-PUSCH and the starting symbol of DG-PUSCH and the bandwidth of DG-PUSCH is the same as the bandwidth of CG-PUSCH. Otherwise, UE should terminate CG PUSCH at least X (FFS on whether X is predefined as 1 slot or semi-statically configured) symbols before the starting symbol of DG-PUSCH.




3. Conclusions
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