Page 4
Draft prETS 300 ???: Month YYYY
3GPP TSG-RAN WG1 Meeting #107bis-e	Tdoc R1- 2200691
E-meeting, January 17th – 25th, 2022
Agenda Item:	8.3.2
Source:	Moderator (Ericsson)
Title:	Summary#1 - Enhancements for IIOT/URLLC on Unlicensed Band
Document for:	Discussion, Decision
1	Introduction
This document summarizes the discussions in input contributions and during RAN1#107bis-e under the following email thread assigned by RAN1 Chair:

[107bis-e-R17-IIoT-URLLC-02] Email discussion on unlicensed band URLLC/IIoT – Sorour (Ericsson)
· 1st check point: January 20
· Final check point: January 25

1.1 Email approval 
1.1.1 Proposals for email approval - requested January 19th, UTC 23:59
Proposal 2-1:
· 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.
Proposal 2-2(updated):
· Adopt TP 2-2 for Clause 4.3.1.2.4.1 and Clause 4.3.1.2.4.2 of TS 37.213:

	------------------------------   TP#2-2: TS 37.213 Sec. 4.3.1.2.4 -----------------------------------
*** Unchanged text is omitted ***
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  corresponding to the carrier within which the UL transmission is scheduled and regardless of whether they are transmitted on the same or different carrier.

*** Unchanged text is omitted ***
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  corresponding to the carrier(s) within which the UL transmission is scheduled and regardless of whether they are transmitted on the same or different carrier.

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 without sensing, the following are applied:
· If the scheduled UL transmission starts after the beginning of a period of duration  corresponding to the carrier(s) within which the UL transmission is scheduled 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 that period is initiated by the gNB as described in Clause 4.3.1.2.1, the UE applies CP extension if applicable and is expected to transmit the scheduled UL transmission without sensing as described in Clause 4.3.1.2.1.
· 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 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  corresponding to the carrier(s) within which the UL transmission is scheduled 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 that 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.

*** Unchanged text is omitted ***



Proposal 3-1:
· Adopt TP 3-1 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, 4.3.1.2.4.1 of TS 37.213:

	-----------   TP#3-1: TS 37.213 Sec. 4.3.1.2.1, Sec. 4.3.1.2.2, Sec. 4.3.1.2.4 ---------------------
*** Unchanged text is omitted ***
4.3.1.2.1	Channel occupancy initiated by gNB and sensing procedures 
The gNB initiates a channel occupancy in a period of duration   if the gNB transmits a DL transmission burst starting at the beginning of the period immediately after sensing the channel to be idle for at least a sensing slot duration  and ends the transmission of the DL transmission burst before the start of the idle duration of that period. When a UL or DL transmission burst(s) is associated with the channel occupancy that is initiated in that period by the gNB, the following are applicable: 
· The UL or DL transmission burst(s) is confined within that period and ends before the start of the idle duration of that period.
· If the gap between the DL transmission burst(s) and any previous DL 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   immediately before the DL transmission.
· 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.
· If the gap between the UL transmission burst(s) and any previous DL transmission burst in that period is at most , the UL transmission burst(s) may be transmitted without sensing.
4.3.1.2.2	Channel occupancy initiated by UE and sensing procedures
A UE initiates a channel occupancy in a period of duration  if the UE transmits a UL transmission burst starting at the beginning of the period immediately after sensing the channel to be idle for at least a sensing slot duration  and ends the transmission of the UL transmission burst before the start of the idle duration of that period. When a UL or DL transmission burst(s) is associated with the channel occupancy that is initiated in that period by the UE, the following are applicable: 
· The UL or DL transmission burst(s) is confined within that period and ends before the start of the idle duration of that period.
· If the gap between the UL transmission burst(s) and any previous UL 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   immediately before the UL transmission.
· 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.
· If the gap between the DL transmission burst(s) and any previous UL transmission burst in that period is at most , the DL transmission burst(s) may be transmitted without sensing.
*** Unchanged text is omitted ***
4.3.1.2.4.1	Intra-period scheduled UL transmissions
*** 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.
4.3.1.2.4.2	Cross-period scheduled UL transmissions
*** 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.



Proposal 3-2:
· Adopt TP#3-2 into section 7.3.1.1 of TS 38.212 v17.0.0.
	*** < Begining of TP#3-2 for TS 38.212 v17.0.0> ***
7.3.1.1.1	Format 0_0
*** < Unchanged parts are ommitted> ***
Table 7.3.1.1.1-4A: Channel access type & CP extension if ChannelAccessMode-r16 = "semistatic" is provided 
	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 the channel occupancy associated with the UL transmission as 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 sensingSensing within a 25us interval as defined in Clause 4.3 in TS 37.213
	0
	gNB

	3
	Sensing as defined in Clause 4.3.1.2x.x in TS 37.213
	0
	UE

	Note:	Row index 3 is only applicable if ue-SemiStaticChannelAccessConfig is provided. Otherwise, the row is reserved.



*** < End of TP#3-2 for TS 38.212 v17.0.0> ***




Proposal 4-1:
· Adopt TP#4-1 for Clause 4.3.1.2.1 and Clause 4.3.1.2.2 of TS 37.213.
	-----------   TP#4-1: TS 37.213 Sec. 4.3.1.2.1, Sec. 4.3.1.2.2  ---------------------
< Start of text proposal>
4.3.1.2.1 Channel occupancy initiated by gNB and sensing procedures 
The gNB initiates a channel occupancy in a period of duration   if the gNB transmits a DL transmission burst starting at the beginning of the period immediately after sensing the channel to be idle for at least a sensing slot duration  and ends the transmission of the DL transmission burst before the start of the idle duration of that period. When a UL or DL transmission burst(s) is associated with the channel occupancy that is initiated in that period by the gNB, the following are applicable:  
· The UL or DL transmission burst(s) is confined within that period and ends before the start of the idle duration of that period.
· If the gap between the DL transmission burst(s) and any previous DL 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   immediately before the DL transmission.
· If the gap between the DL transmission burst(s) and any previous UL transmission burst in that period is at most 16us, the DL transmission burst(s) may be transmitted without sensing.
· 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.
· If the gap between the UL transmission burst(s) and any previous DL transmission burst in that period is at most , the UL transmission burst(s) may be transmitted without sensing.
*** Unchanged text is omitted ***

4.3.1.2.2Channel occupancy initiated by UE and sensing procedures
A UE initiates a channel occupancy in a period of duration  if the UE transmits a UL transmission burst starting at the beginning of the period immediately after sensing the channel to be idle for at least a sensing slot duration  and ends the transmission of the UL transmission burst before the start of the idle duration of that period. When a UL or DL transmission burst(s) is associated with the channel occupancy that is initiated in that period by the UE, the following are applicable: 
· The UL or DL transmission burst(s) is confined within that period and ends before the start of the idle duration of that period.
· If the gap between the UL transmission burst(s) and any previous UL 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   immediately before the UL transmission.
· If the gap between the UL transmission burst(s) and any previous DL transmission burst in that period is at most 16us, the UL transmission burst(s) may be transmitted without sensing.
· 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.
· If the gap between the DL transmission burst(s) and any previous UL transmission burst in that period is at most , the DL transmission burst(s) may be transmitted without sensing.
*** Unchanged text is omitted ***
< End of text proposal>






2 [bookmark: _Ref178064866][bookmark: _Ref62449171]Discussion topics
2.1	Initiated COT and transmissions in idle periods
During previous Editor CR review for TS 37.213, the following scenario was discussed, and it appeared that views are different whether the configured UL transmission can be transmitted or not. Companies expressed their views in the contributions submitted to this meeting on this issue.
· Scenario: Consider a UE has initiated a COT in a UE-FFP with transmission of a UL transmission burst. The UE is also configured with a configured UL transmission in another UL transmission burst after the UE-FFP boundary that overlaps with the UE-FFP idle period but does not overlap with a gNB-FFP idle period. If the UE determines that the gNB has initiated a COT, based on the configured UL transmission rules is the UE allowed to transmit the configured UL transmission assuming?
· Option 1: Yes
· vivo
· Option 2: No
· LG, Ericsson, HW/HiSi, Intel
The source of different views seems to be different understanding of the agreement below:
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 FFP in which the gNB shares the COT initiated by the UE
· FFS whether/how to support additional restrictions to the idle period

Motivation for Option 1:
· Vivo as the propoent of Option 1 explains the view with respect to the above agreement that, “When a UE operates as an initiating device”, it means that UE has initiated a COT and the transmission uses the UE-initiated COT. “When a UE shares a COT initiated by the gNB during an FFP associated with the gNB”, it means that UE operates as a responding device for a transmission since only the responding device can share the COT of the initiating device. In the regulation ETSI EN301 893, it is clearly stated as below:
“3)	An initiating device is allowed to grant an authorization to one or more associated responding devices to transmit on the current operating channel within the current COT. A responding device that receives such a grant shall follow the procedure described in clause 4.2.7.3.1.6.”
Therefore, when a UE has initiated a COT for a transmission, it can also operate as a responding device for another transmission when it shares the gNB-initiated COT. The role (COT-initiator or COT-responder) of the UE may change for each transmission since the COT initiator is determined per-transmission (burst). Therefore, from vivo’s understanding, when the UE shares the gNB-initiated COT for one UL transmission, it can transmit in the idle period of the UE FFP even if it has previously initiated a COT for another UL transmission. Hence, when the configured UL transmission occurs after the beginning of the UE FFP boundary and overlaps with the idle period of UE FFP, vivo thinks the current specification is algined with the correct understanding.

Motivation for Option 2:
· Proponets of this option in general share the same motivation. For example, HW/HiSi explains that the understanding of the agreement above is that no UL transmission is allowed by the UE in a u-idle duration if the UE has already initiated a UE COT in the corresponding UE FFP, even if it was sharing gNB COT. Whereas, the DL transmissions in gNB COT or transmissions from any other UE can overlap with that u-idle duration.
Intel also discusses scenario that how this condition determines the UE behavior for different scenarios when an UL transmission overlaps with UE-FFP idle period.
· Proposed TPs for Option 2:
· LG, Ericsson, HW/HiSi, Intel proposed similar TPs to specify the behaviour for configured UL transmission in clause 4.3.1.2.3. Intel TP is shown below for example as TP 1-1 with additional corrections from HW/HiSi. Similar TPs can be found in corresponding contributions.
· Ericsson proposed additional TP for Clause 4.3.1.2.1 and 4.3.1.2.2 (shown as TP 1-2 below) and explains that When a UE/gNB initiates a COT in an FFP period, no transmission by the UE/gNB is allowed during the idle period of that period, irrespective of whether the UL/DL transmission is associated to the COT initiated by the UE/gNB or associated to a COT initiated by the gNB/UE. The current specifications only disallow the transmission during the idle period that are associated to the initiator of the COT. Hence, Clause 4.3.1.2.1 and 4.3.1.2.2 should capture the missing the agreement and ensure proper behaviour.

Proposal 1-1:
· Adopt TP 1-1 for Clause 4.3.1.2.3 of TS 37.213:
	================= Start of Text Proposal 1-1 for TS 37.213 =====================
*** Unchanged text is omitted ***
4.3.1.2.3	Association with initiated channel occupancy for configured UL transmissions
When a UE is configured with a UL transmission, the UE follows the following procedures to determine if the configured UL transmission is associated with a channel occupancy that is initiated by the gNB or the UE.
· If the configured UL transmission would occur at the beginning of a period of duration   and would end before the idle duration corresponding to that period, the following is applied:
· If the configured UL transmission would occur within a period of duration  and would end before the idle duration corresponding to that period and if the UE has already determined that the gNB has initiated a channel occupancy in that period as described in Clause 4.3.1.2.1, the UE assumes that the configured UL transmission is associated with a channel occupancy that is initiated by the gNB.
· Otherwise, the UE assumes that the configured UL transmission is associated with a channel occupancy to be initiated by the UE.
· If the configured UL transmission would occur at the beginning of a period of duration   and would overlap with the idle duration corresponding to that period, the following is applied:
· If the configured UL transmission would occur within a period of duration  and would end before the idle duration corresponding to that period, and if the UE has already determined that the gNB has initiated a channel occupancy in that period as described in Clause 4.3.1.2.1, the UE assumes that the configured UL transmission is associated with the channel occupancy that is initiated by the gNB.
· Otherwise, the UE drops the configured UL transmission.
· If the configured UL transmission would occur after the beginning of a period of duration   and would end before the idle duration corresponding to that period, the following is applied:
· If the UE has already initiated a channel occupancy in that period as described in Clause 4.3.1.2.2, the UE assumes that the configured UL transmission is associated with the channel occupancy that is initiated by the UE.
· If the UE has not already initiated a channel occupancy in that period as described in Clause 4.3.1.2.2, then if the configured UL transmission would occur within a period of duration  and would end before the idle duration corresponding to that period and if the UE has already determined that the gNB has initiated a channel occupancy in that period as described in Clause 4.3.1.2.1, the UE assumes that the configured UL transmission is associated with the channel occupancy that is initiated by the gNB;
·  Ootherwise, the UE drops the configured UL transmission(s).
· If the configured UL transmission would occur after the beginning of a period of duration   and would overlap with the idle duration corresponding to that period, the following is applied:
· If the UE has not already initiated a channel occupancy in that period as described in Clause 4.3.1.2.2:
· If the configured UL transmission would occur within a period of duration  and end would end before the idle duration corresponding to that period and the UE has already determined that the gNB has initiated a channel occupancy in that period as described in Clause 4.3.1.2.1, the UE assumes that the configured UL transmission is associated with the channel occupancy that is initiated by the gNB.
· Otherwise, the UE drops the configured UL transmission.
· Otherwise, the UE drops the configured UL transmission.
If the configured UL transmission is a PUSCH with PUSCH repetition type B, the above procedures are applicable to a nominal repetition as described in [8]. 
================= End of Text Proposal for TS 37.213 =====================




Proposal 1-2:
· Adopt TP 1-2 for Clause 4.3.1.2.1 and Clause 4.3.1.2.2 of TS 37.213:
	
================= Start of Text Proposal 1-2 for TS 37.213 =====================
4.3.1.2.1              Channel occupancy initiated by gNB and sensing procedures 
The gNB initiates a channel occupancy in a period of duration  if the gNB transmits a DL transmission burst starting at the beginning of the period immediately after sensing the channel to be idle for at least a sensing slot duration and ends the transmission of the DL transmission burst before the start of the idle duration of that period. When the gNB initiates a channel occupancy in that period, the gNB shall not transmit any transmission(s) within the idle duration of that period. When a UL or DL transmission burst(s) is associated with the channel occupancy that is initiated in that period by the gNB, the following are applicable: 
· The UL or DL transmission burst(s) is confined within that period and ends before the start of the idle duration of that period.
*** Unchanged text is omitted ***
4.3.1.2.2              Channel occupancy initiated by UE and sensing procedures
A UE initiates a channel occupancy in a period of duration if the UE transmits a UL transmission burst starting at the beginning of the period immediately after sensing the channel to be idle for at least a sensing slot duration and ends the transmission of the UL transmission burst before the start of the idle duration of that period. When the UE initiates a channel occupancy in that period, the UE shall not transmit any transmission(s) within the idle duration of that period. When a UL or DL transmission burst(s) is associated with the channel occupancy that is initiated in that period by the UE, the following are applicable: 
· The UL or DL transmission burst(s) is confined within that period and ends before the start of the idle duration of that period.
*** Unchanged text is omitted ***
================= End of Text Proposal for TS 37.213 =====================







2.1.1	Discussion – 1st round
Moderator suggests that companies first share their views on the preferred Option for the scenario discussed above. In case of consensus on Option 1, no TP is needed. In case of consencus on Option 2, the proposed TPs in Proposal 1-1 and 1-2 can be considered in principle with potential refinement if needed. 

	Questions: 

· Q1: Companies are kindly requested to provide any update/correction on the discussion and their positions with respect to Option 1 and Option 2. 
· Q2: If Option 2 is supported, what is your view on P1-1 and P1-2 for TP 1-1 and TP 1-2, respectively? Are these TPs agreeable in principle with with potential refinement if needed?
· Q3: Please share any other comment if any.


	Company
	Comment

	Lenovo, Motorola Mobility
	Both options can work. 

If optin 2 is adopted, especially for TP 1-2, for a scheduled UL transmission that begins inside a UE-FFP and overlaps with u-idle (when UE has initiated the COT in the UE-FFP prior to the scheduled UL transmission), the UE would drop the transmission even the scheduling DCI indicates gNB as the COT initiator? 

	Intel
	As captured by the FL, we prefer Option 2.

As for the TP to support, our preference is for TP 1-1 captured within P1-1, and the reason in mainly because TP 1-1 additionally captures how the UEs should determine whether to operate as initiating or responding device in this special case, and indicates that the UE can effectively utilize pre-knowledge of the COT initiation and skip the process of presence detection, which otherwise would be mandate while leading to the same outcome.

	Sony
	If we adopt Option 2, then TP 1-1 is more accurate as it is applicable only to configured UL transmission.  TP 1-2 would prevent scheduled transmission (DG-PUSCH/DG-PUCCH) from being indicated as gNB’s COT which contradicts previous agreements, i.e.:

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



	Futurewei
	Q1: We prefer Option 2. Q2: We prefer TP1-1. 

	Apple
	Our understanding is that this case is not explicitly captured in any of the previous agreements. We agreed that no transmission is allowed in the corresponding idle period for the assumed COT initiator, but for this case, we did not have explicit agreement on how COT initiator should be determined.
Either option would work. But given that Option 1 is already captured in the spec, we wonder if there is a strong need to change it to Option 2 (e.g. whether there is some issue identified with Option 1)?
If we adopt Option 2, TP 1-1 is preferred. TP 1-2 goes beyond what we originally agreed. We only agreed that the COT initiator should not transmit in the corresponding idle period if the transmission uses that COT.

	vivo
	Firstly, we share the views with Lenovo, Apple that both options can work. But Option 1 requires no TP and as we explained in the contribution, option 1 also fullfills the requirements of the regulation without any limitation. We would like to ask the proponents of option2 on the understanding of the following regulation:
“3)	An initiating device is allowed to grant an authorization to one or more associated responding devices to transmit on the current operating channel within the current COT. A responding device that receives such a grant shall follow the procedure described in clause 4.2.7.3.1.6.”
If option 2 is adopted, it seems that when a device initiates a COT, it can never perform as a responding device and share the COT of ther devices.
In addition, we would like to also understand whether or why this restriction is only limited to CG? 

	Sharp
	It seems that we have the following interpretations on such cases and need to determine which one to be based on:
Interpretation #1: UE may operate as either initiating device or responding device
Interpretation #2: UE should operate as both initiating device and responding device

In addition, we share the view from Sony such that for DG PUSCH the COT association should be indicated by the scheduleing DCI.

	ETRI
	We agree with vivo’s assessment and prefer Option 1.
If Option 2 is adopted, TP 1-1 is preferred.

	ZTE
	Q1: We support Option 2. If UE has already initiated a COT, the idle period should not be skipped by sharing the gNB’s COT for configured UL transmission. 
Q2: We are in general fine with TP 1-1. TP 1-2 seems a bit contradictory with previous agreement on scheduled UL transmission as mentioned by Sony.


	Huawei, HiSilicon
	We support Option 2. 
We understand that No UL/DL transmission is allowed in the idle duration of an FFP in which the UE/gNB has initiated a CO even if the UL/DL would be associated with (sharing) gNB/UE COT.

We prefer the approach in TP1-1 including the additional coorections. However, we prefer that the condition “If the UE has not already initiated a channel occupancy in that period as described in Clause 4.3.1.2.2” is applied in a way that is consistent with the previous case of “If the configured UL transmission would occur after the beginning of a period of duration   and would end before the idle duration corresponding to that period” 

	Spreadtrum
	Q1: Option 2
Q2: we prefer P1-1.

	Qualcomm
	1. We prefer Option 2. 
2. If we adopte Option 2, we prefer TP1-1 since it is more accurate.

	Samsung
	Although we are fine with either way, we would like to understand the motivation of option 2 on top of option 1 before making decision. 

	
	

	Moderator
	Summary of views:
On P1-1 and discussion related to Option 1 & 2 (need of TP in P1-1 or not)
· Option 1: vivo, ETRI, Apple
· Option 2: Ericsson, Intel, Sony, FW, ZTE, HW/HiSi, SPRD, QC 
· OK with both Options: Len/Mot, Apple, vivo
· Questions raised both Options: Sony, Apple, vivo, Sharp, ETRI, Samsung

On P1-2 (and TP1-2):
· No support except Ericsson (proponent). But needs clarification since it seems to proposal is misunderstood either as an alternative to TP1-1, or contradict with previous agreement, etc.


@Len/Mot: Yes, it would be dropped. That kind of scheduling is not allowed. Please see more general explanations below. 
@Sony/Sharp: The understanding of TP1-2 is incorrect. Please see more general explanations below.
@Sharp: UE (and gNB) can be both initiating or responding. Please see more general explanations below.
@Apple: This is the fundamental requirements of FBE and captured below. How a gUE/UE initiates a COT is same as Rel-16, by transmission at the beginning of FFP. Perhaps I misunderstand your comment. Please see more general explanations below.

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 FFP in which the gNB shares the COT initiated by the UE
· FFS whether/how to support additional restrictions to the idle period

@vivo/ETRI: The cites text from regulation is correct. But there is also a requirement for initiaror. 
· Q1: If option 2 is adopted, it seems that when a device initiates a COT, it can never perform as a responding device and share the COT of ther devices. Moderator : No. It can. It cant only transmit in its idle period. Other transmissions within its FFP before the idle period cann be associated to COT initiated by other devices.
· Q2: In addition, we would like to also understand whether or why this restriction is only limited to CG? Moderator: No. It is not only CG. It is for any transmission. That’s why TP1-2 is proposed. For TP1-1, it addresses the case for only UL CG.
 
@All: It seems there is a misunderstanding. Let me provide some general explanations. 
First, I would like to clarify few things. Following ETSI BRAN (copied below):
1. A device can be initiating, or responding, or both. 
1. If an FFP is initiated, initiating and responding devices are not allowed to transmit during the idle period.
	[bookmark: CLS_ReqConfAdaptLimFBEDeviceTypes]4.2.7.3.1.2                 Device types (FBE)
With regard to adaptivity for FBE, a device that initiates a sequence of one or more transmissions is denoted as the initiating device. Otherwise, the device is denoted as a responding device. FBE may be an initiating device, a responding device, or both.
The initiating device shall implement a channel access mechanism as further described in clause 4.2.7.3.1.5.
A responding device shall implement a channel access mechanism as further described in clause 4.2.7.3.1.6.




	[bookmark: CLS_ReqConfAdaptLimFBEInitDevChAccess]4.2.7.3.1.5                 Initiating device channel access mechanism (FBE)
The initiating device shall implement a channel access mechanism that complies with the following requirements:
[..]
      The total time during which FBE can have transmissions on a given channel for a given FFP is defined as the Channel Occupancy Time (COT).
      The equipment can have multiple transmissions within a COT without performing an additional CCA on this operating channel providing the gap between such transmissions does not exceed 16 µs.
If the gap exceeds 16 µs, the equipment may continue transmissions provided that an additional CCA detects no transmissions with a level above the EDT defined in 4.2.7.3.1.4. The additional CCA shall be performed within the gap and within the observation slot immediately before transmission. All gaps are counted as part of the COT.
      [..]
An initiating device is allowed to grant an authorization to one or more associated responding devices to transmit on the current operating channel within the current COT. A responding device that receives such a grant shall follow the procedure described in clause 4.2.7.3.1.6.
The COT shall not be greater than 95 % of the FFP defined in point 1) and shall be followed by an idle period until the start of the next FFP such that the total idle period is at least equal to the minimum idle period, i.e. 5 % of the COT, with a minimum of 100 µs.




Therefore, When a COT is initiated:
0. Initiator is not transmitting in the idle period.
0. Responder, if any, is not transmitting in the idle period.

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 FFP in which the gNB shares the COT initiated by the UE
· FFS whether/how to support additional restrictions to the idle period

It was the same in Rel-16. That’s why in Rel-16 it became simple since we had only gNB-initiated COT and any transmission, UL or DL, could only be associated to gNB initiated COT. Therefore, effectively, no transmission is allowed in all the idle period.

The channel access sprocedures are specified for both UE and gNB. True that we agreed that gNB indicates to the UE by DCI what assume for COT association. But “what gNB is allowed to do” should be specified. When that is specified, then gNB knows that if it has initiated a COT, it knows that it can not schedule a UL in its idle period based on gNB-initied COT and use that indication in DCI. So, TP1-2 is not contradicting with previous agreements. It only specifies the rule that should be respected and based on that, gNB for example properly indicate COT association in DCI.

Consider that gNB configured UE with CSI-RS. Some of the CSI-RS are overlaping with gNB idle period. Consider UE determines gNB-initieated a COT. Then, UE does not expect any CSI-RS in that idle period. No matter what COT they would be associated with.
See figure below. By DCI in slot 1, UE already determines for CSI-RS3 in slot 6 to be received.

[image: ]

Consider a UE is configured with CG. Some of them overlap with UE-idle period in a period. If UE initiated a COT, the gNB does not expect to receive CG overlapping with UE ide period. Maybe, CG is associated to gNB-COT. Still UE is not allowed to transmit. See example below. UE sends CG1 and CG2 initiaitng the COT. At that time, UE knows that it cannot transmit CG4. Then UE receives DCI that schedules a PUSCH in slot 6 based on gNB-COT. When UE receives the DCI, if UE sends CG3, would be based on gNB inited COT. Still UE cannot transmit CG4. 
Also, in this example, since gNB knows UE initated a COT, gNB cannot schedule DG-PUSCH in slot 8. However, currently, spec misses this rule (TP1-2 tries to fix that). 

[image: ]
Currently, these fundamental rules are missing in the spec.
As you see, the rule does not limit or put restriction that having transmission during a COT to be associated to gNB or UE. But if a COT is initiated, the initiator is not allowed to transmit in the idle period no matter what.  
As Editor, when LG and vivo discussed this issue in the last CR reveiw, I noticed that I missed to capture the agreement properly. The way it is captured now only addresses when the transmission is associated to COT initiator. I had missed to capture the fundementl rule 

So, TP1-2 is the general rule. TP1-1, is a special case for CG. Since for CG, we have listed all the conditions, it is more complete to have it TP1-1 too.
Without TP1-2, gNB behaviour is not clear.

@All: Please share your view considering the explanation above on TP1-1 and TP1-2.
 



2.2	COT ownership for cross-carrier scheduled UL
COT ownership for cross carrier scheduling is still an open issue. It was discussed during previous Editor CR review for TS 37.213 and was suggested to be discussed further in this meeting.
LG, HW/HiSi and Intel have addressed this issue in this meeting proposing the same behaviour with similar motivations.
The following is e.g. Intel’s explanation:
· When a scheduled UL transmission and the corresponding scheduling DCI are confined within the same g-FFP of duration  corresponding to the carrier(s) over which the UL transmission may occur (notice that this clarification is necessary for cross-carrier transmissions since in principle both a UE and a gNB may have different FFP’s configurations among carriers, as shown in Figure 3), but different RB sets across different carriers, with similar rationale as for the case when the UL transmission is scheduled over different RB sets within the same carrier, if the DCI indicates that the UE should operate as responding device, the UE can skip validating the COT assumptions and follow that indicated by the DCI. 
[image: ]
Illustration of a scenario depicting intra-FFP scheduling across multiple carriers, where both a UE and a gNB may have different FFP’s configurations across different carriers.     
· However, when a scheduled UL transmission and the corresponding scheduling DCI are not confined within the same g-FFP of duration  corresponding to the carrier over which the UL transmission may occur, and is scheduled across different RB sets across different carriers, a UE must always validate the gNB’s initiated COT within the UL carrier(s) given that in this case the gNB may not always be able to guarantee that at the time the UL transmission may occur the COT will be indeed initiated by the gNB.   
The following proposals capture the proposed behaviour to resolve the cross-carrier issue.
· LG: Apply the following UE behaviour for the scheduled UL transmission based on cross-CC scheduling.
· For the scheduled UL indicated to transmit based on gNB-initated COT by cross-CC scheduling within same FFP-g period, validation of the gNB-initiated COT (based on the detection of DL transmission from the gNB) can be skipped, as for the case of cross-RB set scheduling within a same carrier.
· HW/HiSi: Clarify 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.
· Intel: In semi-static channel access mode, when the gNB schedules by a DCI an UL transmission and the scheduling DCI and the scheduled UL transmission are confined within the same g-FFP corresponding to the carrier(s) over which the UL transmission may occur, but different RB sets across different carriers, the UE can skip the validation of the gNB-initiated COT if the scheduling DCI indicates so. However, the validation of gNB-initiated COT cannot be skipped even if the scheduling DCI indicates so when the scheduling DCI and the scheduled UL transmission are not confined within the same g-FFP.
Intel also poposed a TP to reflect the proposed behaviour in the current specifications and correct few typos.
Moderator’s comment and recommendations:
The proposals are in principle the same and achieve the same goal. Moderator suggests to pick one, for example the proposal by HW/HiSi and the TP by Intel as listed below.
Moderator recommends supporting proposal 2-1 and consider TP in Propolsal 2-2 in principle with potential refinement if needed.

Proposal 2-1:
· 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.

Proposal 2-2:
· Adopt TP 2-2 for Clause 4.3.1.2.4.1 and Clause 4.3.1.2.4.2 of TS 37.213:

	------------------------------   TP#2-2: TS 37.213 Sec. 4.3.1.2.4 -----------------------------------
*** Unchanged text is omitted ***
4.3.1.2.4	Association with initiated channel occupancy for scheduled UL transmissions
When a UL transmission(s) is scheduled by a DCI, the scheduling DCI indicates the channel access parameters for the UL transmission(s) as described in [10]. Based on the DCI, the UE determines if the scheduled UL transmission(s) is associated with a channel occupancy that is initiated by the gNB or the UE, and whether sensing and CP extension are applicable. 
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  corresponding to the carrier(s) within which the UL transmission is scheduled in and regardless of whether they are confined within the same or different carrier(s).

*** Unchanged text is omitted ***
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  corresponding to the carrier(s) within which the UL transmission is scheduled in and regardless of whether they are confined within the same or different carrier.

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 without sensing, the following are applied:
· If the scheduled UL transmission starts after the beginning of a period of duration  corresponding to the carrier(s) within which the UL transmission is scheduled in 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 that period is initiated by the gNB as described in Clause 4.3.1.2.1, the UE applies CP extension if applicable and is expected to transmit the scheduled UL transmission without sensing as described in Clause 4.3.1.2.1.
· 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 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  corresponding to the carrier(s) within which the UL transmission is scheduled in 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 that 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.
*** Unchanged text is omitted ***



2.2.1	Discussion – 1st round
	Questions: 

· Q1: Companies are kindly requested to provide any update/correction on the discussion and their positions with respect to proposal 2-1. 
· Q2: If Proposal 2-1 is supported, what is your view on TP in Proposal 2-2 in general? Is the TP agreeable in principle with with potential refinement if needed? Please commentif there is any specific concern.
· Q3: Please share any other comment if any.


	Company
	Comment

	Lenovo, Motorola Mobility
	TP in proposal 2-2 seems fine in principle.

	Intel 
	We agree with the Moderator’s comments and recommendation, and we are supportive for proposal 2-1, and believe that the TP in proposal 2-2 properly captures the intent of proposal 2-1.


	Sony
	TP is agreeable.

	Futurewei
	We are fine with the proposal 2-1 and the TP in the proposal 2-2.

	Apple
	We support P2-1 and also TP in P2-2 in principle.
We wonder why it is “carrier(s)” in “duration T_x corresponding to the carrier(s) within which the UL transmission is scheduled in”? One UL transmission should be just within one carrier, right?
One minor editorial suggestion for consideration: “regardless of whether they are transmitted on confined within the same or different carrier”.

	vivo
	We are fine with proposal 2-1 and the TP in proposal 2-2.

	Sharp
	We are fine with TP 2-2.

	ETRI
	We support both Proposal 2-1 and Proposal 2-2.

	ZTE
	Q1: We are fine with Proposal 2-1.
Q2: OK.

	Huawei, HiSilicon
	We support P2-1.

The TP in P2-2 is agreeable in principle. We have the same observation as Apple though regarding the wording “carrier(s)”. 
We also suggest deleting “in” as being redundant to “within” in all occurances of “corresponding to the carrier(s) within which the UL transmission is scheduled in”


	Spreadtrum
	Q1: support
Q2: we are fine with the TP.

	Qualcomm
	We support both Proposal 2-1 and the TP in the proposal 2-2.

	Samsung
	Fine with the proposal and TP 2-1/2-2.

	
	

	Moderator

	@All: It seems that all are with the solution proposes in Propsal 2-1 and the TP in Proposal 2-2. Some refinement is suggested for TP in P2-2 that Moderator has implemented in the updated TP.

@All: Moderator requests for Email approval of Proposal 2-1 and Proposal 2-2(updated).






2.3	Alignment with regulations for sensing requirements   
Intel and HW/HiSi raised the following issue and explain that in the previous meeting RAN1#107-e, in order to satisfy the latest MIIT regulations for operation in the 5/6 GHz bands in China [1], the 16us sensing slot was introduced to the channel access procedures and related dynamic signaling for gNB-only initiated semi-static channel occupancy by endorsing CR0021 in R1-2112751 for TS37.213 and CR0077 in R1-2112750 for TS38.212, respectively.  
· Both IHW/HiSi and Intel proposed TPs for TS 37.213 where  is recited in the procedures in Section 4.3.1.1 of TS 37.213 v17.0.0 without setting its value to 9us. 
· HW/HiSi addiitonally proposed TPs for TS 38.212 where Table 7.3.1.1.1-4A has been updated in Rel-17 to introduce the 4th row indicating sensing when the UE is configured with ue-SemiStaticChannelAccessConfig, and therefore the Rel-16 CR change to row index 3 has not been carried over to the updated table. Furthermore, the corresponding clause needs to be referenced in the 4th row of the same table.

Moderator’s comment and recommendation
The issue raised is valid and the proposed TP improves the consistency of the specifications. Moderator recommendation is to adopt the TPs on this issue that are proposed by Intel and HW/HiSi, caputed in Proposals 3-1 and Proposal 3-2.


Proposal 3-1:
· Adopt TP 3-1 for Clause 4.3.1.2.4.1 and Clause 4.3.1.2.4.2 of TS 37.213:

	-----------   TP#3-1: TS 37.213 Sec. 4.3.1.2.1, Sec. 4.3.1.2.2 and Sec. 4.3.1.2.4 ---------------------
*** Unchanged text is omitted ***
4.3.1.2.1	Channel occupancy initiated by gNB and sensing procedures 
The gNB initiates a channel occupancy in a period of duration   if the gNB transmits a DL transmission burst starting at the beginning of the period immediately after sensing the channel to be idle for at least a sensing slot duration  and ends the transmission of the DL transmission burst before the start of the idle duration of that period. When a UL or DL transmission burst(s) is associated with the channel occupancy that is initiated in that period by the gNB, the following are applicable: 
· The UL or DL transmission burst(s) is confined within that period and ends before the start of the idle duration of that period.
· If the gap between the DL transmission burst(s) and any previous DL 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   immediately before the DL transmission.
· 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.
· If the gap between the UL transmission burst(s) and any previous DL transmission burst in that period is at most , the UL transmission burst(s) may be transmitted without sensing.
4.3.1.2.2	Channel occupancy initiated by UE and sensing procedures
A UE initiates a channel occupancy in a period of duration  if the UE transmits a UL transmission burst starting at the beginning of the period immediately after sensing the channel to be idle for at least a sensing slot duration  and ends the transmission of the UL transmission burst before the start of the idle duration of that period. When a UL or DL transmission burst(s) is associated with the channel occupancy that is initiated in that period by the UE, the following are applicable: 
· The UL or DL transmission burst(s) is confined within that period and ends before the start of the idle duration of that period.
· If the gap between the UL transmission burst(s) and any previous UL 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   immediately before the UL transmission.
· 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.
· If the gap between the DL transmission burst(s) and any previous UL transmission burst in that period is at most , the DL transmission burst(s) may be transmitted without sensing.
*** Unchanged text is omitted ***
4.3.1.2.4.1	Intra-period scheduled UL transmissions
*** 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.
4.3.1.2.4.2	Cross-period scheduled UL transmissions
*** 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.



Proposal 3-2:
· Adopt TP#3-2 into section 7.3.1.1 of TS 38.212 v17.0.0.
	*** < Begining of TP#3-2 for TS 38.212 v17.0.0> ***
7.3.1.1.1	Format 0_0
*** < Unchanged parts are ommitted> ***
Table 7.3.1.1.1-4A: Channel access type & CP extension if ChannelAccessMode-r16 = "semistatic" is provided 
	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 the channel occupancy associated with the UL transmission as 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 sensingSensing within a 25us interval as defined in Clause 4.3 in TS 37.213
	0
	gNB

	3
	Sensing as defined in Clause 4.3.1.2x.x in TS 37.213
	0
	UE

	Note:	Row index 3 is only applicable if ue-SemiStaticChannelAccessConfig is provided. Otherwise, the row is reserved.



*** < End of TP#3-2 for TS 38.212 v17.0.0> ***



2.3.1	Discussion – 1st round
	Questions: 

· Q1: What is your view on TP in Proposal 3-1 and 3-2 in general? Are the TPs agreeable in principle with with potential refinement if needed? Please commentif there is any specific concern.
· Q2: Please share any other comment if any.


	Company
	Comment

	Lenovo, Motorola Mobility
	ok

	Intel
	We believe that both proposal 3-1 and 3-2 should be supported. However, for proposal 3-2, only the changes for index 3 seems to be needed. Our understanding is that the proposed changes for index 2 have been already agreed during mantainace phase in R1-2112751 during prior meeting (RAN1 #107).

	Sony
	TP is agreeable.

	Futurewei
	We are OK with the proposals.

	Apple
	Fine with the TPs.

	vivo
	We agree with both of the TPs.

	Sharp
	We are fine with TP 3-1 and TP 3-2.

	ETRI
	We are fine with Proposal 3-1 and Proposal 3-2.

	ZTE
	We are fine with Proposal 3-1 and 3-2 along with the TPs.

	Huawei, HiSilicon
	We support the TPs in P3-1 and P3-2.
We agree that changes to row index 2 have been agreed in Rel-16 maintenance. However, the changes have not been carried over to Rel-17 spec, and need to be captured. 

	Spreadtrum
	Support Proposal 3-1 and 3-2.

	Qualcomm
	Fine with the TPs

	Samsung
	Agree with TP. 

	
	

	Moderator
	@Intel/HW/HiSi: Regarding P3-2 and row index 2, it seems to me that now we are fixing this issue to make specifications consistent, let’s take care of 212 too since as HW/HiSi explained, it seems the update is not implemented. I hope it is fine with Intel.

@All: It seems Proposals 3-1 and 3-2 are supported.

@All: Moderator requests for Email approval of Proposal 3-1 and Proposal 3-2.
Note that in order to save space, in proposals in section 1.1.1, the corresponding contribution is referenced.


	
	




2.4	Additional cases for COT-initiator’s transmissions   
The following is raised by ZTE:
In section 4.3.1.1 of TS 37.213 [2], the sensing before transiting a DL transmission burst include 3 cases:
· Case 1: gNB transmits a DL transmission burst(s) if the gap between the DL transmission burst(s) and previous DL transmission burst is more than 16us.
· Case 2: gNB transmits a DL transmission burst(s) if the gap between the DL transmission burst(s) and previous UL transmission burst is more than 16us.
· Case 3: gNB transmits DL transmission burst(s) if the gap between the DL and UL transmission bursts is at most 16us.
In section 4.3.1.1 of TS 37.213 [2], i.e. Channel Occupancy initiated only by gNB, case 1 and case 2 are described together as “The gNB may transmit a DL transmission burst(s) within the channel occupancy time immediately after sensing the channel to be idle for at least a sensing slot duration  if the gap between the DL transmission burst(s) and any previous transmission burst is more than ”. However, in section 4.3.1.2.1, i.e. Channel occupancy initiated by gNB and sensing procedures, only the above Case 1 is addressed in current spec. Given that there is no difference on sensing procedures whether UE initiated COT is introduced or not for the above 3 cases, case 2 and case 3 should also be added. Similarly, section 4.3.1.2.2 also should be revised.
Therefore, ZTE has proposed TPs to add the missing cases discussed above.

Moderator’s commnet:
Moderator’s understanding is that the missing cases that ZTE is referring to corresponds to transmissions from the COT initiator in its initiated COT. It seems that ZTE raises a valid point otherwise, for example, the current specification does not support the case where in a gNB initiated COT, a UL transmission to be immediately followed by a DL transmission and both associating to the COT initiated by gNB. Companies are encouraged to share their view if cases proposed by ZTE are valid and should be incorporated in the specification.
Proposal 4-1:
· Adopt TP#4-1 for Clause 4.3.1.2.1 and Clause 4.3.1.2.2 of TS 37.213.
	-----------   TP#4-1: TS 37.213 Sec. 4.3.1.2.1, Sec. 4.3.1.2.2  ---------------------
< Start of text proposal>
[bookmark: OLE_LINK5]4.3.1.2.1 Channel occupancy initiated by gNB and sensing procedures 
The gNB initiates a channel occupancy in a period of duration   if the gNB transmits a DL transmission burst starting at the beginning of the period immediately after sensing the channel to be idle for at least a sensing slot duration  and ends the transmission of the DL transmission burst before the start of the idle duration of that period. When a UL or DL transmission burst(s) is associated with the channel occupancy that is initiated in that period by the gNB, the following are applicable:  
· The UL or DL transmission burst(s) is confined within that period and ends before the start of the idle duration of that period.
· If the gap between the DL transmission burst(s) and any previous DL 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   immediately before the DL transmission.
· If the gap between the DL transmission burst(s) and any previous UL transmission burst in that period is at most 16us, the DL transmission burst(s) may be transmitted without sensing.
· 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.
· If the gap between the UL transmission burst(s) and any previous DL transmission burst in that period is at most , the UL transmission burst(s) may be transmitted without sensing.
*** Unchanged text is omitted ***

4.3.1.2.2Channel occupancy initiated by UE and sensing procedures
A UE initiates a channel occupancy in a period of duration  if the UE transmits a UL transmission burst starting at the beginning of the period immediately after sensing the channel to be idle for at least a sensing slot duration  and ends the transmission of the UL transmission burst before the start of the idle duration of that period. When a UL or DL transmission burst(s) is associated with the channel occupancy that is initiated in that period by the UE, the following are applicable: 
· The UL or DL transmission burst(s) is confined within that period and ends before the start of the idle duration of that period.
· If the gap between the UL transmission burst(s) and any previous UL 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   immediately before the UL transmission.
· If the gap between the UL transmission burst(s) and any previous DL transmission burst in that period is at most 16us, the UL transmission burst(s) may be transmitted without sensing.
· 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.
· If the gap between the DL transmission burst(s) and any previous UL transmission burst in that period is at most , the DL transmission burst(s) may be transmitted without sensing.
*** Unchanged text is omitted ***
< End of text proposal>




2.4.1	Discussion – 1st round
	Questions: 

· Q1: What is your view on the issue raised by ZTE descried above? Do you agree that the cases identified by ZTE should be added to the specification?
· Q2: If you agree, is the TP in Proposal 4-1 agreeable in principle with with potential refinement if needed? Please commentif there is any specific concern.
· Q3: Please share any other comment if any.


	Company
	Comment

	Lenovo, Motorola Mobility
	ok

	Intel
	The point raise by ZTE seems to be valid, and the specific text to adopt could be further discussed.

	Sony
	TP is agreeable.

	Futurewei
	We are fine with the proposal.

	Apple
	Fine with the TP.

	vivo
	We think the issue should be fixed as in the proposed TP.

	Sharp
	We are fine with TP 4-1.

	ETRI
	We are fine with the TP.

	ZTE
	Agree.

	Huawei, HiSilicon
	We agree that the points raised are valid. We agree with the TP in P4-1. 

	Spreadtrum
	Q1: valid
Q2: support the TP.

	Qualcomm
	Support the TP.

	Samsung
	Agree with TP. 

	
	

	Moderator
	@All: It seems TP4-1 in Proposal 4-1 is agreeable to all.

@All: Moderator requests for Email approval of Proposal 4-1.


	
	



2.5	COT Ownership in UL Burst
Sony disucsses the COT-ownership assumptions for UL transmisisons in a UL burst and how to ensure same COT-ownership assumption within a UL transmission burst, in particular where it consists both CG and DG transmissions. Sony suggests clarifying that the COT ownership of a UL burst is determined prior to any overlapping between UL transmissions of the UL burst and an idle period. The gNB needs to ensure the UE can determine the COT ownership prior to an idle period since this would determine whether the UE can transmit over the idle period or not. Sony additionally suggests that to avoid the contradiction in COT ownership assumptions described, the COT ownership of a UL burst should be firstly determined by the 1st Dynamic Grant (DG) UL transmission and if there is no DG UL transmission, the COT ownership is determined by the 1st UL transmission of the UL burst.

Proposal 5-1: 
The COT ownership of a UL burst is determined prior to any overlap between the UL transmissions of the UL burst and an idle period.


Proposal 5-2: 
The COT ownership of a UL burst is determined by the 1st Dynamic Grant UL transmission and if there is no Dynamic Grant UL transmission, the COT ownership is determined by the 1st UL transmission of the UL burst.

Moderator’s commnet:
The proposals by Sony reflects the methods that should be applied to achieve a proper behaviour as were discussed in principle last meeting. If these proposals are not adopted, eventually, a proper UE implementation would be aligned with these proposals. If they are adopted, the reasonable behaviour is clearly specified. 

2.5.1	Discussion – 1st round
	Questions: 

· Q1: What is your view on discussion above and the Proposal 5-1 and 5-2? Are you in favor of these proposals or not?
· Q2: Please share any other comment if any.


	Company
	Comment

	Lenovo, Motorola Mobility
	5-1: OK
5-2: may not be needed. If COT initiator assupmtions are different for two transmissions they would not belong to the same transmission burst.

	Intel
	Our view is that as mentioned by the moderator this could be left up to UE’s implementation and no addional agreement/spec impact is needed.

	Sony
	It will be good to clarify the behaviour as in Proposal 5-1 and 5-2 as a conclusion.  

	Futurewei
	We do not think that are necessary. 5-1 can be a conclusion. We find the wording for 5-2 a little confusing. It implies that the” COT ownership of the UL burst” is only determined by the UL transmission, but the COT ownership where an UL burst takes place can be also a gNB COT i.e. determined by a DL transmission.  An UL burst can be in a gNB COT or UE COT. We would be OK with 5-2 as conclusion if the wording is clarified. 

	Apple
	We may have misunderstood, and we thought this is left to gNB to guarantee the COT initiator is aligned among the transmissions. If this is not the case, we think the UE behavior should be clarified. On the proposed behaviors, it is not clear to us what the exact implication of P5-1 is and how it changes the procedures in the specs. For P5-2, we wonder how the timeline issue would be addressed if DG is after CG.

	vivo
	We share the simiar view as Apple that gNB should guarantee the COT initiator is aligned among the transmissions. If gNB cannot ensure it, then it should leave to UE implementation. 

	Sharp
	We are fine to have conclusions over Proposal 5-1 and 5-2.
Our proposal (D-3 in FL summary, which is incorrectly categorized as “SSB considerations”) is also to cope with a similar issue. We propose that only the reception of the DCI indicating “sharing a gNB-initiated COT” leads to the UE’s decision that the gNB initiated the COT, in order to avoid ambiguities on COT association.

	ETRI
	We think the COT ownership can be determined by proper implementation. gNB is responsible to not mix the COT ownership within the same UL burst. For Proposal 5-1, it would better to further clarify the meaning of “COT ownership is determined prior to overlap”.

	ZTE
	We are fine with Proposal 5-1 and 5-2.

	Huawei, HiSilicon
	Wd do not think the proposals are necessary. Based on our previous discussions, we did not see the need to specfy such rules, especially P5-2.  

	Spreadtrum
	

	Qualcomm
	We do not think Proposal 5-1 and Proposal 5-2 are needed at all. The behaviors can be gauranteed by implementation of UE and gNB.

	Samsung
	It seems that different companies have different understanding on whether COT assumptions of multiple UL transmission in a UL bust should be same or may be different. If we understand correctly, there was no concensus/agreement about that. So, it’s open issue for now. We are okay to further discuss for that issue.  

	
	

	Moderator
	Summary of views:
Views are diverged whether the proposals (or conclusions) are needed being as part of implementation.

Moderator comments:
@Apple/vivo: Your comment on P5-1 is not clear to me (please let me know if I misunderstood). If a transmission burst includes CG, then it is up to UE. For DG, it is upto gNB. If it is a mixed, eventual transmission should be with same assumption COT association, but enough time should be provided to ensure that (like DCI in good time, etc) as we iscussed before (that is also related to Apple comment for P5-2). So, maybe that is what you mean by gNB guarantee. I provided an example at the end, and perhaps your point is that DCI to UE1 should be sent in a good time to guarantee proper operation. 

@Sharp: Apologies for capturing your comments incorrectly. Please see the explanations in section 2.9.1. There is no need that the DL should be limited to only to scheduling DCI as clarified in comments in section 2.9.1 and discussed in section 2.8.1 related to issue#2. Also, in the figure below in your contribution, I don’t see ambiguity. If 2nd UL is CG, based on the rule, it would be associated to UE-COT (it seems 1st UL initiated Cot). So, the DL does not play a role in COT association. If 1st UL was not present, Ue can assume gNB iniitated COT if it detects DL, and UL after that would be based on gNB initiated COT. 
[image: ]

@Samsung: COT assumption within a burst should be the same. From comments, it seems that is the understanding. It si agreed and captured in the spec. The proposals are about “how to do it”. And it is ineed implementation where sufficient hooks that are already provided in the spec.
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.

@All: Moderator tends to agree with the view that the poposals P5-1/P5-2 or equivalent conclusions are not needed. 
P5-2 and similars were extensively discussed last meeting and it was concluded not to define an order but leave it to implementation. The same applies to P5-1.
I try to provide some clairfications below and please indicate if there is strong concern and still there is a need for some actions in form of agreement/conclusions.
 
Some clarifications:
· When a transmission burst “is transmitted”, the the associated COT-ownership for all transmissions in the transmission burst should be the same.
Let’s use the example figure in Sony’s contribution.

Maybe UE before DCI#1 has decided to transmit CG#1,2,3 based on gNB initited COT. When UE receives DCI, it knows that if it transmits CG1,2,3 they would be based on gNB initited COT, together with CG#4. 
In this example, it really doesn’t matter in a sence that the UE doesn’t have to cancel any transmission due to overlapping with idle period. And if I understand correctly, that is the point that Sony tries to make by P5-1. 

[image: ]

If a configured/scheduled transmission overlaps with an idle period, of course, it should be known if it is allowed to transmit during the idle period or not. That is understood by determining the COT association. When/how it is done, it is up to implementations, but the outcome should not violate the rule. Sufficient time should be provided for proper operation (both UE and gNB). 
Consider the following. G-FF and UE-FFP for two UEs. gNB initiates a COT when transmits to UE2. Hence, UE1 doesn know.
UE1 is configured with resources CG1, CG2, CG3, CG4. 
In case A, UE decides to transmit in CG1 to CG4 by initiating UE-COT (when UE decides for that is up to UE). Then, gNB decides to be scheduled DG1 in slot 7, so it sends DCI to UE1 in slot 2. When UE detects this DCI, then Case B is valid. UE knows it cant transmit CG3 and CG4. So, the transmission would be the burst including CG1, CG2 and DG1. This burst is associated to gNb-COT.  

[image: ]
In similr example, you can consider a burst with more DGs. We discussed last time that whether to define an order. But as we all understood, it is really up to implementation. 
That’s why, in my view, the proposals P5-1 and P5-2 are reflection of proper implementation, but it is also a valid point that it should be left to implementation, since capturing conclusions, may takes away the implementation freedom and put some restriction.


@All: Therefore, Moderator tends to agree with the view that the poposals P5-1/P5-2 or equivalent conclusions are not needed. Please share your view, specially if there is strong concern and still there is a need for some actions in form of agreement/conclusions



	
	




2.6	Issues with segmentation around idle period
Vivo explains that the current spec states that if the configured UL transmission is a PUSCH with PUSCH repetition type B, the above procedures in Clause 4.3.1.2.3 are applicable to a nominal repetition. According to the procedures in this Clause, the UE determines the COT initiator for each nominal PUSCH repetition, if the nominal PUSCH repetition overlaps with the idle period of any COT, UE cannot transmit the nominal PUSCH repetition in that COT. Therefore, it will never happen “if a nominal PUSCH repetition of the PUSCH transmission overlaps with an idle duration corresponding to a period of duration  in which the channel occupancy is initiated”. The UE will not associate the nominal PUSCH repetition to a COT which idle period of the FFP overlaps with the transmission. The operation in section 4.3.2 will never happen. 
Therefore, the TP in Proposal 6-1 is proposed by vivo to solve the issue.

Moderator’s comment:
vivo has a valid point that the current formulation of the specification results in dropping a nominal that should have been segmented around the idle period.
The proposed TP by vivo, trying to solve the problem and determines the invalid symbols when applicable but does not specify the corresponding associated COT initiator. It also complicates the specifications. 
During the previous Editor CR review email discussions, it was explained that in case of PUSCH repetition Type B, the intention was to keep the COT association for a nominal repetition without segmentation in clause 4.3.1.2.3 and determine COT association for a nominal repetition subject to segmentation around idle period as well as identification of invalid symbols in Clause 4.2.3. This approach, together with the rules described in clause 4.2.3 were intended to overcome the complications of segmentations around the idle period. Please note that during Editor CR review email discussions, it was discussed that the intended use case of the correspoding agreement for segmentation was for the case that the COT association is already known and determined before the nominal repetition subject to segmentation around an idle period. Otherwise, the procedure becomes complicated, and its specification requires new agreements. However, as vivo correctly pointed out the current descriptions need improvement to achieve this gaol. Therefore, Moderator proposes the  TP in Proposal 6-2 as a potential alternative to the TP in Proposal 6-1 for discussion and solving the issue.

Proposal 6-1:
· Adopt TP#6-1 for Clause 4.3.1.2.3 of TS 37.213.

	----------------------------    Start of text proposal 6-1   ---------------------------------------------------
< Unchanged parts are omitted >
4.3.1.2.3	Association with initiated channel occupancy for configured UL transmissions
When a UE is configured with a UL transmission, the UE follows the following procedures to determine if the configured UL transmission is associated with a channel occupancy that is initiated by the gNB or the UE.
· If the configured UL transmission would occur at the beginning of a period of duration   and would end before the idle duration corresponding to that period, the following is applied:
· if the UE has already determined that the gNB has initiated channel occupancy in that period as described in Clause 4.3.1.2.1,
· If the configured UL transmission would occur within a period of duration  and would end before the idle duration corresponding to that period and if the UE has already determined that the gNB has initiated a channel occupancy in that period as described in Clause 4.3.1.2.1, the UE assumes that the configured UL transmission is associated with a channel occupancy that is initiated by the gNB.
· If the configured UL transmission would occur within a period of duration  and would overlap with the idle duration corresponding to that period, 
· For PUSCH repetition Type B, all the symbols overlapping with the duration  are considered as invalid symbol(s) for configured UL transmission.
· Otherwise, the UE drops the configured UL transmission.
· Otherwise, the UE assumes that the configured UL transmission is associated with a channel occupancy to be initiated by the UE.
· If the configured UL transmission would occur at the beginning of a period of duration   and would overlap with the idle duration corresponding to that period, the following is applied:
· For PUSCH repetition Type B,
· if the UE has already determined that the gNB has initiated channel occupancy in that period as described in Clause 4.3.1.2.1
· If the configured UL transmission would occur within a period of duration  and would end before the idle duration corresponding to that period, the UE assumes that the configured UL transmission is associated to a channel occupancy that is initiated by the gNB.
· Otherwise, all the symbols overlapping with the duration   are considered as invalid symbol(s) for configured UL transmission.
· Otherwise, the UE assumes that the configured UL transmission is associated to a channel occupancy that is initiated by the UE, and all the symbols overlapping with the duration  are considered as invalid symbol(s) for configured UL transmission.
· Otherwise
· If the configured UL transmission would occur within a period of duration  and would end before the idle duration corresponding to that period, and if the UE has already determined that the gNB has initiated a channel occupancy in that period as described in Clause 4.3.1.2.1, the UE assumes that the configured UL transmission is associated with the channel occupancy that is initiated by the gNB.
· Otherwise, the UE drops the configured UL transmission.
· If the configured UL transmission would occur after the beginning of a period of duration   and would end before the idle duration corresponding to that period, the following is applied:
· If the UE has already initiated a channel occupancy in that period as described in Clause 4.3.1.2.2, the UE assumes that the configured UL transmission is associated with the channel occupancy that is initiated by the UE.
· If the UE has not already initiated a channel occupancy in that period as described in Clause 4.3.1.2.2, then
· if the UE has already determined that the gNB has initiated a channel occupancy in that period as described in Clause 4.3.1.2.1,
·  if the configured UL transmission would occur within a period of duration  and would end before the idle duration corresponding to that period and if the UE has already determined that the gNB has initiated a channel occupancy in that period as described in Clause 4.3.1.2.1,  the UE assumes that the configured UL transmission is associated with the channel occupancy that is initiated by the gNB;
· If the configured UL transmission would occur within a period of duration  and would overlap with the idle duration corresponding to that period
· For PUSCH repetition Type B, all the symbols overlapping with the duration  are considered as invalid symbol(s) for configured UL transmission.
·  otherwise, the UE drops the configured UL transmission(s).
· otherwise, the UE drops the configured UL transmission(s)
· If the configured UL transmission would occur after the beginning of a period of duration   and would overlap with the idle duration corresponding to that period, the following is applied:
· For PUSCH repetition Type B,
· if the UE has already initiated a channel occupancy in that period as described in Clause 4.3.1.2.2, the UE assumes that the configured UL transmission is associated to a channel occupancy that is initiated by the UE, and all the symbols overlapping with the duration  are considered as invalid symbol(s) for configured UL transmission.
· if the UE has already determined that the gNB has initiated channel occupancy in that period as described in Clause 4.3.1.2.1
· If the configured UL transmission would occur within a period of duration  and would end before the idle duration corresponding to that period, the UE assumes that the configured UL transmission is associated to a channel occupancy that is initiated by the gNB.
· Otherwise, all the symbols overlapping with the duration   are considered as invalid symbol(s) for configured UL transmission.
· Otherwise, the UE drops the configured UL transmission.
· Otherwise,
· If the configured UL transmission would occur within a period of duration  and end would before the idle duration corresponding to that period and the UE has already determined that the gNB has initiated a channel occupancy in that period as described in Clause 4.3.1.2.1, the UE assumes that the configured UL transmission is associated with the channel occupancy that is initiated by the gNB.
· Otherwise, the UE drops the configured UL transmission.
If the configured UL transmission is a PUSCH with PUSCH repetition type B, the above procedures are applicable to a nominal repetition as described in [8].
< Unchanged parts are omitted >
------------------------------    End of text proposal 6-1   ----------------------------------------------------





Proposal 6-2:
· Adopt TP#6-2 for Clause 4.3.1.2.3 of TS 37.213.
	[bookmark: _Toc90480708]4.3.1.2.3	Association with initiated channel occupancy for configured UL transmissions
When a UE is configured with a UL transmission, the UE follows the following procedures to determine if the configured UL transmission is associated with a channel occupancy that is initiated by the gNB or the UE.
*** Unchanged text is omitted ***
If the configured UL transmission is a PUSCH with PUSCH repetition type B that does not overlap with an idle period, the above procedures are applicable to a its corresponding nominal repetition as described in [8]. Otherwise, the procedures in Clause 4.2.3 are applicable to its corresponding nominal repetition.

*** Unchanged text is omitted ***





2.6.1	Discussion – 1st round
	Questions: 

· Q1: What is your view on discussion above and the issue raised by vivio?
· Q2: In case you find the issue valid, with respect to the proposed TPs, which approach is preferred in principle to solve the proposal? The approach used in the TP in Proposal 6-1 or in the TP in Proposal 6-2?  Please note that potential refinements are not excluded.
· Q3: Please share any other comment if any.


	Company
	Comment

	Lenovo, Motorola Mobility
	Agree with moderator’s analysis. For TP 6-2, I think clause 4.2.3 needs to be replaced with 4.3.2.

	Intel 
	We share same view as moderator and we indeed think that the point raised by Vivo is valid, but we would rather prefer to use as a baseline for discussion the TP in proposal 6-2. 

	Futurewei
	We are OK with the moderator ‘s view and prefer TP6-2 as baseline for discussion.

	Apple
	We think the point raised by vivo is valid. On the TPs, P6-2 may not work well, because the text in clause 4.3.2 refers back to clause 4.3.1.2.3, so the TP does not really solve the problem.

	vivo
	Thanks a lot moderator’s effort for proposing the Alternative TP. But we are afraid that the current TP#6-2 still not solve the problem. Clause 4.3.2, see below assumes that UE has already determined COT initiator according to Clause 4.3.1.2.3. Clause 4.3.1.2.3 cannot refer to a Clause which refers back to itself. Nothing is determined in the end. 
4.3.2
· When a UE is provided with higher layer parameter ue-SemiStaticChannelAccessConfig the following are applicable:
· The UE may assume that any scheduled or configured UL transmission(s) within a UL transmission burst is associated with the same channel occupancy that is initiated either by the gNB or by the UE. 
· If the UE is scheduled by a DCI to transmit multiple UL transmissions, the UE assumes that the indicated initiator of the associated channel occupancy in the DCI is applied for all the UL transmissions scheduled by the DCI.
· If the UE transmits a PUSCH transmission with repetition type B as described in [8] and the UE has already determined based on the procedures in Clause 4.3.1.2.4 for scheduled PUSCH repetition or based on the procedures in Clause 4.3.1.2.3 and/or the above rules in this clause with respect to channel occupancy association for configured PUSCH repetition, that the PUSCH transmission is associated with a channel occupancy that is initiated either by the gNB or by the UE, the followings are applicable:

	ETRI
	We think the issue raised by vivo is valid, and further discussion seems needed on TP.

	ZTE
	For PUSCH repetition type B, in our understanding, the procedures in 4.3.1.2.3 is only used to determine if the configured UL transmission is associated with a channel occupancy that is initiated by the gNB or the UE. Even though it has stated that these procedures are applicable to nominal repetition, the point is that the nominal repetition may overlap with the idle period while the actual repetition will never not. So maybe we can consider the following updates.
If the configured UL transmission is a PUSCH with PUSCH repetition type B, the above procedures are applicable to a nominal repetition as described in [8], by assuming the nominal repetition does not overlap with a idle duration.

	Huawei, HiSilicon
	We understand that vivo has raised a valid point but we also share the same view as the Moderator’s that the TP 6-1 overly complicates the spec. 
Furthermore, even if the issue of segmentation has been resolved in the spec, we do not think that the behavior for the actual repetition after g-idle is defined (in case a nominal rep shares gNB COT and overlaps g-idle). Is our understanding correct?

	Spreadtrum
	Q1: it is valid.
Q2: Need further discussion.

	Qualcomm
	We are OK with the moderator ‘s view and the validation of the issue raised by vivo.  Further discussion is needed for the TP.

	Samsung
	In TP6-2, we think that 4.3.2 is correct instead of 4.2.3. TP6-2 can be baseline for further discussion.

	
	

	Moderator
	@All: Thanks a lot for your feedback. I would like to explain as Editor/Mdoerator the situation because as Editor, I struggled very much to capture the segmentation agreement because when I tried to implement it in the spec, I realized it was more involved than expected. If you recall, I gave up at the end and didn’t include it in first CR draft. Finally, I found a way to capture it in the second CR draft. I wish we had not agreed to segmentation 
The solution I found eventually, is the description in 4.3.2. However, Lihui, kindly identified that the last sentence in 4.3.1.2.3 is not correct. Big thanks! 
Today, also based on your comments, I spent many hours on TP6-1, but I ended up in problems that I faced at first time drafting the spec. So, maybe it is better if I explain first.
Thanks in advance for your paitence.

The corresponding agreement is as below:
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

If you recall, in the related discussions for this agreement, it was assumed the COT association is known already for that nominal repetiton overlapping with idle period. In all figures, discussions, there was a UL burst with PUSCH repetition Type B and one of the nominal repetitions in the burst was overlapping with idle period. We didnt indepedently determine the COT association for the nominal repetition that overlpas with idle period. We assumed the COT association for the burst, and then we said, we could do segmentation, why we should drop it now that we overlap with idle period. Correct?
The issue with TP6-1 (whihc myself for few days tried this approach) is COT determination (or identifying invalid symbols), independtly ofr the nominal repetition that overlaps with idle period. As the consequence we face with these questions (becasue of independent treatment) and to me (as Editor) when I faced them, I lacked supporting agreements to adopt such an approach:
· Basic rule for configured UL (X):
· A) If X overlaps with gNB-idle, can only be associated to UE COT
· B) If X overlaps with UE-idle, can only be associted to gNB COT
· C) If X doesnt overlap with no idle period, can be associate to gNB or UE COT. Which one is based on the rule we agreed.
Now, imagine X is a nominal repetition. What do we do for A? Do we associate it to gNB-COT and do segmentation? Similar question to B. 
The appraoch used in TP6-1 is based on indepndent treatment, as the follwoing:
If X starts at UE-FFP, priortize gNB-COT, and if it is after UE-FFP priorotize UE-COT. Do segmementation if applicable. 
The details are clear from TP6-1. But my point is that these are new behaviours. (I have no issue with them, I am just trying to explain my problem as Editor )
(In addiiton, TP6-1 as I mentioned has some issues affecting normal configured UL . It needs your careful review, to fix those issues. For example, if conigured UL strates at UE-FFP boundary and ends before the idle period but overlaps with gNB-idle, the association is missing.) 

Now, perhaps it is more clear now why I suggested TP6-2. Because vivo had a valid point. But I need to explain some aspects in 4.3.2 so you can review if there is still issue:
· Based on this clause, we can determine the COT associaiton for the nominal repetion overlapping with idle period, not indepdently, but based on other trasnmisisons in the burst that includes this nominal transmission.
· When it is referred to the procedures in Clause 4.3.1.2.3, it is not for the noimal repetion that overlaps with the idle period. It is for other reptitons in the burst.
· We it is referred to ”and/or rules” above, we can use ”the same COT assumption in the burst rule” for example to determien COT association for the repition overlapping with idle.
· I also noticed that bule highlited text should be removed 
I hope with this explanations, it is more clear the issues that I see. 

	When a UE is provided with higher layer parameter ue-SemiStaticChannelAccessConfig the following are applicable:
-	The UE may assume that any scheduled or configured UL transmission(s) within a UL transmission burst is associated with the same channel occupancy that is initiated either by the gNB or by the UE. 
-	If the UE is scheduled by a DCI to transmit multiple UL transmissions, the UE assumes that the indicated initiator of the associated channel occupancy in the DCI is applied for all the UL transmissions scheduled by the DCI.
-	If the UE transmits a PUSCH transmission with repetition type B as described in [8] and the UE has already determined based on the procedures in Clause 4.3.1.2.4 for scheduled PUSCH repetition or based on the procedures in Clause 4.3.1.2.3 and/or the above rules in this clause with respect to channel occupancy association for configured PUSCH repetition, that the PUSCH transmission is associated with a channel occupancy that is initiated either by the gNB or by the UE, the followings are applicable:
-	If the UE has already determined that the PUSCH transmission is associated with a channel occupancy that is initiated by the gNB and if a nominal PUSCH repetition of the PUSCH transmission overlaps with an idle duration corresponding to a period of duration  in which the channel occupancy is initiated, all the symbols during the idle duration are considered as invalid symbols as described in [8] and the corresponding actual repetition after the idle period, if any, is dropped.
-	If the UE has already determined that the PUSCH transmission is associated with a channel occupancy that is initiated by the UE and if a nominal PUSCH repetition of the PUSCH transmission overlaps with an idle duration corresponding to a period of duration  in which the channel occupancy is initiated, all the symbols during the idle duration are considered as invalid symbols as described in [8]. 





@All: Please review the comments above. If TP6-1 is preferred, please address the issues that I raised. If you are OK with TP6-2 and still see issues, please comment.
Most importantly, the issue is valid (thank to vivo) and we need to solve based on any of the approaches used in TP6-1 or TP6-2. Thanks! (I wish we hadn’t agreed with segmentation around idle period )


	
	



2.7	COT initiator alignment and UL transmission
Issue#1: COT initiator alignment across LBT BWs
COT initiator alignment was extensively discussed last meeting and no consencus was reached to adopt any alignment. This topic is discussed in input contributions submitted to this meeting.
On support of COT initiator alignment across RB-sets, LG proposes to support it while ZTE does not see it is necessary:
Proposal 7-1: 
In semi-static channel access mode, it’s not necessary to align COT-initiator assumption across RB sets.
· Supported by: ZTE

Proposal 7-2: 
In semi-static channel access mode, when operating on multiple intra-carrier RB sets (or intra-band carriers), the assumptions regarding the COT initiator for a transmission should be aligned across all RB sets (or carriers) at any transmission time. To align the assumptions, 
· a UE could assume to operate as an initiating device for a UL transmission i) if the UE didn’t assess and didn’t receive indication from the gNB that it shall operate as a responding device for any of RB sets, and ii) if the UE assesses or has received indication from the gNB that it shall operate as an initiating device for all the RB set(s) configured/scheduled for the UL transmission.
· Otherwise, the UE would drop the UL transmission.
· a UE could not assume to operate as an initiating device for any of RB sets i) if the UE assesses or has received indication from the gNB that it shall operate as a responding device for at least one RB set, and the UE could assume to operate as a responding device for a UL transmission i) if the UE assesses or has received indication from the gNB that it shall operate as a responding device for all the RB set(s) configured/scheduled for the UL transmission.
· Otherwise, the UE would drop the UL transmission.
· Supported by: LG

Moderator’s comment:
Consdiering the status of the discussion last meeting on COT initiator assumption across RB-sets, companies are encouraged to share their views whether to discuss this proposed enhancement this meeting. 

Issue#2: UL across COTs with misaligned COT initiator assumptions
COT assumption misalignment causes issues for UL transmissions across the LBT BWs. 
The first issue is related to segmentation for PUSCH repettion Type B around idle period. As Apple explains for PUSCH repetition Type B, segmentation occurs around the idle period, which depends on the assumption for COT initiator. The question is what the expected UE behavior is when PUSCH with repetition Type B overlaps with gNB-FFP’s or UE-FFP’s idle period if the COT initiator assumption is not aligned across LBT BWs, because there can be only one segmentation decision for the UL transmission. There can be different ways to handle it, e.g., dropping the PUSCH repetition Type B altogether, or dropping the nominal repetition that overlaps with gNB-FFP’s or UE-FFP’s idle period, or segmenting around both gNB-FFP’s and UE-FFP’s idle period. 
Proposal 7-3: 
Assuming the COT initiator assumption may not be aligned among the LBT BWs, for PUSCH repetition Type B that overlaps with gNB-FFP’s or UE-FFP’s idle period, clarify the UE behavior regarding segmentation in this case.
· Supported by: Apple

Another issue is the expected UE behavior when the UL transmission experiences different conditions on different LBT BWs with respect to overlapping with corresponding idle periods or corresponding COT validations. Apple and Sony in principle propose the same behaviour to simply drop the UL transmission if it overlaps idle periods with COTs with different associated initiator assumption. ZTE furthermore proposes similar behaviour to drop the UL transmission if not all the corresponding COTs are not validated.

Proposal 7-4: 
For semi-static channel access mode, when operating on multiple LBT BWs,
· A UL transmission can be transmitted if all COT initiator assumption are validated in each LBT BW.
· A UL transmission should be dropped if any COT initiator assumptions are not validated in corresponding LBT BWs. 
· Supported by: ZTE

Proposal 7-5: 
For semi-static channel access mode, assuming the COT initiator assumption may not be aligned among the LBT BWs, a UL transmission is dropped if it overlaps with the idle period in at least one of the LBT BWs.
· Supported by: Apple, Sony

Moderator comments:
From Moderator’s point of view, these issues raised are valid and companies are encouraged to share their views how to resolve these issues.
2.7.1	Discussion – 1st round
	Questions: 

· Q1: Please share your view if it is preferred to conclude that COT initiator assumption alignment across RB-sets such enhancement is not supported (inline with Proposal 7-1) consdiering the status of the discussion last meeting for this feature, or it is preferred to discuss this feature (inline with Proposal 7-2 or the related proposals from last meeting)?
· Q2: Please share your view and your preferred solutions for the issue raised in Proposal 7-3.
· Q3:Please share your view with respect to the Proposal 7-4.
· Q4:Please share your view with respect to the Proposal 7-5.
· Q5: Please share any other comment if any.


	Company
	Comment

	Lenovo, Motorola Mobility
	7-4: needs to be clarified what is meant by “the” idle period.

	Intel 
	For proposal 7-1 and 7-2, we are in favor of aligning the assumptions across LBT BWs, since as mentioned in prior meetings this will esemply the UE’s and gNB’s behavour. 

As for the issue raised by proposal 7-3, we agree that this is a valid point in case the assumptions across LBT BWs are not aligned. If alignment cannot be agreed, then in principle we are OK with proposal 7-5, but in this case which “idle period” we are referring to should be further clarified.

	Sony
	On Proposal 7-4, alignment is only needed if the wideband transmission overlaps with an Idle Period, since only if the transmission overlaps with Idle Period the COT initiator is important, otherwise if the transmission doesn’t overlap any Idle Period, the COT initiator is less important.

	Apple
	Q1: our first preference is to conclude that the COT initiator should be aligned, i.e., to continue the discussion from last meeting. P7-2 seems to be different from the proposals in last meeting.
If we cannot conclude to have aligned COT initiator, we should further discuss P7-3/7-4/7-5. We are generally supportive of all 3 proposals in this case. For P7-5, the idle period means the idle period for the associated COT.

	vivo
	We prefer the COT initiator should be aligned at least across the scheduled RB sets.
If it is not agreeable, then we support proposal 7-3 to clarify the UE behavior for PUSCH repetition Type B.
For PUSCH repetition Type A, we support proposal 7-5.   

	ETRI
	We prefer Proposal 7-1 and Proposal 7-4.
Regarding PUSCH repetition type B, we think Apple raised a valid issue and discussion is needed on the solution.

	ZTE
	Q1: We support Proposal 7-1.
Q2: Agree to discuss it if the COT assumption across RB sets is not aligned.
Q3: Agree.
Q4: Agree.

	Huawei, HiSilicon
	Based on the status of this discussion in the last RAN1 meeting, 
we support P7-1 and P7-4

	Spreadtrum
	Q1: first preference is 7-2. We are fine with 7-1 if it is majority view.
Q2: fine to discuss.
Q3: support
Q4: support

	
	

	
Moderator
	Summary of view:
Issue#1: Discuss alignment of COT association across LBT BWT: 
· Yes: Intel, Apple, vivo, SPRD
· No: ZTE, ETRI, HW/HiSi

Issue#2 (applicable when NO on isuue#1):
· 7-3: Apple, SPRD, ZTE, vivo
· 7-4: Apple, ETRI, ZTE, HW/HiSi, Spreadtrum
· 7-5: Intel, Apple, vivo, ZTE, Spreadtrum

Moderator comments:
Issue#1:
It seems there is still no consensus on supporting COT-associaiton alignment. Hence, Moderator suggests adopting proposed conclusion below (status copied from last meeting) to close this issue.
Proposal 4-2 (applicable only if Proposla 4-1 is agreed):
1. If UE-initiated COT in semi-static channel access mode is enabled for a UE, when operating on multiple LBT BWs on a carrier, if the assumptions regarding the COT initiator for a configured UL transmission is not aligned across all LBT BWs for the configured UL transmission
0. Alt-1: The configured UL transmission is dropped
0. Alt-2: The UE assumes UE-initiated COT for the configured UL transmission.

Proposed conclusion (if Proposal 4-1 is not agreed):
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

Moderator comments:
Issue#2:
On P7-3 and P7-5: Based on comments, companies agree with P7-3, that is to find a solution to address the issue with PUSCH repetition Type B. The solution is addressed in P7-5. Moderator recommends to support Proposal P7-5.
On P7-4: Moderator would like to check whether P7-4 has not already captured in Clause 4.3.3. The proposal uses “validation”. On the other hand, in the spec , the UE accesses the channel if both COT assumptions are valid and sesing conditions. Isnt already supported? What is your view on this? We can agree on Proposal 7-4 if there is uncertainty. 
Please provide your view on Modertor question: Is proposal P7-4 covered by spec or not? If not, can we agree to this proposal?

	[bookmark: _Toc90480713]4.3.3	Channel access procedures for transmission(s) on multiple channels
For semi-static channel occupancy, if a gNB/UE intends to transmit on a set of channels  a transmission that starts at the same time on the set of channels , the gNB/UE shall perform channel access on each channel , according to the procedures described in clause 4.3.1.1 to 4.3.1.2 when applicable. The following are applicable for the transmission on a channel within the bandwidth of a carrier:
-	If the transmission is a UL transmission, the UE may not transmit on channel within the bandwidth of the carrier, if the UE fails to access any of the channels, of the carrier bandwidth, on which the UE is scheduled or configured by UL resources for the UL transmission.
-	If the transmission is a UL transmission, the UE may not transmit on a channel within the bandwidth of the carrier if the UE is configured without intra-cell guard band(s) on a UL bandwidth part as described in clause 7 in [8] and if the UE fails to access any of the channels of the UL bandwidth part.
-	If the transmission is a DL transmission, the gNB may not transmit on a channel within the bandwidth of the carrier if the gNB configures the carrier without intra-cell guard band(s) on a DL bandwidth part as described in clause 7 in [8] and if the gNB fails to access any of the channels of the DL bandwidth part.





@All: Summary of Moderator recommendation is the following. Please share your view:
· Endorse proposed conclusion.
· Support P7-5.
· If in your view, proposal P7-4 is not covered by Clause 4.3.3 spec, support P7-4.



	
	





2.8	Other proposals - clarifications
In this section, Moderator has summarized the proposals that from Moderator’s point of view, would be useful to provide clarifications to ensure common understanding. However, it is not clear to Moderator whether changes in specifications is needed.
Issue#1: RACH transmission in RRC-connected mode
LG discusses that since UE-initiated COT is supported only in RRC_connecte mode, whether the transmissions related to random access procedures occurring during RRC-conneted mode would be supported based on UE-initiated COT and proposes the following:
Proposal 8-1: Clarify whether UE-initiated COT based TX is allowed to the RRC-connected mode UE for RACH-related UL transmissions (e.g. PRACH, (Msg3) PUSCH) and whether the COT initiator corresponding to RACH-related scheduled UL (e.g. (Msg3) PUSCH) is indicated to the RRC-connected mode UE (if UE-initiated COT based TX is allowed for RACH).

Moderator’s comment: 
Moderator’s understanding is that the RACH-related UL transmissions in RRC-conneted mode is supported based on UE-initiated COT following the procedures of configured and scheduled UL transmissions.

Issue#2: Validation of a shared COT (editorial issue)
ETRI discusses that in TS 37.213, general UE procedure on sharing a gNB COT is described in Clause 4.3.1.1 as follows:
	-	A UE may transmit UL transmission burst(s) after detection of a DL transmission burst(s) within the channel occupancy time as follows:
-	If the gap between the UL and DL transmission bursts is at most ,  the UE may transmit UL transmission burst(s) after a DL transmission burst(s) within the channel occupancy time without sensing the channel.
-	If the gap between the UL and DL transmission bursts is more than ,  the UE may transmit UL transmission burst(s) after a DL transmission burst(s) within the channel occupancy time after sensing the channel to be idle for at least a sensing slot duration  within a  interval ending immediately before transmission.


On the other hand, Clause 4.3.1.2.1 and 4.3.1.2.2 also include operations based on COT sharing where UE shares a gNB COT and gNB shares a UE COT, respectively, for transmission. However, the above shared COT validation procedure is missing in those sections. Therefore, ETRI proposes to add the above text (with potential modification) to Clause 4.3.1.2.1, and to add a mirror case behavior (i.e., validation of shared UE COT by gNB) to Clause 4.3.1.2.2.
Proposal 8-2: Add a text for the shared COT validation conditions, i.e., detection of a DL burst by UE and detection of a UL burst by gNB for Clause 4.3.1.2.1 and 4.3.1.2.2, respectively, in TS 37.213.

Moderator’s comment: 
It is not clear if Rel-16 descriptions can be applied to Rel-17 consdering tht UE-to-gNB COT sharing is supported. Hence, detection of a DL transmission does not necessary imply that the gNB has initiated a COT. Perhaps if corresponding TPs are available, it would be easier to study and assess whether/how to adopt changes in the specification.

Issue#3: Clarification LBT within 25us immediately for UL
ETRI claims that when a node should perform sensing within 25us “immediately” before transmission is not clearly captured in the current NR specification and proposes the following:

Proposal 8-3: Reflect the behavior that UE performs 25us LBT (when the gap exists) at immediately before a scheduled UL to TS 37.213.

Moderator comment: 
The corresponding text is capured in the following occasions in the specification. It is not clear to Moderator why the current specification is not clear enough. More explanation by propoents is needed to understand the shortcoming of the current description. 
	[bookmark: _Toc90480706]4.3.1.2.1	Channel occupancy initiated by gNB and sensing procedures 
…
-	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.
…
[bookmark: _Toc90480707]4.3.1.2.2	Channel occupancy initiated by UE and sensing procedures
…
-	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.
…




Issue#4: Segmentation or dropping due to idle period
With regrd to segmentation or droppig due to overlapping of a UL trnasmisison burst with an idle duration, ETRI raises a question that whether different COT ownerships can be applied to actual UL bursts split from the same nominal UL burst. An example shown in Figure below.




Proposal 8-4: Discuss whether different COT ownerships can be applied to actual UL bursts split from the same nominal UL burst.

Moderator’s comment: 
First, it is important to clarify that the terminologies of “actual” or “nominal” burst is a bit misleading. A “burst” is formed where a set of configured or scheduled transmissions are back to back without a gap in between more than 16 us. In the example above, there are 4 b2b configured CG-PUSCH. Due to the channel access rules, these 4 CG-PUSCHs, form a green transmission burst and a blue transmission burst. Secondly, back to the main question raised by ETRI, these two transmission bursts can be associated to different COT. 


2.8.1	Discussion – 1st round
	Questions:

· Q1: Please share your view on the issues 1 to 4 above with corresponding Proposals 8-1 to 8-4, respectively, as well as the corresponding Moderator’s comments. 
· Q2: Most importantly, please comment how to proceed with the raised issues in your opinion.


	Company
	Comment

	Lenovo, Motorola Mobility
	8-1: agree with moderator’s comment
8-2: ok
8-3: agree with moderator’s comment
8-4: agree with moderator’s comment

	Intel
	We agree with the Moderator’s assessment related to all four proposals.

	Sony
	Agree with moderator’s comments for Proposal 8-1 to 8-4.

	Futurewei
	We agree with the moderator ‘s comments for all four proposals.

	Apple
	P8-1: this may be worth clarifying.
P8-2: we actually have a different understanding from the moderator. From UE perspective, the UE would actually assume gNB’s COT if it detects DL transmission. Instead, it is gNB’s responsibility to ensure there is no misunderstanding. 
“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.”
In this sense, we support adding “detection of DL transmission” in principle. On adding “detection of UL transmission”, we need to see the actual TP to understand the scope of change.
P8-3: agree with moderator
P8-4: This seems to be somewhat related to P6-1/P6-2. If the understanding is that the same COT initiator applies to each nominal repetition and the rules for consecutive UL transmissions apply, then the issue should already be addressed.

	vivo
	We agree with moderator’s comments on all the four issues.

	ETRI
	P8-1: We agree with FL’s comment.

P8-2: Thanks FL for moderating the discussions and sharing views. We agree that detection of a DL transmission does not necessary imply that the gNB has initiated a COT in Rel-17. However, we think the detection of a DL transmission should still be a necessary condition for UE to share the gNB COT as it is a fundamental COT sharing mechanism in FBE, and the same should be applied at the gNB side. UE does not need to know whether it is actually initiated by gNB or other UE, and it is gNB’s duty how to guarantee to meet the regulation.

P8-3: During the last meeting discussion, it was pointed out that the UL allocation such as the figure below is an error case according to the ETSI specification, because DG-PUSCH cannot be allocated right after CG-PUSCH as there is no gap for UE to perform 25us LBT “immediately before the granted transmission” (i.e., DG-PUSCH).


On the other hand, TS 37.213 says: “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.”
Here, we think the wording “the UL transmission” in yellow highlight is a bit ambiguous. If we interpret it as “the UL transmission burst”, the UL allocation in the above example becomes a valid one. UE can perform 25us LBT right before the UL burst (i.e., CG-PUSCH) and if succeed it will transmit both CG-PUSCH and DG-PUSCH. Such interpretation is different from the aforementioned one. Instead, if the intention of “the UL transmission” is “a granted/scheduled UL transmission”, anyway the sentence may need modification to reflect the intention.

P8-4: Thanks FL for the explanation. We agree with the FL’s clarification, however, we thought there may be a different understanding. If the FL’s clarification is a common understanding, we are fine with it.

	ZTE
	Issue 1: Agree with Moderator’s understanding.
Issue 2: We think the issue is valid. Even though UE initiated COT is supported, the detection of DL signal may allow the UE to transmit UL transmission, we have already agreed that “It is gNB responsibility to ensure that reception of “the DL transmission or the broadcast transmission” does not affect any channel access related assumptions at UE for any UL transmission.”
Issue 3: Agree with Moderator that this has already been captured in spec.
Issue 4: Agree with Moderator that the CG1+CG2 and CG4 can be regarded as different UL burst and associated to different COT assumptions.

	Huawei, HiSilicon
	8-1: Agree with moderator’s comment
8-2: Agree with moderator’s comment
8-3: Agree with moderator’s comment
8-4: Agree with moderator’s comment but we also think it is related to the discussion on supporting segmentation in P6-1/P6-2 and our question regarding the defining the behavior for determing the COT initiator for the actual repetition after g-idle.  

	Qualcomm
	We agree with moderator’s comments for Proposal 8-1 to 8-4.

	
	

	Moderator
	Summary of views:
Companies in general agree with Moderator comments. Exceptions or additional comments are listed below to be addressed.
· Issue#1(P8-1): Good to clairfy (Apple)
· Issue#2(P8-2): TP is needed (Apple, ETRI, ZTE) 
· Issue#3(P8-3): TP is needed to include “burst” (Thanks ETRI)
· Issue#4(P8-4): Topic is related to P6-1/P6-2 (Apple, HW/HiSi), HW/HiSI(behavior after g-FFP idle), ETRI (ensure common understanding).

Moderator’s comments:

Issue#1:
It seems there is a common understanding. However, based on Apple’s comment and LG (in their contribution), it doesn’t hurt to clairfy. Hence, Moderator suggests capturing P8-1 as a proposed conclusion to avoid future misunderstanding.

Proposed conclusion 8-1: 
· 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-conneted mode is supported where the procedures for configured and scheduled UL transmissions are applicable.

Issue#2:
It seems based on the comment, it is important to capture the TP. From the comments, Moderator understands that addition of the TP, it does not create ambiguity since the “specification” has captured the related requirement on gNB. Therefore, Moderator suggests considering TP 8-2 in updated Proposal 8-2 for review and adoption.
 
Proposal 8-2(updated):
· Adopt TP#8-2 for Clause 4.3.1.2.1 of TS 37.213. 

	-----------   TP#8-2: TS 37.213 Clause 4.3.1.2.1  ---------------------
4.3.1.2.1	Channel occupancy initiated by gNB and sensing procedures 
The gNB initiates a channel occupancy in a period of duration   if the gNB transmits a DL transmission burst starting at the beginning of the period immediately after sensing the channel to be idle for at least a sensing slot duration  and ends the transmission of the DL transmission burst before the start of the idle duration of that period. A UL transmission burst(s) is associated with the channel occupancy that is initiated in that period by the gNB after detection of a DL transmission burst(s) in that period or indication by a DCI as described in Clause 4.3.1.2.4. When a UL or DL transmission burst(s) is associated with the channel occupancy that is initiated in that period by the gNB, the following are applicable: 
-	The UL or DL transmission burst(s) is confined within that period and ends before the start of the idle duration of that period.
-	If the gap between the DL transmission burst(s) and any previous DL 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   immediately before the DL transmission.
-	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.
-	If the gap between the UL transmission burst(s) and any previous DL transmission burst in that period is at most , the UL transmission burst(s) may be transmitted without sensing.



Issue#3:
Thanks, ETRI for clarification. Indeed, the work “burst” is missing which has caused ambiguity if “immediately” is interpreted for “transmission burst” or “a transmission in the burst”. Moderator suggests adopting the following correction in TP 8-3.
Proposal 8-3:

· Adopt TP#8-3 for Clause 4.3.1.2.1 and Clause 4.3.1.2.2 of TS 37.213.

	-----------   TP#8-3: 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 ***




Issue#4:
@All: I’d like to explain the following which seems to me that is clear from spec. If it is not, please let me know so we make the adjustment needed:
We have to take all the followings together:
· The COT association is determined done “per transmission”.
· There is also requirement to have same COT association for all transmissions within a burst.
· For a nominal transmission that overlaps with an idle period, COT association is first determined (as agreed). Then if it is applicable, it is segmented around idle. 
· We get two actual repetitions at most, one before and one after idle period. Both, still are associated to the same COT, i.e. the one determined for the corresponding nominal transmisison. 
· Now, the one after idle maybe dropped as it stated below (see highlighted in 4.3.2.). Please note that we don’t try to redefine a new COT association for the segment after idle period. It is dropped since the the assumption is not valid. 
· The transmissions after idle period do not belong to the same burst obviously before idle period. 
· If segement after idle period is kept, it would be part of the burst after the idle period. Since it is COT association is determined, that implies the same should be applied to the follow up ones.
· If segement after idle period is dropped, the burst after the idle period has no depenceny to COT association of the dropped segment and should be independently determined.
To me, all these are clear from spec. Please let me know if clarification/TP is needed. 
	If the UE transmits a PUSCH transmission with repetition type B as described in [8] and the UE has already determined based on the procedures in Clause 4.3.1.2.4 for scheduled PUSCH repetition or based on the procedures in Clause 4.3.1.2.3 and/or the above rules in this clause with respect to channel occupancy association for configured PUSCH repetition, that the PUSCH transmission is associated with a channel occupancy that is initiated either by the gNB or by the UE, the followings are applicable:
-	If the UE has already determined that the PUSCH transmission is associated with a channel occupancy that is initiated by the gNB and if a nominal PUSCH repetition of the PUSCH transmission overlaps with an idle duration corresponding to a period of duration  in which the channel occupancy is initiated, all the symbols during the idle duration are considered as invalid symbols as described in [8] and the corresponding actual repetition after the idle period, if any, is dropped.
-	If the UE has already determined that the PUSCH transmission is associated with a channel occupancy that is initiated by the UE and if a nominal PUSCH repetition of the PUSCH transmission overlaps with an idle duration corresponding to a period of duration  in which the channel occupancy is initiated, all the symbols during the idle duration are considered as invalid symbols as described in [8]. 




@All: Summary of Moderator comments:
· Please review and share your view on Proposed conclusion 8-1.
· Please review and share your view on Proposal 8-2(updated).
· Please review and share your view on Proposal 8-3.
· Please review and share your view on Moderator’s explanation and question on the need for actions.



	
	



2.9	Other proposals - enhancements
The following proposals (under Issue#B to Issue#E below) have been discussed in the last meeting where for convenience, the Moderator had reused the numbering for issues and proposals from R1-2112549 section 2.5. When Moderator seeked companies’ views on how to proceed with respect to these proposals in the last there was no strong indication to persue these proposals as captured in the FL summary R1-2112549.

Issue#B: COT initiator indication
Proposal B-2 (IDC): A UE is indicated the COT initiator associated to a DL transmission.
Proposal B-3 (IDC): CG-UCI is transmitted in a first actual repetition and a first actual repetition after an idle period.

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#D: SSB considerations
Proposal D-1 (WILUS): It should be further discussed whether or not to possibly transmit configured-grant PUSCH with repetition at candidate SS/PBCH block positions for the same SS/PBCH block index after the detection of the SS/PBCH block index.
Proposal D-3 (Sharp): For the UE configured with ue-SemiStaticChannelAccessConfig, any DL transmission burst detection except for the reception of the DCI in which the corresponding field(s) indicates “sharing a gNB-initiated COT” does not lead to the UE’s decision that the gNB initiated the COT.
Proposal D-4 (LG): Consider to define the FFP including or starting with essential DL transmission occasions (such as SSB or CORESET#0) as default FFP-g.

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.

Additionally, some enhancements are proposed in the following with respect to PUSCH repletion and segmentation by Intel and QC.
Issue#G: Segmentation for PUSCH repetition
Proposal G-1(Intel): The concept of segmentation across the idle period should be also extended for the NR-U PUSCH repetition scheme.
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.
  
2.9.1	Discussion – 1st round
	Questions:

· Please share your view on the issues above and provide suggestions on topics that are critical for design and should be prioritized for discussions. 
· Companies are encouraged to review the correspondings discussions in last meeting (FL summary R1-2112549) and review further these proposals to whether discussed further for potential adoption of proposals


	Company
	Comment

	Intel 
	Proposal E-6 and G-1 could be further discussed. For all other proposals we do not see any strong technical need.

As for proposal G-1, we believe that the same technical reasons discussed for PUSCH repetition type B apply for the NR-U PUSCH repetition scheme. In fact, if segmentation across the idle period is not used for the latter, then a nominal repetition overlapping with the idle period would need to be dropped, which may lead to unwanted latencies and poor spectrum utilization.

	Apple
	We prefer not to discuss any optimization at this stage. We would be open for discussion if there is fundamental issue identified.

	vivo
	We share the same views with Apple. 

	Sharp
	As proponent of Proposal D-3, our intention is to clarify the condition for “the CO corresponding to the FFP is initiated” in the following Conclusion, but not for SSB considerations.

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 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.
· …


	Huawei, HiSilicon
	We share the same views as Apple and vivo

	Qualcomm
	We share the same view with Apple and vivo

	
	

	Moderator
	@Sharp: Thanks for clarifying the intention. You are right that it should not be under D-3. Apologies for that. Please see the discussion for Issue#2, P8-2. In fact, since we allow UE-to-gNB COT sharing, we agreed that it is gNB responsiblity that when it sends DL it does not create confusion. So, either the DL as you suggest, is associated with DCI that provides information on the COT assocation. Otherwise, either it does not cause any channel-accees related actions, or if it causes channel access related actions, UE can safely assume it is associated to COT initiated by gNB. So, therefore, I dont think the proposal is needed.   

@Intel: It seems there is not strong support to extend the segmentation for NR-U PUSCH repetition. As Moderator, I dont actively follow-up discussion on this. However, as always, it is up to you to continue discussion here to change the situation.

@All: Based on the feedbacks, the enhancements proposed here are not persued by Moderator for discussion. Of course, it is up to proponents to continue discusison. Please let me know if there is strong concern with this appraoch. 
 

	
	




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; 


5.2	List of observations and proposals in contributions
2200572	LG Electronics	Discussion on unlicensed band URLLC IIOT
Proposal #1: Adopt the following text proposal for the case where a configured UL transmission is not aligned with u-FFP boundary and overlapped with idle period corresponding to the u-FFP.
· Text proposal for TS 37.213 (in red)
Proposal #2: Apply the following UE behaviour for the scheduled UL transmission based on cross-CC scheduling.
· For the scheduled UL indicated to transmit based on gNB-initated COT by cross-CC scheduling within same FFP-g period, validation of the gNB-initiated COT (based on the detection of DL transmission from the gNB) can be skipped, as for the case of cross-RB set scheduling within a same carrier.
Proposal #3: Define the FFP including or starting with essential DL transmission occasions (such as SSB or CORESET#0) as default FFP-g.
Proposal #4: In semi-static channel access mode, when operating on multiple intra-carrier RB sets (or intra-band carriers), the assumptions regarding the COT initiator for a transmission should be aligned across all RB sets (or carriers) at any transmission time. To align the assumptions, 
· a UE could assume to operate as an initiating device for a UL transmission i) if the UE didn’t assess and didn’t receive indication from the gNB that it shall operate as a responding device for any of RB sets, and ii) if the UE assesses or has received indication from the gNB that it shall operate as an initiating device for all the RB set(s) configured/scheduled for the UL transmission.
· Otherwise, the UE would drop the UL transmission.
· a UE could not assume to operate as an initiating device for any of RB sets i) if the UE assesses or has received indication from the gNB that it shall operate as a responding device for at least one RB set, and the UE could assume to operate as a responding device for a UL transmission i) if the UE assesses or has received indication from the gNB that it shall operate as a responding device for all the RB set(s) configured/scheduled for the UL transmission.
· Otherwise, the UE would drop the UL transmission.
Proposal #5: Discuss following three options with consideration of: 1) whether intra-carrier guard band is configured or not (and potential interference between adjacent RB sets), and 2) whether UL transmission is scheduled one or configured one.
· Option 1: COT initiator is aligned for all the RB sets within a carrier.
· COT initiator needs to be aligned for both the RB sets allocated for a UL transmission and other RB sets not allocated for the UL transmission.
· Option 2: COT initiator is aligned for the RB sets allocated for a UL transmission.
· COT initiator needs to be aligned among the allocated RB sets, but doesn’t need to be aligned between the allocated RB sets and other (non-allocated) RB sets.
· Option 3: COT initiator may or may not be aligned among the allocated RB sets.
· COT initiator doesn’t need to be aligned (thus, would be same or different) even among the allocated RB sets.
Proposal #6: Clarify whether UE-initiated COT based TX is allowed to the RRC-connected mode UE for RACH-related UL transmissions (e.g. PRACH, (Msg3) PUSCH) and whether the COT initiator corresponding to RACH-related scheduled UL (e.g. (Msg3) PUSCH) is indicated to the RRC-connected mode UE (if UE-initiated COT based TX is allowed for RACH).

R1-2200081	vivo	Remaining issues on enhancements for unlicensed band URLLC IIoT
Observation 1: When UE shares the gNB-initiated COT, it can transmit in the idle period of the UE FFP even if it has already initiated a COT.
Proposal 2: Adopt the Text proposal 1 for PUSCH repetition type B.
R1-2200295	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.

R1-2200373	Intel Corporation	Remaining Clarifications for Enabling URLLC IIoT in Unlicensed Band
Proposal 1: When a CG transmission does not align with a u-FFP, but overlaps with the UE’s idle period, the UE should use its pre-knowledge of the COT initiator, and for instance in this case if it has already initiated its own FFP, it could skip the process of presence detection of a DL burst, and drop that transmission.
Proposal 2: TP#1 should be captured in TS 37.213.
Proposal 3: In semi-static channel access mode, when the gNB schedules by a DCI an UL transmission and the scheduling DCI and the scheduled UL transmission are confined within the same g-FFP, but different RB sets across different carriers, the UE can skip the validation of the gNB-initiated COT even if the scheduling DCI indicates so. However, the validation of gNB-initiated COT cannot be skipped even if the scheduling DCI indicates so when the scheduling DCI and the scheduled UL transmission are not confined within the same g-FFP.
Proposal 4: TP#2 should be captured in TS 37.213.
Proposal 5: The concept of segmentation across the idle period should be also extended for the NR-U PUSCH repetition scheme.
Proposal 6: TP#3 should be captured in TS 37.213.
R1-2200357	ETRI	Remaining issues on unlicensed band URLLC IIoT
Proposal 1: Discuss whether different COT ownerships can be applied to actual UL bursts split from the same nominal UL burst.
Proposal 2: Reflect the behavior that UE performs 25us LBT (when the gap exists) at immediately before a scheduled UL to TS 37.213.
Proposal 3: Add a text for the shared COT validation conditions, i.e., detection of a DL burst by UE and detection of a UL burst by gNB for Clause 4.3.1.2.1 and 4.3.1.2.2, respectively, in TS 37.213.
R1-2200179	Sony	Remaining issues in unlicensed URLLC
Proposal 1: The COT ownership of a UL burst is determined prior to any overlap between the UL transmissions of the UL burst and an idle period.
Proposal 2: The COT ownership of a UL burst is determined by the 1st Dynamic Grant UL transmission and if there is no Dynamic Grant UL transmission, the COT ownership is determined by the 1st UL transmission of the UL burst.
Proposal 3: For a wideband CG-PUSCH transmission occupying multiple RB sets, if the CG-PUSCH transmission overlaps any idle period, the COT ownerships of these RB sets are aligned otherwise, if the CG-PUSCH transmission does not overlap an idle period, the COT ownerships of these RB sets do not need to be aligned.
R1-2200396	InterDigital, Inc.	Enhancements for unlicensed band URLLC IIoT
Proposal 1: A UE sends an indication of the COT used for a configured transmission (gNB-initiated or UE-initiated).
Proposal 2: A UE is indicated the COT initiator associated to a DL transmission.

R1-2200108	ZTE	Discussion on unlicensed band URLLC IIoT
Proposal 1: 
· It’s not necessary to align COT-initiator assumption across RB sets.
· For semi-static channel access mode, when operating on multiple LBT BWs,
· A UL transmission can be transmitted if all COT initiator assumption are validated in each LBT BW.
· A UL transmission should be dropped if any COT initiator assumptions are not validated in corresponding LBT BWs. 
Proposal 2: Adopt TP#1 and TP#2 in Tdoc R1-2200108.
R1-2200038	Huawei, HiSilicon	Uplink enhancements for URLLC in unlicensed controlled environments
Proposal 1：For alignment of the minimum sensing requirements for semi-static channel access occupancy, adopt TP#1 into section 4.3.1.2 of TS 37.213 v17.0.0.
Proposal 2：For alignment of the minimum sensing requirements for semi-static channel access occupancy, adopt TP#2 into section 7.3.1.1 of TS 38.212 v17.0.0.
Proposal 3：Adopt TP#3 into section 4.3.1.2.3 of TS 38.212 v17.0.0.
Proposal 4: Clarify that 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.
R1-2200166	NEC	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.

R1-2200415	Apple	Remaining issues on URLLC uplink enhancements for unlicensed spectrum
Proposal 1: Assuming the COT initiator assumption may not be aligned among the LBT BWs, for PUSCH repetition Type B that overlaps with gNB-FFP’s or UE-FFP’s idle period, clarify the UE behavior regarding segmentation in this case.
Proposal 2: Assuming the COT initiator assumption may not be aligned among the LBT BWs, a UL transmission is dropped if it overlaps with the idle period in at least one of the LBT BWs.
R1-2200634	WILUS Inc.	Remaining issues on enhancement for unlicensed URLLC IIoT
Proposal: It should be allowed to transmit configured-grant PUSCH with repetition at candidate SS/PBCH block positions for the same SS/PBCH block index after the detection of the SS/PBCH block index.

R1-2200496	Sharp	Enhancements for unlicensed band URLLC IIoT
Proposal 1: For the UE configured with ue-SemiStaticChannelAccessConfig, any DL transmission burst detection except for the reception of the DCI in which the corresponding field(s) indicates “sharing a gNB-initiated COT” does not lead to the UE’s decision that the gNB initiated the COT.

R1-2200441	Ericsson	Enhancements for IIoT URLLC on Unlicensed Band
Proposal 1: Adopt TP1 for Clause 4.3.1.2.1 and 4.3.1.2.2 in TS 37.213. 
Proposal 2: Adopt TP2 for Clause 4.3.1.2.3 in TS 37.213. 
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