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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

	ZTE, Sanechips
	Firstly, I would like to confirm whether the current spec has supported the following situations:
· Case 1: Type 1 (e.g., Cat 4 LBT) for the 1st of the consecutive UL transmissions, if LBT failure, gNB will indicate Type 2A (e.g., 25us Cat2 LBT) to UE to continue performing channel access for next UL transmission; or gNB will indicate Type 1 for next UL transmission
· Case 2: Type 2A (e.g., 25us Cat2 LBT) for the 1st of the consecutive UL transmissions, if LBT failure, gNB will indicate Type 2A or Type 1 to UE to continue performing channel access for next UL transmission.

Secondly, for the three proposals listed by FL, my answer is as follows:
For proposal 1:
· Support the main bullet
· For sub-bullet, if Type 2C is supported for the 1st UL transmission, I don’t know whether there is a gap between 1st and 2rd UL transmission to be used to perform Type2A. in my understanding, there is no gap for consecutive UL transmission(s). So I don’t tend to support Type2C for 1st UL transmission.
For proposal 2:
I don’t support fallback to Type 2C when channel is detected as busy with Type2B. Considering if channel is assessed as busy, it means the current channel is being occupied. Even if UE is allowed to transmit 0.584ms by using Type 2C, its performance is also hard to be guaranteed. So it is not a nice choice.
· For sub-bullet, my suggestion is if Type 2B is indicated and LBT success, the UE will continue transmission of the remaining UL transmissions. Otherwise, UE continues to try channel access using Type 2A in the next UL transmission
For Proposal 3:
I tend to support “0” CP extension for remaining UL transmissions after the first UL transmission due to LBT successful


	Intel
	We support all three proposals.

	Huawei, HiSilicon
	For the Case 1 and Case 2 mentioned by ZTE, the spec currently does not capture them. Therefore, we proposed to adopt the top part of our TP7 in R1-2001534 as also captured in our Proposal 10 in the summary below.

FL proposals:
For FL Proposal #1: We support the main bullet
· If Type 2B has been indicated for the first transmission, a gap 16us is already assumed before that first transmission
· If Type 2B fails, and the scheduled UL burst duration <= 0.584 us, then transmitting according to Type 2C channel access is technically possible. However, gNB should have indicated Type 2C in the first place. Performing Type 2A before the subsequent transmission in burst is not applicable here. 

· If Type 2B fails, and the scheduled UL burst duration > 0.584 us, then transmitting according to Type 2C channel access is not possible. Type 2A should be performed before the subsequent transmission in burst 
· If “condition is met” refers only to the duration of the 1st transmission being <= 0.584us, then that would imply UE purposely stops any subsequent transmissions not fully contained in the 0.584us and then applies Type 2A before later transmissions if any  similar concern as for FL Proposal #2      

For FL Proposal #2:
· If Type 2C has been indicated, and the scheduled UL burst duration > 0.584 us, then transmitting according to Type 2C channel access is not possible. gNB should have indicated Type 2B in the first place and the case should be avoided
· If UE purposely stops any subsequent transmissions not fully contained in the 0.584us and then applies Type 2A before later transmissions Not an appealing option since it is known to replace a 16us CAT2 (with a proper indication) by a later 25us CAT2 that is more stringent and more likely to fail due to stopping the transmission within burst

For FL Proposal #3: We support this proposal



	NTT DOCOMO
	Support FL proposals #1-3.
Regarding the discussion point in FL proposal #1, as Type 2B channel access is applicable only when gNB indicates it by DCI to the UE (i.e., it is intended by the gNB), Type 2C channel access should not be applicable when Type 2B fails.
Regarding the discussion point in FL proposal #2, same as above, as Type 2C channel access is applicable only when gNB indicates it by DCI to the UE (i.e., it is intended by the gNB), Type 2B channel access should not be applicable at the same time.

	Samsung
	Agree with FL proposal #1 and #3. 
gNB should not indicate type 2C channel access if the consecutive UL transmissions would exceed 0.584ms. Instead, gNB can transmit two UL grants, one UL grant schedules consecutive UL transmissions ≤ 0.584ms with type 2C LBT, and another UL grant schedules remaining UL transmission with type 2A or 2B if still within COT. Therefore, no need to discuss TP #2 case.

	WILUS
	We support both the main bullet of FL proposal #1 and FL proposal #3.
Regarding FL proposal #2, we share the view with Samsung and HW. If a duration of UL transmission burst scheduled by a UL grant is > 0.584ms, a gNB should have indicated Type 2B via UL grant assuming that the gap is equal to 16us or a gNB should have indicated Type 2A via UL grant within a COT shared by gNB. Therefore, I think no issue to discuss on Type 2C LBT (no LBT) failure case. 

	Charter Communications
	For proposal #1, we support falling back to Type 2A channel access for remaining UL transmissions if the first Type 2B access fails. We don’t agree with the associated proposal of allowing Type 2C access, this would result in intentional collision with another on-going transmission.
For proposal #2, we don’t think stopping after 0.584 ms is equivalent to LBT failure. If the UE has consecutive UL transmissions that exceed a cumulative duration of 0.584 ms, then the gNB should not have indicated a Type 2C channel access for the entire UL CO to begin with. The correct approach would be to break up the transmissions into two grants, the first starting with Type 2C, and the second starting with Type 2B or 2A.
For proposal #3, we are fine with “0” CP extension.   

	LG
	We support FL proposal #3 and FL proposal #1 and #2 need to be clarified.
For FL proposal #1 and #2, it is necessary to clarify whether consecutive UL transmissions are scheduled by a single UL grant (i.e., multi-TTI scheduling) or multiple UL grants.
For the multi-TTI scheduling case, the Type 2A channel access is applicable to the following consecutively scheduled transmissions if a UE fails to access the channel with UL Type 2B or Type 2C channel access that is indicated in multi-TTI scheduling DCI.
However, for the multiple UL grants case, the Type 2B or Type 2C channel access should not be indicated to the subsequent transmissions, and Type 2C channel access should not be supported for the 1st UL transmission if the set of consecutive UL transmissions prolong more than 0.584 ms. Therefore, Type 2B channel access to the 1st UL transmission followed by the Type 2A channel access to the following consecutively scheduled transmissions or Type 2B channel access to the whole consecutive UL transmissions are only allowed to be scheduled in this case.

	vivo
	Support proposl#1 and #3.
For proposal 2, gNB should not indicated Type 2C if the scheduled UL transmission exceeds 0.584ms, which is not a reasonable case since type 2C LBT is only applicable for transmissions less than 0.584ms.

	Lenovo, Motorola Mobility
	FL Proposal #1: We support to use Type 2A for the multi-TTI scheduling case. For multiple UL grants case, we should still follow the indicated Type for the consecutively scheduled transmission. We don't support using Type 2C in case Type 2B fails.
FL Proposal #2: We disagree with the proposal. In our view, the problematic situation can be easily avoided by gNB scheduling. Therefore we don't need a solution for this case.
FL Proposal #3: We support 0 CP extension in case of multi-TTI scheduling. For the multiple UL grants case, we don't see a need to override the indicated CP extension.

In addition, we are wondering whether we may need to revisit the current spec text saying:
"A UE is not expected to be indicated with different channel access types for any consecutive UL transmissions without gaps in between the transmissions."
In our reading,Type 2A/2B/2C are "different channel access types" in terms of that statement. But it may be useful to allow 2C for the last slot with 2A/2B for the slot preceding that.

	Sharp
	We support Proposal #1 and #3.
For Proposal #2, we share the views from Huawei, Samsung, Wilus and Charter. We don’t see the need to discuss it, as Type 2C should not be indicated if a total duration of scheduled UL exceeds 0.584 ms.




	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 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. 
*** <End of Text Proposal 7> ***
*** <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

	ZTE, Sanechips
	I suggest that this content should be placed in AI 7.2.2.2.4 to capture and consider. Besides, the specific starting position of CG have not been determined yet and being discussed in CG.

	Intel
	We are supportive for the second part of the following TP. First part of the TP is related to the discussion within the previous section.

	Huawei, HiSilicon
	We support the second part of the TP for this discussion. 
Regardless of the CPE duration configured for the 1st CG-PUSCH, we need to capture the behaviour that the UE shall proceed with Type 1 channel access towards the remaining consecutive transmission occasions if the LBT fails. Therefore, it is more relevant to this discussion.

	NTT DOCOMO
	OK with the second part of the TP. First part of the TP should be discussed together with the issues in Section 2.1

	Samsung
	OK with the TP. In addition, we may need to add “if the UE transmits one of the configured 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.”

	WILUS
	We support the second part of TP related to this discussion.

	Charter Communications
	Fine with second part of the TP.

	LG
	We also support the second part of TP but the first part of the TP can be addressed in Section 2.1 as mentioned by DOCOMO.

	vivo
	The second part of the TP can be considered as a baseline for discussion. The first part of the TP should be discussed in section 2.1.

	Lenovo, Motorola Mobility
	Generally fine with the second part of the TP. However "may" could be a bit misleading in this case. Our understanding is that transmission occasions are defined at which the UE may access the channel, but for each of those occasions it shall use Type 1 UL channel access procedure.

	Sharp
	Agree with Docomo and LG. Support the second part of the TP. The first part should be addressed in Section 2.1.




	
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.
	View on FL proposal #5

	ZTE, Sanechips
	support

	Intel
	We support this proposal. However, we believe that back-to-back CG and dynamically scheduled UL transmissions can be always supported, as long as the occupied RBs for the latter overlaps with some or all of the occupied RBs for the CG transmission occurring right before. 

	Huawei, HiSilicon
	Support the proposal. I think the following addresses Intel’s comment but for the multi-channel case “all the RBs of the same channels occupied by the configured grant UL transmission(s) or all the RBs of a subset thereof” 
Our understanding of the FeLAA behaviour is that it is meant for Full BW scheduled UE. In case of a Partial BW scheduled UE, there could be other multiplexed UEs that would fail LBT if that UE with immediately preceding AUL applies direct transmission.

	NTT DOCOMO
	Agree to capture the behaviour. In our understanding, the bandwidth of DG-PUSCH is not necessary to be the same as that of CG-PUSCH if DG-PUSCH is allocated to a subset of or all RB sets where CG-PUSCH is transmitted

	Samsung 
	Reuse Rel-15 LAA AUL behaviour with additional restriction that the RB set(s) of DG-PUSCH is the same or a subset of the RB set(s) of CG-PUSCH.

	WILUS
	We are supportive to have similar behaviour as Rel-15 LAA AUL with the additional restriction that the RB set(s) of DG-PUSCH is the same or a subset of that of CG-PUSCH.

	Charter Communications
	Proposal and TP is agreeable.


	LG
	We support this proposal. DG-PUSCH(s) immediately following CG-PUSCH(s) should be supported if the conditions for bandwidth are met. 

	vivo
	The back-to-back CG and DG UL transmission should be supported. However, it must make sure that the scheduled resources for DG PUSCH is fully overlapped with that of the CG PUSCH, i.e., DG PUSCH can use part of or all of the RB set(s) for CG PUSCH.

	Lenovo, Motorola Mobility
	We are in general supportive of the back-to-back transmission and the TP. However, the suggested text following "Otherwise" would need further consideration. Dropping "at least the CG-PUSCH before symbol i in slot n" is too vague and ambiguous in our view, as it would allow the UE to drop many more symbols thereby creating a long gap.

	Sharp
	Share the views from Docomo and Wilus. We support this behavior with a RB set based restriction.


 

	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.
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