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1	Introduction
This document summarizes the discussions in input contributions and during RAN1#106bis-e under the following email thread assigned by RAN1 Chair:
[106bis-e-NR-R17-IIoT-URLLC-03] Email discussion on unlicensed band URLLC/IIoT – Sorour (Ericsson)
· 1st check point: October 14
· Final check point: October 19

1.1 GTW and Email approvals
TBD

2 [bookmark: _Ref178064866][bookmark: _Ref62449171]Discussion topics
2.1	Segmentation of Type-B PUSCH repetition
One of the open issues from last meeting was that when a normail repetiton overlaps with an idle period that UE is not allowed to transmit within, whether to drop the repetition or do the segmetation around the idle periods. Companies’ views are different with respect to this issue.

Agreements
1. For PUSCH repetition Type B enhancements on unlicensed spectrum, further study whether PUSCH segmentation should take into account the idle period of an FFP. 
0. FFS on details

Summary of views:
· Drop the Nominal repetiton
· Intel, LG, HW/HiSi, Nokia/NSB, Apple, Ericsson, FW
· Summary of arguments: Simplicity, prevent ambiguity issue causing mis-detection and potentially collision, respecting the design principle in Rel-16 (i.e. the segmentation itself is done based on semi-static configuration/signaling only, while the dynamic signaling is used only to decide whether to transmit or drop an actual repetition.), no need to scheduling restriction to avoid problems
· Segment the Nominal repetition 
· ZTE, ETRI, Sony, IDC, Pana, Spreadtrum, Samsung, CATT
· Summary of arguments: ambiguty issue is general and not critical (low probability in controlled enviorement) to compensate the PUSCH performance by dropping the repetitons, issues can be avoided by prper scheduling and configuration.

2.1.1	Discussion – 1st round
Proposal 1-1:
In semi-static channel access mode, for PUSCH repetition Type B select one of the following:
· Alt 1: If a nominal repetition overlaps with an idle period associated to gNB’s FFP in case UE shares gNB-initiated COT or associated to UE’s FFP in case UE assumes UE-initiated COT, the nominal repetition is dropped (i.e. no segmentation around the idle period).
· Supported by: Intel, LG, HW/HiSi, Nokia/NSB, Apple, Ericsson, FW
· Alt 2: 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 nomial repetition or associated to UE’s FFP in case UE assumes UE-initiated COT for the nomial 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.
· Supported by: ZTE, ETRI, Sony, IDC, Pana, Spreadtrum, Samsung, CATT


	Questions: 

· Q1: Companies are kindly requested to provide any update/correction on the discussion and their positions with respect to Proposal 1-1.

· Q2: Proponents of Alt-1 kindly clarify how critical is mis-aligment issue as compared to performance loss due to dropping PUSCH. Proponents of Alt-2 kindly clarify why violating the design principle is not an issue in Rel-17 as compared to Rel-16.  

· Q3: Please indicate if you are flexible to consider your non-preferred alternative as it appears to be a dead-lock.

· Q4: Please share any other comment if any.


	Company
	Comment

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	






2.2	Orphan symbol of Type-B PUSCH repetition
Another open issue with respect to PUSCH repetition Type-B is that whether to drop Orphan symbols or not for operation with semi-static chanel access mode. In Rel-16, the orphan symbol(s) or repetition segments of one symbol duration are dropped. Companies’ views are different with respect to this issue.

Agreements
1. 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

Summary of views:
· Drop the Orphan symbol
· HW/HiSi, Pana, ETRI, Sony, Ericsson, Samsung, FW, DCM (if DFT-s-OFDM)
· Arguments: Simpicity and resue as Rel-16, Extra LBT is not a burden, and maintain channel access is not an issue 
· Transmit the Orphan symbol
· QC, LG, ZTE, Nokia/NSB, IDC, Spreadtrum, Apple, Intel, DCM (if OFDM)
· Arguments: Avoid extra LBT and maintain channel access
· How to construct orphan symbols: With no UCI multiplexing, By repetition of a symbol, CP extension, or DMRS, No UCI multiplexing on Orphan symbol

2.2.1	Discussion – 1st round
Proposal 2-1:
· In semi-static channel access mode, for PUSCH repetition Type B select one of the following:
· Option 1: Orphan symbol(s) are dropped as in Rel-16
· Supported by: HW/HiSi, Pana, ETRI, Sony, Ericsson, Samsung, FW, DCM (if DFT-s-OFDM)
· Option 2: Orphan symbol(s) are transmitted if they are between two actual repetitions that are transmitted. 
· Supported by: QC, LG, ZTE, Nokia/NSB, IDC, Spreadtrum, Apple, Intel, DCM (if OFDM)
· Support of the following alternatives to construct the orphan symbols:
· A) Perform CP extention (QC)
· B) Repeat the previous or following symbol (Nokia/NSB, Spreadtrum)
· C) Use DMRS symbol (ZTE)


	Questions: 

· Q1: Companies are kindly requested to provide any update/correction on the discussion and their positions with respect to Proposal 2-1.

· Q2: Proponents of Option-1 kindly clarify why simple orphan os problemtic. Proponents of Option-2 kindly clarify why extra LBT is burden. 

· 
· Q3: Please indicate if you are flexible to consider your non-preferred alternative as it appears to be a dead-lock.

· Q4: Please share any other comment if any.


	Company
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2.3	DL transmissions in UE-to-gNB COT sharing
In this section, the discussion aims to resolve the open issues related to content of DL transmission bursts in UE-to-gNB COT sharing.
Based on the agreements below, there is an open issue whether DL transmission burst based on sharing a COT initiated by a UE can include transmissions intended to other UEs than the COT-initiating. Views were expressed during that last meeting that EDT adjustments could be simplified for UE initiated-COT. However there were also views expressing that the simplification may depend on the decison on the content of DL in UE-to-gNB COT sharing. This issue is discussed in next section. 

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.
1. 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



Summary of views:
With respect to whether DL transmisison burst includes transmisisons to other UEs than the one who initiated the COT, views are divided as the following:

· Alt-1: 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 only scheduled DL transmission or a DCI intended for the UE that initiated that FFP.
· Supported by: Intel, HW/HiSi, Ericsson, CATT, Apple (If Alt-2a is not supported), Len/MOT (1st prio)

· Alt-2: In semi-static channel access mode, a DL transmission burst based on sharing of a UE initiated COT corresponding to a UE FFP, in addiiton to scheduled DL transmission or a DCI intended for the UE that initiated that FFP, can include DL 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.
· Supported by: Apple (If Alt-2a is supported), Nokia/NSB, FW, WILUS, Sharp, DCM, LG, Samsung, vivo, MTK, Len/MOT (2nd prio)

Supprotive of Alt-1 claim that the added complexity to convery the information to the UE on COT-ownership is not worth it. Some companies also have the view that this flexibility may complicate EDT adjustment (see next discussion). 
Supportive of Alt-2 claim that not allowing this functionality is an unnessariry restriction that is not even motivated by regulations. 
On how to ensure UE-to-UE COT sharing is not occurred, views are listed below as variants of Alt-2.
· Alt-2a: It is gNB’s responsbility to ensure that COT initiated by the UE is not shared by any other UE in the cell for any UL transmission.
· Supported by: Apple, Nokia/NSB, FW, WILUS, Sharp, DCM
· Alt-2b: There is no UL resource allocated for any UE after the DL reception or there is only UL resource allocated for the COT-initiating UE after the DL reception.
· Supported by: LG
· Alt-2c: Using one of the following options:
· Option 1: Explicit gNB-to-UE COT sharing indication in DCI. 
· gNB uses 1 bit to explicitly indicate to UE whether it has initiated a COT. The 1 bit can be carried in the GC-PDCCH or UE-specific DCI, etc. 
· Option 2: DL signal detection from dedicated positions. 
· Any DL signal detected at the specific position(s) indicates that gNB has initiated a COT. If signals are detected in these dedicated positions, UE assumes that gNB has initiated a COT, otherwise, UE assumes that gNB shares the UE-initiated COT
· Supported by: vivo
· Alt-2d: Using one of the following options:
· Option 1: A UE assumes gNB has initiated a COT if the UE receives explicit indication in DCI 2_0. 
· Option 2: A UE assumes gNB has initiated a COT if the UE detects DL transmission at the beginning of gNB FFP.  
· Supported by: Samsung
· [bookmark: _Hlk84018271]Alt-2e: A group-common DCI at the beginning of a gNB-FFP can indicate whether the COT is a gNB-COT. UE assumes that the gNB has not acquired the COT if it does not detect the group-common DCI.
· Supported by: Len/MOT (2nd prio)
· Alt-2f: For a DL transmission based on sharing a UE intiated COT, other UEs can recognize that the gNB is sharing the UE COT through the gNB use of a different DMRS encoding. FFS details.
· Supported by: MTK

Moderator analysis:
In the following, Moderator provides an analysis on the proposed alternatives. Please note that in this analysis, the EDT aspects are not considered (see next section).
· Alt-1 and Alt-2a: If seems supporter of both Alt-1 and Alt-2a prefer simplicity and not introdcuing new solutions. However, Alt-2a beleives that there are conditions that DL transmissions could be included such that would not result in any UL transmission or action at on transmisison or reception at UE. Therefore, one should not dismiss such a possiblity as Alt-1 and benefit from it when possible.
· Alt-2b: This alternative is seems to be one of the conditions in Alt-2a. 
· The question is should the operation be limited only to this case or could Alt-2b be merged with Alt-2a since it qualifies as one of the conditions?
· Alt-2c Option 1: 1-bit in group common DCI enables explcit COT determination (gNB initiated or not). This approach reduces complexity at gNB, and it is claimed not to add complexity at UE.
· The question is whehter this option is intended for UE-specific signslling because it is not clear how 1-bit is incorporated for UE-specifc signalling in case Alt-2c, consdiering previous agreements. Also, what about boradcast signals?
· It seems to Moderator that if this option is supported, the DL signal to other UEs could only be group-common signallign with 1-bit explcit COT determination in DCI. Is this a correct understanding?
· Alt-2d/Option 1 & Alt-2e: These two cases are similar. It is correct that DCI 2_0 can inidcate gNB initiated COT. However, in Rel-17 there could be a DL transmisison based on gNB-initiated COT and another DL transmisison witihn g-FFP that gNB is initiated its CO that is based on sharing UE-COT. Because the associating is determined per transmisison. Due to this issue, this solution while intends to provide flexibility, imposes restrcition and also creating depedency on DCI 2_0.
· Alt-2c/Alt-2d Option 2: These two cases are similar where Alt-2d is a special case of Alt-2c. These solution have the same issue as described above. In addiiton, it adds another restrcition that the DL transmisison at the beginning of e.g. g-FPP shoudl be always assumed as gNB-initiated COT. This eliminiates the possiblity of perfoming DL at the beginning of gNB-FPP based on sharign UE-iniitated COT where in some cases could be b2b and hence without LBT.
· Alt-2f: Details of the solution are not provided. It seems that specification impact could be rather considerable since one has toinvestigate how different DMRs encodig is done and would be same or different for different DL signals. 
Moderator recommendation:
Based on the above analysis, it seems that Alt-1 and Alt-2a are the simplest approaches. However, Alt-2a needs to be formulated more clearly. The reason is that as it is formulated now, gNB should ensure UE-to-UE COT sharing is not occurred. However, this transmission should not be interpreted as a DL that shares gNB COT (whether gNB initiated the COT or not). Which means that because of this DL transmission, the UE for example would not skip reception of DL during following gNB idle period (may skip due to other reasons). Basically, what is important is that no channel access related actions are triggered because of reception of this DL. 
Therefore, Alt-2a is modified as Alt-B below the following which covers both Alt-2a and Alt-2b in more general manner. Alt-A is the same as Alt-1.

Moderator’s recommendation is to focus on Alt-A and Alt-B.

· Alt-A: 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 only scheduled DL transmission or a DCI intended for the UE that initiated that FFP.

· Alt-B: 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 fulfills the follwong condition:
· It is gNB responsibility to ensure that reception of the DL transmission or the broadcast transmission does not affect any channel access related assumption at UE for any UL or DL transmission.

2.3.1	Discussion – 1st round
Proposal 3-1: 
Select one of the following alternatives:
· Alt-A: 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 only scheduled DL transmission or a DCI intended for the UE that initiated that FFP.
· Supported by: Intel, HW/HiSi, Ericsson, CATT, Apple (If Alt-2a(Alt-B?) is not supported), Len/MOT (1st prio)


· Alt-B: 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 fulfills the follwong condition:
· It is gNB responsibility to ensure that reception of the DL transmission or the broadcast transmission does not affect any channel access related assumption at UE for any UL or DL transmission.
· Supported by: Ericsson, [Apple?, Nokia/NSB?, FW?, WILUS?, Sharp?, DCM?, LG?]

· Alt-2(a/b/c/d/e/f): In semi-static channel access mode, a DL transmission burst based on sharing of a UE initiated COT corresponding to a UE FFP, in addiiton to scheduled DL transmission or a DCI intended for the UE that initiated that FFP, can include DL 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.
· Alt-2a: It is gNB’s responsbility to ensure that COT initiated by the UE is not shared by any other UE in the cell for any UL transmission.
· Supported by: Apple, Nokia/NSB, FW, WILUS, Sharp, DCM
· Alt-2b: There is no UL resource allocated for any UE after the DL reception or there is only UL resource allocated for the COT-initiating UE after the DL reception.
· Supported by: LG
· Alt-2c: Using one of the following options:
· Option 1: Explicit gNB-to-UE COT sharing indication in DCI. 
· gNB uses 1 bit to explicitly indicate to UE whether it has initiated a COT. The 1 bit can be carried in the GC-PDCCH or UE-specific DCI, etc. 
· Option 2: DL signal detection from dedicated positions. 
· Any DL signal detected at the specific position(s) indicates that gNB has initiated a COT. If signals are detected in these dedicated positions, UE assumes that gNB has initiated a COT, otherwise, UE assumes that gNB shares the UE-initiated COT
· Supported by: vivo
· Alt-2d: Using one of the following options:
· Option 1: A UE assumes gNB has initiated a COT if the UE receives explicit indication in DCI 2_0. 
· Option 2: A UE assumes gNB has initiated a COT if the UE detects DL transmission at the beginning of gNB FFP.  
· Supported by: Samsung
· Alt-2e: A group-common DCI at the beginning of a gNB-FFP can indicate whether the COT is a gNB-COT. UE assumes that the gNB has not acquired the COT if it does not detect the group-common DCI.
· Supported by: Len/MOT (2nd prio)
· Alt-2f: For a DL transmission based on sharing a UE intiated COT, other UEs can recognize that the gNB is sharing the UE COT through the gNB use of a different DMRS encoding. FFS details.
· Supported by: MTK


	Questions: 

· Q1: Companies are kindly requested to provide any update/correction on the discussion and their positions with respect to all the alternatives (A/B/2a/2b/2c/2d/2e/2f) in Proposal 3-1 above.

· Q2: Please review Moderator analysis and share your view (including agree/disagree or additional comments).

· Q3: Please review Moderator recommendation. Do you agree that Alt-B covers Alt-2a and Alt-2b (specially proponets of these two alternatives)? Do you agree to focus on Alt-A and Alt-B or not?

· Q4: Please share any other comments if any.


	Company
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2.4	Energy detection threshold (EDT) adjustment
Last meeting, few companies motivated relaxation in EDT for UL in Rel-17 for semi-static channel access mode operation mode as compared to Rel-16. 
In Rel-16, using gNB transmit power for adjusting the sensing threshold at UE when UE intends to share its channel occupancy with gNB was motivated by the power imbalance between gNB and UE, which may be harmful to other systems given that the gNB would transmit at a much higher transmit power than the UE.
During discussion, although companies largely shared the same view, there were some consideration for the case of gNB sharing the UE’s COT with transmission to other UEs as reflected in the Note below. 

Agreement
1. 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.
0. 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

Summary of views:
· Intel, DCM and Ericsson express that for semi-static channel access mode in a controlled environment, there is no issue with harming other systems and the UE should use its transmit power for sensing irrespective of sharing its channel occupancy or not. HW/HiSi also considers the sensing based on UE transmit power, however Moderator’s understanding is that such consideration is conditioned on support of Alt-A in previous section. 
· For semi-static channel access mode, UE transmit power is applied for EDT adjustment at UE.

· ZTE even suggestes that adjustment is not needed for ETD assuming long term absence of other thechnologies and ED threshold calculation is not relevant with gNB’s or UE’s transmit power.
· For semi-static channel access mode, EDT adjustment is not considered.

· NEC further proposes that for high priority transmissions a higher energy detection threshold level that may be configured or even no sensing may be allowed to transmit immediately.
· [bookmark: _Hlk83710594]For semi-static channel access mode, EDT calculation based on transmission priority is supported by configuration.  

Moderator analysis:
Discussion is needed whether the EDT adjustment based on UE tx power can be supported or not.
On ZTE proposal, although the proposal is reasonable and would be perhaps the typical operational mode, it is not clear the necessaity to restrict the specification to this case rather than keep it feature proof and its capability to address more use cases.
On NEC proposal, it is not clear why different EDT are needed while improving the high priority transmission can be controlled by increasing power satisfying regulations. 

2.4.1	Discussion – 1st round
Proposal 4-1:
Select one of the following alternatives:
· Alt-1: In semi-static channel access mode, for adjustment of ED threshold to perform sensing at UE, UE transmit power is applied.
· Supported by: Intel, DCM, Ericsson
· Alt-2: For semi-static channel access mode, EDT adjustment is not considered.
· Supported by: ZTE


Proposal 4-2:
· For semi-static channel access mode, EDT calculation based on transmission priority is supported by configuration. 
· Supported by: NEC



	Questions: 

· Q1: Companies are kindly requested to provide any update/correction on the discussion and their positions with respect to Proposals 4-1 and 4-2.

· Q2: Please review Moderator analysis and share your view (including agree/disagree or additional comments).

· Q3: Please share any other comment if any.


	Company
	Comment

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	



[bookmark: _Hlk68078578]
2.5	Enhancements impacting RRC
In the following, list of proposals that have RRC impact, are considered. The proposals are categorized but the detailed descriptions and motivations can be found in the respective contributions. Please share your view 

2.5A Configuration aspects of CG Harmonization
Proposal 5A-1:
Support configuration of harq-ProcID-Offset2 for operation in unlicensed spectrum when the cg-RetransmissionTimer-r16 is not configured.
· Supported by: HW/HiSi

Proposal 5A-2:
When the cg-RetransmissionTimer is enabled, DCI 0_2 should be enhanced to carry the DFI information based on configuration.  
· Supported by: Intel

Proposal 5A-3:
A same CG type (e.g., Rel-16 NR-U CG type or Rel-16 URLLC CG type) is configured per cell.
· Supported by: Intel

Proposal 5A-4:
If useInterlacePUCCH-PUSCH is configured, the cancellation indication carried in DCI format 2_4 is applied to an entire interlace, if at least one PRB of that interlace belongs to the indicated timeFrequencyRegion for that cancelation indication.
· Supported by: Intel
2.5A.1	Discussion – 1st round

	Question: 
Please share your view on Proposals 5A-1, 5A-2, 5A-3, 5A-4.


	Company
	Comment

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	




2.5B	CG configuration and cg-RetransmissionTimer
Proposal 5B-1:
· When the cg-RetransmissionTimer-r16 is enabled and a UE operates as an initiating device, the COT sharing information field which is included within the CG-UCI indicates only the length of the shared resources and an offset, which indicates the exact starting symbol from when the gNB may be able to use those resources regardless of the slot boundary.
· When the cg-RetransmissionTimer-r16 is disabled and a CG UE operates as an initiating device, the same procedure established for DG UEs in Rel.16 is reused. 
· Supported by: Intel


Proposal 5B-2:
· The COT initiator information should be included in the CG UL transmission.
· Supported by: vivo, Intel

Proposal 5B-3:
The following RRC parameters are NOT needed when cg-RetransmissionTimer is configured for CG operation with shared spectrum channel access.
· pusch-RepTypeIndicator
· startingFromRV0
· The RRC parameter of phy-PriorityIndex should be applicable for CG operation in unlicensed band.
· Supported by: vivo


2.5B.1	Discussion – 1st round

	Question: 
Please share your view on Proposals 5B-1, 5B-2, 5B-3.


	Company
	Comment

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	




2.5C CG-UCI multiplexing and high priority
Few companies indicated that it is necessary to harmonize the parameter of cg-UCI-Multiplexing for CG by taking into account Rel-16 and Rel-17 intra-UE prioritization/multiplexing mechanism. Below, a set of proposals are listed (with potetial overlap between them) that are needed to be discussed to identify proper actions. 
Proposal 5C-1:
Clarify further whether phy-PriorityIndex can be configured simultaneously with cg-retransmissionTimer.
· Supported by: Nokia/NSB

Proposal 5C-2:
When cg-RetransmissionTimer is configured and Rel-16 intra-UE prioritization/multiplexing mechanism is used,
· if there is resource overlapping between the PUCCH carrying HARQ-ACK and CG-PUSCH with different L1 priorities, regardless whether cg-UCI-Multiplexing is provided or not, UE transmits the channel (either PUCCH or CG-PUSCH) with high priority and does not transmit the channel with low priority;
· if there is resource overlapping between the PUCCH carrying HARQ-ACK and CG-PUSCH with the same L1 priority, 
· if the UE is provided cg-UCI-Multiplexing, CG-UCI and HARQ-ACK are jointly encoded; otherwise, the UE does not transmit the PUSCH and multiplexes the HARQ-ACK information in a PUCCH transmission or in another PUSCH transmission.
· Supported by: vivo

Proposal 5C-3:
When cg-RetransmissionTimer is configured and Rel-17 intra-UE prioritization/multiplexing mechanism is used, that is multiplexing UCI in a PUSCH with different L1 priorities,
· if there is resource overlapping between the PUCCH carrying HARQ-ACK and CG-PUSCH with different L1 priorities, following options can be considered to re-interpret cg-UCI-Multiplexing: 
· Option 1: If the UE is provided cg-UCI-Multiplexing, CG-UCI and HARQ-ACK are jointly encoded; otherwise, the UE transmits the channel (either PUCCH or CG-PUSCH) with high priority and does not transmit the channel with low priority. 
· Option 2: Regardless whether the UE is provided cg-UCI-Multiplexing, CG-UCI and HARQ-ACK are separately encoded and multiplexed in CG-PUSCH. 
· Supported by: vivo

Proposal 5C-4:
When the cg-RetransmissionTimer is enabled, if both HP and LP HARQ-ACK are to be multiplexed onto a CG-PUSCH that includes CG-UCI, CG-UCI is jointly encoded with HP HARQ-ACK with same beta offset. 
· Supported by: Intel


2.5C.1	Discussion – 1st round

	Question: 
Please share your view on Proposals 5C-1, 5C-2, 5C-3, 5C-4.


	Company
	Comment

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	




2.5D COT duration limit
Proposal 5D-1:
On the semi-static configuration of UE-initiated FFP in a given unlicensed channel, the UE should be provided with a parameter to limit its COT to an indicated duration. Configured UL resources for PUSCH/PUCCH/SRS can be masked/restored back in all u-FFP periods by providing/updating this parameter without reconfiguring all impacted UL resources.
· Supported by: HW/HiSi, LG

In the previous meeting, some companies argued that there is no need for this RRC parameter since existing mechanisms are sufficient to achieve that goal. In the following table, HW/HiSi summarize the issues with these existing mechanisms and explain their perspective that why they are not comparable to, or considered as substitute for, the this simple RRC parameter
	Existing Mechanism
	Issues as compared to the proposed RRC parameter ‘COT duration limit’

	Proper gNB configuration
	Not applicable to the illustrated case
Would be applicable if gNB is configuring u-FFP and UL resources for the UEs of interlaced group 1 and the UEs of interlaced group 2 at the same time.

	Reconfiguration of 
UE1 FFP periodicity/offset
	Reconfiguring u-FFP1 periodicity/offset would render remaining configured UL resources not useful for the UE COT, leading to reconfiguring UL channels/signals for each URLLC UE operating with u-FFP1.
e.g.., if the offset of u-FFP1 is shifted earlier, configured UL resources aligned with u-FFP1 boundary would no longer be used to initiate the UE COT.

	Configuration of invalid symbols
	InvalidSymbolPattern is only applicable to PUSCH and only when PUSCH Repetition Type B is used; cannot be used with configured PUCCH/SRS

	Dynamic UL CI
	Applies only to PUSCH and SRS; cannot be used with configured PUCCH
Not reliable compared to RRC: Misdetection of GC DCI 2_4, e.g., by cell edge UEs, leads to blocking/collision between UEs using u-FFP1 and UEs using u-FFP2 
Intricate mechanism to provide gNB with the flexibility to target UL resources in a dynamic manner. 
1. With the target resources being semi-static and periodic in each u-FFP1, the dynamic overhead, monitoring of DCI 2_4 and complexity of procedures are not justified

	Dynamic SFI
	Not reliable compared to RRC: Misdetection of GC DCI 2_1, e.g., by cell edge UEs, leads to blocking/collision between UEs using u-FFP1 and UEs using u-FFP2 
Could only dynamically override semi-static flexible symbols as DL in u-FFP1. UEs may indicate COT sharing in CG-UCI in every PUSCH for these resources whereas gNB would not transmit DL on them to allow for UL transmissions by UEs using u-FFP2   
1. With the target resources being semi-static and periodic in each u-FFP1, the dynamic overhead and monitoring of DCI 2_1 are not justified




2.5D.1	Discussion – 1st round

	Question: 
Please share your view on Proposals 5D-1


	Company
	Comment

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	





2.5E Support for DCI 0_2 and 1_2 with dynamic channel access
At RAN1#105-e, it was agreed that whether a scheduled UL transmission is based on UE-initiated COT or sharing a gNB-initiated COT, is based on the content in the scheduling DCI. Furthermore, at RAN1#106e it was agreed that the size of the Rel-17 DCI 0_2 and 1_2 is 2 bits. Also, the interpretation of those bits was agreed. 
Nokia explains that however, it is still open if the DCI field can be present in the case of dynamic channel access (LBE), and if so, what should the size of the bitfield be. There is clear motivation for enabling the use of DCI 0_2 and 1_2 in LBT case too, and hence, the channel access and CP extension field should be supported with those formats too. The size of the bitfield can be configurable in the same way as for DCI 0_1 and 1_1. For added flexibility and optimized PDCCH overhead, it makes sense that the configuration of the bitfield is independent from DCI 0_1 and 1_1, i.e. separate RRC parameters ul-AccessConfigListDCI-0-2 and ul-AccessConfigListDCI-1-2 are introduced for this purpose. 
Proposal 5E-1:
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.
· Supported by: Nokia/NSB


2.5E.1	Discussion – 1st round

	Question: 
Please share your view on Proposals 5E-1


	Company
	Comment

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	




2.6	UE initiated COT for Wideband operation
It has been discussed last meeting that for Wideband operation whether the assumption on COT-initiator should be aligned across different RB sets or not. The source of issue that FFP parameters are agreed to be configured per cell when in Wideband, the cell bandwidth can be larger than 20 MHz. On the other hand, LBT bandwidth is 20 MHz. That means all the sensing and related actions are based on 20 MHz.
Summary of views:
· Intel, DCM, LG, vivo, MTK suggest aligned COT-initiator assumption across RB sets. From vivo’s perspective, when gNB indicates a COT initiator, or UE determines a COT initiator, it applies to the transmission over all the scheduled or configured frequency resources. When operating in a bandwidth with more than one RB set, the gNB or UE should transmit a transmission at a given time within only one COT (i.e. aligned COT-initiator assumption). Since the LBT outcome coud be different, the propoents propose a scheme for alignment. Other proponents may assume the possibility of a transmission with different COT-initarór assumptions but find it very complicated.
· Xiaomi and Len/MOT express that aligned COT-initiator assumption across RB sets is unnecessary. Len/MoT explains the motivation for alignment is to avoid UL to DL interference (e.g., impacting gNB LBT on some RB sets) if the COT initiator assumptions are different across the RB sets. They claim such interference can be avoided by gNB. Xiaomi explains that a device’s propose it to transmit the channel successfully, no matter it is associated with a gNB-initiated or UE-initiated COT and with unaligned COT-initiator assumption, it is just the matter that, in some LBT bandwidth, a CCA is needed before the transmission while in other LBT bandwidth, CCA can be omitted.

Moderator’s recommendation:
From the view expressed, it seems that it is important to establish a common understanding first, as it seems at least vivo and Xiami for example share different perspectives. Therefore, it is important to clairfy whether the following statement holds or not:
· When a transmission across multiple RB sets occurs, there can be time intervals during the transmission that the COT-initiator assumptions corresponding to different RB sets of the transmission are different.
· If the statement above is false, then a solution for alignment is necessary. 
· If the statement above is true, the solution is not necessary, but it can be benefial.

2.6.1	Discussion – 1st round
Proposal conclusion 6-1:
Select one of the following:
· Alt-1: When a transmission across multiple RB sets occurs, there can be time intervals during the transmission that the COT-initiator assumptions corresponding to different RB sets of the transmission are different.
· Supported by: Xiaomi
· Alt-2: When a transmission across multiple RB sets occurs, during the transmission time the COT-initiator assumptions corresponding to different RB sets of the transmission are the same.
· Supported by: vivo

Proposal 6-2:
Select one of the following:  
· Alt-1: No need to align COT-initiator assumption for multiple channels contained in a cell.
· Supported by: Xiaomi, Len/MoT
· Alt-2: Align COT-initiator assumption for multiple channels contained in a cell.
· Supported by: Intel, LG DCM, MTK, vivo
Note that Alt-1 in Proposal 6-2 is applicable only if Alt-1 in proposed conclusion 6-1 is adopted. Alt-2 in Proposal 6-2 is applicable for both Alt-1 and Alt-2 in proposed conclusion 6-1.


Proposal 6-3:
If, when operating on multiple carriers, the assumptions regarding the COT initiator are aligned across all carriers/ LBT BWs, a UE could assume to operate:
· as an initiating device over all RBs if for at least one LBT BW i) the UE assesses that it shall operate as initiating in that LBT BW or ii) the UE has received indication from the gNB that it shall operate as an initiating device; or 
· as a responding device over all RBs, if for each LBT BW i) the UE assesses that it shall operate as a responding device or ii) the UE has received indication from from gNB that it shall operate as responding device.
Notice that before the UE can actually perform a transmission and decide whether to operate as initiating or responding device, it must assess whether the channel access requirements are met over all the RBs.
· Supported by: Intel, DCM, LG
Note that Proposal 6-3 is applicable only if Alt-2 in Proposal 6-2 is adopted.

Proposal 6-4:
Separate FFP configurations on different LBT bandwidths can be considered, and previous agreements for single FFP configuration on a cell can still be reused on per LBT bandwidth bases.
· Supported by: Xiaomi
Note that Proposal 6-4 is reasonable only if Alt-1 in Proposal 6-2 is adopted.



	Questions: 

· Q1: Companies are kindly requested to provide any update/correction on the discussion and their positions with respect to proposed conclusion 6-1 and Proposals 6-2, 6-3 and 6-4.

· Q2: Please review Moderator recommendation and comment if you agree or not with this approach. 

· Q3: Please share any other comment if any.


	Company
	Comment

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	





2.7	Control of UE-initiated COT
TBD

2.8	Control of UE-initiated COT
TBD
3	Conclusion
3.1 List of agreements in RAN1#106bis-e
TBD

3.2	Recommendations for next RAN1 meeting
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.


5.2	List of observations and proposals in contributions
R1-2109606	Intel Corporation	Further Details for Enabling URLLC IIOT in Unlicensed Band
Proposal 1: When A UE operates as an initiating device, the gNB can transmit only unicast data and control to the UE that initiated the FFP that the gNB is sharing.
Proposal 2: When a UE operating as initiating device acquires its FFP, in any circumstances the ED threshold used to determine whether the channel is busy or idle is calculated solely based on the UE’s transmit power.
Proposal 3: When the cg-RetransmissionTimer-r16 is enabled and a UE operates as an initiating device, the COT sharing information field which is included within the CG-UCI indicates only the length of the shared resources and an offset, which indicates the exact starting symbol from when the gNB may be able to use those resources regardless of the slot boundary.
Proposal 4: When the cg-RetransmissionTimer-r16 is disabled and a CG UE operates as an initiating device, the same procedure established for DG UEs in Rel.16 is reused. 
Proposal 5: When operating on multiple carriers, the assumptions regarding the COT initiator are aligned across all carriers/ LBT BWs. 
Proposal 6: If, when operating on multiple carriers, the assumptions regarding the COT initiator are aligned across all carriers/ LBT BWs, a UE could assume to operate:
as an initiating device over all RBs if for at least one LBT BW i) the UE assesses that it shall operate as initiating in that LBT BW or ii) the UE has received indication from the gNB that it shall operate as an initiating device; or 
as a responding device over all RBs, if for each LBT BW i) the UE assesses that it shall operate as a responding device or ii) the UE has received indication from from gNB that it shall operate as responding device.
Notice that before the UE can actually perform a transmission and decide whether to operate as initiating or responding device, it must assess whether the channel access requirements are met over all the RBs.
Proposal 7: When the cg-RetransmissionTimer is enabled, the CG-UCI is regarded as high priority when HARQ transmission is not present. When the cg-RetransmissionTimer is enabled, if cg-UCI-Multiplexing is configured the CG-UCI can be jointly multiplexed with LP HARQ-ACK, when HP HARQ-ACK is not present, otherwise if cg-UCI-Multiplexing is not configured, the entire PUSCH, including the CG-UCI, is dropped.
Proposal 8: When the cg-RetransmissionTimer is enabled, if both HP and LP HARQ-ACK are to be multiplexed onto a CG-PUSCH that includes CG-UCI, CG-UCI is jointly encoded with HP HARQ-ACK with same beta offset. 
Proposal 9: If useInterlacePUCCH-PUSCH is configured, the cancellation indication carried in DCI format 2_4 is applied to an entire interlace, if at least one PRB of that interlace belongs to the indicated timeFrequencyRegion for that cancelation indication.
Proposal 10: In semi-static channel access mode, early termination or cancellation of a FFP is enabled by allowing the gNB to overwrite through DCI scheduling indication any prior decision regarding the initiator of the COT.
Proposal 11: When a gNB configures CG-startingOffset-r16, a Rel.17 UE never applies the offset if the CG PUSCH aligns with a u-FFP, and the UE operates as initiating device regardless of whether the UE is configured to operate in partial or full bandwidth. However, the CG UE applies the offset in all other cases.
Proposal 12: Independently on whether cg-RetransmissionTimer is enabled or disabled, multi-TB transmission should be supported to fully utilize the MCOT available. 
Observation 1: When operating in unlicensed spectrum, the orphan symbol deriving from segmentation is highly detrimental for transmissions within either a UE or a gNB’s initiated COT.  Therefore, RAN1 should discuss how to prevent a UE from performing an additional LBT due to the occurrence of an orphan symbol. 
Proposal 13: Do not support segmentation across the idle period. However, dropping is applied to any repetition which overlaps with an idle period where the UE is not allowed to transmit.
Proposal 14: When the cg-RetransmissionTimer is enabled, DCI 0_2 should be enhanced to carry the DFI information based on configuration.  

R1-2110180	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 ED thresholds selection when UE share its COT to gNB.
Observation 1: Either supporting UE initiated COT in IDLE/INACTIVE mode or allowing PRACH transmission in idle period can provide more chances for the UE to send PRACH.
Proposal 3: Study the following alternatives for PRACH transmission in idle mode:
Alt.1: Supporting UE initiated COT by PRACH transmission in idle mode;
Alt.2: Allowing PRACH transmission in idle period of an FFP.
Proposal 4: Study the following two alternatives for SSB to PRACH mapping:
Alt.1 Divide PRACH occasions into two groups and SSB is mapped to PRACH occasion per group;
Alt.2: Introduce two PRACH configurations and SSB is mapped to PRACH occasions per PRACH configuration.
Proposal 5: Study the following alternatives for MsgA transmission in idle mode:
Alt.1: Supporting UE initiated COT by MsgA transmission in idle mode;
Alt.2: Allowing MsgA transmission in idle period of an FFP.
Proposal 6: Study the following for RO-to-PO mapping:
Alt.1: Divide PUSCH occasions into two groups and PRACH occasion is mapped to PUSCH occasion per group;
Alt.2: Introduce two sets of PUSCH configurations and each PUSCH configuration is associated with one PRACH configuration.
Proposal 7: For LBE, configuration of (cg-RetransmissionTimer) should be mandated when configured grant Type 1 or Type 2 are configured on unlicensed spectrum.
Proposal 8: NR-U CG-PUSCH shall support type A PUSCH repetition introduced in Rel.16 URLLC by reinterpreting the # of repetitions in consecutive slots as the # of repetitions in consecutive transmission occasions.
Proposal 9: CP extension can be used to handle the non-transmission of orphan symbol for Tpye B PUSCH repetition

R1-2108968	vivo	Enhancements for unlicensed band URLLC IIoT

Observation 1: There are different understandings regarding the CG UL transmission confined within the gNB FFP before the idle period of that FFP in both time-domain and frequency domain. Clarification within the group is necessary. 
Observation 2: For CG transmission, Alt-a will cause misunderstanding between the gNB and the UE on the COT-initiator due to miss detection and other factors like DRX off etc.
Proposal 1: At least broadcast and group common signals/signaling can be transmitted in the UE-initiated COT.
Proposal 2: For gNB-to-UE COT sharing detection, the following options can be further considered:
Option 1: explicit gNB-to-UE COT sharing indication in DCI. 
Option 2: DL signal detection from dedicated positions. 
Proposal 3: The COT initiator information should be included in the CG UL transmission.
Proposal 4: Each wideband transmission should be transmitted within a single COT.
Proposal 5:
The following RRC parameters are NOT needed when cg-RetransmissionTimer is configured for CG operation with shared spectrum channel access.
pusch-RepTypeIndicator
startingFromRV0
The RRC parameter of phy-PriorityIndex should be applicable for CG operation in unlicensed band.
Proposal 6: It is necessary to harmonize the parameter of cg-UCI-Multiplexing for CG by taking into account Rel-16 and Rel-17 intra-UE prioritization/multiplexing mechanism.
Proposal 7: When cg-RetransmissionTimer is configured and Rel-16 intra-UE prioritization/multiplexing mechanism is used,
if there is resource overlapping between the PUCCH carrying HARQ-ACK and CG-PUSCH with different L1 priorities, regardless whether cg-UCI-Multiplexing is provided or not, UE transmits the channel (either PUCCH or CG-PUSCH) with high priority and does not transmit the channel with low priority;
if there is resource overlapping between the PUCCH carrying HARQ-ACK and CG-PUSCH with the same L1 priority, 
if the UE is provided cg-UCI-Multiplexing, CG-UCI and HARQ-ACK are jointly encoded; otherwise, the UE does not transmit the PUSCH and multiplexes the HARQ-ACK information in a PUCCH transmission or in another PUSCH transmission.
Proposal 8: When cg-RetransmissionTimer is configured and Rel-17 intra-UE prioritization/multiplexing mechanism is used, that is multiplexing UCI in a PUSCH with different L1 priorities,
if there is resource overlapping between the PUCCH carrying HARQ-ACK and CG-PUSCH with different L1 priorities, following options can be considered to re-interpret cg-UCI-Multiplexing: 
Option 1: If the UE is provided cg-UCI-Multiplexing, CG-UCI and HARQ-ACK are jointly encoded; otherwise, the UE transmits the channel (either PUCCH or CG-PUSCH) with high priority and does not transmit the channel with low priority. 
Option 2: Regardless whether the UE is provided cg-UCI-Multiplexing, CG-UCI and HARQ-ACK are separately encoded and multiplexed in CG-PUSCH. 
R1-2109972	LG Electronics	Discussion on unlicensed band URLLC IIOT
Proposal #1: Consider to support dynamic indication of whether to allow UE-initiated COT for the next FFP based on the transmission of UE (group)-common DCI, at least for the control of potential congestion among multiple UEs in a same FFP.
Structure of the common DCI signaling (with indication of COT duration and SFI information) designed in Rel-16 NR-U can be reused. 
Proposal #2: Consider to allow the following UE behaviour for the scheduled UL not aligned with FFP-u boundary.
The UE would drop the scheduled UL transmission in case when gNB indicates UE-initiated COT based TX for the UL, but the UE didn’t initiate COT for the FFP-u period.
Proposal #3: Consider the determination/validation on the COT initiator for the scheduled UL transmission based on cross-CC scheduling.
The validation of gNB-initiated COT (based on the detection of DL transmission) can be skipped for the scheduled UL by cross-CC (and same FFP-g) scheduling.
Proposal #4: Consider to define the FFP including or starting with essential DL/UL transmission occasions (such as SSB or CORESET#0) as default FFP-g.
Proposal #5: Consider to align the assumption of COT initiator for multiple RB sets within a same carrier as the following way. 
The UE would assume gNB-initiated COT for all RB sets, if at least for one RB set (a) the UE detected DL transmission based on gNB-initiated COT or (b) the UE has received indication from the gNB that it is based on gNB-initiated COT.
The UE would assume UE-initiated COT for a RB set, if the UE didn’t detect DL transmission based on gNB-initiated COT for any of RB sets and if the UE decided to assume UE-initiated COT for the RB set.
Proposal #6: Consider to configure (limit) the maximum COT duration allowed by the UE within a FFP-u period for gNB control of UE multiplexing.
Proposal #7: Consider to allow the DL transmission based on sharing of a UE-initiated COT as the following way. 
The DL transmission (based on sharing of a UE-initiated COT) only include the transmission to the COT-initiating UE in case where there is UL resource allocated for other UE than the COT-initiating UE after the DL reception.
The above DL transmission can include the transmission to any other UE in case where there is no UL resource allocated for any UE after the DL reception or there is only UL resource allocated for the COT-initiating UE after the DL reception.
Proposal #8: Consider the following aspects for the configuration of CG PUSCH.
A same CG type (e.g., Rel-16 NR-U CG type or Rel-16 URLLC CG type) is configured per cell.
How to select a CG PUSCH for the multiplexing of UCI (e.g. HARQ-ACK) needs to be further studied by considering multiple cells configured with different CG type and the UL skipping for NR-U CG due to the collision with HARQ-ACK PUCCH.
Proposal #9: Consider not to allow transmission of the configured UL in the idle period of FFP-g located within a FFP-u period even if the UE has initiated COT for the FFP-u, in order to avoid potential UE-to-gNB interference. 
Proposal #10: Consider to support transmission of the orphan symbol created by PUSCH (repetition type B) segmentation, to avoid unnecessary LBT behaviour as well as undesirable PUSCH dropping (due to LBT failure). 

R1-2108729	Huawei, HiSilicon	Uplink enhancements for URLLC in unlicensed controlled environments
Proposal 1: It should be agreed in RAN1#106bis-e to extend the channel access procedures for consecutive UL transmissions specified in Rel-16 for the dynamic channel access mode to the semi-static channel access mode in Rel-17.
Proposal 2: In semi-static channel access mode, when the gNB schedules by a DCI a UL transmission in a later u-FFP in the same g-FFP that carries the scheduling DCI and the transmission is not aligned with the later u-FFP boundary, 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.
Observation 1: UEs would not be aware of the FFP frame start points of each other on the same channel, avoiding mutual blocking/collisions among these UEs (or interlaced UE groups) through gNB’s semi-static configuration becomes quite intricate.
Configuring an FFP for a second UE or interlaced UE group would trigger reconfiguration of all impacted UL resources for the first operating URLLC UE/interlaced UE group 
Observation 2: For gNB to control the collisions/blocking between UEs on the same channel, the existing mechanisms to cancel/prevent UL transmissions cannot be applied to all configured UL and/or incur increased dynamic overhead while targeting semi-static periodic resources.
Proposal 3: On the semi-static configuration of UE-initiated FFP in a given unlicensed channel, the UE should be provided with a parameter to limit its COT to an indicated duration. Configured UL resources for PUSCH/PUCCH/SRS can be masked/restored back in all u-FFP periods by providing/updating this parameter without reconfiguring all impacted UL resources.
Proposal 4: In semi-static channel access mode in Rel-17, restrict the content of the DL burst sharing UE initiated COT to only transmissions intended to the initiator UE.
Proposal 5: For semi-static channel access in unlicensed controlled environment, support gNB sharing of the CO initiated by the UE, without the UE adjusting the EDT, for transmissions including unicast user plane data to only the same UE.
Proposal 6: Support configuration of harq-ProcID-Offset2 for operation in unlicensed spectrum when the cg-RetransmissionTimer-r16 is not configured.
Proposal 7: If a nominal repetition overlaps with an idle period associated to gNB’s FFP in case UE shares gNB-initiated COT or associated to UE’s FFP in case UE assumes UE-initiated COT, the nominal repetition is dropped (i.e. no segmentation around the idle period).
Proposal 8: Given the operation in unlicensed controlled environment, orphan symbol(s) should be dropped as in Rel-16 even if they are between two actual repetitions that are transmitted.

R1-2108842	ZTE	Discussion on unlicensed band URLLC IIoT
Proposal 1: After introducing UE-initiated COT, one mechanism should be provided to let UE determine whether to share the COT based on explicit or implicit indication.
Proposal 2: ED threshold adjustment for semi-static channel access mode is not considered.
Proposal 3: For PUSCH repetition Type B on unlicensed spectrum, if a nominal repetition overlaps with an idle period associated to gNB’s FFP or UE’s FFP in case UE shares gNB-initiated COT, or associated to UE’s FFP or gNB’s FFP in case UE initiates COT, the nominal repetition within the idle period is segmented. 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.
Proposal 4: For PUSCH repetition Type B enhancements on unlicensed spectrum, DMRS can be transmitted on the orphan symbol(s) if they are between two actual repetitions that are transmitted.
Proposal 5:  For the interaction with DL/UL directions for Type 1 CG PUSCH and Type 2 CG PUSCH without the first PUSCH (including all the repetitions), Rel-16 NR-U feature is used with modifying the repetition to actual repetition.
If dynamic SFI is not received and EnableConfiguredUL-r16 is not provided, the actual repetition is not transmitted if it conflicts with a semi-static flexible symbol. 
If dynamic SFI is not received but EnableConfiguredUL-r16 is provided, the actual repetition can be transmitted.
Proposal 6: If PHY priority introduced in Rel-16 is supported in unlicensed band, how to handle the multiplexing and PHY prioritization of CG-UCI and HARQ-ACK codebooks should be considered.
Observation 1: In semi-static channel access mode, the absence of any other technology sharing the channel can be guaranteed on a long-term basis, and ED threshold calculation is not relevant with gNB’s or UE’s transmit power.
Observation 2: For PUSCH repetition Type B on unlicensed spectrum, in case UE shares gNB-initiated COT, if the symbols at the beginning of the COT are the invalid symbols, the PUSCH repetition can not be transmitted.

R1-2109138	Nokia, Nokia Shanghai Bell	UL enhancements for IIoT URLLC in unlicensed controlled environment
Observation 1: Back-to-back PUSCH repetitions are already supported with NR-U as part of Type A repetitions.
Proposal 1: Non-back-to-back Type A repetitions are not supported in unlicensed band.
Proposal 2: 	For PUSCH repetition Type B on unlicensed spectrum, select Alt 2:
If a nominal repetition overlaps with an idle period associated to gNB’s FFP in case UE shares gNB-initiated COT or associated to UE’s FFP in case UE assumes UE-initiated COT, the nominal repetition is dropped (i.e. no segmentation around the idle period).
Proposal 3: 	For PUSCH repetition Type B enhancements on unlicensed spectrum, orphan symbols are filled with a repetition of a previous or a following symbol.
Proposal 4: Clarify further whether phy-PriorityIndex can be configured simultaneously with cg-retransmissionTimer.
Proposal 5: In semi-static channel access mode, a DL transmission burst based on sharing of a UE initiated COT corresponding to a UE FFP, may include a scheduled DL transmission or a DCI intended for any UE, as long as it also includes a DL transmission or a DCI intended for the UE that initiated that FFP. 
Observation 2: With semi-static channel occupancy, the mechanism used by a legacy (Rel-16) UE to detect and share a serving gNB COT needs further clarifications if UE-to-gNB COT sharing is supported in Rel-17.
Proposal 6: Clarify how to prevent Rel-16 UEs from erroneously assuming that a gNB transmission in a UE initiated COT implies a presence of a gNB initiated COT.
Support for DCI 0_2 and 1_2 with dynamic channel access
Proposal 7: 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.

R1-2109810	ETRI	Enhancements for unlicensed band URLLC IIoT
Proposal 1: The symbol offset for UE FFP configuration is determined based on the smallest SCS among the configured SCSs in the serving cell.
Proposal 2: Clarify whether the symbol offset of zero for UE FFP configuration is needed and whether the specification allows it.
Proposal 3: Clarify whether availability/unavailability condition(s) for UE’s COT initiation need to be captured in the specification.
Proposal 4: Revise the agreement in RAN1#106-e as follows:
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.
Note: The two g-FFPs may belong to the same channel, or may belong to different channels within the same carrier or across carriers.
Observation 1: For scheduled UL based on cross-FFP scheduling or for configured UL, UE should receive a DL signal other than a UL grant to be granted for PUSCH transmission within the same FFP.
Observation 2: The UL reliability performance of unlicensed URLLC can be severely degraded if UE’s processing time for DL detection to share a COT is not known to gNB.
Proposal 5: For gNB-to-UE COT sharing, define a UE processing time for detection of the DL signal granting UL authorization (and UL preparation).
Proposal 6: For UE-to-gNB COT sharing, consider defining processing time for gNB’s UL burst detection for UE power saving purpose.
Proposal 7: For FBE, a symbol overlapping with idle period of a FFP associated to PUSCH transmission is regarded as invalid symbol for PUSCH mapping type B.
Proposal 8: Do not support a special handling of orphan symbol(s) for PUSCH repetition type B for FBE.
Proposal 9: CG-UCI has an additional field which indicates whether HP UCI and LP UCI are multiplexed or not.

R1-2109784	Sony	Considerations on unlicensed URLLC
Observation 1: It is beneficial for flexibility and latency purposes that the gNB is able to schedule another UE when transmitting under a UE initiated COT.
Observation 2: Using Dynamic SFI to cancel a UE COT has limited scope since only Flexible symbols can be changed, it prevents other UEs from initiating a COT and it reduces gNB scheduler flexibility.
Observation 3: The gNB can avoid PUSCH segmentation for a CG-PUSCH repetition by proper configuration of the TO’s.
Observation 4: An orphan symbol is likely caused by segmentation of CG-PUSCH around an Idle Period and the UE will have to perform LBT for transmission after the Idle Period.
Proposal 1: Allow the gNB to cancel a UE initiated COT.  A COT cancellation indicator can be introduced to dynamically indicate to a UE to cancel its initiated COT. 
Proposal 2: 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.
The UE follows the COT initiating rule in determining the COT initiator
Proposal 3: Orphan symbols are dropped for PUSCH repetition Type B in unlicensed band operation.

R1-2109942	Lenovo, Motorola Mobility	Enhancements for unlicensed band URLLC IIoT
Proposal 1: 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. 
Proposal 2: With medium priority, support 
DL transmission burst being capable of including transmission to any other UE in the cell than the COT initiating UE and/or broadcast transmission.
group-common DCI at the beginning of a gNB-FFP can indicate whether the COT is a gNB-COT.   
Proposal 3: UE should not drop from the beginning a first low-priority configured UL transmission initiating a UE-COT that overlaps with a later second high-priority configured UL transmission.
Proposal 4: UE should not drop a first low-priority configured UL transmission that overlaps with a later second high-priority configured UL transmission earlier than 16 us before the start of the second high-priority configured UL transmission.
Proposal 5: Discuss dynamic indication to change UE’s assumption on the associated COT initiator with low priority considering the required specification impact.
Proposal 6: For the case of UE-initiated COT with configured grant PUSCH transmission, the transmit power at the beginning of the acquired FFP can be higher than the transmit power associated with PUSCH transmissions of the configured grant (in transmission occasions other than those of the beginning of the acquired FFP).
Proposal 7: When a first transmission burst is followed by a high priority UL transmission burst on a CG resource, if the gap is more than 16µs between the two transmissions, the CP of the high priority UL transmission is extended to keep the effective gap under 16µs.
Observation 1: Dynamic indication to change UE’s assumption on the associated COT initiator for an UL transmission could allow transmission within the idle period of the former FFP as determined based on the scheduling DCI if the scheduled UL transmission overlaps with the idle period.
a timeline needs to be specified for receiving the dynamic indication e.g., w.r.t. the scheduling DCI/ UL transmission.
Observation 2: Enforcing the same COT initiator across the RB sets seems unnecessary considering potential collisions or blocking are controlled/mitigated by gNB.    

R1-2109894	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.
Proposal 3: PUSCH Type B repetition is enhanced such that segmentation considers LBT, idle period of an FFP and COT duration.
Proposal 4: A nominal PUSCH Type B repetition overlapping a COT boundary is segmented into two actual repetitions.
Proposal 5: Allow transmission on orphan symbols. FFS conditions when to transmit on orphan symbols and contents of orphan symbol transmission.

R1-2109453	Panasonic Corporation	Enhancements for unlicensed band URLLC IIoT
Proposal 1: Multiple starting time offset for configured grant, which is configured as the amount of CP extension, can be reused to support UE-initiated COT.
Proposal 2: It should be clarified that whether the difference of CP extension is called as the change of FFP or not.
Proposal 3: If DG PUSCH is used for UE-initiated COT together with CG PUSCH, to support CP extension for multiple starting time offset as in CG PUSCH for DG PUSCH could be considered.
Proposal 4: If the difference of CP extension is called as the change of FFP, the start of FFP might be always CG PUSCH if DG PUSCH does not have CP extension. If DG PUSCH supports CP extension, the amount of CP extension for DG PUSCH should be same as that configured to CG PUSCH.
Proposal 5: For PUSCH repetition Type B on unlicensed spectrum, 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.
Proposal 6: For PUSCH repetition Type B on unlicensed spectrum, orphan symbol(s) are dropped as in Rel.16.

R1-2108907	Spreadtrum Communications	Discussion on enhancements for unlicensed band URLLCIIoT
Proposal 1: Option 2: Orphan symbol(s) are transmitted if they are between two actual repetitions that are transmitted. 
Proposal 2: Padding can be copy of the former end symbol or later starting symbol.
Proposal 3:  Alt 1: 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.

R1-2109673	NTT DOCOMO, INC.	Discussion on enhancements for unlicensed band URLLC
Proposal 1:
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 the COT
The DL transmission burst can also include transmission to any other UE in the cell than the COT initiating UE and broadcast transmission
Proposal 2:
For semi-static channel access when a UE operating as an initiating device acquires its FFP, support gNB sharing of the CO initiated by the UE with a sensing ED threshold that is calculated based on the UE’s transmit power
Note: no additional restriction is necessary for the contents of the DL transmission burst based on sharing of a UE initiated COT corresponding to a UE FFP, as long as it include at least scheduled DL transmission or a DCI intended for the UE that initiated the COT
Proposal 3:
Align the assumption regarding the COT initiator device of a FFP across all multiple RB sets in a carrier/BWP under the unaligned FFP structure between UE and gNB
Following can be considered as starting point to guarantee/determine the COT initiator across all multiple RB sets:
a UE can assume to operate:
as an initiating device over all RB sets if for at least one RB set i) the UE assesses that it shall operate as initiating in that RB set or ii) the UE has received indication to the gNB that it shall operate as an initiating device; or 
as a responding device over all RB sets, if for each RB set i) the UE assesses that it shall operate as a responding device or ii) the UE has received indication from the gNB that it shall operate as responding device.
Proposal 4:
For PUSCH repetition Type B enhancements on unlicensed spectrum, support Alt 1, i.e., 
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.
Proposal 5:
For PUSCH repetition Type B enhancements on unlicensed spectrum, orphan symbol is transmitted if it is between two actual repetitions that are transmitted for OFDM waveform.
The orphan symbol is generated as an actual repetition while UCI multiplexing is not applied
For DFT-s-OFDM waveform, Rel-16 rule (i.e., dropping the orphan symbol) is applied.

R1-2110029	Apple	URLLC uplink enhancements for unlicensed spectrum
Proposal 1-1: UE-initiated COT is considered enabled once the FFP periodicity and offset are configured for a UE. Introduce a RRC parameter to disable UE-initiated COT for P-CSI and/or SRS. 
FFS whether to introduce a RRC parameter to disable UE-initiated COT for each CG configuration, which overrides the per-UE configuration for this CG.
Proposal 1-2: When the gNB shares a UE’s COT for a DL transmission, to prevent another UE from mistakenly assuming this is gNB’s COT, adopt one of the following alternatives:
Alt 1: It is left to gNB implementation.
Alt 2: The DL transmission shall not include broadcast or UE-specific signaling/channels that can be detected by other UEs.
Proposal 2-1: For PUSCH repetition Type B enhancements on unlicensed spectrum, orphan symbol(s) are transmitted if they are between two actual repetitions that are transmitted.
Proposal 2-2: Adopt Alt 2: If a nominal repetition overlaps with an idle period associated to gNB’s FFP in case UE shares gNB-initiated COT or associated to UE’s FFP in case UE assumes UE-initiated COT, the nominal repetition is dropped (i.e. no segmentation around the idle period).

R1-2109576	MediaTek Inc.	On the enhancements for unlicensed band URLLC IIoT
Proposal 1: UE processing time needs to be considered in semi-static channel access mode for configured UL transmission.
Proposal 2: For a DL transmission based on sharing a UE intiated COT, other UEs can recognize that the gNB is sharing the UE COT through the gNB use of a different DMRS encoding. 
Proposal 3: When operating on multiple LBT-BWs, FFP parameters and the assumptions regarding the COT initiator are aligned across all LBT-BWs 
Proposal 4: In FBE mode, support enabling/disabling UE COT-initiating functionality dynamically.  
Proposal 5: UE COT initiation enabling/disabling is determined based on the traffic priority.
Proposal 6: FFP parameters for UE-initiated COT could be provided by SIB-1.
Proposal 7: UE FFP periodicity determined from higher layer parameters but overridden by explicit dedicated signalling.

R1-2108831	Ericsson	Enhancements for IIoT URLLC on Unlicensed Band
Proposal 1: 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 only scheduled DL transmission or a DCI intended for the UE that initiated that FFP.
Proposal 2: If a nominal repetition overlaps with an idle period associated to gNB’s FFP in case UE shares gNB-initiated COT or associated to UE’s FFP in case UE assumes UE-initiated COT, the nominal repetition is dropped (i.e. no segmentation around the idle period).
Proposal 3: For PUSCH repetition Type B on unlicensed spectrum, the orphan symbol(s) are dropped as in Rel-16.

R1-2109217	CATT	Discussion on remaining issues on enhancements for unlicensed band URLLC IIoT
Proposal 1: In semi-static channel access mode when a UE can operate as initiating device, all the PUSCH transmissions scheduled by a single DCI is based on UE-initiated COT or sharing a gNB-initiated COT based on the content of the channel access field in the scheduling DCI.
Proposal 2: In semi-static channel access mode, a DL transmission burst based on sharing of a UE initiated COT corresponding to a UE FFP cannot include transmission to any other UE in the cell than the COT initiating UE and/or broadcast transmission.
Proposal 3: For PUSCH repetition Type B for unlicensed band operation when cg-RetransmissionTimer-r16 is disabled, if one nominal repetition is divided into one or more actual repetitions due to invalid symbol(s), additional LBT window before actual repetition transmission is supported.

R1-2109483	Samsung	Enhancements for unlicensed band URLLC IIoT
Proposal 1: For gNB-initiated COT detection, the following mechanism can be considered: 
A UE assumes gNB has initiated a COT if the UE receives explicit indication in DCI 2_0. 
A UE assumes gNB has initiated a COT if the UE detects DL transmission at the beginning of gNB FFP. 
Proposal 2: For PUSCH repetition Type B over unlicensed band, to cope with FBE frame structure and LBT operation:
Support segmentation around idle period.  
Support additional gaps to avoid LBT blocking from DL signals/channels. 
No enhancement for orphan symbol. 

R1-2108788	FUTUREWEI	UE initiated COT for semi-static channel access
Proposal 1: For FBE mode of operation when gNB shares channel occupancy initiated by a UE, the gNB transmission shall contain transmission to the UE that initiated the channel occupancy and can include non-unicast and/or unicast transmissions where any unicast transmission that includes user plane data is only transmitted to the UE that initiated the channel occupancy. “
Proposal 2: Support Alt 2 i.e., no segmentation around the idle period.
Proposal 3: Support Option 1, i.e., orphan symbol(s) are dropped as in Rel-16.

R1-2110323	WILUS Inc.	Discussion on enhancement for unlicensed URLLC IIoT
Proposal 1: We propose the following to resolve FFS issue on UE-to-gNB COT sharing. 
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.
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.
Proposal 2: 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.

R1-2109407	Xiaomi	Enhancement for unlicensed band URLLC IIoT
Proposal 1: Separate FFP configurations on different LBT bandwidths can be considered, and previous agreements for single FFP configuration on a cell can still be reused on per LBT bandwidth bases.
Proposal 2: No need to align COT-initiator assumption for multiple channels contained in a cell.
Observation 1: UL cancellation indication DCI 2-4 has been introduced to allow gNB to terminate an ongoing PUSCH(CG/DG)/SRS transmission.
Proposal 3: No further enhancement on controlling UE-initiated COT since UL cancellation indication DCI 2-4 can already apply.

R1-2109356	NEC	Enhancements for unlicensed band URLLC IIoT
Proposal 1: Support EDT calculation based on the traffic priority to allow early transmission of high priority URLLC service.
Proposal 2: gNB may cancel a low priority UE’s transmission and release the corresponding UE initiated COT in order to support high priority URLLC transmission of another UE.
Proposal 3: 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.

R1-2109994	Sharp	Enhancements for unlicensed band URLLC IIoT
Proposal 1: Mechanisms should be introduced to protect important DL transmissions and the corresponding channel access opportunities, especially transmission SS/PBCH block transmission.
Proposal 2: When the gNB shares a UE initiated COT, the DL transmission burst can include broadcast transmission while ensuring that the UE initiated COT is not shared by any other UE in the cell for any UL transmission.

R1-2109095	OPPO	Enhancements for unlicensed band URLLC IIoT
Proposal 1:  cg-RetransmissionTimer can be configured for each configured grant independently.
Proposal 2: For the DCI content to determine gNB CO or UE CO, adopt Alt-1. 
proposal 3: gNB can explicitly broadcast a signal to inform the UEs that the gNB initiated CO has been created. 
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