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1	Introduction
This document provides the final summary of the discussions during RAN1#108-e under the following email thread assigned by RAN1 Chair:
[108-e-R17-IIoT-URLLC-02] Email discussion on unlicensed band URLLC/IIoT – Sorour (Ericsson)
· 1st check point: February 25
· Final check point: March 3

1.1 Email approval
This section includes the proposals suggested for email approval, with their corresponding status.
All companies support Proposal 1-1, 1-2 and the proposed conclusion 2-1.
Proposal 1-1
· Adopt TP#1 for Clause 4.3.1.2.4.1 of TS 37.213.
	------------------------------   Start of TP#1: TS 37.213 Sec. 4.3.1.2.4.1 -----------------------------------
4.3.1.2.4.1	Intra-period scheduled UL transmissions
The procedures in this clause are applicable when a scheduled UL transmission and the corresponding scheduling DCI are confined within the same period of duration  and the same carrier.
*** Unchanged text is omitted ***
If the UE is indicated that the scheduled UL transmission is associated with a channel occupancy that is initiated by the gNB and the UE is indicated to perform the UL transmission after sensing, the following are applied:
-	If the UE determines that the UL transmission follows a previous UL transmission after a gap of at most 16us, the UE is expected to transmit the UL transmission without sensing. Otherwise, the UE senses the channel for at least a sensing slot duration   within a  interval immediately before the scheduled UL transmission as described in Clause 4.3.1.2.1. If the channel is sensed to be idle, the UE is expected to transmit the scheduled UL transmission, and drop otherwise.
*** Unchanged text is omitted ***
-	if the UE determines that the UL transmission would follow a previous UL transmission after a gap of at most 16us, the UE is expected to transmit the UL transmission without sensing;
-	otherwise, if the UE determines that the UL transmission would follow a previous UL transmission, if any, after a gap of more than 16us, the UE is expected to sense the channel for at least a sensing slot duration   immediately before the UL transmission as described in Clause 4.3.1.2.2 where the UE is expected to transmit the UL transmission if the channel is sensed to be idle, and drop the UL transmission otherwise.

------------------------------   End of TP#1-----------------------------------



Proposal 1-2
· Adopt TP#2 for Clause 4.3.1.2.4.2 of TS 37.213.

	------------------------------   Start of TP#2: TS 37.213 Sec. 4.3.1.2.4.1 -----------------------------------
4.3.1.2.4.2	Cross-period scheduled UL transmissions
The procedures in this clause are applicable when a scheduled UL transmission and the corresponding scheduling DCI are confined within different periods of duration .
*** Unchanged text is omitted ***
If the UE is indicated that the scheduled UL transmission is associated with a channel occupancy that is initiated by the gNB and the UE is indicated to perform the UL transmission after sensing, the following are applied:
-	If the scheduled UL transmission starts after the beginning of a period of duration  and ends before the start of the idle duration corresponding to that period and if the UE has determined that a channel occupancy corresponding to the period is initiated by the gNB as described in Clause 4.3.1.2.1,
-	if the UE determines that the UL transmission follows a previous UL transmission after a gap of at most 16us, the UE is expected to transmit the UL transmission without sensing. Otherwise, the UE senses the channel for at least a sensing slot duration   within a  interval immediately before the scheduled UL transmission as described in Clause 4.3.1.2.1 where the UE is expected to transmit the scheduled UL transmission if the channel is sensed to be idle and drop the scheduled UL transmission otherwise.
-	Otherwise, the UE drops the scheduled UL transmission.
*** Unchanged text is omitted ***
-	if the UE has already initiated a channel occupancy in that period as described in Clause 4.3.1.2.2 the following is applied:
-	If the UE determines that the UL transmission follows a previous UL transmission after a gap of more than 16us, the UE is expected to sense the channel for at least a sensing slot duration   immediately before the UL transmission as described in Clause 4.3.1.2.2 where the UE is expected to transmit the UL transmission if the channel is sensed to be idle, and drop the UE is expected to transmit otherwise.
-	If the UE determines that the UL transmission follows a previous UL transmission after a gap of at most 16us, the UE is expected to transmit the UL transmission without sensing.
-	Otherwise, the UE drops the transmission.
------------------------------   End of TP#2-----------------------------------



Proposed conclusion 2-1
· In semi-static channel access mode, for a transmission burst that includes scheduled and configured UL transmissions, conclude that no specification changes are needed to ensure that the associated COT-ownership for all transmissions in the transmission burst is the same, and it can be handled by gNB proper scheduling and proper UE implementation.

2 [bookmark: _Ref178064866][bookmark: _Ref62449171]Discussion topics
2.1	DL to scheduled UL within gap <16us
During the last meeting, it was identified that the transmissions from the COT initiator in its initiated COT was missing from the specification. The following agreement was made to address the missing cases in clauses for initiating a channel occupancy and related sensing.
Agreement
Text proposal 4-1 in section 1.1.1 of R1-2200692 for Clause 4.3.1.2.1 and Clause 4.3.1.2.2 of TS 37.213 is endorsed for the editor’s CR.
In this meeting, ZTE proposes to make the further adjustments regarding intra/cross-FFP scheduling and explains the following:
In section 4.3.1.2.4 of TS 37.213 [1], the sensing before UE transmitting an UL transmission may include 4 cases:
· Case 1: UE transmits an UL transmission with sensing if the gap between the UL transmission and previous DL transmission is more than 16us.
· Case 2: UE transmits an UL transmission with sensing if the gap between the UL transmission and previous UL transmission is more than 16us.
· Case 3: UE transmits an UL transmission without sensing if the gap between the UL transmission and previous DL transmission is at most 16us.
· Case 4: UE transmits an UL transmission without sensing if the gap between the UL transmission and previous UL transmission is at most 16us.
For Case 1 and Case 2, the UE is expected to transmit the UL transmission with sensing the channel for at least a sensing slot duration  immediately before the scheduled UL transmission. For Case 3 and Case 4, the UE is expected to transmit the UL transmission without sensing. 
For intra-period scheduled UL transmissions in section 4.3.1.2.4.1, if the UE is indicated that the scheduled UL transmission is associated with a channel occupancy that is initiated by the gNB, the above mentioned Case 1, Case 3 and Case 4 should be covered but Case 3 is missing. If the UE is indicated that the scheduled UL transmission is associated with a channel occupancy that is initiated by the UE, all these 4 cases should be covered but Case 1 and Case 3 are missing. It’s necessary to align with the sensing related cases defined in section 4.3.1.2.4.
Similarly, for cross-period scheduled UL transmissions in section 4.3.1.2.4.2, the relevant text should also be revised.

Therefore, ZTE proposes the following TP#1 and TP#2 in the following proposals:

Proposal 1-1:
· Adopt TP#1 for Clause 4.3.1.2.4.1 of TS 37.213.
	------------------------------   Start of TP#1: TS 37.213 Sec. 4.3.1.2.4.1 -----------------------------------
[bookmark: _Toc90480710]4.3.1.2.4.1	Intra-period scheduled UL transmissions
The procedures in this clause are applicable when a scheduled UL transmission and the corresponding scheduling DCI are confined within the same period of duration  and the same carrier.
*** Unchanged text is omitted ***
If the UE is indicated that the scheduled UL transmission is associated with a channel occupancy that is initiated by the gNB and the UE is indicated to perform the UL transmission after sensing, the following are applied:
-	If the UL transmission follows a previous UL transmission after a gap of at most 16us, the UE is expected to transmit the UL transmission without sensing. Otherwise, the UE senses the channel for at least a sensing slot duration   within a  interval immediately before the scheduled UL transmission as described in Clause 4.3.1.2.1. If the channel is sensed to be idle, the UE is expected to transmit the scheduled UL transmission, and drop otherwise.
If the UE is indicated that the scheduled UL transmission is associated with a channel occupancy that is initiated by the UE, the following are applied:
-	If the UL transmission would occur at the beginning of a period of duration , the UE is expected to sense the channel for at least a sensing slot duration   immediately before the UL transmission as described in Clause 4.3.1.2.2. If the channel is sensed to be idle, the UE is expected to transmit the UL transmission, and drop otherwise.
-	If the UL transmission would occur after the beginning of a period of duration   
-	if the UE has not initiated a channel occupancy in that period as described in Clause 4.3.1.2.2, the UE is expected to drop the transmission; 
-	otherwise, if the UE has already initiated a channel occupancy in that period as described in Clause 4.3.1.2.2: 
-	if the UL transmission would follow a previous UL transmission after a gap of at most 16us, the UE is expected to transmit the UL transmission without sensing;
-	otherwise, if the UL transmission would follow a previous UL transmission, if any, after a gap of more than 16us, the UE is expected to sense the channel for at least a sensing slot duration   immediately before the UL transmission as described in Clause 4.3.1.2.2 where the UE is expected to transmit the UL transmission if the channel is sensed to be idle, and drop the UL transmission otherwise.
------------------------------   End of TP#1-----------------------------------



Proposal 1-2:
· Adopt TP#2 for Clause 4.3.1.2.4.2 of TS 37.213.

	------------------------------   Start of TP#2: TS 37.213 Sec. 4.3.1.2.4.1 -----------------------------------
[bookmark: _Toc90480711]4.3.1.2.4.2	Cross-period scheduled UL transmissions
The procedures in this clause are applicable when a scheduled UL transmission and the corresponding scheduling DCI are confined within different periods of duration .
*** Unchanged text is omitted ***
If the UE is indicated that the scheduled UL transmission is associated with a channel occupancy that is initiated by the gNB and the UE is indicated to perform the UL transmission after sensing, the following are applied:
-	If the scheduled UL transmission starts after the beginning of a period of duration  and ends before the start of the idle duration corresponding to that period and if the UE has determined that a channel occupancy corresponding to the period is initiated by the gNB as described in Clause 4.3.1.2.1,
-	if the UL transmission follows a previous UL transmission after a gap of at most 16us, the UE is expected to transmit the UL transmission without sensing. Otherwise, the UE senses the channel for at least a sensing slot duration   within a  interval immediately before the scheduled UL transmission as described in Clause 4.3.1.2.1 where the UE is expected to transmit the scheduled UL transmission if the channel is sensed to be idle and drop the scheduled UL transmission otherwise.
-	Otherwise, the UE drops the scheduled UL transmission.

If the UE is indicated that the scheduled UL transmission is associated with a channel occupancy that is initiated by the UE the following are applied:
-	If the UL transmission would start at the beginning of a period of duration   and would end before the start of the idle duration corresponding to that period, the UE is expected to sense the channel for at least a sensing slot duration   immediately before the UL transmission as described in Clause 4.3.1.2.2 where the UE is expected to transmit the UL transmission if the channel is sensed to be idle, and drop the UL transmission otherwise.
-	If the UL transmission would start after the beginning of a period of duration   and would end before the start of the idle duration corresponding to that period, 
-	if the UE has already initiated a channel occupancy in that period as described in Clause 4.3.1.2.2 the following is applied:
-	If the UL transmission follows a previous UL transmission after a gap of more than 16us, the UE is expected to sense the channel for at least a sensing slot duration   immediately before the UL transmission as described in Clause 4.3.1.2.2 where the UE is expected to transmit the UL transmission if the channel is sensed to be idle, and drop the UE is expected to transmit otherwise.
-	If the UL transmission follows a previous UL transmission after a gap of at most 16us, the UE is expected to transmit the UL transmission without sensing.
-	Otherwise, the UE drops the transmission.
------------------------------   End of TP#2-----------------------------------




2.1.1	Discussion – 1st round
	Questions: 

· Q1: What is your view on discussion above and the Proposal 1-1 and 1-2 and the corresponding TP#1 and TP#2, respectively?
· Q2: Please share any other comment if any.


	Company
	Comment

	LG
	Fine with the corrections if missed.

	Intel
	We are OK with the corrections.

	Apple
	Fine with the TP.
A related question: for the case where UE initiates the COT, and the UE has a UL transmission after a DL transmission with a gap <= 16us, how would the UE know whether the DL transmission uses gNB’s COT or UE’s COT? Theoretically, if the DL transmission uses gNB’s COT, the UE needs to do sensing before the UL transmission; otherwise the UE do sensing as suggested. The question is how the UE differentiates these two cases.

	vivo
	Fine with above corrections. 

	Huawei, HiSilicon
	Unlike the clauses 4.3.1.2.1 and 4.3.1.2.1 modified last meeting which describe the general channel access procedures for a DL/UL burst associated with a gNB COT and a UE COT respectively, we understand that the clauses targeted by TP#1 and TP#2 are concerned with how the UE interpret the indication in the DCI scheduling the UL transmission considering the gap from a previous transmission. 

Therefore, we thank that in order to include the missing cases in which the previous transmission is a DL transmission, it should be clarified in these clauses that such previous DL transmission is detected by the UE such that the UE would determine whether ‘the gap  
From a previous transmission’ is amost 16us or more than 16us.
  
If the group agrees with our understandiong above, we would be OK to adopt TP#1 and TP#2 with the following modifications:

------------------------------   Start of TP#1: TS 37.213 Sec. 4.3.1.2.4.1 -----------------------------------
4.3.1.2.4.1	Intra-period scheduled UL transmissions
The procedures in this clause are applicable when a scheduled UL transmission and the corresponding scheduling DCI are confined within the same period of duration  and the same carrier.
*** Unchanged text is omitted ***
If the UE is indicated that the scheduled UL transmission is associated with a channel occupancy that is initiated by the gNB and the UE is indicated to perform the UL transmission after sensing, the following are applied:
-	If the UE determines that the UL transmission follows a previous UL transmission after a gap of at most 16us, the UE is expected to transmit the UL transmission without sensing. Otherwise, the UE senses the channel for at least a sensing slot duration   within a  interval immediately before the scheduled UL transmission as described in Clause 4.3.1.2.1. If the channel is sensed to be idle, the UE is expected to transmit the scheduled UL transmission, and drop otherwise.
*** Unchanged text is omitted ***
-	if the UE determines that the UL transmission would follow a previous UL transmission after a gap of at most 16us, the UE is expected to transmit the UL transmission without sensing;
-	otherwise, if the UE determines that the UL transmission would follow a previous UL transmission, if any, after a gap of more than 16us, the UE is expected to sense the channel for at least a sensing slot duration   immediately before the UL transmission as described in Clause 4.3.1.2.2 where the UE is expected to transmit the UL transmission if the channel is sensed to be idle, and drop the UL transmission otherwise.
------------------------------   End of TP#1-----------------------------------
------------------------------   Start of TP#2: TS 37.213 Sec. 4.3.1.2.4.1 -----------------------------------
4.3.1.2.4.2	Cross-period scheduled UL transmissions
The procedures in this clause are applicable when a scheduled UL transmission and the corresponding scheduling DCI are confined within different periods of duration .
*** Unchanged text is omitted ***
If the UE is indicated that the scheduled UL transmission is associated with a channel occupancy that is initiated by the gNB and the UE is indicated to perform the UL transmission after sensing, the following are applied:
-	If the scheduled UL transmission starts after the beginning of a period of duration  and ends before the start of the idle duration corresponding to that period and if the UE has determined that a channel occupancy corresponding to the period is initiated by the gNB as described in Clause 4.3.1.2.1,
-	if the UE determines that the UL transmission follows a previous UL transmission after a gap of at most 16us, the UE is expected to transmit the UL transmission without sensing. Otherwise, the UE senses the channel for at least a sensing slot duration   within a  interval immediately before the scheduled UL transmission as described in Clause 4.3.1.2.1 where the UE is expected to transmit the scheduled UL transmission if the channel is sensed to be idle and drop the scheduled UL transmission otherwise.
-	Otherwise, the UE drops the scheduled UL transmission.
*** Unchanged text is omitted ***
-	if the UE has already initiated a channel occupancy in that period as described in Clause 4.3.1.2.2 the following is applied:
-	If the UE determines that the UL transmission follows a previous UL transmission after a gap of more than 16us, the UE is expected to sense the channel for at least a sensing slot duration   immediately before the UL transmission as described in Clause 4.3.1.2.2 where the UE is expected to transmit the UL transmission if the channel is sensed to be idle, and drop the UE is expected to transmit otherwise.
-	If the UE determines that the UL transmission follows a previous UL transmission after a gap of at most 16us, the UE is expected to transmit the UL transmission without sensing.
-	Otherwise, the UE drops the transmission.
------------------------------   End of TP#2-----------------------------------
  

	Futurewei
	We are OK with Proposal 1-1 and Proposal 1-2, we are fine with the clarifications suggested by HW.

	ZTE
	Fine with the corrections. 
We understand the intention of Huawei’s modifications, but it’s clear that only when UE detects the DL transmission, the DL transmission can be counted for gap calculation. If it’s agreed that “the UE determines that” is needed, these modifications may also need to be applied to some other clauses in TS37.213, e.g. 4.3.1.1. 

	WILUS
	We are fine with both TPs with Proposal 1-1/1-2 and modified TP from HW.

	Samsung
	Fine with both TPs, and HW proposals. 

	New H3C
	We are fine with FL proposal. We are open to discuss about HW proposal.

	Qualcomm
	We are fine with the proposals

	Nokia, NSB
	We are fine with the proposals.

	NEC
	We are fine with FL proposals.

	Lenovo
	OK with proposals. Agree with ZTE that if HW’s change adopted, other spec parts may need to be checked. 

	Sony
	Fine with Proposal 1-1 and 1-2.

	Moderator
	@Apple: It seems to me that your question is more related to configured UL transmissions. In that case, it seems to me that the differentiation goes with COT association determination.

@All: It seems all are in favor of the TP. Regarding TP with HW/HiSi updates, although it is clear that UE determines, but the suggested updates provide more clarity. Hence, Moderator suggests considering ZTE TPs with addition of HW/HiSi updates for endorsement by Chair.

@All: TPs in Proposal 1-1 and 1-2 are suggested for endorsement by Email approval in section 1.1.

   




2.2	COT Ownership in UL Burst
New H3C and HW7HiSi discuss the COT ownership in an UL burst. During the last meeting, the COT-ownership assumptions for UL transmissions in a UL burst and how to ensure same COT-ownership assumption within a UL transmission burst was intensively discussed. The discussion was summarized at high level in R1-22000694 that handling procedure on COT Ownership in UL Burst for gNB and UE as described in section 4.3.1 and 4.3.2 of 37.213 [2] is clear. New H3C and HW/HiSi share the same view in their respective contributions.
HW/HiSi discussed in details different cases for an UL burst such as mix of configured and scheduled transmissions for both intra-period and cross-period scheduling and elaborates how same COT ownership can be realized.
Both companies propose to conclude that no specification change is needed (HW proposed conclusion is captured below):
Proposed conclusion 2-1: 
· In semi-static channel access mode, for a transmission burst that includes scheduled and configured UL transmissions, conclude that no specification changes are needed to ensure that the associated COT-ownership for all transmissions in the transmission burst is the same, and it can be handled by gNB proper scheduling and proper UE implementation.

Moderator’s comment:
Moderator’s view is that the proposed conclusion captures the status of the discussion from last meeting. 
2.2.1	Discussion – 1st round
	Questions: 

· Q1: What is your view on the proposed conclusion?
· Q2: Please share any other comment if any.


	Company
	Comment

	LG
	Support the conclusion provided by FL.

	Intel
	We are OK with the FL’s assessment. 

	Apple
	Fine with or without the conclusion

	vivo
	We are fine with or without such conclusion. 

	Huawei, HiSilicon
	We support Proposed conclusion 2-1

	Futurewei
	We support Proposed conclusion 2-1

	ZTE
	Fine with or without the conclusion.

	WILUS
	We are fine with or without the conclusion.

	Samsung
	Fine with conclusion. 

	New H3C
	We are fine with FL conclusion

	Qualcomm
	We are fine with the conclusion

	Nokia, NSB
	We support the conclusion

	NEC
	Fine with conclusion.

	Lenovo
	ok

	Sony
	Thought we didn’t want to conclude anything in the last meeting and everything was clear.  Anyway, we are fine if companies want to conclude this now.

	Moderator
	@All: It seems companies are either fine with or without conclusion or prefer the conclusion. Therefore, Moderator suggests requesting Chair to endorse the proposed conclusion.

@All: Proposed conclusion 2-1 is suggested for endorsement by Email approval in section 1.1.




2.3	LBT failure reporting procedures
The LBT failure reporting procedures as described in Sec. 4.3.1 in TS 37.213:
	[bookmark: _Toc90480703]4.3.1	Channel access procedures to initiate a channel occupancy
For semi-static channel occupancy, the procedures in Clause 4.3.1.1 are followed if ue-SemiStaticChannelAccessConfig is absent. Otherwise, the procedures in Clause 4.3.1.2 are applicable.
If a UE fails to access the channel(s) prior to an intended UL transmission to a gNB, Layer 1 notifies higher layers about the channel access failure.



Intel discusses that while this procedure applies to both semi-static and dynamic channel access mode, it was designed having in mind and assuming that every LBT failure at the UE may have the same effect and impact on the overall system performance. The effect of the LBT failure when UE operates as initiating device is more detrimental and a way to weight more or indicate this type of LBT failure is needed, so that to timely inform the network about this type of events which may introduce large latencies and delays.
Intel proposes the following change in the spec with the intention to guarantee that the UE may weight an LBT failure at the u-FFP when that UE operates as an initiating device more than LBT failures occurring in all other cases. 
Proposal 3-1: 
Adopt the TP#3 in Clause 4.3.1 of TS 37.213:
	------------------------------   Start of TP#3: TS 37.213 Sec. 4.3.1-----------------------------------
*** Unchanged text is omitted ***
4.3.1	Channel access procedures to initiate a channel occupancy

For semi-static channel occupancy, the procedures in Clause 4.3.1.1 are followed if ue-SemiStaticChannelAccessConfig is absent. Otherwise, the procedures in Clause 4.3.1.2 are applicable.
If a UE fails to access the channel(s) prior to an intended UL transmission to a gNB, Layer 1 notifies higher layers about the channel access failure. Additionally, if a UE fails to initiate a channel occupancy in a period of duration , Layer 1 notifies higher layers about a channel access failure for each intended UL transmission burst starting after the beginning of that period and ending before the start of the idle duration of that period which is associated with a channel occupancy that is initiated by that UE as described in Clause 4.3.1.2.3 and 4.3.1.2.4.
[bookmark: _Toc90480704]4.3.1.1	Channel occupancy initiated only by gNB
*** Unchanged text is omitted ***
------------------------------   End of TP#3: TS 37.213 Sec. 4.3.1-----------------------------------



Moderator’s comment:
Although the intention of the proponent is clear, but it is not clear to Moderator how the proposed TP addresses the intention. In fact, the change proposed by TP is already covered by spec by prior sentence. Therefore, it seems the addition does not introduce the weighting mechanism as intended by the proponent. 

2.3.1	Discussion – 1st round
	Questions:

· Q1: Please share your view on the intention of the proposal, as well as the proposal and whether an enhancement in reporting the LBT failure is needed.
· Q2: Please share any other comment if any.


	Company
	Comment

	LG
	We have similar understanding with FL. 
The intention from Intel seems to be already covered by the condition “If a UE fails to access the channel(s) prior to an intended UL transmission” in prior sentence.

	Intel
	Many thanks to FL for capturing our proposal, and to LG and FL for the question/comment.
Notice that the prior sentence mandates the UE from reporting a channel access failure only when this occurs (“if UE fails to access the channel(s)). This means that when a UE is operated as an initiating device, the UE may only report channel access failure when LBT fails at the beginning of u-FFP, but it will not report anything in between as initiating device even if there were additional intended transmission scheduled since the UE will not even attempt any additional LBT since it will know that it cannot operate as initiating device, and it cannot transmit. 

As the FL’s captured, our proposal is to weight the LBT occurring in this last case more given that this type of LBT will prevent the UE from operating as initiating device for the whole u-FFP, and the TP will allow the UE to report LBT failure for any additional burst that was intended to be transmitted as if the UE is the initiating device within the u-FFP but the UE cannot perform since it failed the channel access procedure at the beginning of the u-FFP.

So the different between prior sentence and additional sentence is that:
· UE in dynamic channel access mode and UE as responding device in semi-static channel access mode reports channel access failure when the UE fails to perform LBT and access the channel;
· UE as initiating device in semi-static channel access reports channel access failure for each intended transmission burst, that it would have performed as initiating device, within a u- if the UE fails LBT at the beginning of that u-FFP.

As an example, let consider the following scenario where both gNB and UE fail to acquire a g-FFP and a u-FFP. 



In this case, the spec is left as is, the UE will only report one channel access failure for CG-PUSCH #1, but not for the second burst. However, in order to weight this type of channel access failure more, with the additional text the intentin is to allow the UE to also report channel access failure for CG-PUSCH #2. 



	Apple
	The motivation/intention and the TP are not clear to us.
In Intel’s example, the UE should also report the channel access failure for CG-PUSCH#2 with the current spec as it says “If a UE fails to access the channel(s) prior to an intended UL transmission to a gNB”.

	vivo
	We share with other companies’ and moderator’s views, the TP is not necessary.  

	Huawei, HiSilicon
	In the example Intel provided above, CG-PUSCH #2 was intended to be transmitted after in association with UE initiated COT after sensing the channel idle. So, according to Intel’s proposal, when the UE fails to initiate the COT, an additional LBT failure report would be provided for CG-PUSCH #2 even though the UE would not perform the sensing before CG-PUSCH #2 since neither the UE COT nor the gNB COT has been initiated. 

However, in our view, incrementing the LBT failure counter within the timer for such events in which the UE has not actually assessed the channel to be busy, is not aligned with the purpose of LBT failure detection and recovery procedures which seek to assess how often the channel on the active UL BWP is sensed busy withing the timer span.

Therefore, we think that the TP is not needed. 

	Futurewei
	We do not see the TP necessary. It is not clear how the upper layer would use this signaling, and what difference will make if there is one or 10 CG-PUSCH transmissions that cannot be sent due to failure to initiate UE FFP.   

	ZTE
	We also think the TP is not necessary. In our view, if UE reports LBT failure for CG1 at the beginning of the u-FFP, it could be derived that all UL transmissions in that u-FFP will be dropped, there is no need to additionally report LBT failure for each UL transmission in that u-FFP.

	WILUS
	We don’t see the necessity for this TP. It seems the previous sentence can cover this. 

	Samsung
	We don’t think that TP is necessary since it seems current specification already cover this case as moderator commented.  

	New H3C
	The motivation and the TP are not clear to us.

	Qualcomm
	We share the same view as FL and we think the TP is not necessary.

	Nokia, NSB
	We agree with the moderator: the the UE behaviour intended by the proposal is already covered by the existing text.

	NEC
	We propose to introduce two-level priorities to prevent the CG URLLC services from LBT failure repeatedly. See 2.4.1.

	Lenovo
	Agree with HW. Besides, in a controlled environment and with the help of offset for u-FFP, gNB implementation could minimize such failures. 

	Intel
	We are copying email discussion with Apple to explain better why the current specification already does not cover this case as a reply to LG, WILUS, Samsung, Nokia:

· Our understanding is that the LBT failure reporting is strictly correlated with the action of the UE of performing LBT, and failing to assess that the channel is idle (… “If a UE fails to access the channel(s) prior to an intended UL transmission to a gNB”), and based on the legacy procedure the UE was simply instructed to count LBT failures (and not potential transmission bursts) with the aim to determine whether a systematic LBT failure was occurring. 
Now, in the example below, if the UE assesses that it should operate as initiating device, but it fails to acquire the u-FFP, it will never do any additional assessment of the channel for CG-PUSCH#2, since it has already established that it cannot transmit any additional bursts within either the  g-FFP and u-FFP within CG-PUSCH#1 lies: therefore in this case the UE will never perform LBT, will never assess whether it is idle or busy, and therefore it will never report an LBT failure for CG-PUSCH #2 since in practice it will never even attempt to access the channel since by regulation it is forbidden to transmit. I hope this clarifies our understanding and the issue.

[image: ]

Also copying second exchange of emails with Apple to better explain the details of the proposal: 

· While the Rel.16 procedure applies to both semi-static and dynamic channel access mode, it was designed having in mind and assuming that every LBT failure at the UE may have the same effect and impact on the overall system performance and could be simply counted as a single LBT failure. In our understanding this is absolutely true in Rel.16, but for Rel.17 when a UE is the initiating device, the impact of an LBT failure may be different based on when and where the LBT occurs: in fact, if the LBT failure occurs within a g-FFP or u-FFP, this may be equivalent to other LBT failure encountered in Rel.16 (including the case you were mentioning when the UE fails to acquire the channel within a g-FFP), since it can simply perform LBT in the next slot or next transmission opportunity, but if the LBT failure occurs at the beginning of a u-FFP when the UE operates as an initiating device, this may have a more detrimental impact, since the UE is forbidden to transmit as an initiating device due to regulatory restrictions for the entire u-FFP (i.e., this introduces large latencies and delays), and since it operates as an initiating device in some cases as in the example below, it cannot even transmit as responding device for even a longer time. Therefore, this should be counted differently and have more impact in assessing a systematic LBT. For this reason, while we do not want to make any changes to the procedure per se (which may have RAN2 impact), our view is that we could simply weight more this type of LBT failures by changing the way how the UE reports the LBT failures to the higher layer. In particular, for the case when a UE is the initiating device and it fails to acquire its u-FFP, this LBT failure can be weighted more by reporting to higher layer not only when this has failed to access the channel, but also the times that the UE has not been able to access the channel due to regulatory restrictions, which would help identifying a systematic LBT failure and help the gNB make different scheduling decisions which may mitigate delays/latencies deriving from this type of LBT failures, e.g. schedule the UE’s transmission within gNB’s FFP. 



@Huawei – Notice that the procedure per se is not changed, but compared to Rel.16, the only difference in this case is that the triggering of the recovery procedure will be accelerated, and will more fairly take into consideration not only the actual LBT failures, but the regulatory requirement that preclude the UE from transmitting if a specifit LBT failure occurs, which makes this type of LBT failure more detrimental than others. How will the current procedure take this into account?

@FutureWei: The difference is that at the current moment there is no way to distinguish between a regular LBT failure and an LBT failure that occur at the boundary of a u-FFP. Also 
the current procedure does not account for penalties due to the regulatory requirements that preclude the UE from transmitting if this type of LBT failure occurs. If consistent LBT occurs at the UE that is designated to operate as initiating device, with the proposed changes the LBT failure detection and recovery procedures will be triggered much earlier, and the gNB can make different scheduling decisions. 


@ZTE: Even if the UE is aware of this distinction, once an LBT failure is reported there is no way to distinguish whether the LBT failure occurred within the COT or that LBT failure prevented the UE from acquiring the COT. With the current procedure the UE has only the objective to count LBT failures one at the time, and report them to the higher layer. The whole point of our proposal is indeed to allow this distinction with minimal spec impact.


@ NEC and @LENOVO: we agree that proper prioritization, and proper configuration of the u-FFP parameters may help, but how the gNB will know whether an LBT failure may occur or not at the UE?



	Moderator
	Status: No support to adopt the proposal 3-1 (except the proponent)
@All: Thank you all for the great discussions for better understanding the proposal. It is clear that beside Intel, there is no support for this proposal. I would like to thank Intel and others for the efforts to communicate the views. 

@All: Based on the views so far, this topic is not driven by Moderator for further discussion. Companies are welcome to use this section to further exchange views.






2.4	Other proposals - enhancements
The following proposals (under Issue#B to Issue#E below) have been discussed in the last meetings RAN1#107bis-e and RAN1#107-e where for convenience, the Moderator had reused the numbering for issues and proposals from section 2.9 of R1-22000694 and section 2.5 of R1-2112549, respectively. 
Issue#C: Two-level priority considerations
Proposal C-2 (NEC): Support maxEnergyDetectionThreshold based on service priority to allow early transmission of high priority URLLC service.
Proposal C-4 (NEC): Once a UE initiated COT is released by gNB, the UE may not initiate another COT for the same transmission/service until gNB reschedules its UL transmission.

Issue#E: COT control considerations
Proposal E-6 (QC): Study the scheme of indication of gNB sharing UE-initiated COT for DL transmission to disable UE sharing the COT.
Issue#G: Segmentation for PUSCH repetition
Proposal G-2(QC): Study the scheme to handle the case where type B PUSCH repetition under gNB FFP is segmented before/after idle period.
Proposal G-3(QC): Study the scheme to handle the case where the first symbol of type B PUSCH repetition after idle period is orphan symbol.

Furthermore, the following is proposed regarding orphan symbol.
Proposal 9-1 (New H3C): Regarding the case where the first symbol of type B PUSCH repetition after idle period is orphan symbol, orphan symbol should be dropped, and no further optimization is required.

Moderator comment/recommendation:
· Regardng proposals C-2/4 and E-6 and G-2/3: When Moderator seeked companies’ views on how to proceed with respect to these proposals in the last meeting, there was no indication to pursue these proposals as captured in the FL summary R1-22000694. The focus at this phase is on the maintenace while it seems that these proposals intend to furhter enhacne the operation. 
· Regarding proposal 9-1, it is already agreed and captured in the specification. Moderator’s understanding is that perhaps the proponent seeks a conclusion in reaction to proposals such as G-3 which suggests furhther optimization. With that understanding, it is not clear whether any action is needed. 
Therefore, Moderator’s recommendation is that no need to further discuss these proposals since either they have been already discussed and there was no consensus to pursue, or they have been already agreed (P9-1).

  
2.4.1	Discussion – 1st round
	Questions:

· Q1: Please share your view on the proposals above and whether you agree with Moderator’s recommendation (i.e., no need for further discussion) or you prefer to discuss these proposals at this meeting.
· Q2: Please share any other comment if any.


	Company
	Comment

	LG
	Fine with the recommendation from FL.

	Intel
	We are fine with the FL’s recommendation, since these topics were already discussed last meeting.

	Apple
	Fine with FL’s recommendation

	vivo
	Agree with moderator’s recommendation.

	Huawei, HiSilicon
	We agree with moderator’s recommendation.

	Futurewei
	We agree with moderator’s recommendation.

	ZTE
	Agree with FL’s recommendation.

	WILUS
	We agree with FL’s recommendation.

	Samsung
	Agree with moderator’s view. 

	New H3C
	If proposal 9-1 is addressed, we are fine with FL’s view.

	Nokia, NSB
	Agree with moderator’s view. 

	NEC
	We propose to address Issue#C. Consider two-level priority of maxEnergyDetectionThreshold for UEs supporting both eMBB and URLLC services, which would prevent the high priority URLLC services with configured grant from failing to access the channel.

	Lenovo
	Agree with FL.

	Sony
	Fine with FL’s recommendation.

	Moderator

	@New H3C: Regarding Proposal 9-1, please see the agreement below form RAN1#106b-e. I hope that clarifies that the issue is already addressed-
Agreement
In semi-static channel access mode, for PUSCH repetition Type B, orphan symbol(s) are dropped as in Rel-16

@NEC: As you observe, the situation is similar to previous meeting and companies are not supporting the proposals C-2/C-4.


Status: Similar to the previous meeting, there is no support for the proposals in this section.

@All: Based on the views so far, the proposals in this section are not driven by Moderator for further discussion. 
Companies are welcome to use this section to further exchange views.





3	Conclusion
TBD
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5.1	List of agreements
5.1.1	Agreements in RAN1#102-e
Agreements:
· For semi-static channel access mode,
· If sensing is needed, it is performed immediately before the configured/scheduled transmission opportunity.
· For operation with semi-static channel access, the Rel-16 random starting offsets for UL configured grants with Full BW allocation when UE initiates a COT, is not supported.

Agreements:
· For semi-static channel access mode,
· When gNB operates as an initiating device 
· The gNB is not allowed to transmit during the idle period of any FFP associated with the gNB in which the gNB initates a COT
· When a UE operates as an initiating device 
· The UE is not allowed to transmit during the idle period of any FFP associated with the UE in which the UE initates a COT
· When a UE shares a COT initiated by the gNB during an FFP associated with the gNB
· The UE is not allowed to transmit during the idle period of that FFP in which the UE shares the COT initiated by the gNB
· When the gNB shares a COT initiated by a UE during an FFP associated with the UE
· The gNB is not allowed to transmit during the idle period of that the FFP in which the gNB shares the COT initiated by the UE
· FFS whether/how to support additional restrictions to the idle period

Agreements:
· For semi-static channel access mode, support using the transmission of any scheduled/configured UL channel/signal to initiate a COT by a UE in RRC_CONNECTED mode
· FFS the case when the UE is IDLE/INACTIVE mode

Agreements:
· A UE initiates a COT in an FFP associated with the UE, if the UE transmits a UL transmission burst starting at the beginning of the FFP and ending at any symbol before the FFP’s idle period after a successful CCA of 9us immediately before the UL transmission burst.

Update on 8/26
Agreements:
· At least for FBE, configuration of (cg-RetransmissionTimer) should not be mandated when configured grant Type 1 or Type 2 are configured on unlicensed spectrum.

Conclusion:
Further study and decide how to harmonize the CG features for Rel-16 URLLC and Rel-16 NR-U. Table 1 in R1-2005376 can be used as a starting point for the corresponding discussion and decision.

Agreements:
· Conditions on the channel access procedures with respect to sensing duration and transmission gap for UE-initiated COT with UE-to-gNB COT sharing is similar as those for gNB initiated COT and gNB-to-UE COT sharing in Rel-16 by exchanging UE and gNB roles.
Agreements:
· UE-to- gNB COT sharing in semi-static channel access mode is supported.
· The gNB determines a COT in an FFP associated to a UE, that is initiated by the UE, if the gNB detects a UL transmission from the UE starting from the beginning of the FFP and ending before the idle period of the FFP.
· FFS details
· When the gNB determines a UE has initiated a COT in an FFP associated to the UE, the gNB can transmit within the FFP and before the idle period corresponding to the FFP.
· FFS whether/how UE to gNB COT sharing when the gap is >16us

Update from 8/28 GTW
Agreements:
For semi-static channel access mode, 
o    Start of FFP for UE-initiated COT can be different from the start of FFP for gNB-initiated COT. 
o    FFS: FFP Periodicity for UE-initiated COT can be different from the FFP periodicity for gNB-initiated COT. 

Agreements:
· For semi-static channel access mode,
· FFP parameters for UE-initiated COT can be provided to the UE by at least dedicated RRC signaling. 
· FFS on to be provided by SIB-1
· FFS whether the UE FFP periodicity is explicitly configured, or implicitly determined based on other higher layer parameters

5.1.2	Agreements in RAN1#103-e
Agreements:
· In semi-static channel access mode, a single FFP (periodicity and offset) is associated to an initiating device (gNB or UE) at a given time which can be used for the purpose of channel occupancy. The FFP configuration that is used for initiating channel occupancy purposes, is such that it shall not be changed for at least 200ms

Conclusion:
· For operation on unlicensed channels and irrespective of the adopted LBT mechanism (LBE or FBE), all transmissions in DL and UL are controlled by gNB similarly to licensed channels, and potential collisions or blocking are controlled/mitigated by gNB.

Agreements:
· UE-to-gNB COT sharing in semi-static channel access mode with a gap > 16us is supported

Conclusion:
If a device X at a given time is initiating a COT, the applicable FFP for the device X is the FFP associated with X. 
If a device X at a given time is sharing a COT initiated by a device Y, the applicable FFP for the device X is the FFP associated with Y.
Note 1: One of the devices X and Y is a UE and the other is its serving gNB.
Note 2: Whether or not there is additional restriction on idle period is still FFS. 

Agreements:
Down-select one of the following options (target RAN1#104-e):
· Option 1: Both “CG-UCI based procedures” and “CG-DFI based procedures” are enabled or disabled for unlicensed using one RRC parameter i.e. cg-RetransmissionTimer-r16.
· Option 2-a: “CG-UCI based procedures” and “CG-DFI based procedures” are independently enabled or disabled for unlicensed using respective RRC parameter, i.e. new parameter X and cg-RetransmissionTimer-r16, respectively.
· Option 2-b: “CG-UCI based procedures” and “CG-DFI based procedures” are independently enabled or disabled for unlicensed using respective RRC parameter, i.e. new parameter X and new parameter Y, respectively, where X and Y are different from cg-RetransmissionTimer-r16.
· Option 3: CG-UCI based procedures are supported for unlicensed. CG-DFI based procedures are enabled or disabled for unlicensed using one RRC parameter i.e. cg-RetransmissionTimer-r16
· Note: Procedures based on CG-UCI rely on UE including CG-UCI in CG PUSCH at least as in Rel-16 where the values of the respective fields of CG-UCI are decided by UE.
· Note: Procedures based on CG-DFI rely on automatic re-transmission on CG configuration and reception of CG downlink feedback information (DFI) in DCI for re-transmissions. 

Agreements:
· The gNB configures a UE to initiate semi-static CO in an unlicensed channel(s) only if the gNB configures the UE also with the higher layer parameters of the gNB’s initiating semi-static CO in the same channel(s).
· Note: UE initiated FBE configuration is configured per serving cell

Agreements:
In semi-static channel access mode, FFP Period for UE-initiated COT is separately provided from FFP period for gNB-initiated COT.
o    Note: Any value for the period, shall be at least 1ms and at most 10ms.
o    Note: Aim for low complexity operation to handle gNB and UE COT interactions
Agreements:
In semi-static channel access mode, a UE should be able to determine whether a scheduled UL transmission should be transmitted according to shared gNB COT or UE-initiated COT. 
· UE determines the initiator of a COT based on at least one of the following alternatives:
· Alt 1: Introduce additional bit field in the scheduling DCI
· Alt 2: Based on ChannelAccess-CPext field in DCI
· Alt. 3: Based on a predetermined rule(s)
· Alt. 4: Based on RRC signalling
· Alt. 5: Based on MAC CE
· FFS other alternatives
· FFS on overriding possibility and/or the assumption
· Note: A scheduled UL transmission cannot be transmitted according to both shared gNB COT and UE-initiated COT.

Agreements:
In semi-static channel access mode:
· When a configured UL transmission is aligned with a UE FFP boundary and ends before the idle period of that UE FFP associated to the UE, down-select one of the following:
· Alt-a: If the transmission is confined within a gNB FFP before the idle period of that gNB FFP, and the UE has already determined that gNB is initiated that gNB FFP, UE assumes that the configured UL transmission corresponds to gNB-initiated COT. Otherwise, UE assumes that the configured UL transmission corresponds to UE-initiated COT
· Alt-b: The UE assumes that the configured UL transmission corresponds to UE-initiated COT.
· Alt-c: The UE assumption on whether the configured UL transmission is allowed to correspond to UE-initiated COT is based on gNB configuration.
· When a configured UL transmission starts after a UE FFP boundary and ends before the idle period of that UE FFP associated to the UE:
· If the UE has already initiated the UE FFP, then UE assumes that the configured UL transmission corresponds to UE-initiated COT
· Otherwise, If the transmission is confined within a gNB FFP before the idle period of that gNB FFP, and if the UE has already determined that gNB has initiated that gNB FFP, then UE assumes that the configured UL transmission corresponds to gNB-initiated COT.
· FFS on other conditions for determining the corresponding UE or gNB initiated COT
· Note: A configured UL transmission cannot be transmitted according to both shared gNB COT and UE-initiated COT.

5.1.3	Agreements in RAN1#104-e

Agreement:
· PUSCH repetition Type B is supported for unlicensed band operation when using NR IIoT Rel-16 based CG
· FFS whether/how to enhance
Agreement:
· In semi-static channel access mode, UE FFP periodicity is chosen from the following set of values in ms: {1, 2, 2.5, 4, 5,10}.
· FFS on other values 
Agreement:
· In semi-static channel access mode:
· An FFP period for UE-initiated COT is configured as the same, integer multiple of, or inter-factor of the FFP period configured for gNB-initiated COT 
· FFP period for UE-initiated COT can be configured independently from FFP period of gNB-initiated COT, if the UE indicates the corresponding capability
· FFP offset for UE-initiated COT is the starting point of first UE FFP relative to the radio frame X boundary.
· The offset value range is 0 ≤ offset ＜FFP period of UE-initiated COT
· FFS on X (e.g. X=0, or X= even index number)
Agreement:
In semi-static channel access mode when a UE can operate as initiating device,
· Select one of the following alternatives to determine whether a scheduled UL transmission is based on UE-initiated COT or sharing a gNB-initiated COT:
· Alt-a: Determination based on the content in the scheduling DCI
· FFS on whether the corresponding field(s) can be absent in DCI
· If absent, determination based on the rules applied for configured UL transmissions is applied
· FFS whether/how to handle the case when the gNB schedules an UL transmission in the next gNB’s FFP period
· Alt-b: Determination based on the rules applied for a configured UL transmission
Agreement:
In semi-static channel access mode when a UE can operate as UE-initiated COT,
· Select one of the following alternatives to determine whether a configured UL transmission that is aligned with a UE FFP boundary and ends before the idle period of that UE FFP, is based on UE-initiated COT or sharing a gNB-initiated COT:
· Alt-a: If the transmission is confined within a gNB FFP before the idle period of that gNB FFP, and the UE has already determined that gNB is initiated that gNB FFP, UE assumes that the configured UL transmission corresponds to gNB-initiated COT. Otherwise, UE assumes that the configured UL transmission corresponds to UE-initiated COT
· Alt-b: The UE assumes that the configured UL transmission corresponds to UE-initiated COT.
Agreement:
· In semi-static channel access mode, sharing a UE initiated COT through the gNB to other intra-cell UEs for UL transmissions, is not supported.

5.1.4	Agreements in RAN1#104bis-e
Agreements:
· Support explicit RRC configuration for the UE-FFP parameters including period and offset in RRC connected mode.

Agreements:
· For semi-static channel access mode, the offset value for configuration of a UE-FFP for a serving cell has a symbol level granularity.

The following agreements were made during the GTW on 16th:
Agreement:
· For semi-static channel access mode, in addition to the agreed set of period values for configuration of a UE-FFP for a serving cell:
· Do not support any additional period value

Agreement:
· For semi-static channel access mode, the starting point of first UE FFP for a serving cell
· is relative to the boundary of the radio frame of even index number (i.e. X=even indexed number in RAN1#104-e agreement).

Agreement:
· In semi-static channel access mode, the gNB can schedule by a DCI UL transmission(s) in a later g-FFP that is different from the g-FFP that carries the scheduling DCI. 
· The UL transmission can occur only if the corresponding channel access requirements are met.
· FFS on details.

Agreement:
· In semi-static channel access mode, the gNB can schedule by a DCI DL transmission(s) in a later g-FFP that is different from the g-FFP that carries the scheduling DCI. 
· The DL transmission can occur only if the corresponding channel access requirements are met.
· FFS on details.

Agreement:
· Select one of the following options (aiming for RAN1#105-e):
· Option 1: Do not support PUSCH repetition Type Bwhen using based on NR-U Rel-16 based CG for unlicensed band operation.
· Option 2: Support enhancements of PUSCH repetition Type B when using based on NR-U Rel-16based CG for unlicensed band operation. FFS whether/how to enhance
 
Agreements
· For PUSCH repetition Type B enhancements on unlicensed spectrum, further study whether PUSCH segmentation should take into account the idle period of an FFP. 
· FFS on details
 
Agreements
· For PUSCH repetition Type B enhancements on unlicensed spectrum, further study whether orphan symbol(s) are transmitted if they are between two actual repetitions that are transmitted. FFS on details

Conclusion:
· In semi-static channel access mode, a UE as an initiating device, is allowed to transmit during the idle period of any FFP associated with the serving gNB if the UE transmission is based on UE initiated COT 
· Note: the gNB may disallow UL transmission during symbols of the idle period by configuring them either as semi-static DL symbols, or indicating them as DL with SFI. 

Agreement:
· Option 2-b and option 3 are not considered further for the agreement in RAN1#103-e regarding CG harmonization

5.1.5	Agreements in RAN1#105-e
Agreement: 
· Both “CG-UCI based procedures” and “CG-DFI based procedures” are enabled or disabled for unlicensed using one RRC parameter i.e. cg-RetransmissionTimer-r16.
· Note: Procedures based on CG-UCI rely on UE including CG-UCI in CG PUSCH at least as in Rel-16 where the values of the respective fields of CG-UCI are decided by UE.
· Note: Procedures based on CG-DFI rely on automatic re-transmission on CG configuration and reception of CG downlink feedback information (DFI) in DCI for re-transmissions

Agreement:
In semi-static channel access mode when a UE can operate as UE-initiated COT,
· To determine whether a configured UL transmission that is aligned with a UE FFP boundary and ends before the idle period of that UE FFP, is based on UE-initiated COT or sharing a gNB-initiated COT:
· If the transmission is confined within a gNB FFP before the idle period of that gNB FFP, and the UE has already determined that gNB is initiated that gNB FFP, UE assumes that the configured UL transmission corresponds to gNB-initiated COT. Otherwise, UE assumes that the configured UL transmission corresponds to UE-initiated COT
Agreement:
In semi-static channel access mode when a UE can operate as initiating device,
· To determine whether a scheduled UL transmission is based on UE-initiated COT or sharing a gNB-initiated COT:
· Determination based on the content in the scheduling DCI
· FFS on whether the corresponding field(s) can be absent in DCI
· If absent, determination based on the rules applied for configured UL transmissions is applied
· FFS whether/how to handle the case when the gNB schedules an UL transmission in the next gNB’s FFP period

5.1.6	Agreements in RAN1#106-e
Agreement
In semi-static channel access mode, the content in a scheduling DCI that indicates the assumption on the COT-initiator for the scheduled transmission is determined based on the channel access field in the DCI.

Agreement
In semi-static channel access mode, 
· The inclusion of the channel access field in Rel-16 DCI 0_1 and 1_1 in Rel-17 DCI 0_2 and 1_2, respectively, is supported.

Agreement
In semi-static channel access mode, the size of channel access field in a scheduling DCI with format 0_0/1_0, 0_1/1_1, 0_2/1_2 is 2 bits.


Agreement
In semi-static channel access mode, the content of the channel access field in a DCI scheduling a UL transmission for a UE determines an index to a row in Table 1
TABLE 1
	Bit field mapped to index
	Channel Access Type
	The CP extension T_"ext" index defined in Clause 5.3.1 of [4, TS 38.211]
	Initiator of a channel occupancy associated to UL transmission described in Clause x.x in TS 37.213

	0
	No sensing as defined in Clause 4.3 in TS 37.213
	0
	gNB

	1
	No sensing as defined in Clause 4.3 in TS 37.213
	2
	gNB

	2
	9us sensing within a 25us interval as defined in Clause 4.3 in TS 37.213
	0
	gNB

	3
	9us sensing as defined in Clause x.x in TS 37.213
	0
	UE


· Note: The last row in Table 1 is only applicable when the UE can operate as an initiating device as configured by gNB. 
· Note 1: The intention of Clause x.x above is to describe the LBT procedure from a UE perspective when this operates as initiating device.  
· Note 2: A UE operating as initiating device may transmit an UL transmission burst(s) within its u-FFP immediately after sensing the channel to be idle for at least a sensing slot duration  if the gap between the UL transmission burst(s) and any previous transmission burst is more than 

Conclusion
Any UL or DL transmission that is expected to occur, should be associated to a Channel Occupancy (CO) with a corresponding FFP. When a transmission is associated to a CO with a corresponding FFP:
· The association of the transmission to a CO with corresponding FFP is based on either of the following assumption:
· “Initiating COT”: This assumption implies that the transmission would initiate a CO corresponding the FFP.
· “Sharing COT”: This assumption implies that the transmission would share a CO corresponding to the FFP.
· The association assumption is validated as follows:
· “Initiating COT” assumption is validated if the transmission would start at the FFP boundary and would end before idle period of the FFP.
· “Sharing COT” assumption is validated if the transmission would start after the FFP boundary and would end before idle period of the FFP and the CO corresponding to the FFP is initiated.
· A transmission based on a CO association assumption can occur if the CO association assumption is validated and if the following sensing conditions are met:
· For CO association assumption as “Initiating COT”:
· If a CCA is successful before the transmission.
· For CO association assumption as “Sharing COT”
· If the gap between the beginning of the transmission and the end of previous one sharing the same CO in that FFP is more than 16us and if a CCA is successful before the transmission.
· IF the gap between the beginning of the transmission and the end of previous one sharing the same CO in that FFP is at most 16us

Agreement
In semi-static channel access mode, a DL transmission burst based on sharing of a UE initiated COT corresponding to a UE FFP, shall include at least scheduled DL transmission or a DCI intended for the UE that initiated that FFP.
· FFS whether/how the DL transmission burst can include transmission to any other UE in the cell than the COT initiating UE and/or broadcast transmission while ensuring that the COT initiated by the UE is not shared by any other UE in the cell for any UL transmission


Agreement
In semi-static channel access mode, when the gNB schedules by a DCI a UL transmission in a later g-FFP that is different from the g-FFP that carries the scheduling DCI:
· The UE follows the indicated COT initiator as the following:
· If the UE validates the indicated COT initiator assumption and satisfies the applicable sensing conditions, the transmission occurs. Otherwise, the transmission is dropped.

Agreement
· When a UE operates as an initiating device, and the gNB shares a UE’s FFP for DL transmission, regardless of the gap between any UL and DL bursts, no restriction is imposed on the maximum duration of each of the DL bursts such that each can continue until the UE FFP idle period starts.
· Note: The applicability of the EDT calculation based on the UE’s transmit power to the UE COT initiation in accordance to the UL-DL gap duration and/or the content of the DL burst is separately discussed

Conclusion
There is no consensus in RAN1 to support UE-initiated COT for semi-static channel occupancy in IDLE/INACTIVE mode.

Agreement
Do not support PUSCH repetition Type B based on NR-U Rel-16 CG for unlicensed band operation.
5.1.7	Agreements in RAN1#106bis-e
Agreement
In semi-static channel access mode, for PUSCH repetition Type B: If a nominal repetition overlaps with a set of symbols in an idle period associated to gNB’s FFP in case UE shares gNB-initiated COT for the nominal repetition or associated to UE’s FFP in case UE assumes UE-initiated COT for the nominal repetition, all the symbols in the idle period should be considered as invalid symbols which are not considered for an actual repetition as in Rel-16.
· Segmentation before and/or after the idle period is applied when applicable.
· FFS on impact of processing timeline for PUSCH on the UE behaviour

Agreement
In semi-static channel access mode, for PUSCH repetition Type B, orphan symbol(s) are dropped as in Rel-16

Agreement
In semi-static channel access mode, the configuration of energy detection threshold to perform sensing at UE is based on maxEnergyDetectionThreshold. 
· That means that in semi-static channel access mode, configuration of ul-toDL-COT-SharingED-Threshold is not applicable.
· As the consequence, energy detection threshold to perform sensing at UE is based on maxEnergyDetectionThreshold if maxEnergyDetectionThreshold is configured. Otherwise (i.e., if maxEnergyDetectionThreshold is not configured), energy detection threshold to perform sensing at UE is based on the UE maximum transmit power.

Agreement
Support configuration of harq-ProcID-Offset2 for operation in unlicensed spectrum when the cg-RetransmissionTimer-r16 is not configured.

Agreement
The following RRC parameters are NOT needed when cg-RetransmissionTimer is configured for CG operation with shared spectrum channel access.
· pusch-RepTypeIndicator
· startingFromRV0

Agreement
The RRC parameter of phy-PriorityIndex is applicable for CG operation in unlicensed band.

Agreement
Introduce new RRC parameters ul-AccessConfigListDCI-0-2 and ul-AccessConfigListDCI-1-2 to support indication of CP extension, LBT type, and CAPC with DCI 0_2 and 1_2 with dynamic channel access.

Agreement
In semi-static channel access mode, a DL transmission burst based on sharing of a UE initiated COT corresponding to a UE FFP, shall include scheduled DL transmission or a DCI intended for the UE that initiated that FFP. 
· A DL transmission to any other UE in the cell than the COT initiating UE and/or a broadcast transmission can be additionally included in the DL transmission burst if the gNB fulfils the following condition:
· It is gNB‘s responsibility to ensure that other UEs do not assume gNB-initiated COT based transmission for a UL transmission based on the detection of any transmission in the DL transmission burst.

Agreement
In semi-static channel access mode for a UE which is allowed to operate as an initiating device, CG-StartingOffsets is not applicable.
· Note: That is, CG-StaringOffsets is not applicable at all for a UE configured with UE FFP parameters (e.g. period, offset) regardless whether the UE would initiate its own COT or would share gNB’s COT.

Agreement
· When performing Intra-UE multiplexing procedure, if a PUCCH with HARQ-ACK overlaps with a CG-PUSCH and the cg-RetransmissionTimer is configured:
· If the HARQ-ACK and the CG-PUSCH have the same priority and the CG-PUSCH is selected for HARQ-ACK multiplexing:
· If cg-UCI-Multiplexing is enabled for that CG-PUSCH, HARQ-ACK would be multiplexed in CG-PUSCH.
· Otherwise, CG-PUSCH would be dropped.
· If the HARQ-ACK and the CG-PUSCH have different priority and the CG-PUSCH is selected for HARQ-ACK multiplexing:
· If multiplexing HARQ-ACK on the CG-PUSCH with different priroity is not indicated, 
· The LP channel between PUCCH or CG-PUSCH would be dropped as in Rel-16.
· If multiplexing HARQ-ACK on the CG-PUSCH with different priroity is indicated, 
· If cg-UCI-Multiplexing is enabled for that CG-PUSCH, HARQ-ACK would be multiplexed in CG-PUSCH.
· Otherwise, the LP channel would be dropped.

5.1.8	Agreements in RAN1#107-e
Agreement
In semi-static channel access mode, for a transmission burst that includes multiple transmissions, the associated COT-ownership for all transmissions in the transmission burst should be the same.

Agreement
In semi-static channel access mode, when a UE is enabled to initiate a channel occupancy:
· If single DCI schedules multiple UL transmissions, the COT initiator assumption indicated by the single DCI is applied for all the UL transmissions scheduled by the single DCI.

Agreement
In semi-static channel access mode, when a DCI schedules a UL transmission in the same g-FFP and the UL transmission is not aligned with a u-FFP boundary and the DCI indicates UE initiated COT, the following are applied:
· If the UE has initiated the COT in that u-FFP and satisfies the applicable sensing conditions, the UL transmission occurs. Otherwise, the UL transmission is dropped.

Agreement
The following channel access procedures for consecutive scheduled UL transmissions are applicable to the semi-static channel access mode.
· If a UE is scheduled by a gNB to transmit a set of UL transmissions including PUSCH or SRS symbol(s) using a UL grant, the UE shall not apply a CP extension for the remaining UL transmissions in the set after the first UL transmission after accessing the channel.
· If a UE is scheduled to transmit a set of consecutive UL transmissions without gaps including PUSCH  using one or more UL grant(s), PUCCH using one or more DL grant(s), or SRS with one or more DL grant(s) or UL grant(s) and the UE transmits one of the scheduled UL transmissions in the set after accessing the channel, the UE may continue transmission of the remaining UL transmissions in the set, if any. 
· Note: The procedures above are based on description in Clause 4.2.1.0.1 of TS 37.213.

Agreement
In semi-static channel access mode, when the gNB schedules by a DCI a UL transmission and the scheduling DCI and the scheduled UL transmission are in a same g-FFP but on a different RB sets of the g-FFP bandwidth:
· If DCI indicates gNB initiated COT, validation of the gNB-initiated COT (based on the detection of DL transmission from the gNB) for the RB sets with scheduled UL can be skipped.

Agreement
The symbol offset for the UE FFP configuration is determined based on the smallest SCS among configured SCSs in a serving cell.

Conclusion
PUSCH repetition Type B for DG on unlicensed spectrum in Rel-17 is supported.

Conclusion
In semi-static channel access mode when a UE can operate as an initiating device, for a configured UL transmission, the required time to determine whether the configured UL transmission could correspond to gNB’s COT or UE’s COT is up to UE implementation.

Conclusion
In semi-static channel access mode when a UE can operate as an initiating device, for a scheduled UL transmission, when the scheduling DCI and the first symbol of the scheduled UL transmission are in the same g-FFP, the processing time for the scheduled UL transmission satisfies the time required to the UE determine whether the scheduled UL transmission could correspond to the COT initiator assumption indicated in the DCI.

Conclusion
In semi-static channel access mode when a UE can operate as an initiating device, for a scheduled UL transmission, when the scheduling DCI and the first symbol of the scheduled UL transmission are in different g-FFPs, and if the DCI indicates gNB as the COT initiator:
· the required time to determine whether the gNB had initiated a COT before the start of the scheduled UL transmission is up to UE implementation.

Agreement
For operation in a cell with shared spectrum access, a UE configured with multiple CG configurations does not expect to operate in the cell with more than one active CG configurations for which the cg-RetransmissionTimer is provided in one active CG configuration and not provided in another.
· Note: That means that the UE operates with a same CG type (i.e., Rel-16 NR-U CG type or Rel-16 URLLC CG type per previous agreements) per cell in a shared spectrum.

Agreement
EnableConfiguredUL is not applicable if cg-RetransmissionTimer is not configured in Rel-17.

Agreement
In semi-static channel access mode, when the cg-RetransmissionTimer-r16 is enabled and a UE operates as an initiating device, the RRC parameter cg-COT-SharingList-16 is reused, and the UE is not expected to provide any relevant information related to CAPC to the gNB.
· Channel Occupancy Time (COT) sharing information bit-field in CG-UCI is as the following: 
·  bits if higher layer parameter cg-COT-SharingList is configured, where C is the number of combinations configured in cg-COT-SharingList; 
· 0 bit otherwise; 

5.1.9	Agreements in RAN1#107bis-e
Agreement
In semi-static channel occupancy, the procedures for intra-period scheduled UL applies to cross-carrier scheduling case if the timing of the scheduled UL transmission and the corresponding scheduling DCI are confined within the same gNB period on the carrier on which the UL transmission is scheduled. Otherwise, the procedures for cross-period scheduled UL transmissions should apply for the cross-carrier scheduled UL transmission.

Agreement
Text proposal 2-2 in section 1.1.1 of R1-2200692 for Clause 4.3.1.2.4.1 and Clause 4.3.1.2.4.2 of TS 37.213 is endorsed for the editor’s CR.
· Including editorial updates to change “carrier(s)” to “carrier” in several places that was missed. Potential remaining cases can be handled during implementation of editor’s CR.
Agreement
Text proposal 3-1 in section 1.1.1 of R1-2200692 for Clauses 4.3.1.2.1, 4.3.1.2.2, 4.3.1.2.4.1 and 4.3.1.2.4.2 of TS 37.213 is endorsed for the editor’s CR.

Agreement
Text proposal 3-2 in section 1.1.1 of R1-2200692 for Clauses 7.3.1.1 of TS 38.212 is endorsed for the editor’s CR.

Agreement
Text proposal 4-1 in section 1.1.1 of R1-2200692 for Clause 4.3.1.2.1 and Clause 4.3.1.2.2 of TS 37.213 is endorsed for the editor’s CR.
Conclusion
· If UE-initiated COT in semi-static channel access mode is enabled for a UE, when operating on multiple LBT BWs on a carrier, the assumptions regarding the COT initiator for a configured UL transmission may not be aligned across all LBT BWs for the configured UL transmission
Agreement
The following TPs for TS37.213 is endorsed for the editor’s CR
< Start of text proposal to TS 37.213 Clause 4.3.1.2.1>
4.3.1.2.1	Channel occupancy initiated by gNB and sensing procedures 
*** Unchanged text is omitted ***
· If the gap between the UL transmission burst(s) and any previous DL transmission burst in that period is more than , the UL transmission burst(s) may be transmitted if the channel is sensed to be idle for at least a sensing slot duration   within a  interval ending immediately before the UL transmission burst(s).
*** Unchanged text is omitted ***
4.3.1.2.2	Channel occupancy initiated by UE and sensing procedures
*** Unchanged text is omitted ***
· If the gap between the DL transmission burst(s) and any previous UL transmission burst in that period is more than , the DL transmission burst(s) may be transmitted if the channel is sensed to be idle for at least a sensing slot duration   within a  interval ending immediately before the DL transmission burst(s).
*** Unchanged text is omitted ***
< End of text proposal>

Agreement
· Proposal 6-4 (updated) as in section 1.1.3 of R1-2200693 (updated TP to TS 37.213 clause 4.3.1.2.3 and clause 4.3.2) is endorsed for inclusion in the editor’s CR.
Agreement
For semi-static channel access mode when a UE is enabled to initiate a COT, for a nominal repetition of a PUSCH transmission Type B across multiple LBT BWs, if the COT initiator assumption is not aligned among the LBT BWs, the nominal repetition is dropped if there are invalid symbols due to overlapping of the nominal repetition with an idle duration of either gNB’s FFP or UE’s FFP.

Conclusion
For semi-static channel access mode when a UE is enabled to initiate a COT,
· For a scheduled UL transmission across multiple LBT BWs, the same COT initiator assumption is made across all of the LBT BWs.
· For a UL transmission other than a nominal repetition of a PUSCH transmission Type B that is configured across multiple LBT BWs, if in an LBT BW of the UL transmission overlaps with an idle duration corresponding to a period that its corresponding COT is associated with, the UL transmission is dropped. 
Conclusion
· In semi-static channel access mode, when UE is enabled to initiate COT, UL transmission based on UE-initiated COT for random access procedures in RRC-connected mode is supported where the procedures for configured and scheduled UL transmissions are applicable.
Agreement
In semi-static channel access mode, when UE is enabled to initiate COT, 
· UL transmission based on UE-initiated COT for contention-free random access procedure in RRC-connected mode is allowed for PRACH and corresponding PUSCH transmissions.
· RAR grant corresponding to the PRACH transmission for the contention-free random access procedure indicates the COT initiator associated with the PUSCH transmission scheduled by the RAR grant based on Table 7.3.1.1.1-4A of TS 38.212.
· UL transmission based on UE-initiated COT for contention-based random access procedure in RRC-conneted mode is not allowed.

Agreement
· Proposal 8-2 (updated 2) as in section 1.1.3 of R1-2200693 (updated TP to TS 37.213 clause 4.3.1.2.1) is endorsed for inclusion in the editor’s CR

Agreement
The text proposals captured as in section 1.1.3 of R1-2200693 (TP 1-1 for Clause 4.3.1.2.3 of TS 37.213, TP 1-2 for Clause 4.3.1.2.1 and Clause 4.3.1.2.2 of TS 37.213) are endorsed for the editor’s CR for TS37.213.

Agreement
For semi-static channel access mode when a UE is enabled to initiate a COT, if a nominal repetition of a configured PUSCH transmission repetition Type B shares a gNB-initiated COT and overlaps with an idle duration of the corresponding gNB’s FFP as well as an idle duration of a UE’s FFP where the UE has initiated the corresponding COT, the configured UL transmission is dropped.

5.2	List of observations and proposals in contributions
R1-2201401	ZTE Corporation	Discussion on unlicensed band URLLC IIoT
Proposal 1: Adopt TP#1 and TP#2 for TS 37.213.

R1-2201694	Intel Corporation		Remaining Clarifications to Enable URLLC IIoT in Unlicensed Band
Proposal 1: For the case when a UE operates as an initiating device, and the UE fails to access the channel(s) prior to an intended UL transmission which aligns with a u-FFP, Layer 1 notifies higher layer about a channel access failure for each burst that the UE was intended to transmit as an initiating device within that u-FFP.
Proposal 2: Support TP#1.

R1-2201022	New H3C Technologies Co., Ltd.	Remaining issues on enhancements for unlicensed band URLLC IIoT
Proposal 1: Regarding the COT-ownership assumptions for UL transmissions in a UL burst, current related description in section 4.3.1 and 4.3.2 of 37.213 is clear so no further action/clarification is needed.
Proposal 2: Regarding the case where the first symbol of type B PUSCH repetition after idle period is orphan symbol, orphan symbol should be dropped and no further optimization is required.

R1-2200961	Huawei, HiSilicon		Uplink enhancements for URLLC in unlicensed controlled environments
Proposal 1: In semi-static channel access mode, for a transmission burst that includes scheduled and configured UL transmissions, conclude that no specification changes are needed to ensure that the associated COT-ownership for all transmissions in the transmission burst is the same, and it can be handled by gNB proper scheduling and proper UE implementation.
R1-2202363	NEC		Remaining issues on enhancements for unlicensed band URLLC IIoT
Proposal 1: Support service-specific maxEnergyDetectionThreshold to allow early transmission of high priority URLLC service.
Proposal 2: Once a UE initiated COT is released by gNB, the UE may not initiate another COT for the same transmission/service until gNB reschedules its UL transmission.

R1-2202135	Qualcomm Incorporated		Uplink enhancements for URLLC in unlicensed controlled environments
Proposal 1: Study the scheme of indication of gNB sharing UE-initiated COT for DL transmission to disable UE sharing the COT.
Proposal 2: Study the scheme to handle the case where type B PUSCH repetition under gNB FFP is segmented before/after idle period.
Proposal 3: Study the scheme to handle the case where the first symbol of type B PUSCH repetition after idle period is orphan symbol.
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