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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

This document is revision of R1-2110426.

1.1 GTW sessions
1.1.1 GTW on Wednesday Oct. 13th
Issue#1: Section 2.1
Moderator’s recommendation: Adopt Alt-3.
Proposal 1-1 (updated):
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).
· 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.
· Alt 3: If a nominal repetition overlaps with a set of symbols in an idle period associated to gNB’s FFP or UE’s FFP, 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

Summary of views on Proposal 1-1:
· Alt 1:
· Supported by: Intel, LG, HW/HiSi, Nokia/NSB, Apple, Ericsson, FW, Sharp
· OK to compromise to Alt-2: Ericsson
· Alt 2: 
· Supported by: ZTE, ETRI, Sony, IDC, Pana, Spreadtrum, Samsung, CATT, LG, DCM, vivo, Len/MOT, ZTE (also Alt-3), Qualcomm
· OK to compromise to Alt-1: DCM, CATT, Pana

Issue#2: Section 2.2
Moderator’s recommendation: Adopt Option 2 (with A)
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), Sharp
· 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)

Summary of views on Proposal 2-1:
· Option 1: 
· Supported by: HW/HiSi, Pana, ETRI, Sony, Ericsson, Samsung, FW, DCM (if DFT-s-OFDM), Sharp, CATT
· OK to compromise to Option 2: Pana, Ericsson
· Option 2: 
· Supported by: QC, LG, ZTE, Nokia/NSB, IDC, Spreadtrum, Apple, Intel, DCM (if OFDM), Len/MOT, vivo
· OK to compromise to Option 1: DCM

Issue#3: Section 2.3
Moderator’s recommendation: Adopt Alt-B

Proposal 3-1 (updated):
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.

· 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 assumptions at UE for any UL transmission or DL transmission reception.
· That means that the reception of “the DL transmission or the broadcast transmission” does not affect any channel access related procedures (i.e. COT-ownership assumption, initiating a COT or sharing or using an initiated COT, sensing, skipping transmission/reception due to idle period of an initiated COT, etc.) for any UL transmission or a DL reception scheduled or configured to UE. 

Summary of views on Proposa 3-1:
· Alt-A: 
· Supported by: Intel, HW/HiSi (1st), Ericsson, CATT, Apple, Len/MOT (1st prio), Pana, Spreadtrum, ETRI (2nd)

· Alt-B: 
· Supported by: Ericsson, Sony, FW, DCM, HW/HiSI (2nd), Apple, CATT, Sharp, vivo, Pana, Spreadtrum, Nokia/NSB, Len/Mot, ETRI


Outcome of GTW on Wednesday Oct 13th
	Agreement
· In semi-static channel access mode, for PUSCH repetition Type B orphan symbol(s) are dropped as in Rel-16



1.1.2 GTW on Tuseday Oct. 19th
Issue#1: Section 2.1
Moderator’s recommendation: Adopt one Alternative
Proposal 1-1 (updated):
In semi-static channel access mode, for PUSCH repetition Type B select one of the following:
· Alt 1a: Segmentation is applied without considering idle period. If a nominal actual 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 actual repetition is dropped (i.e. no segmentation around the idle period).
· FFS on impact of processing timeline for PUSCH on the UE behaviour
· 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
· FFS on impact of processing timeline for PUSCH on the UE behaviour

Summary of views on Proposal 1-1:
· Alt 1a:
· Supported by: Intel, LG, HW/HiSi, Nokia/NSB, Apple, Ericsson, FW, Sharp
· OK to compromise to Alt-2: Ericsson, Intel
· Alt 2: 
· Supported by: ZTE, ETRI, Sony, IDC, Pana, Spreadtrum, Samsung, CATT, LG, DCM, vivo, Len/MOT, ZTE, Qualcomm
· OK to compromise to Alt-1: DCM, CATT, Pana

Issue#2: Section 2.5
Moderator’s recommendation: Adopt one Alternative in updated 1.
Proposal 5A-5 (updated 1):
Alt-1: In semi-static channel access mode for a UE which is allowed to operate as an initiating device, if the UE is configured with CG-StartingOffsets, 
· If a CG PUSCH is aligned with UE FFP boundary and its transmission initiates the UE-FFP, regardless if the UE is configured to operate in partial bandwidth, the offset is not applicable.
· Otherwise, the offset is applicable. 
· Note: CG-StartingOffsets is not applicable to full bandwidth based on the earlier agreement regarding the offset in RAN1#102-e.
Alt-2: In semi-static channel access mode for a UE which is allowed to operate as an initiating device, CG-StartingOffsets is not applicable.
· Note: That is, CG-StaringOffsets is not applicable at all for a UE configured with UE FFP parameters (e.g. period, offset) regardless whether the UE would initiate its own COT or would share gNB’s COT.


Summary of view:
· Alt-1: Intel, HW/HiSi, vivo, Samsung, LG?, Spreadtrum, ZTE, Pana(1st), QC, ETRI(1st), Sony(2nd), Apple
· Alt-2: vivo, Sony(1st), Pana(2nd), LG?, Samsung, HW/HiSi, Apple


Issue#3: Section 2.5
Moderator’s recommendation: Conclude on this topic.
Proposal 5A-2 (updated):
For operation on shared spectrum, When the cg-RetransmissionTimer is enabled, DCI 0_2 is configured with 1-bit DFI flag as DCI 0_1 in Rel-16[, that is 
· For DCI format 0_2 with CRC scrambled with CS-RNTI,
· DFI flag=’1’, indicates CG-DFI
· DFI flag=’0’, activates CG Type 2
· For DCI format 0_2 with CRC scrambled with C-RNTI/SP-CSI-RNTI/MCS-C-RNTI, the bit is reserved]

Summary of views:
· Supported by: Intel, vivo, Nokia/NSB, Len/MOT, Apple, QC, Samsung, ETRI, Sony
· No need: HW/HiSi, ZTE, FW
· FFS: Spreadtrum

1.2 Email approval 
1.2.1	Proposals Distributed at 2021-10-13, 6:00 UTC
Moderator’s recommendation: Adopt following proposals
Issue#1: Section 2.3
Proposal 3-1 (updated):
· 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‘s responsibility to ensure that other UEs do not assume any transmission in the DL transmission burst detected by the UEs as gNB-initiated COT.
· It is gNB responsibility to ensure that reception of “the DL transmission or the broadcast transmission” does not affect any channel access related assumptions at UE for any UL transmission or DL transmission reception.
· That means that the reception of “the DL transmission or the broadcast transmission” does not affect any channel access related procedures (i.e. COT-ownership assumption, initiating a COT or sharing or using an initiated COT, sensing, skipping transmission/reception due to idle period of an initiated COT, etc.) for any UL transmission or a DL reception scheduled or configured to UE. 
· [The DL transmission to any other UE in the cell than the COT initiating UE can be a group-common control signal.]
· [FFS other signals.]


Issue#2: Section 2.4
Proposal 4-1 (updated):
In semi-static channel access mode, the configuration of energy detection threshold to perform sensing at UE is based on maxEnergyDetectionThreshold. 
· That means that in semi-static channel access mode, configuration of ul-toDL-COT-SharingED-Threshold is not applicable.
· As the consequence, energy detection threshold to perform sensing at UE is based on maxEnergyDetectionThreshold if maxEnergyDetectionThreshold is configured. Otherwise (i.e., if maxEnergyDetectionThreshold is not configured), energy detection threshold to perform sensing at UE is based on the UE maxmum transmit power.



Issue#3: Section 2.5
Proposal 5A-1:
Support configuration of harq-ProcID-Offset2 for operation in unlicensed spectrum when the cg-RetransmissionTimer-r16 is not configured.

Proposal 5B-1 (updated):
The following RRC parameters is NOT needed when UE is confiured to operate with semi-static channel access mode.
· channelAccessPriority

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

Proposal 5B-4:
The RRC parameter of phy-PriorityIndex should be applicable for CG operation in unlicensed band.

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.

	Proposal
	Support?
	Company

	P3-1
	Yes
	Sony (please see Section 2.3 regarding “FFS other signals“), Apple (with comments in Sec 2.3), Intel (please see some comments in Section 2.3. related to last FFS in square brackets), vivo (with removing [.]), Huawei/HiSilicon(Please see comments), Lenovo/Moto (skipping transmission/reception), Samsung (without []), Nokia, NSB (However, see the comment in S2.3), ETRI, Sharp

	
	No
	LG (not object, please see comments in Section 2.3)

	P4-1
	Yes
	Sony, Apple, Intel, vivo, Huawei/HiSilicon, Lenovo/Moto, Samsung, Nokia, NSB, ETRI, Sharp

	
	No
	LG (not object, please see clarification in Section 2.4)

	P5A-1
	Yes
	Sony, Apple, Intel, vivo, Huawei/HiSilicon, Nokia, NSB

	
	No
	

	P5B-1
	Yes
	Apple, Intel, vivo, Nokia, NSB

	
	No
	Huawei/HiSilicon(Please see required clarification in Section 2.5B) , Lenovo/Moto (agree with HW)

	P5B-3
	Yes
	Sony, Apple, Intel, vivo, Huawei/HiSilicon, Lenovo/Moto, Nokia, NSB

	
	No
	

	P5B-4
	Yes
	Sony, Apple, Intel (please check comments in Sec 2.5B), vivo, Huawei/HiSilicon, Lenovo/Moto, LG, Nokia, NSB, ETRI

	
	No
	

	P5E-1
	Yes
	Apple, Intel, Huawei/HiSilicon, LG, Nokia, NSB, ETRI

	
	No
	



Outcome of Email approval on Thursday Oct 14th
	Agreement:
· In semi-static channel access mode, a DL transmission burst based on sharing of a UE initiated COT corresponding to a UE FFP, shall include scheduled DL transmission or a DCI intended for the UE that initiated that FFP. 
· A DL transmission to any other UE in the cell than the COT initiating UE and/or a broadcast transmission can be additionally included in the DL transmission burst if the gNB fulfills the follwong condition:
· It is gNB‘s responsibility to ensure that other UEs do not assume any transmission in the DL transmission burst detected by the UEs as gNB-initiated COT.

Agreement:
In semi-static channel access mode, the configuration of energy detection threshold to perform sensing at UE is based on maxEnergyDetectionThreshold. 
· That means that in semi-static channel access mode, configuration of ul-toDL-COT-SharingED-Threshold is not applicable.
· As the consequence, energy detection threshold to perform sensing at UE is based on maxEnergyDetectionThreshold if maxEnergyDetectionThreshold is configured. Otherwise (i.e., if maxEnergyDetectionThreshold is not configured), energy detection threshold to perform sensing at UE is based on the UE maxmum transmit power.
Agreement:
Support configuration of harq-ProcID-Offset2 for operation in unlicensed spectrum when the cg-RetransmissionTimer-r16 is not configured.

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

Agreement:
The RRC parameter of phy-PriorityIndex is applicable for CG operation in unlicensed band.
Agreement:
Introduce new RRC parameters ul-AccessConfigListDCI-0-2 and ul-AccessConfigListDCI-1-2 to support indication of CP extension, LBT type, and CAPC with DCI 0_2 and 1_2 with dynamic channel access.



1.2.2	Proposals Distributed at 2021-10-14, 23:00 UTC
Moderator’s recommendation: Adopt following proposals
The changes in red by LG done at Oct 15th, UTC 8:00 with clarification below:
LG(Sukche)l:I suggest the following wording for consistency, but it is not strong opinion (that means, the current version is OK if companies are OK without change).
Issue#1: Section 2.3
Proposal 3-1:
· 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. 
· 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‘s responsibility to ensure that other UEs do not assume gNB-initiated COT based transmission for a UL transmission based on the detection of any transmission in the DL transmission burst.

Outcome of Email approval on Friday Oct 15th
	Agreement:
· In semi-static channel access mode, a DL transmission burst based on sharing of a UE initiated COT corresponding to a UE FFP, shall include scheduled DL transmission or a DCI intended for the UE that initiated that FFP. 
· A DL transmission to any other UE in the cell than the COT initiating UE and/or a broadcast transmission can be additionally included in the DL transmission burst if the gNB fulfills the follwong condition:
· It is gNB‘s responsibility to ensure that other UEs do not assume gNB-initiated COT based transmission for a UL transmission based on the detection of any transmission in the DL transmission burst.





1.2.2	Proposals for approval
Issue#1: Section 2.5C.2
Moderator’s recommendation: Adopt following proposal
Proposal 5C-1 (updated 2):
· When performing Intra-UE multiplexing procedure, if a PUCCH with HARQ-ACK overlaps with a CG-PUSCH that is configured with cg-UCI-Multiplexing:
· If the HARQ-ACK and the CG-PUSCH have the same priority and the CG-PUSCH is selected for HARQ-ACK multiplexing:
· For multiplexing of HARQ-ACK on the CG-PUSCH
· If cg-UCI-Multiplexing is enabled for that CG-PUSCH, HARQ-ACK would be multiplexed in CG-PUSCH.
· Otherwise, CG-PUSCH would be dropped.
· If the HARQ-ACK and the CG-PUSCH have different priority and the CG-PUSCH is selected for HARQ-ACK multiplexing:
· If multiplexing HARQ-ACK on the CG-PUSCH with different priroity is not supported
· The LP channel between PUCCH or CG-PUSCH would be dropped as in Rel-16.
· If multiplexing HARQ-ACK on the CG-PUSCH with different priroity is supported, 
· If cg-UCI-Multiplexing is enabled for that CG-PUSCH, HARQ-ACK would be multiplexed in CG-PUSCH.
· Otherwise, the LP channel would be dropped.


Issue#2: Section 2.7.2
Moderator’s recommendation: Adopt following proposal
Proposal 7-1:
In semi-static channel access mode, a UE is not expected to be schueled with UL transmissions in a UL transmission burst that are indicated with different COT Initiators by corresponding DCIs.

Issue#3: Section 2.7.2
Moderator’s recommendation: Adopt following proposed conclusion
Proposed concusion 7-1:
Basic principles on COT-ownership and sensing for semi-static channel access mode are described below in Set A, B and Set C:
Set A:
1. Any transmission is associated to an FFP with an owner that can initiate the corresponding COT.
2. For a transmission burst that includes multiple transmissions, the associated COT-ownership for all transmissions in the transmission burst is the same.
3. COT-ownership is per transmission burst.
a. Associated COT-ownership for any two transmission bursts within an FFP (UE-FFP or gNB-FFP) can be same or different.
4. For a transmission burst that includes multiple transmissions, if sensing is applicable for the 1st transmission, the following is applied:
a. For the 1st transmission that is applicable for sensing, if the sensing fails that transmission is dropped and the sensing would be applicable to the next transmission in the burst, if any.
b. For the 1st transmission that is applicable for sensing, if the sensing succeeds that transmission occurs and no sensing would be applicable to the remaining transmissions in the burst, if any.
Set B:
1. Multiple scheduled UL transmissions that are scheduled by a single DCI, apply the same COT-ownership by the scheduling DCI.
a. Examples are dynamic repetitions of PUSCH or PUCCH, scheduling multiple PDSCHs/PUSCHs by single DCI.
Set C:
1. A cross-FFP scheduled UL transmission refers to a UL transmission scheduled in a g-FPP by a scheduling DCI in a different g-FPP. 
2. A same-FFP scheduled UL transmission refers to a UL transmission scheduled in a g-FPP by a scheduling DCI in the same g-FPP. 
3. For a cross-FFP scheduled UL transmission, the UE should validate the indicated COT-ownership by DCI. If it is not validated, the scheduled UL transmission is dropped.
4. For a same-FFP scheduled UL transmission, the UE follows the indicated COT-ownership by DCI. 


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
· 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

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, Sharp
· 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, LG


	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

	Sony
	Idle Periods are semi-statically configured and unlike flexible symbols, it does not depend on any dynamic indication such as SFI to change its status to DL or UL.  Hence, we do not think there is significant deviation from Rel-16 principle to segment the nominal PUSCH repetition around Idle Period.

	Intel
	We support Alt.1. As pointed out at the end of the last meeting due to ambiguity between gNB and UE on who may be the initiating device, there would be consequent ambiguity between the gNB and UE on how segmention may be applied. For this reason, we prefer Alt.1.


	Futurewei
	We support Alt-1, we have same concern as Intel.

	DOCOMO
	We prefer Alt 2 not to drop the nominal repletition from URLLC perspective, but can live with Alt 1 if majority companies prefer it.

	Huawei, HiSilicon
	We support Alt 1 and we are not open to further eahncements to mitigate the issues associated with Alt 2.
 
If segmentation is supported around the g-idle period while the nominal repetition is sharing gNB COT), the second actual repetition would be transmitted after g-idle leading to potential collision with gNB’s transmission if gNB initiates the next g-FFP. Avoiding configuring a nominal repetition overlapping with any g-idle imposes restriction on the CG resources to be used as well in UE initiated COT. 
Furthermore, in contrast to segmentation in Rel-16, gNB may not be aware whether or not UE shares the gNB COT based on the UE’s rules for configured UL. Hence, gNB may expect the UE to segement the overlapping nominal repetition around its g-idle but UE determines that it is initiating its own COT and does not segment that nomial repetion. The UE would instead segement another nominal repetition if it is overlapping with the applicable u-idle which was also not expected by the gNB. This in fact complicates the issue of misalignment between the UE and gNB for configured UL.

Similar issues can be observed in the other case of UE segementing a nominal repetition around its u-idle. Attempting to avoid both cases by ‘proper’ configuration would be too restrictive especially when the u-FFP and g-FFP are of different periods.
  

	Apple
	We support Alt-1.
To respond to Sony’s comment, even though idle periods are semi-statically configured, there can be ambiguity in terms of whether gNB or UE is the COT initiator (which is dynamically determined by the UE). Therefore Alt-1 is preferred.

	CATT
	We prefer Alt-2 as in Rel-16 but we are also fine with Alt-1 considering the potential misalignment on the COT initiator between gNB and UE.

	vivo
	Q1: For Proposal 1-1, our position is Alt 2.

Q2: As pointed out by compnies, there may be ambiguity between gNB and UE regarding the COT initiator when using current mechanisms. However, ambiguity is a general issue which will not only impact segmentation, but also impact other transmissions during the idle period. Even by Alt.1, the ambiguity on who is the COT initiator still exists, since the dropping is done only around the idle period that 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. In addition, Alt.1 violates the design principle for PUSCH repetition Type B, not Alt.2. Alt.2 keeps the design principle and if gNB configures the CG transmission occasion overlaps/cross gNB’s idle period, it means gNB should receive the potential CG transmissions. The configuration is under gNB’s control, if there is ‘blocking’ issue for gNB to initate the COT in the next FFP, then gNB should not configure the CG resource cross its FFP’s idle period.

	Sharp
	We prefer Alt 1 (have added our company name under Alt 1)

	Panasonic
	We prefer Alt.2, but Alt.1 is acceptable for simplicity.

	LG
	It seems our position is wrongly captured in above, so I corrected.
We prefer Alt-2 and also think there is no reason not to apply same rule as in Rel-16.


	Nokia, NSB
	We support Alt 1

	Lenovo, Motorola Mobility
	We prefer Alt2 to achieve more PUSCH transmission. The misalignment issue between UE & gNB regarding the COT initiator assumption is a general issue for any PUSCH transmission. 

	ZTE
	First we support Alt 2. More specifically, we think the nominal repetition should be segmented by the idle period (including the idle period associated to the gNB’s FFP or UE’s FFP) in any case and the idle period are not for actual transmission. It can be seen as the combination of Alt. 1 and Alt. 2. 
As shown in the figure below, the nominal 2 is always segmented by UE-idle period and nominal 3 is always segmented by gNB-idle period. In case the UE shares the gNB-initiated FFP, PUSCH 2 is transmitted instead of nominal 2 and there is no transmission in the UE-idle period even though the transmission is allowed. In case the UE assumes UE-initiated FFP, PUSCH 2 is transmitted since the UE is not allowed to transmit in the UE-idle period. It can be seen that there is no ambiguity between the gNB and the UE. Compared with Alt. 1 to drop the whole nominal transmission, it can also ensure the transmission as many as possible to improve the reliability. 
Therefore, our proposal is that both the gNB idle period and UE idle period are considered as invalid symbol for nominal PUSCH segmentation.



	ETRI
	Our preference is Alt-2. In URLLC, basically many DL/UL burst transmissions should sufficiently be reliable, and the probability of DL miss-detection can be controlled to be very small by network. Thus, we think that the ambiguity mentioned in the discussion is not a critical issue.

	Samsung
	Q1: We support Alt-2. 
Q2: We share similar view as vivo. Segementation to semi-configuration is the design principle for type B repetition, to ensure the transmission within a time window to increase the reliability and reduce the latecy. Otherwise, it loses the spirit of Type B repetition. 
Regarding on the issue pointed out by Huawei, we think the transmission across g-idle is general issue, which is not only for segementation. With Alt 1(or alt 2), for the case when UE initial a COT, it will not segement or drop the transmission overlap with on g-idle period. This can be discussed seperataely. 
For the ambiguity case pointed out by Apple, we think it is a corner case. It only happens when UE fail to detect gNB COT (1%?), UE can initialize UE COT, the repetition across the idle period. And the performance different may be, wrongly added one repetition, which may cause 0.xdB performace loss. Moreover, for a smart gNB, it the gNb is not sure about whether UE may fail to detect gNB COT, the gNB can not combine such segementation, assuming it is dropped(e.g., for a UE in poor coverage). The performance is the same as dropping. There is no loss compared to Alt 2. However, in most of the situation, gNB can assume there is no mis-understanding, e.g., gNB knows the channel status of this UE, which only has 0.01% of chance the UE fail to detect gNB COT. 
However, if we drop all the nominal repetitions for all the case, it will lose 1/2 ~1/32 transmissions for sure, even for most of other cases (99%) there is no issue. 
In short, the loss of alt 1 is big and for sure, which is not a good design for URLLC. The potential loss for alt 1 small, and with proper (e.g., not combine) gNB implemnation, the performace is no worse than alt 1 but for most of the case the performance is definitely better than alt 1. 

	Qualcomm
	We support Alt-2 with similar view as Vivo and Samsung.

	
Moderator
	Upt0 v017 (Samsung)
Summary of views on Proposal 1-1:
· Alt 1:
· Supported by: Intel, LG, HW/HiSi, Nokia/NSB, Apple, Ericsson, FW, Sharp
· OK to compromise to Alt-2: Ericsson
· Alt 2: 
· Supported by: ZTE, ETRI, Sony, IDC, Pana, Spreadtrum, Samsung, CATT, LG, DCM, vivo, Len/MOT, ZTE (also Alt-3), Qualcomm
· OK to compromise to Alt-1: DCM, CATT, Pana


@Sony: As Apple explained, true that idle periods are configured semi-statically. But whether they would be an active idle period, happens in a dynamic fashion, depending if the corresponding initiated COT is used for UL transmission. I think that is what Apple refers to in my understanding -> semi-statically configured but becoming idle, dynamically.
@LG: Apologies and thanks for correction.
@All: With respect to design principle on Rel-16, we have two opposing views:
· Apple: Semi-static resources are considered invalid (Alt-2 violates the principle).
· Vivo/Samsung: Alt.1 violates the design principle for PUSCH repetition Type B, not Alt.2. Alt.2 keeps the design principle and if gNB configures the CG transmission occasion overlaps/cross gNB’s idle period, it means gNB should receive the potential CG transmissions. The configuration is under gNB’s control, if there is ‘blocking’ issue for gNB to initate the COT in the next FFP, then gNB should not configure the CG resource cross its FFP’s idle period. 

@All: Propoents of Alt-2 have the view that ambiguity is general issue. Samsung further analyses that having design based on Alt-1 can have severe performance degregation as Alt-2 (basically, design based on error cases)

@All: With respect to ambiguity issue, ZTE proposes that both the gNB idle period and UE idle period are considered as invalid symbol for nominal PUSCH segmentation. It is added for discussion as Alt-3. 

@Moderator recommendation: From Moderator perspective ZTE proposal (captured as Alt-3) below addresses all the concern. It may not be as optimum as Alt-2 if idle period of g-FFP and u-FFP do not fully overlap. But it also doesn’t have the performance degration due to dropping nominal PUSCH repetiton as in Alt-1. It also respect both design principles 😊
@All: Is Alt-3 acceptable as the best compromise that we can achieve?

Proposal 1-1 (updated):
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).
· 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.
· Alt 3: If a nominal repetition overlaps with a set of symbols in an idle period associated to gNB’s FFP or UE’s FFP, 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




	Intel
	We still prefer Alt. 1, but we would be also OK to compromise to Alt.2. 
As for Alt.3:
· wouldn’t this lead to an inefficient use of the COT since a UE is contrained from transmitting within both the gNB’s and UE’s idle period? It seems that with Alt.3, the UE cannot transmit in the idle periods persistently, and depending on the UE’s and gNB’s FFP, this would limit quite a bit the spectral efficiency of the system.

· Also wouldn’t this lead to additional use of LBT, which has even more detrimental consequences for URLLC use cases? If we consider the case when a UE is the initiating device, performs back-to-back transmission of the repetitions and one of the repetition falls within the idle period of gNB. In this case, the UE wil need to segment across the gNB’s idle period, and effectively pause the transmission, and perform LBT before resuming. This seems quite a big burther to a system that is supposed to operate mainly in no-LBT mode.



	Huawei, HiSilicon
	We understand that Alt-3 attempts to preserve the design principle of PUSCH Reptition Type B by keeping the segmentation aligned between both gNB and UE rather than being dependent on the dynamically determined COT initiation assumption by the UE in Alt 2.

However, besides the additional loss by not transmitting in symbols that are not associatated with an applicable idle period and the additional LBTs, we think that Alt 3 contradicts the common understanding that an initiator device is allowed by default to tranmit in the idle period of another device. For instance, without the gNB actually configuring/indicating DL for the symbols of g-idle, the new rule of Alt 3 contradicts the following conclusion reached in RAN1#104bis-e. 

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. 
   

	Apple
	It is unclear to us why Alt 1 is considered as against PUSCH repetition Type B principle. In R16, the segmentation is done based on semi-static configuration, not DCI or dynamic SFI. Note that the mis-detection probability of DCI is similar to the probability of mis-detection of gNB’s COT. Therefore, we think the same treatment should be used to be consistent.
In terms of performance loss, the argument is the same for dynamic DCI in R16 but we still decided not to do segmentation based on dynamic DCI. We think in this case, it can be largely avoided or minimized by gNB configuration. Firstly, the gNB has a lot of flexibility in configuring S/L/K for PUSCH repetition Type B. Secondly, if the intention is for the UE not to transmit in the gNB’s idle period, semi-static TDD configuration can be provided to prevent it, as discussed earlier.
Huawei/HiSi also has a good point that this effectively overturns the previous conclusion.
We feel Alt 3 is not a good compromise because it introduces unnecessary degradation for all the cases.

	ZTE
	Response to Intel:
Considering the length of idle period (i.e., 5% of FFP), we believe the spectrum efficiency reduction is very small. In addition, compared with Alt. 1, this scheme has higher spectrum efficiency.
From our understanding, if the UE wants to avoid unnecessary LBT, e.g., in the gNB’s idle period in the COT initiated by itself, it can transmit something to ensure the consecutive transmission. This can be up to the UE implementation or discussed as similar question in section 2.2. But, from the perspective of the network, it only receives the signal within the active period.
Response to HW:
As our comment to Intel, the UE can transmit something in the gNB’s idle period. So we do think it contradicts the previous conclusion you mentioned.
Response to Apple:
It is obvious that Alt3 is better than Alt. 1 from the performance perspective since transmitting a actual transmission is better than totally dropping a nominal repetition.

	Xiaomi
	Prefer Alt 1.also OK with Alt 3.

	vivo
	Our replies to Apple: the principle for PUSCH repetition Type B is when the nominal repetition encounter the invalid symbols, in this case is the gNB’s idle period in case UE shares gNB’s COT or UE’s idle period in case UE initiates its own COT, the nominal repetition will be segmented, not dropped. The misalignment about the COT initiator exsits for both Alt.1 and Alt.2. The idle period is semi-statically configured, it should be viewed as semi-static configuration, different from dynamic DCI.

About Alt.3, we share the same views with HW and Apple. 

	

Moderator












  
	@All: Based on discussion during GTW, Alt-3 is not considered any more. There were some comments made related to segmentation. 
Moderator requests companies to kindly discuss the cases that was mentioned during the GTW.
If there is any update in position or proposal, please share your view.

Summary of views on Proposal 1-1:
· Alt 1:
· Supported by: Intel, LG, HW/HiSi, Nokia/NSB, Apple, Ericsson, FW, Sharp
· OK to compromise to Alt-2: Ericsson, Intel
· Alt 2: 
· Supported by: ZTE, ETRI, Sony, IDC, Pana, Spreadtrum, Samsung, CATT, LG, DCM, vivo, Len/MOT, ZTE (also Alt-3), Qualcomm
· OK to compromise to Alt-1: DCM, CATT, Pana


Proposal 1-1 (updated):
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).
· 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


	LG
	As just an observation, the difference between Alt 1 and Alt 2 seems:

Alt 1 could perform the segementation in advance regardless whether actual COT initiator is UE or gNB, then UE would transmit or drop dynamically the actual repetition overlapped with idle period according to actual COT initiator.
Alt 2 would perform the segementation dynamically according to whether actual COT initiator is UE or gNB, then UE would transmit actual repetition without dropping.

In addition, as commented in GTW, Alt 1 needs to be precise as below.

Alt 1: Segmentation is applied without considering idle period. If a nominal actual 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 actual repetition is dropped (i.e. no segmentation around the idle period).


	Moderator
	@All: Please consider LG suggestion for the rest of discussion.

Proposal 1-1 (updated):
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).
· Alt 1a: Segmentation is applied without considering idle period. If a nominal actual 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 actual repetition is dropped (i.e. no segmentation around the idle period).

· 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



	Apple
	We think LG’s formulation Alt 1a is more accurate, and it should replace Alt 1.

The issue I raised may not directly affect the choice between Alt 1 and Alt 2. The question is how to handle the repetitions that occur after gNB’s idle period. For CG (which is what we have agreed so far for PUSCH repetition Type B), whether the UE assumes to share gNB’s COT depends on whether the UE had detected gNB’s DL transmission. Assuming the UE starts the transmission by sharing gNB’s COT, for a repetition that occurs right after gNB’s idle period, it is certainly not possible for UE to detect any DL transmission. Should the UE assume the repetition corresponds to UE’s COT now? However, if the start of the repetition does not align with UE FFP, the UE cannot initiate a COT either.
Maybe a reasonable approach to take is to handle each actual repetition individually when determining whether to share gNB’s COT or initiate UE’s COT, following the agreements we have made. In this case, for the repetition right after gNB’s COT, the UE can initiate its own COT if it aligns with UE’s FFP boundary, otherwise it is dropped.
A more extreme approach would be that all the repetitions after gNB’s idle period are dropped in this case.
Would like to hear views from companies, and then we should have better idea on whether it affects Alt 1 or Alt 2.

	Intel
	We also think that LG’s formulation is more accurate, and we share Apple’s rationale that perhaps repetitions should be handled individually in terms of COT initiator assumption, and only drop those repetitions that based on individual COT assumption cannot be transmitted.

	vivo
	We share Apple’s views that the Alt 1a should replace Alt 1.
We would be fine the COT-initiator is determined per actual repetition, we asked similar issue since the last meeting, if I remember correctly the explanation from moderator is COT-initiator is based on per transmission (for PUSCH repetition Type B, it should be per actual repetion). 
We also share Apple’s suggestion to support PUSCH repetition Type B for DG PUSCH. 

	Samsung
	From wording point of view, Alt1 a is better than Alt 1. 
We think the issue pointed out by Apple is common for Alt 1 and Alt 2, that can be discussed separately.

	Moderator
	
@All: For the discussion related to segmentation raised by Sigen, my understanding of the behavior is as Sigen explained. Please note that after idle period, there is a new transmission burst. Hence, it has its own COT-ownership assumption. If g-FFP and u-FFP boundary are not aligned, and UE has performed repetition sharing gNB COT in previous g-FFP, it would drop repetition after gNB idle period. This was one of the consequences of design choice of Alt-a for configured UL transmission where COT ownership would depend on gNB first, then UE.
@All: With respect to support of PUSCH repetition Type B for DG PUSCH, Moderator understanding was that it was supported. But, a conclusion is proposed to be sure.

Summary of views on Proposal 1-1:
· Alt 1:
· Supported by: Intel, LG, HW/HiSi, Nokia/NSB, Apple, Ericsson, FW, Sharp
· OK to compromise to Alt-2: Ericsson, Intel
· Alt 2: 
· Supported by: ZTE, ETRI, Sony, IDC, Pana, Spreadtrum, Samsung, CATT, LG, DCM, vivo, Len/MOT, ZTE (also Alt-3), Qualcomm
· OK to compromise to Alt-1: DCM, CATT, Pana


Proposal 1-1 (updated):
In semi-static channel access mode, for PUSCH repetition Type B select one of the following:
· Alt 1a: Segmentation is applied without considering idle period. If a nominal actual 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 actual repetition is dropped (i.e. no segmentation around the idle period).

· 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

@All: The discussion would be continued under Round 2.




2.1.2	Discussion – 2nd round
Summary of views on Proposal 1-1:
· Alt 1:
· Supported by: Intel, LG, HW/HiSi, Nokia/NSB, Apple, Ericsson, FW, Sharp
· OK to compromise to Alt-2: Ericsson, Intel
· Alt 2: 
· Supported by: ZTE, ETRI, Sony, IDC, Pana, Spreadtrum, Samsung, CATT, LG, DCM, vivo, Len/MOT, ZTE (also Alt-3), Qualcomm
· OK to compromise to Alt-1: DCM, CATT, Pana

Proposal 1-1 (updated):
In semi-static channel access mode, for PUSCH repetition Type B select one of the following:
· Alt 1a: Segmentation is applied without considering idle period. If a nominal actual 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 actual repetition is dropped (i.e. no segmentation around the idle period).

· 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


Moderator overview and recommendation:
· Proposal 1-1 was discussed during the GTW. In follow-up, LG made suggestions for more accurate description of Alt-1. The suggestion was supported by the group and hence, the two alternatives to select from are updated to Alt-1a and Alt-2. 
· Please note that during the GTW discussion, Chair has captured the following in Chair’s note.
Chair’s recommendation: Try to use Alt-2 as baseline to achieve consensus.
· During follow up discussion, the question was raised by Apple on how COT-ownership is interpreted for a repetition (actual/nominal) after idle period. The discussion led to a more general question on how to interpret the COT-ownership for different repetitions, both in CG and DG. The nature of question is also similar to scheduling multi-PUSCH with single DCI explained by Issue#2 in section 2.8. Therefore, Moderator has allocated section 2.7.2 for related discussions in order to ensure common understanding in the group. 
· Please follow-up the related discussions in section 2.7.2 and focus the discussion topic here in this section for selection between Alt-1a and Alt-2.


	Questions: 

· Q1: Companies are kindly requested to provide any update/correction on the discussion and their positions with respect to Alt-1a and Alt-2 in updated Proposal 1-1 and whether the non-preferred alternative can be supported as well.
· Q2: Please share any other comment if any.


	Company
	Comment

	Huawei, HiSilicon
	We support Alt 1a of updated Proposal 1-1.

For a CG-PUSCH under PUSCH rep Type A (one of K repettions or one PUSCH out ot multiple PUSCH in a slot as in NR-U), segmentation does not apply. Thus, the CG-PUSCH overlapping 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 would be dropped.

This behavior should be the same for an actual repletion under PUSCH rep TypeA in terms of handling the applicable idle period and the related COT ownership assumption. There is no need to specify two different behaviours, especially that segmentation around an applicable idle period may result in segmentation instances that are not expected by the gNB in contrast to Rel-16 segmetation, and moreover further complicates the misalignment issue between gNB and UE for configured UL.

Therefore, we do not think that Alt 2 should be supported.

	vivo
	We support Alt 2.

Regarding the repetition after idle period, if it is CG transmission, it follows the previous agreement; if it is DG transmission, it should also allow previous agreement for DG that is to follow the indication of the COT initiator in the DCI.  

	Intel 
	We support Alt. 1a.
We have also same view as HW regarding the applicabiltity of this procedure to PUSCH repetition type A.

	Samsung
	We support Alt 2. 
This is a discussion on the handling of Type B PUSCH transmission in unlicensed band. And the motivation to support Type B PUSCH transmission is to “avoid” uncessary dropping by “segementation”, to ensure reliability and latency. We don’t see any relationship on the behavior of Type A PUSCH transmission. As we analyzed in the first around, we don’t agree on sacrifice the general performance by simply dropping for an error case.

	LG
	It seems there is some trade-off between Alt 1a and Alt 2.

With Alt 1a, UE complexity could be relaxed since the segmentation can be performed in advance regardless whether actual COT initiator is UE or gNB, while UL resource efficiency could be worse due to dropping whole norminal repetition.
With Alt 2, UL resource efficiency could be better by dropping only the overlapping symbols, while UE complexity could be required since the segmentation may need to be done dynamically according to whether actual COT initiator is UE or gNB.

Given the above observations, we’d like to hear which way would be more aligned with the design principle considered in Rel-16.


	Futurewei
	We support the updated Proposal 1-1, Alt 1a. We are not sure how the segmentation after the idle period may interfere with COT initiation and ownership. Alt 1a is simpler and straightforward and therefore preferable.

	Sony
	We support Alt 2.  If Alt 2 is violently objected we are ok to go with Alt 1a.

@LG: Rel-16 UE is capable of segmenting dynamically and hence we do not think a more advance Rel-17 UE would have a complexity issue with such segmentation.






	LG
	@Sony: Thank you for the clarification.

I’m also understanding that Rel-16 UE already do the segmentation dynamically, but I think the reason of dynamic segmentation for Rel-17 UE in U-band FBE would be a bit different from Rel-16, for example, based on the detection of COT initiator … 


	Apple
	We support Alt-1a.
We think LG raised a valid concern regarding doing segmentation dynamically, at least from timeline perspective. The dynamic determination regarding COT initiator may not satisfy the processing timeline needed for PUSCH, which would cause problem for UE implementation. Due to this, we have strong concern on Alt-2 from implementation perspective (putting aside the potential misalignment in segmentation assumption).
@Sony, we are not sure what kind of dynamic segmentation in R16 is referred to in Sony’s comments. Can you elaborate?

	Vivo2
	If dynamic determination of the COT initiator has processing timeline issue, we think it is a general issue from UE implementation perspective not only for segmentataionin in case of PUSCH repetition Type B, but also for all the UL transmissions on whether the UE should transmit or cancel the UL transmission.
We are not sure why dynamic determination of the COT initiator has issues only for PUSCH repetition type B with segmentation, not for other UL transmissions? 
In Rel-16, it is allowed to using DCI to dynamically indicate the invalid symbol by invalid symbol pattern indicator field, so the segmentation based on dynamic signaling is already supported in Rel-16.  

	Samsung 2
	We share similar view with Sony and vivo. 
There are also cancellation/dropping timelines in NR for PUSCH as well. 
· the UE does not expect to cancel the transmission in symbols from the set of symbols that occur, relative to a last symbol of a CORESET where the UE detects the DCI format 2_0 or the DCI format, after a number of symbols that is smaller than the PUSCH preparation time [image: ] for the corresponding PUSCH processing capability [6, TS 38.214] assuming [image: ] and [image: ] corresponds to the smallest SCS configuration between the SCS configuration of the PDCCH carrying the DCI format 2_0 or the DCI format and the SCS configuration of the SRS, PUCCH, PUSCH or r, where r corresponds to the SCS configuration of the PRACH if it is 15kHz or higher; otherwise r=0
... 
For the serving cell, the UE determines the first symbol of the  symbols to be the first symbol that is after  from the end of a PDCCH reception where the UE detects the DCI format 2_4, where  is obtained from  for PUSCH processing capability 2 [6, TS 38.214] assuming   where  is provided by delta_offset,  being the smallest SCS configuration between the SCS configuration of the PDCCH and the smallest SCS configuration  provided in scs-SpecificCarrierList of FrequencyInfoUL or FrequencyInfoUL-SIB. 
On the other hand, we don’t think there is a need to discuss on timeline issue, which could up to UE implementation for CG and no timeline issue for DG. 
More important, segementation can provide a better performance in general, although with some minor error case for CG. We support Alt 2. 

	ZTE
	We support Alt 2 due to the benefit for URLLC.
We also think the repetition should be handled individually and a repetition should be dropped based on the current conclusion, e.g., a UE cannot initiate a COT. This is common to the Alt 1 and Alt 2. Regarding the timeline issue, we share the same view with Vivo and Samsung.


	Sony
	@LG: On your following comment:

the reason of dynamic segmentation for Rel-17 UE in U-band FBE would be a bit different from Rel-16, for example, based on the detection of COT initiator

This difference you referenced to regarding “COT initiator detection” has to do with gNB & UE ambiguity on who the COT initiator and is not about is UE complexity in handling dynamic segmentation.

@Apple: vivo answered the question you asked of me.  To further elaborate on vivo’s (appreciated) response, we have this “Invalid symbol pattern indicator” in the UL Grant which dynamically tells the UE whether invalid symbols are applied or not, which would dynamically and directly affect the segmentation of the UE.



	Qualcomm
	We support Alt. 2 since it can improve the performance for URLLC.

	LG
	@Sony:
As we indicated our company’s position after clarifying Alt 1, now we don’t have strong preference between two alternatives. Rather, we just provided some observations to purely compare two alternatives from UE/system perspective.

In this context, the UE complexity we mentioned earlier was also from such comparision. With Alt 1, the segmentation could be done without considering COT initiator while after that, UE would need to decide whether to drop or not dynamically according to actual COT initiator. With Alt 2, the segmentation itself would need be done dynamically according to actual COT initiator. What we commented was that, focusing the segmentation behavior, Alt 2 might require UE complexity compared to Alt 1.


	Lenovo/Motorola Mobility 
	We support Alt-2 to minimize latency and/or increase reliability. 
· The impact of dropping a repetition (in Alt-1a) could be pronounced more for short FFP durations. 
· It is clarified that the to be agreed alternative is applicable to the case numberOfRepetitions-r16=1 also.  

	Apple2
	Thanks for further discussion/clarification.
I understand that dynamic indication of invalid symbol pattern is supported for DG in Rel-16, but the indication comes in the DCI, which satisfies the T_proc,2 timeline. This means that after receiving the DCI, the UE has sufficient time to do segmentation and all the relevant processing.
Here the DL transmission can be potentially detected any time and it may not satisfy the T_proc,2 timeline, in which case the UE does not have sufficient time to restart the PUSCH repetition Type B processing with Alt 2.
On vivo’s comment, in Alt 1, whether it is gNB’s or UE’s COT does not really affect the PUSCH processing/transmission. It may affect the LBT procedure (e.g. ED threshold) and affect the COT initiator assumption. However, the PUSCH processing stays unchanged. This is not true with Alt 2, because the UE may need to re-do the segmentation and process a PUSCH repetition again.

	Spreadtrum
	Fhe processing timeline, we would like to make it more clearly for both Alt 1a and Alt 2. 
Firstly, for DG-PUSCH, its COT initiator is indicated by DCI, so the processing timeline is always no problem. For CG-PUSCH, the initiator depends on whether there is DL burst or not. If the processing timeline cannot satisfied, both segmentation and cancelation can be problems. So from this point of view, there is no benefit from Alt 1a over Alt 2. Both of them need to behave according to the timeline.

	Apple3
	We acknowledge that both cancellation and segmentation can be a problem in terms of processing timeline based on the current specifications (with T_proc,2 timeline).
To address the issue, can we add a separate bullet to the proposal (regardless of Alt 1 or Alt 2):
If the time when the COT initiator is determined does not satisfy the processing timeline for PUSCH, UE behavior is undefined.

	
Moderator

	@All: With respect to Apple processing timeline comment, the following discussion took place between Moderator (Sorour) and Apple (Sigen):

· Sigen: For the idle period handling, since the processing timeline could be an issue regardless, we would like to add the following as a conclusion regardless of whether Alt 1 or Alt 2 is adopted:
· "If the time when the COT initiator is determined does not satisfy the processing timeline for PUSCH, UE behavior is undefined."
· Sorour: I do agree in general timeline should be respected. But your comment would be applicable only for DG-PUSCH, correct?  For CG-PUSCH, it is up to UE anyway.
· [Sigen] For CG, to a large extent it is up to UE whether to transmit a CG or not. But if a CG is transmitted, how it is transmitted is not up to UE. It is expected to follow the specs. When the timeline is not satisfied and the UE has already started the processing, the UE may not be able to follow the specs (e.g. either to segment or cancel). So the bullet should apply to both DG and CG. In terms of whether to keep it FFS, I just wonder what the other options are to handle such a case.
· Sorour: I do understand the points you are making. However, due to the late change, in order to ensure that at least we make a progress this meeting to choose one of the alternatives, and continue the discussion on timeline next meeting topic, would that be OK to have the FFS? Otherwise, I am afraid since many people have not had a chance to review new addition feel uncomfortable and nothing would be agreed at all. Considering , all the efforts, it would be good to agree on one Alt and discuss timeline next meeting.

@All: Moderator suggests to update Proposal 1-1 (Alt-1a and Alt-2) the following FFS:
Proposal 1-1 (updated 2):
In semi-static channel access mode, for PUSCH repetition Type B select one of the following:
1. Alt 1a: Segmentation is applied without considering idle period. If a nominal actual 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 actual repetition is dropped (i.e. no segmentation around the idle period).
13. FFS on impact of processing timeline for PUSCH on the UE behaviour
1. 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
14. Segmentation before and/or after the idle period is applied when applicable
14. FFS on impact of processing timeline for PUSCH on the UE behaviour






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
· 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), Sharp
· 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
	Comment

	Sony
	Since we do not have enhancement on Type B CG-PUSCH repetition, the repetitions can occur in semi-statically configured Transmission Occasions (cg-nrofSlots-r16 and cg-nrofPUSCH-InSlot-r16), which can be configured to avoid semi-static DL symbols and slot boundaries.  Hence, the likely case for segmentation is around Idle Period (if we decide to segment) and here, the UE would need to perform LBT if there is an actual repetition after that Idle Period.

	Intel
	We prefer Option 2 (no strong view on A/B or C), and the main motivation is due to gap that the orphan may create across consecutive PUSCH transmissions that in principle could be transmitted with no LBT. However, when the condition that lead to an orphan symbol occurs and this is not transmitted, a gap between PUSCH transmissions may be created and in this case a UE may be mandated to perform LBT, which with no doubt may be highly detrimental if the LBT may not succeed since this would have high impact in terms of latency no only to the PUSCH following the orphan symbol, but to all other PUSCHs that fall within that specific FFP.


	Futurewei
	We prefer Option 1, we do not see LBT failure as detrimental to justify sending a “busy” signal during the orphan symbols. Sending busy signals for coexistence is potential controversial in the unlicensed community (including previous strong opposition from the IEEE), and not encouraged by the regulators. We prefer  having the same approach as in Rel-16.

	DOCOMO
	We prefer Option 2 not to perform extra LBT, which has risk of LBT failure, but can live with Option 1 it this issue cannot be concluded easily. It may not be critical issue in controlled environment. No consensus for this issue means Option 1.

	Huawei, HiSilicon
	We support Option 1. 

Given that the operation is in unlicensed controlled environments, gaps due to orphan symbols between two actual repetitions do not pose a threat to lose the initiated COT. In our view, there is not enough motivation to change the Rel-16 behavior.

We do not prefer any of the alternatives of Option 2

	Apple
	We prefer Option 2 to avoid unnecessary LBT and possible loss of channel access. In terms of what is transmitted for the orphan symbol, we have slight preference not to over-complicate the situation. Treating it as a non-dropped repetition (either DMRS or DMRS+data in case of CP-OFDM) can be a simple solution. However, it should be noted that such a repetition should not be considered for UCI multiplexing.

	CATT
	We prefer Option 1 for simplicity.

	vivo
	We slightly prefer Option 2. The transmission in unlicensed band is different from that in licensed band. In unlicensed band, we tried very hard to improve the channel access probability and avoid non-necessary LBTs. Therefore, it will be better to tranmist the orphan symbol to avoid additional LBT. Even in controlled scenario, the LBT may still fail, transmission in orphan symbol will cause no harm but can avoid potential LBT failure. We are open for the signals transmitted in the orphan symbol, e.g., it can be alt. A/B/C as in the proposal, it can also be the original segmentation.

	Sharp
	We prefer Option 1 (have added our company name under Option 1)

	Panasonic
	We prefer Option 1 for less specification impact, but we are open to consider Option 2 if simple solution (such as A, B, or C) is agreeable.

	LG
	We prefer Option 2 (and prefer Alt A using CP and also OK with Alt B/C), and share the same view with Intel.
Even if Option 1 is applied, the orphan symbol, anyhow, cannot be utilized by the gNB for DL transmission in order to ensure LBT gap for the UE. Given that, the UE would need to perform LBT unnecessarily, and would have to drop later PUSCHs (after the orphan symbol) unnecessarily in case of LBT failure. 
This is quite different (performance loss) compared to Rel-16 licensed band case.


	Nokia, NSB
	We prefer (slightly) Option 2. For the options there, A and B are probably equivalent, since CP extionsion with a duration of one symbols results in repetition of the following symbol. 

	Lenovo, Motorola Mobility
	We prefer option 2 to transmit in orphan symbol(s) between the actual repetitions. Furthermore, we would prefer to transmit DMRS on the orphan symbol. This DMRS (orphan) symbol could be potentially used for joint channel estimation (as already agreed under coverage enhancements WI).

	ZTE
	We support Option 2 since any scheme that can keep the transmission continuity and avoid LBT failure in unlicensed spectrum should be supported and this is very important for NR-U and URLLC service.

	ETRI
	We prefer Option 1. We do not see a critical problem with the legacy operation for FBE.

	Samsung
	We support Option 1. 
First of all, orphan symbol is a corner case. For normal case, gNB can easily avoid to create orphan symbol, since all the segementation is based on semi-static configuration. This is also the main reason to decide to drop in Rel-16 Type B PUSCH transmission.
Secondly, we share similar view as other companies that we don’t think it will increase LBT failure rate in controlled environments.  

	Qualcomm
	We support option 2.

	
Moderator

	Upto v017 (Samsung)
Summary of views on Proposal 2-1:
· Option 1: 
· Supported by: HW/HiSi, Pana, ETRI, Sony, Ericsson, Samsung, FW, DCM (if DFT-s-OFDM), Sharp, CATT
· OK to compromise to Option 2: Pana, Ericsson
· Option 2: 
· Supported by: QC, LG, ZTE, Nokia/NSB, IDC, Spreadtrum, Apple, Intel, DCM (if OFDM), Len/MOT, vivo
· OK to compromise to Option 1: DCM

No LBT argument
@All: In addition to previous arguments, few points are raised that need your attention.
· FW raised a valid point that we should not specifiy solutions for sake of occupying channels. Totally agree. Moderator’s understanding is that is not intention/consequence of Option 2. The solutions are based on CP extension, or repletion (beside DMRS) that can be useful at NW for improving detection. And the better detection, the less need to occupy channel for retransmission and live it for others to use (Recalling discussions at ETSI BRAN in good old days 😊)
· DCM mentioned that no consencus means Option 1. That is no agreement to enhancements in Rel-17.
 
@ Moderator’s understanding of situation:
· (For Option 1)I think we should be consistent with our arguments across designing different features. If the design shouldn’t be based on mis-detection and hence ambiguity, that means channel is fairly reliable and design shouldn’t be based on compensating for LBT failure. Ambiguity is corner case for controlled environment (for Option 1).
· (For Option 2) It seems to me the argument for Option 2 is simplifying UE behavior (not need to do another LBT). Basically, UE knows the reptiton and can continue transmit, without adding pause to go to RF front-end, during LBT, and then comeback. Kind of unnessarily operation. 
· Also, it seems in lic, the design of orphan was base don generating a new PUSCH. But here, repetition based solution supported in unliced (CP extension), are not complicated as the design was in mind in Rel-16 for lic.
·  These make the cases and motivaitons different from licensed operation.

@Moderator’s recommnedation:
· Based on Moderator understanding of the arguments, it seems avoiding the need for additional LBT when possbile in a simple way, does benefit UE’s implementation and makes sense. 
· Could we consider Option 2 (with A)?


	Intel
	We are OK with the FL’s suggestion, and 2.A is fine for us

	Huawei, HiSilicon
	We share the same views as Samsung and we do not see the need for Option 2.
In fact, in Rel-16 NR-U, it was proposed that when multiple PUSCHs per slot are configured under rep type A, a longer PUSCH be allowed at the end of the slot to avoid the gap between the CG slots when the nominal PUSCH length results in such a case. However, it was strongly opposed with the argument that multiple active CGs can be used to avoid such gaps. In our view, similar approach should be taken consistently to avoid this issue by gNB configuration.

	Apple
	We are fine with Option 2 with A. As a compromise, this could be defined as a UE capability. 

	vivo
	We are fine with Option 2 with A. 
Question to Huawei, the same TB using PUSCH repetition Type B (which means CG Re-Tx timer is NOT configured) cannot cross multiple CG configuration to transmit, how multiple CG configs can be used to avoid the orphan symbol? 

	
Moderator

	 
The following was agreed during GTW on Wed. Oct 13:

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

The discussion in this section is concluded.





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.
· 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
	Comment

	Sony
	We support Alt-B.  
Alt 2b limits the possible DL scheduling for other UE.  The gNB sharing a COT from a 1st UE (that initiated the COT) can schedule a PDSCH to a 2nd UE where the PUCCH for the HARQ-ACK is scheduled to be transmitted after the end of the FFP of the 1st UE. In this case the gNB can still expect an UL from the 2nd UE but that UL transmission would not occur within the FFP of the 1st UE (that initiated the COT).

	Intel
	Between Alt. A and B, we prefer Alt.A. The main reason is that Alt.B:
· may impose several restrictions in terms of scheduling capability to the gNB, while Alt.B could be rarely used under those restrictions. 
· may lead to additional considerations when discussing the ED threshould, which may complicate even further the design.
As for other solutions, we would rather prefer at this stage not to make substantial changes to the framework that we have built so far and aim for simplicity.


	Futurewei
	We prefer Alt 2a or Alt B. Alt-A is a more restrictive option of Alt-2a, which we prefer. The same of Alt A vs Alt B, which is a reformulation of Alt-2a. Given that these alternatives in th essence have the same purpose (to make sure that do not mess up the UE COT ownership) , we could also compromise fo Alt A if the majority wants it.

	DOCOMO
	We originally support Alt-2a and also fine with Alt-B. As long as the reguration allows, no additional restriction is necessary.

	Huawei, HiSilicon
	Thanks for Moderator’s thorough analysis.

Our 1st preference is Alt A.

Based on our understanding, Alt-2b would be restrictive if not infeasible for configured UL. We also wonder how Alt B or Alt-2a would ensure that COT initiated by the UE is not shared by any other UE in the cell if a Rel-16 UE operates with semi-static channel access on the same channel and detects the DL burst within the gNB FFP. It seems that for Alt B/Alt-2a, gNB would in practice implement Alt-2b, or avoid configuring Rel-16 UEs to operate on a same channel/cell with Rel-17 UEs. If the latter understanding is correct, we are also open to Alt B.

Similarly, for alternative Alt-2c through Alt-2f, we wonder how introducing a new indication, rule or procedure in Rel-17 would prevent UE-to-UE COT sharing through gNB if a Rel-16 UE operates with semi-static channel access on the same channel and detects the DL burst within the gNB FFP.          

 

	Apple
	We are fine with either Alt A or B.
But for Alt B, we are not sure why “DL transmission” is included in the following:
“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.”

	CATT
	We are fine with both Alt A and Alt B.

	vivo
	Thanks moderator’s analysis for Alt-2c. About Alt-2c Option 1, the intention is the same as Alt-2d Option 1. UE can share gNB-initiated COT only when it receives the indication in the GC-DCI which indicates that gNB has initiated a COT. For all the other DL transmissions, they do not imply anything about the COT initiator, UE simply receives these transmissions. There is no restriction on the DL transmission.

For progress, we can accept Alt-B.  

	Sharp
	We are fine with Alt B.

	Panasonic
	Were are fine with both Alt.A and Alt.B.

	Spreadtrum
	We are fine with both Alt A and Alt B.

	LG
	Alt-B and Alt-2a seems too abstract or conceptual to be captured for gNB behavior in the spec as has been captured so far for unlicensed band case. 
Alt-2c/2d/2e/2f would require consensus and potentially have problem since legacy Rel-16 UE couldn’t understand the proposed signaling and rule.
Alt-A could be reliable but seems too restrictive, so for this reason, we prefer Alt-2b to relax the restriction by keeping the operation reliability.


	Nokia, NSB
	We agree that there should be a single alternative (Alt-B) to cover both Alt-2a and Alt-2b. Alt-2c and Alt-2d are also essentially the same. Alt-2e is very similar to Alt-2c/Alt-2d Option 1. 

Alt-B could be a feasible option.  

Alt-2c/Alt-2d Option 1 and Alt-2e cannot work for legacy/idle UEs.  

Alt-2c/Alt-2d Option 2 can work with legacy/idle UEs but would still require a clarification of the legacy (Rel-16) UE behavior.  

Alt-2f may be feasible but increases Rel-17 UE complexity due to the need to perform blind detection of multiple DMRS sequences. “ 

Finally, it needs to be clarified how Alt-A can avoid UE-to-UE COT sharing as TS 37.213 specifies that “a UE may transmit UL transmission burst(s) after detection of a DL transmission burst(s) within the channel occupancy time”, i.e. any existing signal can be used for detection of the gNB COT.

The most reliable option would be to have a Rel-16 CRs to change the assumption on the COT initiator as described in R1-2109138. However, we understand that this would be a rather late change.

	Lenovo, Motorola Mobility
	We are ok to focus on the FL’s recommendation. Wondering how Alt-B can be specified.

	ZTE
	Our preference is Alt 2d, among the 2 options, Option 1, i.e. explicit indication in DCI 2_0 would be better. 
We think Alt A is too restrictive. As for Alt B, although it seems simple, it’s not clear to us how could gNB 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.
We understand that gNB should also ensure that Rel-16 UEs can be prevented from receiving messages from gNB through a Rel-17 UE-initiated COT, this can be additional restriction to Alt 2d Option 1.

	ETRI
	From the regulation point of view Alt-A seems sufficient. However, in practice Alt-2 may help gNB to utilize the shared UE COT for DL transmissions. Thus, we slightly prefer Alt-2. For the sub-alternatives, we feel that it is difficult to prevent UE-to-UE COT sharing by purely relying on gNB implementation and some indication mechanism (either implicit or explicit) may be required. Thus, we prefer the approach in Alt-2c/2d/2e, and are also OK with Alt-B and Alt-A (as 2nd priority) if companies think it is feasible.

	Samsung
	For Q2, we think all alternatives have some level of restriction/limitations. However, especially for alt. 2d, we don’t think as much restriction as moderator analysis since there is no use case for gNB to indicate DCI format 2_0 when gNB uses COT that is initiated by a UE. 

For Q3, we would like to hear more views on what/how specification impact for Alt. B from proponents of Alt. B. Actually, coexistence issue raised by Huawei, we think that Alt-2d can applied to Rel-16 UE transparently since Rel-16 doesn’t support UE initiated COT. 

	Qualcomm
	We prefer Alt-2c.

	
Moderator

	
Summary of views on Proposa 3-1:
· Alt-A: 
· Supported by: Intel, HW/HiSi (1st), Ericsson, CATT, Apple, Len/MOT (1st prio), Pana, Spreadtrum, ETRI (2nd)

· Alt-B: 
· Supported by: Ericsson, Sony, FW, DCM, HW/HiSI (2nd), Apple, CATT, Sharp, vivo, Pana, Spreadtrum, Nokia/NSB, Len/Mot, ETRI

· Alt-2(a/b/c/d/e/f): 
· Alt-2a:.
· Supported by: Apple, Nokia/NSB, FW, WILUS, Sharp, DCM
· Alt-2b: 
· Supported by: LG
· Alt-2c: 
· Supported by: vivo, ETRI, QC
· Alt-2d: 
· Supported by: Samsung, ETRI
· Alt-2e: 
· Supported by: Len/MOT (2nd prio), ETRI
· Alt-2f: 
· Supported by: MTK


@Intel: Myself, originall thought about restrictions, but based on input, I myself realized (based on companies’ inputs on variants of Alt-2) there are many cases that DL for other UEs could be transmitted that doesn’t trigger any action at Ue with respect to channel access. Since it is allowed by regulation, it is restrictive if we don’t allow. For example, if there is no UL configured or scheduled to other UEs in that gNB FFP or UE’s FFP, why cant we send broadcast or CG-PDCCH? So, Alt-B let us do that. In that case, it is not restrictions as gNB, quite contrary. I hope this clarification addresses your concern.


@Íntel/HW/HiSi: On fair coexistence comment, I have been thinking a lot. The way I see the story is that this transmission is a piggyback without changing any channel access related principles. We had the same situation in LAA when I recall (adopted also for NR-U). We discussed also the case in ETSI BRAN and understood that is valid (hence covered by our specifications). When access the channel using an priority class (let’s say high priority) and get right for an MCOT, if your high priority data needs e.g. 1ms, one could also other types of traffic as long as doesn texceed from 1ms. I see kind of same analogy. For FBE, gNB get’s the right to use the channel. It cant fill it out with data only to Ue initiated. Can piggy-back other data and it is not going to give promotion to any other UEs to access the channel in one way or another. Based on the piggy-back data. So, it is legitimate. And in that regard, I started to think to special adjustment is also needed with respect to EDT (I will comment in next section). I hope you find the explanation reasonable.  

@Nokia/NSB: We should discuss the issues you raised in your contributon. I will capture that in next roud if it is OK.


@All: There has been comments by (FW, DCM; LG, Nokia/NSB, Len/Mot, ZTE, Samsung) on clarity of Alt-B from regulatory aspects and specification aspects. Below some clairfcations, and update from Mdoerator to address the concern.
· With respect to channel access, as you know we specify gNB behaviour due to regulation. Since LAA, there are cases that are covered in spec with statement such as “it is eNB (now gNB) responsibility to do bla bla.. Fro example in LBE, the choice of priority class for LBE is based on traffic (whehre t is best effort, etc). We have in RAN2 spec, how eNB is recommended to behave. That is as much 3gpp specifications can do. Then, there is aspect of testing, as well as regions that have explicit regulations. A manufacture either declare compliance or perform tesintg, etc. With that background, hopefully it is clear how much we need to clairfy in the proposal. Please note that the situation for UE behavour is different since 3gpp specs defines Ue behavior, so we have to be clear.
· I have updated Alt-B. I hope it is clearer. Let’s use an example: We specify the behavior for CG. Alt-B means that when Ue wants to determine COT-ownership for a CG (if gNb initiated the Cot or UE, etc as we agreed), the DL transmission is not going to be involved in that procedure. That is the guarantee.

Proposal 3-1 (updated):
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.

· 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 assumptions at UE for any UL transmission or DL transmission reception.
· That means that the reception of “the DL transmission or the broadcast transmission” does not affect any channel access related procedures (i.e. COT-ownership assumption, initiating a COT or sharing or using an initiated COT, sensing, skipping transmission/reception due to idle period of an initiated COT, etc.) for any UL transmission or a DL reception scheduled or configured to UE. 
 

@All: Based on the discussions and clarifcations above, is there any resistance to adopt Alt-B (specially companies who showed concern)?


	Intel
	@FL Thanks for the summary and for the thorough analysis. We understand that there are several cases where the gNB could transmit DL transmissions to other UEs without impacting the COT initiatiation assumptions of these UEs. However, the gNB may need to implement and consider all these cases separately. Is the intention of Alt-B to leave these rules up to gNB’s implementation, or is the intention of specifying something in the spec?



	Apple
	For Alt-B, still on the DL reception, our question is whether there is any issue if the UE wrongly takes it as part of gNB’s COT instead of another UE’s COT. At least we do not see any problem with it. We think the issue is really about UL transmission.

	Xiaomi
	We add our company name in the above proposals, and we support Alt-B andAlt2-a.

	vivo
	We support Alt-B and share the comment from Apple, the issue is about the UL Tx. So, we can delete the “DL reception” in the last bullet and second last bullet in the Alt-B. 

	


Moderator
	
@All: Based on comment in GTW, the proposal is updated as the following.

@All: (Intel/LG) With respect to Intel question, and LG comment on GTW, for Alt-B what I tried to explain (that perhaps was not clear) as the following:
· The specifciaiton would be clear that under what conditions, a UE makes some channel access related assumptions for a UL transmission. For example, rules/conditions for scheduled and configured transmission.
· The gNB by knowing these rules/conditions, knows that how the UE reacts if gNB sends a DL signal X. Please note that when specification specifies UE behaviour, it also provides guidelines for gNB how to behave, by knowing consequneces. 
· Then gNB is responsible if it sends something in DL, the DL transmission be something that doesn’t make Ue to assume those rules/conditions are satified to act upon a UL transmission.
· I hope this clarifies.   


Proposal 3-1 (updated):
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.

· 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 assumptions at UE for any UL transmission or DL transmission reception.
· That means that the reception of “the DL transmission or the broadcast transmission” does not affect any channel access related procedures (i.e. COT-ownership assumption, initiating a COT or sharing or using an initiated COT, sensing, skipping transmission/reception due to idle period of an initiated COT, etc.) for any UL transmission or a DL reception scheduled or configured to UE. 

@All: Please indicate which alternative is your preference, or if you have objection towards any alternative.


	Xiaomi
	After the online discussion, we now think Alt B may cause some problem for UE’s assumption for COT initator. here is an example,
If a gNB shares COT from UE1, and gNB’s FFP has overlapping with the sharing COT for UE1 , and transmit DL information to UE 2, and UE 2 has a CG-PUSCH that is after its own FFP boundary, and does not initiate its own COT containing the CG-PUSCH, according to the agreement #102 meeting
· 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.
Then UE 2 would misunderstand that “gNB has initiated that gNB FFP”, so UE 2 will transmit CG-PUSCH corresponds to gNB-initiated COT. This case can not be controlled by the gNB.

So consider the above examples, we think Alt A should be adopted.  

	LG
	@FL: thank you for the explanation.

Although I understood the FL’s intention and consideration, it is still questionable from our side what would be the specification text corresponding to Alt-B. Would it be with general wording such as DL and UL? Or, would it be with specific wording on top of DL/UL such as unicast/non-unicast/configured/scheduled transmission?


	Moderator
	
@LG: Since description of Alt-B doesn’t include any specific singal, it won’t be mentioned. But if that is concern, please add the list of signals. It is fine with me. I added group-common. Please add other signals if you have in mind.
@Xiaomi: Please read the previous comment after GTW. As I explained, since these rules for CG-PUSCH are specified, the proposal mean that gNB does not transit a DL in this transmission burts that it would result in such action at UE. So, the case you described “If a gNB shares COT from UE1, and gNB’s FFP has overlapping with the sharing COT for UE1 , and transmit DL information to UE 2, and UE 2 has a CG-PUSCH that is after its own FFP boundary, and does not initiate its own COT containing the CG-PUSCH” is forbidden by the proposal.

Proposal 3-1 (updated):
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.

· 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 assumptions at UE for any UL transmission or DL transmission reception.
· That means that the reception of “the DL transmission or the broadcast transmission” does not affect any channel access related procedures (i.e. COT-ownership assumption, initiating a COT or sharing or using an initiated COT, sensing, skipping transmission/reception due to idle period of an initiated COT, etc.) for any UL transmission or a DL reception scheduled or configured to UE. 
· The DL transmission to any other UE in the cell than the COT initiating UE can be a group-common control signal.
· [FFS other signals.]



@All: 
· Could you please add any other signal that you think would fit in FFS? 
· Please indicate which alternative is your preference, or if you have objection towards any alternative.



	Sony
	The gNB can transmit a DL Grant or even an UL Grant to the other UE and indicates in the DCI the COT initiator.  The UL transmission can be scheduled to transmit after the FFP of the UE initiating the COT ends.

Actually do we really need to list all possible signals that the gNB can transmit to the other UE?

	Moderator

	@Sony/All: What you have described is exactly how I understand the intention of original Alt-B. That’s why I tried to explain that there is no need for listing the signals. It depends whether the DL, could cause any channel access related procedures at UE.
I totally agree with you and IMHO, the update in Alt-B are not needed, and just add unnecessarily additional restriction. However, as the Moderator, I did that to accommodate the concern. 
@All: It would be good to receive more feedback if the group think the update in proposal B is needed (in [.] now in section 1.1).



	Apple
	We tend to agree that there may not be the need to capture all the possible signals that can be transmitted by the gNB, because there are quite some different cases.
If we also want to capture group-common signal in the agreement, we can replace "broadcast transmission" with "broadcast/group-common transmission".

	Intel
	Many thanks for the clarification. While we tend to agree with Alt. B, and in the technical merits to enable DL transmission to UEs other than that initiating the FFP that is shared, we are still unclean of the spec impact that company would be expecting. We see unnecessary to list all the cases and signals for which the gNB should be allowed to perform DL transmission, especially since this would require much further discussions and may be a very long exercise, which at this point of the WI will remove precious time from other topics and discussions. 

	ZTE
	We can accept Alt.B. We also share the view that we don’t need to list all possible signals, i.e. the updates in bracket can be removed.

	Huawei, HiSilicon
	Altough our 1st preference is Alt A, we can accept Alt B but we do not prefer to list all applicable DL signals/channel.

	LG
	We also think it is not necessary to list all possible TX types as companies commented. Rather, our earlier comment was about how to capture gNB behavior by Alt-B in the spec since it seems a bit abstract/conceptual compared to Alt-A which has clear gNB behavior. But, if companies are OK with such way, we are also OK.

Another comment on Alt-B is that, would it be correct that the DL TX should not affect channel access related assumptions even for the UE that has initiated COT? With initial thought, the UE that has initiated COT may have to consider the DL TX when it would perform additional UL TX right after the DL TX…


	Samsung
	As commented by other companies, we don’t think that it is necessary to capture list of related signals. 
Regarding specification impact, we think that there is no need to capture in the specification since UE would always follows gNB configuration/scheduling. In this sense, updated proposal seems as conclusion. But, we are open to have further discussion on whether there is specification impact or not.

	Moderator
	@LG: It seems we agree with the intent. Also, my view is as Samsung, but I suggest when draft spec is avaiable, to review if the intent is not cpatured properly.
On your second question, yes. This DL TX will not come into play to affect any channel access related assumption that is needed for a UL transmisison. If there is a case that gNb knows if transmits this DL TX, the UE may assume gNB COT is initiated and then transmits CG in UL, it is gNB responsibility not to transmit this DL Tx. Please note that the proposal provides a possiblity to transmit some DL when does not affect any channel access related.  
I hope with these clarifications you are fine with the proposal.

@All: Based on comments, it seems the following is agreeable:
Proposal 3-1 (updated):
· 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 assumptions at UE for any UL transmission or DL transmission reception.
· That means that the reception of “the DL transmission or the broadcast transmission” does not affect any channel access related procedures (i.e. COT-ownership assumption, initiating a COT or sharing or using an initiated COT, sensing, skipping transmission/reception due to idle period of an initiated COT, etc.) for any UL transmission or a DL reception scheduled or configured to UE. 


	Nokia, NSB
	While we are ok with Alt B in principle, we feel it is still overly complicated. It the intent is not to put much or anything in the spcs, would it just suffice to say e.g.:
· 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 
· it is gNB responsibility to ensure that other UEs do not assume gNB shared COT based on detection of any transmission in the DL transmission burst”

	Moderator
	The following was agreed via email Approval on Thurs. Oct 14:

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


The discussion in this section is concluded.

Due to lack of sufficient time to review the latest changes of the proposal, Proposal 3-1 is reponed by discussion.
The following is the latest version for email approval.
Proposal 3-1:
· 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. 
· 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‘s responsibility to ensure that other UEs do not assume gNB-initiated COT based transmission for a UL transmission based on the detection of any transmission in the DL transmission burst.

@All: Section 1.2 is updated accordingly.


	Moderator
	The following was agreed via email Approval on Friday Oct 15:

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


The discussion in this section is concluded.





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
· 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

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

	Sony
	We support Alt-1 of Proposal 4-1.


	Intel
	We prefer Alt.1, and as explained in the past we consider this as a very important issue. Alt-1 would offer a relaxation of a constrain that was imposed in Rel.16 only as a compromised solution with the Wi-Fi’s vendors to enable the UL-to-DL COT sharing procedure, which otherwise would not have been agreed. We would like to highlight to ZTE that with this constrain the UE is limited to perform a CCA with a much lower noise threshould when acquiring a FFP or attempting to transmit within a g-FFP, while in reality this contrain is not even mandated by the ETSI BRAN. 

As for proposal 4-2, we do not support it, since we do not understand the technical motivation behind it. 


	Futurewei
	We prefer Alt 1, of the Proposal 4-1; we think we should follow the regulator constraints EN 301 893
We do not see the reasons for supporting Proposal 4-2.

	DOCOMO
	We support Alt-1 for Proposal 4-1.
We don’t see the necessity to support Proposal 4-2

	Huawei, HiSilicon
	Moderator’s understanding of our position is correct. Our support of Alt-1 of Proposal 4-1 is conditioned upon supporting Alt-A in the previous section. Otherwise, there would be a concern that the gNB would often rely on sharing a UE-initiated CO (due to higher EDT) especially without LBT, to transmit user plane data to other UEs.
In fact, resolving the EDT adjustment issue is another motivation for Alt-A in the previous section.


	Apple
	We support Alt-1 of P4-1, subject to the following clarification.
In R16, the EDT determination based on gNB’s transmit power only applies when absenceOfAnyOtherTechnology-r16 is not configured and ul-toDL-COT-SharingED-Threshold-r16 is configured. In all other cases, the UE calculates EDT based on its own transmit power.
Does P4-1 mean that the UE calculates EDT based on its own transmit power in all cases? If so, can we formulate the proposal in this way? It is a bit unclear what “adjustment” refers to in Alt-1/Alt-2.
Alt-2 is not very clear to us what “EDT adjustment is not considered” means. How does the UE calculates EDT with Alt-2?

We do not see the need for P4-2.

	CATT
	We support Alt-1 for Proposal 4-1.
We do not see the need to support Proposal 4-2

	vivo
	We support Alt.1 of Proposal 4-1;
Proposal 4-2 is not necessary for controlled environment. 

	Sharp
	Proposal 4-1: We prefer Alt 1.
Proposal 4-2: The nessisity is not clear.

	Spreadtrum
	We support Alt.1 of Proposal 4-1.

	LG
	Before discussing and choosing the alternatives, we have a question for clarification on Proposal 4-1.
Are Alt-1 and Alt-2 proposing different things? (or) Are those proposing the same?


	Nokia, NSB
	In proposal 4-1, it is not clear what Alt-2 means, and what is the difference between Alt-1 and Alt-2. Nokia is ok to support Alt-1, although the use of semi-static channel access mode does not guarantee absence of other systems operating on the same unlicensed channel. Semi-static channel access mode is optimized for scenarios with no inter-system interference, but co-existence with other systems still needs to be guaranteed. 
We are not supportive of Proposal 4-2.

	Lenovo, Motorola Mobility
	Ok with Alt-1 in a controlled environment. We are also fine to have EDT adjusted only if the RRC parameter absenceOfAnyOtherTechnology is not configured. 

	ZTE
	We support Alt 2 of the Proposal 4-1. 

But before we try make a decision, we think it’s better to first align our understanding of current spec. In TS 37.213, section 4.3, it describes the intended environments of FBE mode, i.e. for environments where the absence of other technologies is guaranteed.

Then in section 4.1.5 and 4.3.2, the ED threshold calculation has 2 branches and it will go into the first branch when the absence of any other technology can be guaranteed, which in our understanding is the same environment as described for FBE mode in section 4.3. In this branch, the ED threshold calculation is not related to either UE’s or gNB’s transmit power, it only depends on the regulation requirements and channel bandwidth, that’s why we think there is no need to consider EDT adjustment for FBE.

It would be much appreciated if other companies could indicate which part we have misunderstanding, thanks.

4.3	Channel access procedures for semi-static channel occupancy
Channel assess procedures based on semi-static channel occupancy as described in this Clause, are intended for environments where the absence of other technologies is guaranteed e.g., by level of regulations, private premises policies, etc. 

4.1.5	Energy detection threshold adaptation procedures
An eNB/gNB accessing a channel on which transmission(s) are performed, shall set the energy detection threshold () to be less than or equal to the maximum energy detection threshold .
 is determined as follows:
-	If the absence of any other technology sharing the channel can be guaranteed on a long-term basis (e.g. by level of regulation) then:
-	
-	 is maximum energy detection threshold defined by regulatory requirements in dBm when such requirements are defined, otherwise ;
-	otherwise,
-	
	where:
-	=5dB for transmissions including discovery burst(s) as described in clause 4.1.2, and  otherwise;
-	;
-	 is the set maximum eNB/gNB output power in dBm for the channel;
-	eNB/gNB uses the set maximum transmission power over a single channel irrespective of whether single channel or multi-channel transmission is employed
-	;
-	 is the single channel bandwidth in MHz.
4.2.3.1	Default maximum energy detection threshold computation procedure
If the higher layer parameter absenceOfAnyOtherTechnology-r14 or absenceOfAnyOtherTechnology-r16 is provided
-	 where 
-	 is Maximum energy detection threshold defined by regulatory requirements in dBm when such requirements are defined, otherwise 
otherwise
-	
where
-	;
-	;
-	 is the set to the value of PCMAX_H,c as defined in [3];
-	;
-	 is the single channel bandwidth in MHz.


	ETRI
	We support Alt-1 for Proposal 4-1.

	Samsung
	We are fine with Alt-1 for P4-1. For the question by Apple, our understanding is that the proposal is applied when 1) absenceOfAnyOtherTechnology-r16 is configured and 2) ul-toDL-COT-SharingED-Threshold-r16 is configured. However, we are open to have further discussion on possible specification impact. 

	Qualcomm
	We prefer Alt-1 for Proposal 4-1.


	NEC
	We support Proposal 4-2. 
UE power saving is an important aspect in 5G applications. Furthermore, the issue cannot be solved by increasing the power of high priority transmission alone, since it would have been blocked by low priority UL configured grant transmissions. 

Proposal 4-2 is also needed for controlled environment. For example, in a factory with automation, the communication with goods delivery vehicle may be of high priority while the packaging arms on goods conveyor may be transmitting via low priority configured grant.  


	
Moderator

	Summary of views on Proposal 4-1:
· Alt-1: 
· Supported by: Intel, DCM, Ericsson, Sony, FW, Apple, CATT, vivo, Sharp,Nokia/NSB, Len/Mot, ETRI, Samsung
· Note: HW/HiSi concern
· Alt-2: 
· Supported by: ZTE

Summary of view on Proposal 4-2:
· For semi-static channel access mode, EDT calculation based on transmission priority is supported by configuration. 
· Supported by: NEC
· Not support: Intel, FW, DCM, Apple, CATT, vivo, Sharp, Nokia/NSB



@NEC:  Based on inputs, Moderator’s recommendation is that not to consider Proposal 4-2 for the rest of discussion. However, considering your comment, the question is whether to ensure URLLC application, is there a need to configure different threshold for low priority and high priority?


@HW/HiSi: Considering the discussion/comments in previous section, and considering that in Typical FBE scenarios, coexistence is not an issue, do you think it is really needed to still carry the constraint for FBE, similarly to LBE? I understand your concern, but I am wondering if it is a critical issue that should really be reflected in design. 

@ZTE: Your understanding is correct in identifying the tracks if   absenceOfAnyOtherTechnology is configured. However, mandating only this mode of behaviour, as it appears to be simplied, put 3GPP technologies at disadvatange as Intel explained since there are forced unnessarily to operate as a threahold, without being able to be adjust it. Also, for FBE, although the recommended deployment scenario is for controlled enviroements, but as Nokia commented in previous section, it is good to not restrict the design. In other words, there is no need to get rid of the flexibility that is already supported and can be useful 😊 Also, considering the comments, I hope it is OK with you if we consider Alt-1 for the rest of discussions.


@All: There has been questions what is meant by adjustment of EDT. Moderator’s understanding is that the raised by companies issue is due to the behaviour that is defined in Rel-16. Please check the following in 37.213 and 38.331. In short, as Samsung explained , for a set of conditions (configurations), when gNB shares UE COT (please note that in Rel-16 this behaviour is only defined for LBE) the gNB has to consider its own power than UE power to determine a threshold, to configure the UE with. The proposal, if I understood correctly, relaxes this situation for FBE in Rel-17 when gNB shares UE COT.
I copy below the relevant text in the spec that you can trace the behaviour.  Please see updated proposal to reflect the concern.

	4.2.3	Energy detection threshold adaptation procedure
....
If the higher layer parameter absenceOfAnyOtherTechnology-r16 is not configured to a UE, and the higher layer parameter ul-toDL-COT-SharingED-Threshold-r16 is configured to the UE, the gNB should use the gNB's transmit power in determining the resulting energy detection threshold ul-toDL-COT-SharingED-Threshold-r16. 
….




@All: Some thoughts and reflections. Please share your view:
Based on your comments, I am wondering maybe the right question to ask is the following:
· COT sharing in FBE is different from LBE.
· For FBE, we don’t have the constraint on duration (except by FFP), SCS, possibly content of transmission (pending discussion on section 2.3) as in LBE. Also, the main point of Alt-1 is that the EDT can also be relaxed. 
· So maybe we need to ask the question that do we need ul-toDL-COT-SharingED-Threshold, or maxEnergyDetectionThreshold is enough?
· Please note that configuration of ul-toDL-COT-SharingED-Threshold instead of maxEnergyDetectionThreshold is when COT sharing is applicable in LBE, and some constraint are considered due to coexistence with WiFi. 
· In the update of spec for Rel-17, I plan to have separate section for FBE, also for COT sharing. 
· In other words, we have a lot of baggage from LBE that they don’t make sense for FBE. Isnt better to simplify the operation nd configuration?
· The same case when CG-UCI indicates to gNB how long gNB can share the COT, etc (X, D, O). Those parameters are not applicable to FBE. Let’s discuss that in section 2.5.


@Moderator’s recommendation:
· Could we not consider Proposal 4-2? 
· Please reflect and share your view on “Some thoughts and reflections” above.
· Can we focus on Focus the discussion on Alt-1a in updated Proposal 4-1 and skip Alt-1 and Alt-2?
· If yes, can you please share your view if Alt-1a is accurate enough to address the intention?

Proposal 4-1 (updated):
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.
· Alt- 1a: In semi-static channel access mode, the configuration of energy detection threshold to perform sensing at UE is based on maxEnergyDetectionThreshold. 
· That means that in semi-static channel access mode, configuration of ul-toDL-COT-SharingED-Threshold is not applicable.
· Alt-2: For semi-static channel access mode, EDT adjustment is not considered.




	Intel
	From our perspective Alt-1 and Alt 1a serve the same purpose, and they realize the same goal through different ways. We are OK to agree on proposal 4-1, and for now just down-select Alt-2. Among Alt-1 and Alt-1a, we would be OK with either one of them.

	Huawei, HiSilicon
	Thanks for Moderator’s summary and explanation.
We are OK to compromise in principle to Alt-1a. We would like to clarify that “the configuration of energy detection threshold“ corresponds only to the cases in which gNB configures the value of the EDT to the UE and does not correspond to gNB configuring an offset for the determination of the EDT value by the UE as highlighted below 
 is determined as follows:
-	If the UE is configured with higher layer parameter maxEnergyDetectionThreshold-r14 or maxEnergyDetectionThreshold-r16, 
-	 is set equal to the value signalled by the higher layer parameter;
-	otherwise
-	the UE shall determine  according to the procedure described in clause 4.2.3.1;
-	if the UE is configured with higher layer parameter energyDetectionThresholdOffset-r14 or energyDetectionThresholdOffset-r16
-	 is set by adjusting  according to the offset value signalled by the higher layer parameter;
-	otherwise
-	the UE shall set .
 

	Apple
	We are also fine with Alt-1a.

	Xiaomi
	Thanks for moderator’s detailed explaination, we are OK with Alt 1-a.

	vivo
	We are fine with updated Proposal 4-1 and fine with either Alt-1 or Alt-1a.

	
Moderator

	
@HW/HiSi: Yes, your understanding is correct.

@All: Companies expressed both Atl-1 and Alt-1a are OK. Moderator proposes to consider Alt-1a because there were comments on what adjustment means and Alt-1a is an effort to be accurate. 

Proposal 4-1 (updated):
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.
· Alt- 1a: In semi-static channel access mode, the configuration of energy detection threshold to perform sensing at UE is based on maxEnergyDetectionThreshold. 
· That means that in semi-static channel access mode, configuration of ul-toDL-COT-SharingED-Threshold is not applicable.
· Alt-2: For semi-static channel access mode, EDT adjustment is not considered.

@All:  Is there any objection to support Alt-1a?

	LG
	Thank you FL for the update.
One question for clarification on Alt-1a is that, is it implying to also include the case where EDT is based on UE maximum power (as in Rel-16) if maxEnergyDetectionThreshold is not configured?
If it is correct understanding, we are supportive to Alt-1a.


	Moderator
	@LG: The genral goal is UE Tx power when there is need to use power for EDT. Therefore, there is no need to change the case when EDT is based on UE maximum transmit poer. The only case that it would be based on gNB transmit power happens in case of COT sharing and therefore, the proposal below, tries to fix that one such that, for all cases, when transit power is used for EDT, only UE Tx power is used.
Based on above explanation, and general intention, if you think it is still ambigious , can you please suggest update? Thanks.

@All:  Is there any objection to support updated Alt-1a?


	[bookmark: _Hlk85121524]ZTE
	We are fine with Alt-1a.
@Moderator: We are definitely OK to not restrict FBE mode only under condition that other technologies are absent if this is the majority’s view. My confusion is, from reading the language of the spec copied below in section 4.3, it gives me the impression that absenceOfAnyOtherTechnology should be always configured for FBE mode. If it’s not true, do we need to modify the text below?
4.3	Channel access procedures for semi-static channel occupancy
Channel assess procedures based on semi-static channel occupancy as described in this Clause, are intended for environments where the absence of other technologies is guaranteed e.g., by level of regulations, private premises policies, etc. 


	LG
	Thank you FL for the explanation.
Then, can I understand that the last sub-bullet I newly added below, would be the consequence of the Alt-1a?

· Alt- 1a: In semi-static channel access mode, the configuration of energy detection threshold to perform sensing at UE is based on maxEnergyDetectionThreshold. 
· That means that in semi-static channel access mode, configuration of ul-toDL-COT-SharingED-Threshold is not applicable.
· As the consequence, energy detection threshold to perform sensing at UE is based on maxEnergyDetectionThreshold if maxEnergyDetectionThreshold is configured. Otherwise (i.e., if maxEnergyDetectionThreshold is configured), energy detection threshold to perform sensing at UE is based on the UE maxmum transmit power.


	Moderator
	@ZTE: The highlighted text does not imply that the parameter absenceOfAnyOtherTechnology shall be configured since it states intended. I hope that clairfies the situation and with respect to EDT, in semi-static, to consider both cases where this parameter is configured or not.

@All. It seems Alt-1a can be adopted with addiiton of Note from LG..
Proposal 4-1 (updated):
· In semi-static channel access mode, the configuration of energy detection threshold to perform sensing at UE is based on maxEnergyDetectionThreshold. 
· That means that in semi-static channel access mode, configuration of ul-toDL-COT-SharingED-Threshold is not applicable.
· As the consequence, energy detection threshold to perform sensing at UE is based on maxEnergyDetectionThreshold if maxEnergyDetectionThreshold is configured. Otherwise (i.e., if maxEnergyDetectionThreshold is not configured), energy detection threshold to perform sensing at UE is based on the UE maxmum transmit power.



	
Moderator
	The following was agreed via email Approval on Thurs. Oct 14:

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


The discussion in this section is concluded.


	NEC
	UE initiated COT is introduced to improve the support of URLLC UL configured grant transmission. High priority UL transmission via configured grant may be blocked by low priority UL transmissions persistantly if the same energy detection threshold is configured in FBE. gNB is not aware that the UE has a high priority service to transmit since URLLC service is not transmitted because the energy detection threshold is exceeded in this busy environment. To overcome this, a higher energy detection threshold level may be configured for the URLLC service, and UE with URLLC data may be allowed to transmit immediately, even if the channel is considered occupied otherwise. gNB can then detect this UL transmission. This would be helpful in reducing the access delay for URLLC service.
Apart from UE power saving, or regulatory power limit, a UE may support both high priority URLLC service and low priority service at the same time, also UE with higher priority service may not always have a higher maximum transmission power configured, since a UE with low priority service may require higher maximum transmit power due to its location etc.
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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 of the supportive companies. Please share your view for the proposals in each category A, B, C, D, E.

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.
Independently on whether cg-RetransmissionTimer is enabled or disabled, multi-TB transmission should be supported to fully utilize the MCOT available.
· 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

	Sony
	We support Proposal 5A-1.

	Intel 
	For Proposal 5A-1, this seems reasonable to us.

For Proposal 5A-2, as proponent of this proposal, we believe that as discussed during prior meeting, it would be highly beneficial to enable unlicensed features using the compact DCIs. In particular, we believe that it could be beneficial to carry the DFI information (in a configurable manner, such that this field is not always carried) within the compact DCI 0_2 so that to use this neawly defined DCI which has been introduced to meet URLLC reliability requirements to carry HARQ information related to CG-UEs.

For Proposal 5A-3, as proponent of this proposal, we believe that this has not been well captured by the FL, and we have replaced the FL’s proposal with our original text. Our view is that we should enable multi-TB transmission even when the cg-retransmassionTimer is disabled. The main reason is that through this enhancement, which was been supported in all unlicensed designs so far, a UE is allowed to fully utilize a FFP by perfoming longer consecutive transmission bursts, which would greatly minimize the LBT overhead. 

As for proposal 5A-4, we would like to highlight that the cancellation indication procedure introduced in Rel.16 has been designed having in mind the resources allocation type 1 (contiguous PRB allocation), and if the gNB may configure useInterlacePUCCH-PUSCH, for which an interlaced-based resource allocarion may be used, the cancellation of an transmission occurring over an interlace may have the following drawbacks:
· a gNB may need to provide multiple cancellation indications indicating each a group of contiguous PRBs (which in some cases may require a number of bits larger than what DCI 2_4 can support) leading to an excessive overhead; 
· a gNB could potentially use a single cancellation indication by referring to the entire system BW over which the interlace spans. However, this would lead to cancelling all frequency domain resources in between, which means all other interlaces which may belong to other UEs, where those are performing specific transmissions. As understandable, this would lead to a very inefficient spectrum utilization. 
 In order to mitigate the issues mentioned above, if the interlace-based resource allocation is used, a cancellation indication carried in DCI format 2_4 could be applied to an entire interlace, if at least one PRB of that interlace belongs to the indicated timeFrequencyRegion for that cancelation indication, without the need to indicate individually all the PRBs that belong to an interlace. We believe that this is quite a strainghtforward way to generalize the cancellation indication introduced in Rel.16 to the case interlace-based resource allocation is used with very little specification impact.


	Futurewei
	Suppport the Proposal 5A-1

	DOCOMO
	We support proposal 5A-1

	Huawei, HiSilicon
	We support Proposal 5A-1

Proposal 5A-2, we have a concern that including the DFI flag for CG operation in unlicensed would result in a reserved bit in the compact DCI 0_2 scrambled with the other RNTIs, i.e., similar to the following spec for DCI 0_1 
“For a DCI format 0_1 with CRC scrambled by C-RNTI/SP-CSI-RNTI/MCS-C-RNTI and for operation in a cell with shared spectrum channel access, the bit is reserved.” 

For Proposal 5A-3, we think that the benefit of transmitting multiple TBs in a period can be offset by configuring multiple CGs.


	Apple
	We support P5A-1.
We do not see the need/motivation for P5A-2, which seems unrelated to any of the enhancements we have discussed so far.
For Intel’s P5A-3, our understanding of the previous agreement (though not formulated this way) is that if cg-RetransmissionTimer is not configured, we fall back to CG operations on licensed spectrum without any further enhancements. Even though we previously support multi-TB enhancements, we prefer not to reopen the discussion.
For P5A-4, we had a previous proposal to enhance the UL CI to be based on interlace instead of PRB. If we want to enhance the UL CI operation, we prefer to go with a more complete solution, which is not complicated either.

	CATT
	We support Proposal 5A-1.

	vivo
	We support Proposal 5A-1;
We support Proposal 5A-2;
For Proposal 5A-3, we do not support this proposal since it was already agreed that no enhancement for PUSCH repetition Type B; Multi-TB transmission is supported when cg-RetransmissionTimer is enabled so that the CG-UCI carrying the NDI, HPN can inform gNB about the TBs. Without CG-UCI, i.e., cg-RetransmissionTimer is not configured, gNB has no idea about how many different TBs are transmitted by UE.

For Proposal 5A-4, it seems not necessary. From our understanding, for UL CI, current spec defines that even if only part(s) resource of the UL transmission belongs to the indicated timeFrequencyRegion cancelation, the whole PUSCH transmission is dropped. The consequence is the same as what Proposal 5A-4 wants to achieve. 

	Panasonic
	We suoport Proposal 5A-1.

	Spreadtrum
	We support Proposal 5A-1;
We are open to disucss Proposal 5A-2. One question is whether there could be some cases that size of DCI 0_2 cannot be enough for DFI? 
We do not support Proposal 5A-3. It has concluded that when cg-RetransmissionTimer is enabled, URLLC type CG-PUSCH is used. So only one TB for a CG configuration in a period.
We are open to disucss Proposal 5A-4, maybe UL CI enhancement for interlaced structure can be agreed first.

	LG
	Regarding Proposal 5A-4, we think it needs more considerations including other approach, for example, use of PRB interlace-level bitmap rather than legacy RB-level bitmap, in order to well fit with UL resource allocation.


	Nokia, NSB
	Proposal 5A-1: Support.
Proposal 5A-2: Support.
Proposal 5A-3: Do not support. We prefer to avoid unnecessary mixing of unlicensed and licensed features.
Proposal 5A-4: Do not support. We see this as an unnecessary optimization, and the existing functionality seems good enough. 

	Lenovo, Motorola Mobility
	5A-2: ok
5A-4: agree, wondering if any specification change needed?

	ZTE
	For proposal 5A-1, we think it is reasonable since the URLLC feature including the configuration of HARQ process ID offset 2 is applied when the CGretransmissiontimer-r16 is not configured.
For proposal 5A-2 and 5A-4, we don’t think they are in the scope of this WID.
For proposal 5A-3, to follow the previous agreement, multi-TB transmission can be supported only when the cg-RetransmissionTimer is enabled.


	Qualcomm
	Support proposal 5A-1.  

	
Moderator

	Summary of views:
Proposal 5A-1:
· Supported by: HW/HiSi, Sony, Intel, FW, DCM, Apple, CATT, vivo, Pana, Spreadtrum, Nokia/NSB, ZTE, QC

Proposal 5A-2:
· Supported by: Intel, vivo, Nokia/NSB, Len/MOT
· No need: HW/HiSi, Apple, ZTE
· FFS: Spreadtrum

Proposal 5A-3:
· Supported by: Intel
· No need: HW/HiSi, Apple, vivo, Spreadtrum, ZTE

Proposal 5A-4:
· Supported by: Intel
· No need: Apple (or more complete solution), vivo, ZTE
· FFS: Spreadtrum, LG?

@Intel: Thanks for correction 😊
@All: Moderator makes the following observation based on the inputs.
· On PA-1: It seems Proposal 5A-1 is supported by all. 
· On P5A-2, the views are split for this proposal. Moderator’s understanding is that to extend the field for DFI in DCI 0_1 to DCI 0_2. Is that correct understanding? 
· On PA-3: Lacks support. 
· On PA-4: Lacks support with two companies showed interest. However it seems it is not needed as vivo explained.

=========================================
@Moderator recommendation:
· Support Proposal 5A-1. Suggest to Chair for approval in GTW/Email.
· Continue disucsison on P5A-2.
· Drop 5A-3 & P5A-4.
· Needless to say, propoenets are free to continue discussion to promote the proposal. However, Moderator rather not to drive the discussion as these proposals seem to be preferred by majority to be down-priorotized.
· If proponets are interested to continue discussion, please let the moderator know to arrange a place holder in the summary document.



Proposal 5A-1:
Support configuration of harq-ProcID-Offset2 for operation in unlicensed spectrum when the cg-RetransmissionTimer-r16 is not configured.

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

@All: Please indicate if you support P5A-1 and P5A-2 or not. No comment means support.


	Intel
	Many thanks for company’s feedback. Here a few additional comments/replies to proposal 5A-2.

For proposal 5A-2:
@ Huawei: in our understanding, differently than DCI 0_1, for DCI 0_2 the presence of DFI flag would not be needed since the presence of the DFI field could be configurable so in this case there would not be any need to reserve any bits, and waste an additional bit.
@Apple: The fact that this proposal brings up a new issue should be ininfluent, and we believe new issues are broght up in every meetings. As for the need of this proposal if DFI information is not supported within the compact DCI 0_2, this information would be only possible to be carrier through DCI 0_1, which is definitely not desirable from a reliability perspective, which is the main KPI for URLLC use case. This is not different than the support of the channe access information in the compact DCIs, since DFI information is equally critical when the cg-retransmissionTimer is enabled.


	Moderator
	@All: It seems P5A-1 can be adopted. We can continue to discuss P5A-2 under second round.

	
Moderator
	The following was agreed via email Approval on Thurs. Oct 14:

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

The discussion with respect to Proposal 5A-2 and Proposal 5A-5 from Section 2.8 is continued in 2nd round.
It is up to proponents to drive the discussion for consensus on the remaining proposals




2.5A.2	Discussion – 2nd round
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, vivo, Nokia/NSB, Len/MOT
· No need: HW/HiSi, Apple, ZTE
· FFS: Spreadtrum

With respect to concerns raised, proponent (Intel) has provided the following explanations:
· @ Huawei: in our understanding, differently than DCI 0_1, for DCI 0_2 the presence of DFI flag would not be needed since the presence of the DFI field could be configurable so in this case there would not be any need to reserve any bits, and waste an additional bit.
· @Apple: The fact that this proposal brings up a new issue should be ininfluent, and we believe new issues are broght up in every meetings. As for the need of this proposal if DFI information is not supported within the compact DCI 0_2, this information would be only possible to be carrier through DCI 0_1, which is definitely not desirable from a reliability perspective, which is the main KPI for URLLC use case. This is not different than the support of the channe access information in the compact DCIs, since DFI information is equally critical when the cg-retransmissionTimer is enabled.


Proposal 5A-5 (from Section 2.8):
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.
· Supported by: Intel

With respect to Proposal 5A-5, the following comments were made in Section 2.8:
· Intel: The proposal above is meant to further clarify the following agreement: 
	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.



This agreement seems to only constrain the intra-symbol starting position procedure when a UE is configured to operate in full BW, but not for partial BW, while it is imperative for a UE operating as initiating device that the initial transmission aligns with a valid u-FFP boundary (e.g., it starts from the first OFDM symbol of a valid u-FFP) so that CCA could be performed. Otherwise, blocking would occur. Furthermore, even for the case when a UE is configured to operate in full BW, the aforementioned agreement is not clear (and up to interpretation) on the exact conditions according to which the intra-symbol starting position procedure should be precluded or allowed. In this sense, given the above technical justification, for both full and partial BW operation the intra-symbol starting position should be only precluded when the UE operates as initiating device and the CG-PUSCH aligns with a u-FFP.
· Panasonic: We also woud like to clarify the handling of starting offsets for CG PUSCH. In RAN#102e, it was agreed that for operation with semi-static channel access, the Rel.16 random starting offsets for UL CG with full bandwidth allocation when UE initiates a COT, is not supported, but there is still the remaining issue whether/how to support the Rel.16 fixed (configured) starting offsets for UL CG with resource allocation fewer than full bandwidth when UE initiates a COT. In our view to reuse the multiple starting time offset for CG would be useful for the prioritization among devices especially between gNB and UEsm but we are open to discuss further considering Intel’s proposal.

· Nokia/NSB: We agree that the CG-startingoffset-r16 should not apply with partial BW allocations either.


	Questions:
 
Q1: Please share your view and explan your reasons whether Proposal 5A-2 shoud be supported or not?

Q2: Please share your view and explan your reasons whether Proposal 5A-5 shoud be supported or not?
0

	Company
	Comment

	Huawei, HiSilicon
	For Proposal 5A-2, we do not support it.
@Intel, we understand that in format DCI 0_2 the DFI flag would be configurable. But once it is configured for format DCI 0_2, the bit would be reserved when the format is scrambled by C-RNTI, SP-CSI-RNTI, or MCS-C-RNTI.

For Proposal 5A-5, we can support it.

	vivo
	For Proposal 5A-2, we support it. It is a straightforward extension to support DFI by DCI format 0_2. About HW’s comment, this is also true for DCI format 0_1 that the bit will also be reserved when the DCI format 0_1 is scrambled by C-RNTI, SP-CSI-RNTI, or MCS-C-RNTI. We did not see what the issue is.

For Proposal 5A-5, we support it.


	Intel 
	We support both 5A-2 and 5A-5 proposal.

@Huawei: The point is that the DFI flag may not be needed at all, since the DFI information itself is configurable. So the RRC parameter that configures the presence of the DFI information may serve as DFI flag itself, so this extra bit may not need to be always carried. 


	Samsung
	For Proposal 5A-2, we understand motivation. But, we would like to figure out what the consequence if DCI format 2_0 doesn’t configure DFI flag? That means no DFI information is delivered from DCI format 2_0 or is there other implicit UE behavior?

For proposal 5A-5, last sentence is unclear to us. “However, the CG UE applies the offset in all other cases". Is it CG PUSCH or any other meaning?

	LG
	We are open to both two proposals in above.


	Spreadtrum
	For proposal 5A-2, we want to check, only when the size of DCI 2_0 is more than DFI bits, DCI 2_0 can be used as DFI. Such as beside the first three fields (DL format flag, CIF, and DFI flag), there are still more than 18bits in this DCI format 2_0. If it has smaller size, it cannot used as CG-DFI. We would not prefer extra design for it.
For Proposal 5A-5, we support it

	
Moderator

	Summary of view:
Proposal 5A-2:
· Supported by: Intel, vivo, Nokia/NSB, Len/MOT
· No need: HW/HiSi, Apple, ZTE
· FFS: Spreadtrum, LG
Proposal 5A-5 :
· Supported by: Intel, HW/HiSi, vivo, Samsung?, LG?, Spreadtrum

@All: Continue discussion on Proposal 5A-2. 


@All: Is there any concern to updated Proposal 5A-5? Is there any concern to  support updated 5A-5?

Proposal 5A-5 (updated):
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.
In semi-static channel access mode for a UE as an initiating device, if the UE is configured with CG-startingOffset, 
· If a CG PUSCH is aligned with UE FFP boundary and its transmission initiates the UE-FFP, regardless of whether the UE is configured to operate in partial or full bandwidth, the offset is not applicable.
· Otherwise, the offset is applicable. 


	Futurewei
	We are fine with the Proposal 5A-5. We do not think that the Proposal 5A-2 is part of the WID.

	Intel
	@Samsung: 
· Proposal 5A-2: Our understanding is that the DFI flag was introduced in NR-U to allow the DCI 0_1 to serve a dual purpose: 1) carry DFI information; 2) being used for activation/deactivation. Now, moving forward to DCI 0_2, as explained to HW, the DFI flag is no longer needed since the RRC parameter used to indicate the presence of the DFI information can serve itself as flag to indicate tha DCI 0_2 is used to carry DFI information. 

· proposal 5A-5 is only for CG-PUSCH transmission, and the “otherwise” refers to when the CG-PUSCH transmission is not aligned with the u-FFP and the UE does not operate as initiating device.

@Spreadtrum: Just as a clarification the DCI is 0_2 and not 2_0. The proposal is regarding the compact DCI 😊
Notice that the DFI is a critical and necessary information for unlicensed when cg-retransmissionTimer is enabled. If we do not enhance 0_2, then we can only rely on the use of DCI 0_1 to carry this information, where the payload would be greatly larger, and the loss in reliability will be much greater.

@FutureWei: Would it be possible to explain why this is not part of the WID? Isn’t this proposal related to CG PUSCH design as part of the harmonization between Rel.16 NR-U and URLLC?

Harmonizing UL configured-grant enhancements in NR-U and URLLC introduced in Rel-16 to be applicable for unlicensed spectrum

With that said, we are fine with the latest text related to Proposal 5A-5, and we support Proposal 5A-2.


	Apple
	For P5A-2, sorry we misunderstood the proposal earlier because we were thinking about DCI 2_0. We are open to consider it.

For the updated P5A-5, we think it is a good clarification, but would like to suggest the following to clarify that the offset still applies when UE shares gNB’s COT (belonging to “otherwise” part now), and clarify the relationship with the earlier agreement.

Proposal 5A-5 (updated):
In semi-static channel access mode for a UE which is allowed to operate as an initiating device, if the UE is configured with CG-startingOffset, 
· If a CG PUSCH is aligned with UE FFP boundary and its transmission initiates the UE-FFP, regardless of whether the UE is configured to operate in partial or full bandwidth, the offset is not applicable.
· Otherwise, the offset is applicable. 
· Note: this overrides the earlier agreement regarding the offset in RAN1#102-e.


	Moderator
	
@All: It seems Apple is referring to this agreement:

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.

Considering the Note added by Apple, is there is need to override the agreement, or update Proposal 5A-5 to be applicable to the remaining cases that are supported based on agreement?

I will propose different alternatives if interested, after quiet time.

	Vivo2
	For Proposal 5A-2, we support it.

For Proposal 5A-5, we overlooked the “otherwise” part. We do NOT see the need to override previous agreement. We think for semi-static channel access mode, the RRC parameter of CG-startingOffset-r16 is NOT needed (for any case).

	
Moderator

	@All: On proposal 5A5, vivo commented that CG starting offset is not needed for any case. It is already agreed that it is not needed for full bandwidth. 
However, it is also not clear to Mdoerator, why it is needed for partial BW. Also, the description of cg-Offset is based on inside/outside of gNB COT that can be straightforward for Rel-16 where only gNB initiated COT is supported. However, it is not clear how that would be applied when UE initiated COT is enabled too as in Rel-17. Perhaps, vivo’s suggestion is the way to go.

Therefore, Moderator shows two alternatives where the previous agreement is NOT reverted, but it is clarified that one includes partial bandwidth, and the other, does not support Cg offset for all the cases as vivo suggested. 
@All: Please review if the following alternatives are captured correctly (I hope  ) and share your understanding on this problem and preferred alternative.


Proposal 5A-5 (updated):
Alt-1: In semi-static channel access mode for a UE which is allowed to operate as an initiating device, if the UE is configured with CG-StartingOffsets, 
· If a CG PUSCH is aligned with UE FFP boundary and its transmission initiates the UE-FFP, regardless of whether the UE is configured to operate in partial or full bandwidth, the offset is not applicable.
· Otherwise, the offset is applicable . 
· Note: this overrides CG-StartingOffsets is not applicable to full bandwidth based on the earlier agreement regarding the offset in RAN1#102-e.
Alt-2: In semi-static channel access mode for a UE which is allowed to operate as an initiating device, CG-StartingOffsets is not applicable.



	Panasonic
	We slightly prefer Alt.1 because gNB can configure the prioritization among multiple CG PUSCH transmissions after the FFP boundary by reusing the existing functionality. On the other hand, we see that Alt.2 might be simpler solution because Alt.2 does not need to determine whether to apply CG offset depending on the transmission timing. Then, Alt.2 is also acceptable.

	ZTE
	For proposal 5A-2, we don’t think it is in the scope of the WID. It is about PDCCH enhancement and DCI 0_1 can be used to indicate DFI if needed. We don’t support this proposal.
For proposal 5A-5, we prefer Alt-1. We think ‘regardless of whether the UE is configured to operate in partial’ can be removed since here only the partial bandwidth is discussed.

	Sony
	For proposal 5A-5, Alt-1 there seems to be some editorial error in Alt-1 on the use of “whether”.  Suggested correction:

Alt-1: In semi-static channel access mode for a UE which is allowed to operate as an initiating device, if the UE is configured with CG-StartingOffsets, 
· If a CG PUSCH is aligned with UE FFP boundary and its transmission initiates the UE-FFP, regardless of whether if the UE is configured to operate in partial or full bandwidth, the offset is not applicable.
· Otherwise, the offset is applicable . 
· Note: this overrides CG-StartingOffsets is not applicable to full bandwidth based on the earlier agreement regarding the offset in RAN1#102-e.

Now that Alt-1 is clearer, we prefer Alt-2. 

	Qualcomm
	We support 5A-2 and Alt-1 in 5A-5

	LG
	We have a question for clarification on Alt-2 in Proposal 5A-5.

Does Alt-2 mean that CG-StaringOffsets is not applicable (actually not configured) at all for a UE configured with UE FFP parameters (e.g. period, offset) regardless whether the UE would initiate its own COT or would share gNB’s COT?


	Intel
	We support both 5A-2 and Alt-1 in 5A-5. 

 However, for proposal 5A-5, we would prefer to go back to the early version of the proposal and include full bandwidth in the second bullet. First of all, there is no technical motivation to preclude the network to no apply the offsets for full bandwidth when the UL burst is not aligned with the u-FFP. Secondly and more importantly, as we clarified during the GTW of the first meeting, whether to apply the offset for full bandwidth for other cases was still open, since the framework for FBE was at a very early stage.

Alt-1: In semi-static channel access mode for a UE which is allowed to operate as an initiating device, if the UE is configured with CG-StartingOffsets, 
· If a CG PUSCH is aligned with UE FFP boundary and its transmission initiates the UE-FFP, regardless of whether if the UE is configured to operate in partial or full bandwidth, the offset is not applicable.
· Otherwise, the offset is applicable . 
· Note: this overrides CG-StartingOffsets is not applicable to full bandwidth when an UL burst aligns with the u-FFP boundary based on the earlier agreement regarding the offset in RAN1#102-e.



	Lenovo, Motorola Mobility
	For 5A-5, we support Alt-1. To us, it is to allow UE to initiate the UE-COT, and not concerning within a UE-initiated COT.

	Huawei, HiSilicon
	For Proposal 5A-2, we disagree with Intel’s explanation that the DFI flag would not be needed as the DFI filed itself would be configurable. In fact, if the intention is to use DCI 0_2 foc CG when the CG-ReTxTimer is enabled, then the DFI flag would have to be used for activation/deactivation for CG Type 2. Moreover, we would need to further specify the procedures for validating the activation/deactivation DCI 0_2 for such case.

For Proposal 5A-5, Our 1st preference is Alt-1 since the key point is to disregard the CG-StartingOffsets when the CG PUSCH is aligned with the UFFP boundary. Prioritization within gNB COT may still be desirable.
However, we are also open to Alt-2 if it helps the progress. 

	Apple
	We are fine with either Alt 1 or Alt 2 in P5A-5, with slight preference of Alt 1. Alt 1 provides consistent behavior with R16 in case the UE shares gNB’s COT, while Alt 2 is simpler.

	Spreadtrum
	For Proposal 5A-5 (updated), we thought the otherwise part is aim for the cases of sharing gNB’s COT, and also using its own COT but not the first transmission that aligned with the boundary, is not it? 
[bookmark: OLE_LINK12][bookmark: OLE_LINK13]For Proposal 5A-2, sorry for my mistake. Our intension is to use DCI 0_2 when its size is big enough for DFI feedback. Because DCI 0_2 is a compact DCI for UL, basically all the field can be configured by RRC, especially a lots of fieds can be 0 bit. There is a possibility that beside the first three fields (DL format flag, CIF, and DFI flag), there are less than 18bits in this DCI format 0_2. 
So we prefer an update is made below for Proposal 5A-2.

When the cg-RetransmissionTimer is enabled, DCI 0_2 should be enhanced to carry the DFI information based on configuration only if enough bits used for indicating CG-DFI .

	
Moderator

	On Proposal 5A-2:
Moderator understanding on the situation is as follows:
· In Rel-16, for unlicensed, there is always 1-bit DFI flag in DCI 0_1.
· Used for DFI (flag=’1’, CS-RNTI)
· Used for activation Type-2 CG (flag=’0’, CS-RNTI)
· Reserved (other RNTIs)
· In Rel-17, for unclisend if cg-RetransmissionTimer is configured, there is 1-bit DFI flag in DCI 0_1.
· Used for DFI (flag=’1’, CS-RNTI)
· Used for activation Type-2 CG (flag=’0’, CS-RNTI)
· Reserved (other RNTIs)
· With Proposal 5A-2, in Rel-17, for unclisend if cg-RetransmissionTimer is configured, there would be 1-bit DFI flag in DCI 0_2.
· Used for DFI (flag=’1’, CS-RNTI)
· Used for activation Type-2 CG (flag=’0’, CS-RNTI)
· Reserved (other RNTIs)

 
Proponents argue the extension is an enhancement for URLLC operation where DCI 0_2 is critical to use.
The oponents argue that is the enhancement is not cruitial. The concern (HW) raised is with the intention of supporting case 1, in addition activation procedures should be supported too (case 2). It also results to include 1 reserve bit (case 3) for compact DCI which is against principle. 
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@All: Based on the analysis above, Proposal 5A-2 is reformulated as the following to be more accuare.

Proposal 5A-2 (updated):
For operation on shared spectrum, When the cg-RetransmissionTimer is enabled, DCI 0_2 should be enhanced to carry the DFI information based on configuration. is configured with 1-bit DFI flag as DCI 0_1 in Rel-16, that is 
· For DCI format 0_2 with CRC scrambled with CS-RNTI,
· DFI flag=’1’, indicates CG-DFI
· DFI flag=’0’, activates CG Type 2
· For DCI format 0_2 with CRC scrambled with C-RNTI/SP-CSI-RNTI/MCS-C-RNTI, the bit is reserved

Summary of views:
· Supported by: Intel, vivo, Nokia/NSB, Len/MOT, Apple, QC
· No need: HW/HiSi, Apple, ZTE, FW, Samsung
· FFS: Spreadtrum


@All: Please indicate your preference if it has changed, or not mentioned before.



	
	

	
	On Proposal 5A-5:

@LG: Yes. CG-StaringOffsets is not applicable (actually not configured) at all for a UE configured with UE FFP parameters (e.g. period, offset) regardless whether the UE would initiate its own COT or would share gNB’s COT.

@Intel: Your update reverts previous agreement. There should be strong motivation to do that.

@All: Please consider Sony’s update (updated 1). The proposal is argued that improve operation. gNB can configure the prioritization among multiple CG PUSCH transmissions after the FFP boundary by reusing the existing functionality.
Sony’s update is most accurate.

@All: Moderator recommends considering one Alternative in P(updated 1), preferrably Alt-1. If both alternatives face strong objection, one possiblity is considering the common part between Alt-1 and Alt-2 and discuss further the difference. This is formulated as P(updated 2).

Proposal 5A-5 (updated 1):
Alt-1: In semi-static channel access mode for a UE which is allowed to operate as an initiating device, if the UE is configured with CG-StartingOffsets, 
· If a CG PUSCH is aligned with UE FFP boundary and its transmission initiates the UE-FFP, regardless if the UE is configured to operate in partial or full bandwidth, the offset is not applicable.
· Otherwise, the offset is applicable . 
· Note: this overrides CG-StartingOffsets is not applicable to full bandwidth based on the earlier agreement regarding the offset in RAN1#102-e.
Alt-2: In semi-static channel access mode for a UE which is allowed to operate as an initiating device, CG-StartingOffsets is not applicable.

Summary of view:
· Alt-1: Intel, HW/HiSi, vivo, Samsung?, LG?, Spreadtrum, ZTE, Pana(1st), QC
· Alt-2: vivo, Sony, Pana(2nd), LG?

Proposal 5A-5 (updated 2)
Alt-1: In semi-static channel access mode for a UE which is allowed to operate as an initiating device, if the UE is configured with CG-StartingOffsets, 
· If a CG PUSCH is aligned with UE FFP boundary and its transmission initiates the UE-FFP, regardless if the UE is configured to operate in partial or full bandwidth, the offset is not applicable.
· Otherwise, the offset is applicable select one of the following
· Alt-1: the offset is applicable 
· Alt-2: the offset is not applicable. 
· Note: this overrides CG-StartingOffsets is not applicable to full bandwidth based on the earlier agreement regarding the offset in RAN1#102-e.


@All: Moderator recommendation is to consider seriously one of the laternaitves in Proposal 5A-5(updated 1). Otherwise, one possibility to consdieirng Proposal 5A-5(updated 2).

	LG
	@FL: Thank you for the clarification to my question earlier by email.

Given the clarification below, Alt-2 is prefferd to avoid potential ambiguity between UE and gNB on whether CG-StaringOffsets is applied or not due to potential misalignment on whether COT initiator is the UE or the gNB.

Alt-2: In semi-static channel access mode for a UE which is allowed to operate as an initiating device, CG-StartingOffsets is not applicable.
· That is, CG-StaringOffsets is not applicable (actually not configured) at all for a UE configured with UE FFP parameters (e.g. period, offset) regardless whether the UE would initiate its own COT or would share gNB’s COT.


	Samsung
	For proposal 5A-2, we can accept the proposal. 

For proposal 5A-5(updated 1), we are fine with both options. However, we slightly prefer to alt. 2 since this is simple solution and it can be handled by gNB configuration in controlled-evironmemt without considering CG-StartingOffsets. 

For proposal 5A-5(updated 2), we understand the motivation so that it includes both alternatives and will down-select in next meeting. However, formulation seems weird to us if Alt-2 would be supported in the end because it is assumed that CG-StartingOffsets is configured although this information is not applicable to all cases. (See below highlighted yellow)

In semi-static channel access mode for a UE which is allowed to operate as an initiating device, if the UE is configured with CG-StartingOffsets, 
· If a CG PUSCH is aligned with UE FFP boundary and its transmission initiates the UE-FFP, regardless if the UE is configured to operate in partial or full bandwidth, the offset is not applicable.
· Otherwise, the offset is applicable select one of the following
· Alt-1: the offset is applicable 
· Alt-2: the offset is not applicable. 
· Note: this overrides CG-StartingOffsets is not applicable to full bandwidth based on the earlier agreement regarding the offset in RAN1#102-e.


	
Moderator


	@LG: I add your note to Alt-2, but remove (actually not configured). That is not technically correct because it can be configured, but the spec (e.g. field description in 331 states that UE should ignore it). 
@All: Based on Samsung and LG comments, the proposals are updated. Please note that update is only for more clarification and does not change any functionality. The update is reflected in section 1.1.2 as well.
Also, it is better to decided on 5A-%(updated 1). Samsung correctly point out formulated of 5A-5(update 2) is not correct, although intention is clear.

Proposal 5A-2 (updated):
For operation on shared spectrum, When the cg-RetransmissionTimer is enabled, DCI 0_2 should be enhanced to carry the DFI information based on configuration. is configured with 1-bit DFI flag as DCI 0_1 in Rel-16[, that is 
· For DCI format 0_2 with CRC scrambled with CS-RNTI,
· DFI flag=’1’, indicates CG-DFI
· DFI flag=’0’, activates/release CG Type 2
· For DCI format 0_2 with CRC scrambled with C-RNTI/SP-CSI-RNTI/MCS-C-RNTI, the bit is reserved]

Summary of views:
· Supported by: Intel, vivo, Nokia/NSB, Len/MOT, Apple, QC, Samsung, ETRI
· No need: HW/HiSi, Apple, ZTE, FW, Samsung
· FFS: Spreadtrum


Proposal 5A-5 (updated 1):
Alt-1: In semi-static channel access mode for a UE which is allowed to operate as an initiating device, if the UE is configured with CG-StartingOffsets, 
· If a CG PUSCH is aligned with UE FFP boundary and its transmission initiates the UE-FFP, regardless if the UE is configured to operate in partial or full bandwidth, the offset is not applicable.
· Otherwise, the offset is applicable . 
· Note: this overrides CG-StartingOffsets is not applicable to full bandwidth based on the earlier agreement regarding the offset in RAN1#102-e.
Alt-2: In semi-static channel access mode for a UE which is allowed to operate as an initiating device, CG-StartingOffsets is not applicable.

Summary of view:
· Alt-1: Intel, HW/HiSi, vivo, Samsung, LG?, Spreadtrum, ZTE, Pana(1st), QC, ETRI(1st)
· Alt-2: vivo, Sony, Pana(2nd), LG?, Samsung

Proposal 5A-5 (updated 2)
Alt-1: In semi-static channel access mode for a UE which is allowed to operate as an initiating device, if the UE is configured with CG-StartingOffsets, 
· If a CG PUSCH is aligned with UE FFP boundary and its transmission initiates the UE-FFP, regardless if the UE is configured to operate in partial or full bandwidth, the offset is not applicable.
· Otherwise, the offset is applicable select one of the following
· Alt-1: the offset is applicable 
· Alt-2: the offset is not applicable. 
· Note: this overrides CG-StartingOffsets is not applicable to full bandwidth based on the earlier agreement regarding the offset in RAN1#102-e.


	Spreadtrum
	Our concern for Proposal 5A-2 (updated) is there may not have enough bits for DFI feedback in DCI 0_2. Because DCI 0_2 is a compact DCI for UL, basically all the field can be configured by RRC, especially can be 0 bit. There is a possibility that beside the first three fields (DL format flag, CIF, and DFI flag), there are less than 18bits in this DCI format 0_2. In this case, DCI 0_2 does not have enough bits for DFI indications. 
So we prefer an update/note is added below for Proposal 5A-2 (updated).
Proposal 5A-2 (updated):
For operation on shared spectrum, When the cg-RetransmissionTimer is enabled, DCI 0_2 should be enhanced to carry the DFI information based on configuration. is configured with 1-bit DFI flag as DCI 0_1 in Rel-16 only if there are enough bits in DCI 0_2 can be used for indicating CG-DFI.


	Sony
	Proposal 5A-2:
Thanks for the clarification.  We can support Proposal 5A-2 from the moderator.  
@Spreadtrum: The additional statement “if three are enough bits in DCI 0_2” should be a gNB configuration implementation.  Perhaps we do not need it as an agreement since gNB is free to configure as it sees fit.  

Proposal 5A-5:
I think there is another typo here highlighted yellow below, i.e.:
Alt-1: In semi-static channel access mode for a UE which is allowed to operate as an initiating device, if the UE is configured with CG-StartingOffsets, 
· If a CG PUSCH is aligned with UE FFP boundary and its transmission initiates the UE-FFP, regardless if the UE is configured to operate in partial or full bandwidth, the offset is not applicable.

I think the word “bandwidth” should not be removed otherwise the word “operate in partial the offset is not applicable” sounds hanging and weird as the partial addresses nothing.

We still prefer Alt-2 but would not be too upset if Alt-1 is selected. 

	Moderator
	@Spreadtrum: Based on clarification from Sony (which is my understanding too), I hope you are fine not to add the addition that you suggested.
@Sony: Thanks. Agree wit you view and thanks for noticing the typo.

@All: Please see the typo fixed in 5A-5 (section 1.1.2 is updated accordingly).


Proposal 5A-5 (updated 1):
Alt-1: In semi-static channel access mode for a UE which is allowed to operate as an initiating device, if the UE is configured with CG-StartingOffsets, 
· If a CG PUSCH is aligned with UE FFP boundary and its transmission initiates the UE-FFP, regardless if the UE is configured to operate in partial or full bandwidth, the offset is not applicable.
· Otherwise, the offset is applicable . 
· Note: this overrides CG-StartingOffsets is not applicable to full bandwidth based on the earlier agreement regarding the offset in RAN1#102-e.
Alt-2: In semi-static channel access mode for a UE which is allowed to operate as an initiating device, CG-StartingOffsets is not applicable.

Summary of view:
· Alt-1: Intel, HW/HiSi, vivo, Samsung, LG?, Spreadtrum, ZTE, Pana(1st), QC, ETRI(1st), Sony(2nd), Apple
· Alt-2: vivo, Sony(1st), Pana(2nd), LG?, Samsung, Apple




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

	Intel
	For proposal 5B-1, we support this proposal, as proponent company. The general idea is to:
1. Allow the UE to provide the COT sharing information to the gNB when cg-RetransmissionTimer-r16 is enabled, and the cg-UCI is carried. In this case, it is important to recall that cg-COT-SharingList-r16 includes an entry indicating the CAPC which is no longer needed for FBE: 

cg-COT-SharingList-r16      SEQUENCE (SIZE (1..1709)) OF CG-COT-Sharing-r16             

CG-COT-Sharing-r16 ::= CHOICE {
    noCOT-Sharing-r16                   NULL,
    cot-Sharing-r16                     SEQUENCE {
         duration-r16                       INTEGER (1.. 39),
         offset-r16                         INTEGER (1.. 39),
         channelAccessPriority-r16          INTEGER (1..4)
    }
}

  Also, the offset information was defined so that it would always link to the first symbol of the first slot that could be used for DL transmission irrespective of when the UL transmission ends. This would always contrain the network from operating with no LBT, since it would require an additional LBT if the UL burst does not end at the slot boundary. For this reason, we would like to propose the following RRC parameter to carry the COT sharing information 
 
cg-COT-SharingList-r17      SEQUENCE (SIZE (1..Z)) OF CG-COT-Sharing-r17             

CG-COT-Sharing-r17 ::= CHOICE {
    noCOT-Sharing-r17                   NULL,
    cot-Sharing-r17                     SEQUENCE {
         duration-r17                       INTEGER (1.. X),
         offset-r17                         INTEGER (1.. X),
    }
}
 Where the value of X and Z could be defined based on the definition of offset that RAN1 would decide to pursue. 
· Given that when cg-RetransmissionTimer-r16 is disabled, the cg-UCI is not transmitted, the straightforward way to still support UL-to-DL COT sharing is to reuse the Rel.16 DG behavior. In other terms, for the case the cg-UCI is not carried, it will be left up to gNB to utilize the unused resources within a u-FFP, which will be only allowed to transmit within the time-domain resources that are not configured.

As for proposal 5B-2, we would suggest to rephrased it as follows:
Proposal 5B-2:
· When cg-RetransmissionTimer-r16 is enabled, Tthe COT initiator information should be included within the cg-UCI which is piggybacked in each of the CG UL transmissions.

For Proposal 5B-3, we are OK in principle with the proposal, even though the text could be further refined. Perhaps, the last bullet could be left out of proposal 5B-3, and could be a separate one:

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.

Proposal 5B-4:
The RRC parameter of phy-PriorityIndex should be applicable for CG operation in unlicensed band.


	Futurewei
	We support 5B-2.

	DOCOMO
	We don’t agree with Proposal 5B-1. cg-RetransmissionTimer-r16 can be enabled/disabled not only for FBE mode but also for LBE mode, where CAPC should be indicated to gNB.

	Huawei, HiSilicon
	Proposal 5B-1 seems to be an enhancement to NR-U CG in unlicensed rather than a harmonization of URLLC CG and NR-U CG features.     

Proposal 5B-2 does not resolve the misalignement issue between the UE and gNB in general case of configured UL with semi-static channel access since it is only specific to CG and only when CG-ReTxTimer is configured.
  
We are OK with Proposals 5B-3 and 5B-4

	Apple
	On P5B-2, it is not exact clear to us whether there is a need to indicate the COT initiator. If the gNB had initiated the COT, it can always use its own COT for DL transmission; otherwise it is clear that the UE had initiated its own COT. We wonder if there is any undesirable consequence if the COT initiator is not included in CG-UCI.
On P5B-3, the first two sub-bullets look reasonable. On phy-PriorityIndex, it is probably a more generic question. If we think the two PHY priorities in R16 also apply on unlicensed spectrum, there is no need to separately mention this parameter for CG.

	vivo
	For Proposal 5B-1, we are fine with deleting the IE channelAccessPriority-r16 since it is not necessary for FBE. Optimizations for other IEs like duration and offset can be discussed if time allows. For Proposal 5B-2, we support it.
For Proposal 5B-3, we support it and we are fine with Intel’s modification. 



	Nokia, NSB
	Proposal 5B-1: ok to remove channelAccessPriority-r16 for semi-static channel access, although this is not critical. Other changes are less needed.        
Proposal 5B-2: agree with Apple: we are unsure why this information would be needed in the CG-UCI.
Proposal 5B-3: agree with the updated proposal by Intel

	Lenovo, Motorola Mobility
	5B-1: 
· good to clarify what is meant by “the same procedure established for DG UEs in Rel.16 is reused.” 
· Suggest keeping “which indicates the exact starting symbol from when the gNB may be able to use those resources regardless of the slot boundary.” FFS

5B-2: if the motivation is to avoid misalignment between gNB and UE on COT initiator assumption, we suggest to first conclude the discussion point 2.3. Besides, considering configured UL transmission can include e.g. SRS, wondering if the proposal is applicable to all configured UL transmissions.

	ZTE
	For proposal 5B-2, we support it in order to let the gNB and UE have the same understanding on the UE COT information.
For proposal 5B-3, We support it. 

	
Moderator


	Summary of view:
Proposal 5B-1:
· Supported by: Intel
· only channelAccessPriority-r16
· Vivo, Nokia/NSB
· No need: DCM, HW/HiSi
Proposal 5B-2:
· Supported by: vivo, Intel, FW, ZTE
· No need: HW/HiSi, Apple, Nokia/NSB
Proposal 5B-3:.
· Supported by: vivo, Apple, HW/HiSi, ZTE, Nokia/NSB
Proposal 5B-4:.
· Supported by: vivo, Apple, HW/HiSi, ZTE, Nokia/NSB

=================================
@Moderator recommendation:
· Support Proposal 5B-3 and P5B-4. Suggest to Chair for approval in GTW/Email.
· Support Proposal 5B-1 for channelAccessPriority-r16 after reviewing updated wording.
· Continue disucsison on other IE in P5A-1 and P5B-2. Proponents to address the concerns raised. 

Proposal 5B-1 (updated):
The following RRC parameters is NOT needed when UE is confiured to operate with semi-static channel access mode.
· channelAccessPriority

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

Proposal 5B-4:
The RRC parameter of phy-PriorityIndex should be applicable for CG operation in unlicensed band.

@All: Please indicate if you support P5B-1(updated), P5B-3 and P5B-4 or not. No comment means support.



	Intel
	To address comments from other companies related to initial Proposal 5A-1 and Proposal 5B-2: 
We believe there is a big misundarsting here: proposal 5B-2 is not our proposal. I think the FL has interpreted our Proposal 5A-1 wrongly, and we have also did not notice the typo (COT initiator information  COT sharing information) 

Our proposal was to include COT sharing information and not COT intiator information when cg-RetransmissionTimer is enabled to follow Rel.16, and modify/harmonize the content of this information by:
· not carrying CAPC
· modifying the granularity of the offset from slot based to symbol based. 

Proposal 5B-2:
· When cg-RetransmissionTimer-r16 is enabled, Tthe COT sharing initiator information should be included within the cg-UCI which is piggybacked in each of the CG UL transmissions.

@Huawei: In our understanding in line of what we said above, we are not sure whether you are commenting regarding the COT initiator or the COT sharing information.
As for the COT initiator, we agree with you. As for the COT sharing information, as you know the misalignment between UE and gNB is only present when the cg-retransmissionTimer is configured, because of the automonous operation of the UE. However, when the cg-retransmissionTimer is not configured, the UE’s utilization of the resources is deterministic, and we do not see any ambiguity in this matter that would sussist between the UE and the gNB on the time-domain resource utilization. 
As mentioned above, at least when cg-retransmissionTimer is configured, our intention is to maintain the procedure defined in Rel.16, so that the gNB will be able to utilize resources that otherwise would be used. While this was important in Rel.16, we believe that this is even more important for URLLC where this will have a great impact on latency reduction.
As for the comment related to 5A-1, I hope we agree that CAPC is not needed here if the COT sharing information is carried in cg-UCI. However, as for the offset, out point is that in Rel.16 the granularity was chosen to be at slot level to reduce the maximum cg-UCI payload. However, if CAPC is not carried, changing the granularity to be at the symbol level will not come at any cost, but with the benefit that we can ensure no-LBT is needed at the gNB in any cases, which we believe it is quite a good advantage for URLLC use cases. Notice that we are OK to discuss the two changes separately.
@Apple @Nokia: I hope we clarified that our intention is not to carry COT initiator information, but COT sharing information. 


As for proposal 5B-4, the text should be rephased as follows:
Proposal 5B-4:
The RRC parameter of phy-PriorityIndex should be is applicable for CG operation in unlicensed band.


	Huawei, HiSilicon
	Regarding Proposal 5B-1 (updated), of course it is understood that channelAccessPriority-r16 is not needed but it should be clarified that this by itself does not necessarily mean that we need to introduce a new cg-COT-SharingList in Rel-17. We can simply resue the existing one in Rel-16 and the gNB could configure a single CAPC value that will be ignored; there will not be any impact on the bitwidth of the COT sharing information field in the CG-UCI either.

We are OK with Proposals 5B-3 and 5B-4 

	
Moderator

	@All: P5B-1(updated) is not supported. It seems P5B-3 and P5B-4 can be adopted.

@All: Moderator is not driving discussion for second round due to limited support on 5B-1 and 5B-2. It is up to proponents to drive the discussion for consensus.

	
Moderator

	The following was agreed via email Approval on Thurs. Oct 14:

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

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

The discussion in this section is concluded. 
It is up to proponents to drive the discussion for consensus on the remaining proposals.


	Intel
	I hope we can keep discussion alive regarding the following proposal, since the related issue will need to be eventually addressed:

Proposal 5B-1 (updated):
The following RRC parameters is NOT needed when UE is confiured to operate with semi-static channel access mode.
· channelAccessPriority
 
@Huawei: that could be definitely another option to address the fact that channelAccessPriority is not needed, but from our perspective this approach would not be very clean from a spec perspective, and would require more spec impact, since we may need to define a new UE’s behaviour. We actually do not see any technical harm in defining a new RRC parameter where channelAccessPriority. 







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

	Sony
	Proposal 5C-1: It is good to clarify this and we think that L1 priority and cg-RetransmissionTimer can be configured simultaneously.

Proposal 5C-2: 
· Agreed with the 1st sub-bullet where we have different L1 priorities.  
· The 2nd and 3rd sub-bullet on same L1 priorities this should follow legacy behaviour 

Proposal 5C-3 and 5C-4:
Option 2 of Proposal 5C-3 seems to be the same as Proposal 5C-4.  Since we agreed to have separate encoding for LP & HP UCIs, then we would expect the CG-UCI and HARQ-ACK of different priorities to be separately encoded, i.e. Option 1 of Proposal 5C-3.


	Intel
	For Proposal 5C-1, our understanding is that it has been already agreed in the intra-UE AI that phy-PriorityIndex can be configured simultaneously with cg-retransmissionTimer. In fact, the following was agreed:  

Agreements:
Support multiplexing for following scenarios in R17:
· Multiplexing a low-priority HARQ-ACK in a high-priority PUSCH (conveying UL-SCH only).
· Multiplexing a high-priority HARQ-ACK in a low-priority PUSCH (conveying UL-SCH only)
· Multiplexing a low-priority HARQ-ACK, a high-priority PUSCH conveying UL-SCH, a high-priority HARQ-ACK and/or CSI.
· Multiplexing a high-priority HARQ-ACK, a low-priority PUSCH conveying UL-SCH, a low-priority HARQ-ACK and/or CSI.
For the above multiplexing scenarios,
· Support separate configurations of at least beta-offset values (FFS for alpha) for multiplexing with different priority combinations.
· FFS for other separate configurations.
· FFS: value range of beta-offset (e.g. <1).
· FFS the conditions, if needed, for multiplexing, e.g.
· FFS: Whether to support multiplexing in case a PUCCH/PUSCH overlaps with more than one PUCCH/PUSCH.
· Timeline requirements.
· FFS: details, if needed, of the multiplexing scheme, e.g.
· How to minimize impact on the latency for high-priority HARQ-ACK.
· How to multiplex the HARQ-ACK bits (e.g. multiplexing, bundling)?
· How to encode the UCIs with different priorities (e.g. separate coding vs. joint coding).
· How to guarantee the target code rate (e.g. payload control, multiplexing priority, LP HARQ-ACK compression/compaction).
· Explicit indication for multiplexing.
· Multiplexing rule and order (e.g. HP/LP multiplexing is after resolving collision within the same priority).
How to handle multiplexing of UCI of different priorities and CG-UCI in a CG-PUSCH


As for proposal 5C-2/5C-3, our initial view is that Rel.16 NR-U multiplexing rules could be used as a baseline. In case a PUCCH overlaps with a CG-PUSCH, regardless of whether a PUCCH or cg_PUSCH may have different priority, the NR-U multiplexing rules could be used, and dropping should be avoided. However, further discussion may be needed, and we are open to discuss further.

As for proposal 5C-4, we support this proposal, as proponent company. 

	DOCOMO
	We are open to further discuss these proposals.

	Huawei, HiSilicon
	We are OK wioth Proposal 5C-1. The behavior decribed in Proposal 5C-2 can be considered as a starting point. 
We are open to further discuss Proposals 5C-3 and 5C-4.  

	Apple
	Just to confirm, is it the common understanding that R16 intra-UE prioritization/multiplexing does not apply on unlicensed spectrum in R16? So the proposals here are how to enable R16/R17 intra-UE prioritization/multiplexing for unlicensed spectrum?
We are open to the discussion, but we need some more time to check the proposals.

	vivo
	If one or some of Proposal 5C-2 ~ 5C-4 can be agreed in this meeting, Proposal 5C-1 is not needed.
We support Proposal 5C-2. Proposal 5C-2 is for the case that Rel-16 intra-UE prioritization/multiplexing mechanism is used, 1st bullet is to protect the channel with high priority when channels with different prioritiese are collided, it follows legacy Rel-16 URLLC behavior; the 2nd and 3rd sub-bullet are for the same L1 priorities, and it follows legacy Rel-16 NR-U behavior. Note the last bullet should be the subbullet of the 2nd bullet. 
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.

We support Proposal 5C-3. Note that Proposal 5C-3 is for the case that there is resource overlapping between the PUCCH carrying HARQ-ACK and CG-PUSCH with different L1 priorities. Option 1 is same/similar as Proposal 5C-4 that the priority of CG-UCI is the same as the HARQ-ACK that to be multiplexed on the CG-PUSCH; while Option 2 is that the priority of CG-UCI depends on the priority of the CG-PUSCH; it has different priority of the HARQ-ACK that to be multiplexed on the CG-PUSCH.  

	Panasonic
	We are fine with Proposal 5C-1. We are open to discuss Prposals 5C-2, 5C-3, and 5C-4 further.

	Spreadtrum
	Proposal 5C-1: support.
Proposal 5C-2/3/4: we are open to further discuss. 

	LG
	Regarding Proposal 5C-3 and 5C-4, it may be better to be treated/discussed under other agenda for intra-UE multiplexing from the perspective of overall multiplexing procedure, but anyhow, we would like to hear more companies’ views.


	Nokia, NSB
	We are in principle ok with supporting configuration of phy-PriorityIndexsimultaneously with cg-retransmissionTimer. However, given the little time we have left in the WI, we see this as a lower priority item to finalize, and should avoid any complicated optimizations. The discussions should also happen together with other AI.

	Lenovo, Motorola Mobility
	Proposal 5C-1: We support that phy-PriorityIndex can be configured simultaneously with cg-retransmissionTimer.
Proposal 5C-2: Support the proposal
Proposal 5C-3: We prefer option 2, with the following clarification:
Option 2: CG-UCI L1 priority is same as CG PUSCH L1 priority. Regardless whether the UE is provided cg-UCI-Multiplexing, CG-UCI and HARQ-ACK with different L1 priorities are separately encoded and multiplexed in CG-PUSCH. If the UE is provided cg-UCI-Multiplexing, CG-UCI and HARQ-ACK with the same L1 priority are jointly encoded.
Proposal 5C-4: We think CG-UCI L1 priority should be determined based on CG-PUSCH L1 priority. Further, CG-UCI should be jointly encoded with HARQ-ACK with the same L1 priority. 

	ZTE
	We support proposal 5C-1.
When cg-RetransmissionTimer is configured and intra-UE prioritization/multiplexing mechanism is used,
· For LP PUCCH overlaps with HP CG PUSCH in the time domain, if cg-UCI-Multiplexing is configured, NR-U rule is reused, i.e., the HARQ-ACK and the UCI are multiplexed in the PUSCH. If cg-UCI-Multiplexing is not configured, Rel-16 URLLC rule is reused, i.e., only CG PUSCH is transmitted.
· For HP PUCCH overlaps with LP CG PUSCH in the time domain, HP PUCCH is transmitted carrying COT information of CG-UCI additionally no matter whether cg-UCI-Multiplexing is configured.

	ETRI
	Proposal 5C-1: We support the proposal.
Proposal 5C-2: One question is whether to limit the HARQ-ACK only. We think CSI can be still be discussed in Rel-16 mechanism.
Proposal 5C-3: For Option 1, we think that CG-UCI and HARQ-ACK can encoded but it could be indicated dynamically. As DG PUSCH, when there are lots of HARQ-ACK bits, the dynamic indication to multiplex would be beneficial because effective code rate of TB can be maintained. For example, HP CG-UCI and LP HARQ-ACK are involved, the CG-UCI can dynamically indicate whether drop or multiplex HARQ-ACK. We think that this reduces the number of blind decodes at the gNB.
Proposal 5C-4: In our understanding, the same priority CG-UCI and HARQ-ACK are jointly encoded by previous agreements. We think that the size of HP HARQ-ACK may not be ambiguous and the legacy behavior can be robust.

	Samsung
	Fine with Proposal 5C-1.
Proposal 5C-2/3 are not clear. Is it only assuming two overlapping channels? What if there are multiple overlapping PUSCHs including both CG PUSCHs and DG PUSCHs?
Fine with Proposal 5C-4.


	Qualcomm
	Further discuss is needed for these proposals.

	Xiaomi
	From our understanding, R16 NR-U configure a RRC parameter cg-UCI-Multiplexing to control whether CG-UCI and HARQ-ACK can be joint encoded or not. but at that time, the different priorities of CG-UCI and HARQ-ACK is not considered, that means cg-UCI-Multiplexing is used only for CG-UCI and HARQ-ACK with the same priority.
Now when we are trying to do multiplexing of different priorities, same method can be adopted, such as add a new RRC parameter to control whether to do multiplexing CG-UCI and HARQ-ACK of different priorities.


	

Moderator
	@Dear all: After reviewing your input, and more careful checking of the spec and contributions, it seems to me that we don need any of these proposals. I explain in the following and please review and comment, if there is inconsistency in the logic and hence, need for proposals to agree.
· cg-UCI-Multiplexing is configured per CG.
· Rel-16: phy-PriorityIndex is configured. Now, performing Intra-UE multiplexing procedure:
· Multiplexing could only occur when we resolve overlapping between same priority. In this case,
· If a PUCCH with HARQ-ACK overlaps with CG-PUSCH (both have the same priority):
· If cg-UCI-Multiplexing is enabled for that CG-PUSCH, HARQ-ACK would be multiplexed in CG-PUSCH as descirbed in 38.213.
· Otherwise, CG-PUSCH would be dropped as descirbed in 38.213.
· Prioritization (cancelation) could only occur when we resolve overlapping between different priority. In this case,
· If a PUCCH with HARQ-ACK and HP overlaps with CG-PUSCH with LP:
· CG-PUSCH is dropped.
· If a PUCCH with HARQ-ACK and LP overlaps with CG-PUSCH with HP:
· PUCCH is dropped.
· No matter if cg-UCI-Multiplexing is enabled or disabled.

· Rel-17: phy-PriorityIndex is configured. Now, performing Intra-UE multiplexing procedure:
· Multiplexing could occur when we resolve overlapping between different priority. 
· In this case if a PUCCH with LP HARQ-ACK overlaps with HP CG-PUSCH:
· If cg-UCI-Multiplexing is enabled for that CG-PUSCH, HARQ-ACK would be multiplexed in CG-PUSCH as descirbed in 38.213.
· Otherwise, CG-PUSCH would be dropped as descirbed in 38.213.
· In this case if a PUCCH with HP HARQ-ACK overlaps with LP CG-PUSCH:
· If cg-UCI-Multiplexing is enabled for that CG-PUSCH, HARQ-ACK would be multiplexed in CG-PUSCH as descirbed in 38.213.
· Otherwise, CG-PUSCH would be dropped as descirbed in 38.213.

Please note that the behaviour in 38.213 states that:
	When a UE would multiplex HARQ-ACK information in a PUSCH transmission that is configured by a ConfiguredGrantConfig, and includes CG-UCI [5, TS 38.212], the UE multiplexes the HARQ-ACK information in the PUSCH transmission if the UE is provided cg-UCI-Multiplexing; otherwise, the UE does not transmit the PUSCH and multiplexes the HARQ-ACK information in a PUCCH transmission or in another PUSCH transmission.


That means that in case of priortization/cancellation between LP and HP, cg-UCI-Multiplexing is irrelevant, since no multiplexing happens. In case of multiplexing between same priority or different priority, then the rule in 38.213 is applied, whether to multiplex or drop, no matter the priority. 
What happens, is based on NW configuration. But the UE behaviour is clear. The reason is that the NW configures CG. If CG is configured with HP, it is up to NW, to enable or disable cg-UCI-Multiplexing. Whehter it is good configuration or not, if CG is configured with HP and cg-UCI-Multiplexing is disabled, it is NW choice. NW could as well, configured CG with HP and enable cg-UCI-Multiplexing.

With respect to Proposal 5C-4, as Sony explained, it is taken care under AI 8.3.4.

@All: Moderator recommendation. Please share your view and comment on the following:
· Do you agree or disagree?
· If you agree and clarificaiton is needed, could we refine the wording and description of steps/cases above and capture it as conclusion? 


	Moderator
	
@All: Moderator will follow-up in 2nd round if conclusion is needed.




2.5C.2	Discussion – 2nd round
Moderator explained in previous section that it is worthwhile to review the following proposed conclusion by group to ensure whether it is a common view or not. If it is not, the issues should be identified to be addressed.
With respect to Intra-UE multiplexing procedures when UE is configured with both cg-UCI-Multiplexing and phy-PriorityIndex, the moderator view is as follows:
· The corresponding description in 38.213 is shown below which means that in case of priortization/cancellation between LP and HP, cg-UCI-Multiplexing is irrelevant, since no multiplexing happens. In case of multiplexing between same priority or different priority, then the rule in 38.213 is applied, whether to multiplex or drop, no matter the priority.

	When a UE would multiplex HARQ-ACK information in a PUSCH transmission that is configured by a ConfiguredGrantConfig, and includes CG-UCI [5, TS 38.212], the UE multiplexes the HARQ-ACK information in the PUSCH transmission if the UE is provided cg-UCI-Multiplexing; otherwise, the UE does not transmit the PUSCH and multiplexes the HARQ-ACK information in a PUCCH transmission or in another PUSCH transmission.


· With respect to joint or separate encoding of HARQ-ACK and CG-UCI, the disucsison is taken care under AI 8.3.3.
 
· If CG is configured with HP, it is up to NW, to enable or disable cg-UCI-Multiplexing. Whehter it is good configuration or not, is up to NW configuration. If CG is configured with HP and cg-UCI-Multiplexing is disabled, it is NW choice. NW could have as well configured CG with HP and enable cg-UCI-Multiplexing. The point is the main point is that UE behaviour is clear from specification perspective.

Proposed conclusion 5C-1: 
· For Intra-UE multiplexing when UE is configured with cg-UCI-Multiplexing CG and phy-PriorityIndex, UE behavior is clarified as below: 
· When performing Intra-UE multiplexing procedure, if a PUCCH including HARQ-ACK overlaps with a CG-PUSCH that is configured with cg-UCI-Multiplexing:
· If the PUCCH including HARQ-ACK and the CG-PUSCH have the same priority:
· For multiplexing (e.g. as in Rel-16 or upon support of corresponding features in Rel-17)
· If cg-UCI-Multiplexing is enabled for that CG-PUSCH, UCI with HARQ-ACK would be multiplexed in CG-PUSCH as descirbed in 38.213.
· Otherwise, CG-PUSCH would be dropped as descirbed in 38.213.
· If the PUCCH including HARQ-ACK and the CG-PUSCH have different priority:
· For prioritization (cancelation) (e.g. as in Rel-16)
· If the PUCCH is with LP and the CG-PUSCH with HP:
· PUCCH is dropped.
· No matter if cg-UCI-Multiplexing is enabled or disabled.
· If the PUCCH is with HP and the CG-PUSCH with LP:
· CG-PUSCH is dropped.
· No matter if cg-UCI-Multiplexing is enabled or disabled.
· For multiplexing (e.g. upon support of corresponding features in Rel-17)
· If the PUCCH is with LP and the CG-PUSCH with HP:
· If cg-UCI-Multiplexing is enabled for that CG-PUSCH, UCI including HARQ-ACK would be multiplexed in CG-PUSCH as descirbed in 38.213.
· Otherwise, CG-PUSCH would be dropped as descirbed in 38.213.
· If the PUCCH is with LP and the CG-PUSCH with HP:
· If cg-UCI-Multiplexing is enabled for that CG-PUSCH, UCI including HARQ-ACK would be multiplexed in CG-PUSCH as descirbed in 38.213.
· Otherwise, CG-PUSCH would be dropped as descirbed in 38.213.



	Questions: 

· Q1: Do you see benefit of discussing the proposed conclusion 5C-1? 

· Q2: Does discussing the proposed conclusion 5C-1 addresses the underlying issue with respect to input proposals in section 2.5C?
· If Yes, do you think there are still issues considering the input proposals in section 2.5C? 
· If No, can you please expain the reason?

· Q3: Please share any other comments for improvements.



	Company
	Comment

	Huawei, HiSilicon
	We do not see benefit in discussing the proposed conclusion.
The UE behavior is clear from our perspective as explained by Moderator.

	vivo
	It is beneficial to clarify how Rel-16 cg-UCI-Multiplexing interworks with the Rel-16 and Rel-17 intra-UE multiplexing and prioritization with different prioritise.
In addition, we do not agree following part in Proposed conclusion 5C-1 since it resuts in the dropping of the HP channel. It seems the highlighted yellow part below is the same as previous part.  

· If the PUCCH including HARQ-ACK and the CG-PUSCH have different priority:
[…]
· For multiplexing (e.g. upon support of corresponding features in Rel-17)
· If the PUCCH is with LP and the CG-PUSCH with HP:
· If cg-UCI-Multiplexing is enabled for that CG-PUSCH, UCI including HARQ-ACK would be multiplexed in CG-PUSCH as descirbed in 38.213.
· Otherwise, CG-PUSCH would be dropped as descirbed in 38.213.
· If the PUCCH is with LP and the CG-PUSCH with HP:
· If cg-UCI-Multiplexing is enabled for that CG-PUSCH, UCI including HARQ-ACK would be multiplexed in CG-PUSCH as descirbed in 38.213.
· Otherwise, CG-PUSCH would be dropped as descirbed in 38.213.


	Intel
	For proposal 5C-2, we share the same view HW, and we think that there is no need to make any conclusion since the UE’s behaviour is well understood.

With respect to proposal 5C-4, our understanding is that this AI has a lot of topics and progress has been quite slow. Furthermore, this specific topic is not even captured in the FL summary for AI 8.3. Given that we have only one meeting left, we are afraid that this may not be even discussed. Therefore, we would really suggest to discuss this topic here, especially since we have already made the following agreement:
Agreement
The RRC parameter of phy-PriorityIndex is applicable for CG operation in unlicensed band.


	Samsung
	We don’t need to make a conclusion. Especially, regarding Rel-17 discussion about intra-UE multiplexing, it should be discussed later after details are visible in the corresponding agenda. 

Just for clarification, it seems formulation is not clear in below condition. We think that one of condition should be opposite. 

· If the PUCCH is with LP and the CG-PUSCH with HP:
· If cg-UCI-Multiplexing is enabled for that CG-PUSCH, UCI including HARQ-ACK would be multiplexed in CG-PUSCH as descirbed in 38.213.
· Otherwise, CG-PUSCH would be dropped as descirbed in 38.213.
· If the PUCCH is with LP and the CG-PUSCH with HP:
· If cg-UCI-Multiplexing is enabled for that CG-PUSCH, UCI including HARQ-ACK would be multiplexed in CG-PUSCH as descirbed in 38.213.
· Otherwise, CG-PUSCH would be dropped as descirbed in 38.213.


	LG
	We share simila view with HW and Intel.

To avoid potential conflict with overall inter-priority multiplexing design being made in the intra-UE multiplexing agenda, it may be better to be treated/handled under that agenda, with consideration of possible various PUCCH/PUSCH combinations.


	Spreadtrum
	We think it would be better to make the conclusion or put it in 8.3.3 for further study.
One question for CG-UCI’s priority definition, do they share the same priority as CG-PUSCH?

	
Moderator

	
@vivo: As explained, the intention was to clairfy behaviour. As you rightly mentioned, the highlighted part would result in dropping a HP which is a poor configuration. One can specify to avoid gNB from such configuration, but since it doesn’t impact UE behaviour, one can also argue if that is needed to be specify. In my view , no. And it is the NW that with such configuration, causes dropping of HP PUSCH. I hope the main point is more clear now 😊

@Samsung: Yes, thank you for notcing 😊 It should have been as following:
· If the PUCCH is with LP and the CG-PUSCH with HP:
· If cg-UCI-Multiplexing is enabled for that CG-PUSCH, UCI including HARQ-ACK would be multiplexed in CG-PUSCH as descirbed in 38.213.
· Otherwise, CG-PUSCH would be dropped as descirbed in 38.213.
· If the PUCCH is with HP and the CG-PUSCH with LP:
· If cg-UCI-Multiplexing is enabled for that CG-PUSCH, UCI including HARQ-ACK would be multiplexed in CG-PUSCH as descirbed in 38.213.
· Otherwise, CG-PUSCH would be dropped as descirbed in 38.213.


@Intel: With 5C-4, the discsuson belongs to AI 8.3.3. whether the process is fast or slow, we can not disucss in isolation this issue under this agenda. 

@All: The main motivation was to see if we have a common understanding, which seems to be the case. Also, as some companies mentioned a conslusion may cause issues due to ongoing work in AI 8.3.3. Hopefully based on the discussion, the related proposals are not needed.

Moderator recommendation:
· No need ot capture any conclusion.
· From Moderator point of view, this discussion can be closed.
· Companies can persue discusisng if there is still need for clairifcations.



	Sony
	On the bullet regarding multiplexing of different priority, i.e.:

· For multiplexing (e.g. upon support of corresponding features in Rel-17)
· If the PUCCH is with LP and the CG-PUSCH with HP:
· If cg-UCI-Multiplexing is enabled for that CG-PUSCH, UCI including HARQ-ACK would be multiplexed in CG-PUSCH as descirbed in 38.213.
· Otherwise, CG-PUSCH would be dropped as descirbed in 38.213.
· If the PUCCH is with HP and the CG-PUSCH with LP:
· If cg-UCI-Multiplexing is enabled for that CG-PUSCH, UCI including HARQ-ACK would be multiplexed in CG-PUSCH as descirbed in 38.213.
· Otherwise, CG-PUSCH would be dropped as descirbed in 38.213.

Does the “as described in 38.213” (highlighted Turquoise here) refers to Rel-17 specs?  That is this “as described in 38.213” section does not exist now.

We appreciated the conclusion to align our understanding and have no strong views whether we need to formally conclude it in the Chairman report or not.


	
Moderator

	@Sony: The “as described in 38.213” (highlighted Turquoise here) refers to Rel-16 spec that is highlighted previously in the discussion. In moderator understanding that behaviour has caused the issue. It is correct that Rel-17 spec should be referred but it is not in place. That reference was used to facilcitate the discussion. Alternatively, we could replace the text in spec instead.
 

	Intel 
	@FL: Many thanks for the comment. From our perspective whether 5C-4 belongs to this AI or to AI 8.3.3 is more a grey area, since this is indeed a topic pertaining intra-UE multiplexing, but refers to a component which is strictly constrained for unlicensed design. 
However, this proposal is clearly an harmonization between NR-U and URLLC, rather than a new enhacement to Rel.16, which is the main aim of AI 8.3.3, and this is an harmonization pertaining the case when then system operates in shared spectrum, which
in general have been always been discussed in the unlicensed track. Anyway, as long as there is a clear understanding on where this proposal will be discussed, we are fine either way. As mentioned, we are just worried because this topic was not even included within the summary in AI 8.3.3.
 

	Apple
	We think it may be beneficial to draw a conclusion for R16 intra-UE multiplexing/prioritization and CG-UCI. We agree with moderator’s analysis for this case. But if companies think everything is clear, we would not insist.
For R17 intra-UE multiplexing/prioritization, it may need to be discussed further. We share similar view as vivo that for the following case, it may be more reasonable to drop PUCCH and transmit PUSCH. Moderator’s interpretation assumes no spec change compared to Rel-16. But since this is Rel-17, we will need to discuss and conclude. We are open for such a discussion.

· If the PUCCH is with LP and the CG-PUSCH with HP:
· If cg-UCI-Multiplexing is enabled for that CG-PUSCH, UCI including HARQ-ACK would be multiplexed in CG-PUSCH as descirbed in 38.213.
· Otherwise, CG-PUSCH would be dropped as descirbed in 38.213.


	Vivo2
	Thanks a lot Moderator’s explanation. For inter-action between the for Rel-16 intra-UE multiplexing/prioritization and cg-UCI-Multiplexing, we also agree with Moderator’s analysis and we think it is beneficial to have a conclusion to clarify the UE behavior. Since as Intel mentioned, this agenda is “CG harmonization”, clearly in Rel-16, the RRC parameter of phy-PriorityIndex is NOT applicable for CG operation in unlicensed band, but in Rel-17, the phy-PriorityIndex is applicable for CG operation in unlicensed band, we should have a common understanding on what is the UE behavior. 

For Rel-17 intra-UE multiplexing/prioritization, thanks a lot moderator’s replies. For URLLC operation on unlicensed band, we do not think it is reasonbale to drop the HP channel. Even if companies think that avoiding HP channel dropping can be achieved by gNB’s proper configuration, there still exsits some specification impacts on what is the UE behavior in case gNB does not configure, e.g. error case or UE always transmits the channel with HP or UE always drops the CG-PUSCH? It is necessary to clarify the UE behavior.   


	Xiaomi
	We agree with Intel that this topic is very much related to AI 8.3.3. and there is an ongoing issue discussed in AI 8.3.3 aoubt “how to enable R17 multiplexing, by RRC configuration or by dynamic indication? ”.  For example if in AI 8.3.3 it is supported to enable R17 multiplexing by RRC configuration, then may be an new RRC parameter should be needed to control how to do multiplexing for PUCCH and the CG-PUSCH with different priorities

	ZTE
	We are fine with the proposal except the UE behavior in the last scenario.
From the proposal, the CG-PUSCH will be dropped if cg-UCI-Multiplexing is disabled. We don’t think it is reasonable since the HP channel is canceled in this case, which violates the URLLC rule. If a channel should be dropped, we believe the dropped channel should be with LP. So we propose the following.
· For multiplexing (e.g. upon support of corresponding features in Rel-17)
· If the PUCCH is with LP and the CG-PUSCH with HP:
· If cg-UCI-Multiplexing is enabled for that CG-PUSCH, UCI including HARQ-ACK would be multiplexed in CG-PUSCH as descirbed in 38.213.
· Otherwise, PUCCH would be dropped as descirbed in 38.213.
· If the PUCCH is with HP and the CG-PUSCH with LP:
· If cg-UCI-Multiplexing is enabled for that CG-PUSCH, UCI including HARQ-ACK would be multiplexed in CG-PUSCH as descirbed in 38.213.
· Otherwise, CG-PUSCH would be dropped as descirbed in 38.213.


	Sony
	@Moderator: Thanks for the clarification.  I believe Rel-16 does not have CG-UCI & UCI multiplexing of different L1 priority.  I take it you mean to reuse the Rel-16 CG-UCI multiplexing rules(?).
We also have some concerns about dropping HP CG-PUSCH as commented by other companies.

	Huawei, HiSilicon
	We agree with Moderator’s recommendation.

	
Moderator


	@All: Based on the comments, it seems the views are aligned, considering an update to avoid dropping of HP channels. 
BUT Vivo mentioned that configuration of PhyPrioty index is not supported in Rel-16 for unlicensed. In that case, shouldn’t we capture C-4 (with updates) as Proposal?

Proposal 5C-1 (updated): 
· When performing Intra-UE multiplexing procedure, if a PUCCH including HARQ-ACK overlaps with a CG-PUSCH that is configured with cg-UCI-Multiplexing:
· If the PUCCH including HARQ-ACK and the CG-PUSCH have the same priority:
· For multiplexing (e.g. as in Rel-16 or upon support of corresponding features in Rel-17)
· If cg-UCI-Multiplexing is enabled for that CG-PUSCH, UCI with HARQ-ACK would be multiplexed in CG-PUSCH.
· Otherwise, CG-PUSCH would be dropped.
· If the PUCCH including HARQ-ACK and the CG-PUSCH have different priority:
· If multiplxing UCI on a PUSCH with different priroity is not supported
· The LP channel would be dropped as in Rel-16.
· If multiplxing UCI on a PUSCH with different priroity is supported, 
· If the PUCCH is with LP and the CG-PUSCH with HP:
· If cg-UCI-Multiplexing is enabled for that CG-PUSCH, UCI including HARQ-ACK would be multiplexed in CG-PUSCH.
· Otherwise, the LP channel would be dropped.

@All: Please share your view as the following:
· Do you agree with the description under Proposal 5C-1 as Rel-17 behavior?
· Considering vivo’s comment, do you think it should be captured as conclusion or proposal?



	Vivo
	Thanks a lot moderator’s great efforts. We are fine for above updated proposal 5C-1 in principle. Just one comment for the case of the PUCCH including HARQ-ACK and the CG-PUSCH have different priority, we suggest following modifications to also cover the case of HP PUCCH and LP CG-PUSCH

· If the PUCCH including HARQ-ACK and the CG-PUSCH have different priority:
· If multiplxing UCI on a PUSCH with different priroity is not supported
· The LP channel would be dropped as in Rel-16.
· If multiplxing UCI on a PUSCH with different priroity is supported, 
· If the PUCCH is with LP and the CG-PUSCH with HP:
· If cg-UCI-Multiplexing is enabled for that CG-PUSCH, UCI including HARQ-ACK would be multiplexed in CG-PUSCH.
· Otherwise, the LP channel would be dropped.

We think for it should be captured as proposal, consistent with what we made for some RRC parameters applicable or inapplicable in case cg-RetransmissionTimer is enabled/disabled. 


	Samsung
	We are generally fine this proposal. Just one clarification. Same priority handling is already supported in Rel-16. We are not sure why Rel-17 outcome is further needed. Maybe, if we understand correctly, following motivation (in highlighted yellow) is what moderator want to capture as examples. 

· When performing Intra-UE multiplexing procedure, if a PUCCH including HARQ-ACK overlaps with a CG-PUSCH that is configured with cg-UCI-Multiplexing:
· If the PUCCH including HARQ-ACK and the CG-PUSCH have the same priority:
· For multiplexing (e.g. as in Rel-16 or upon support of corresponding features in Rel-17)
· If cg-UCI-Multiplexing is enabled for that CG-PUSCH, UCI with HARQ-ACK would be multiplexed in CG-PUSCH.
· Otherwise, CG-PUSCH would be dropped.
· If the PUCCH including HARQ-ACK and the CG-PUSCH have different priority (e.g., or upon support of corresponding features in Rel-17):
· If multiplxing UCI on a PUSCH with different priroity is not supported
· The LP channel would be dropped as in Rel-16.
· If multiplxing UCI on a PUSCH with different priroity is supported, 
· If the PUCCH is with LP and the CG-PUSCH with HP:
· If cg-UCI-Multiplexing is enabled for that CG-PUSCH, UCI including HARQ-ACK would be multiplexed in CG-PUSCH.
· Otherwise, the LP channel would be dropped.

We also fine with vivo’s motivation. 

	LG
	Thanks FL for providing Proposal 5C-1.

Firstly, just focusing on the proposal itself, we suggest the following modification (with bule mark) for more clear understanding.

Proposal 5C-1 (updated – Modified): 
· When performing Intra-UE multiplexing procedure, if a PUCCH including HARQ-ACK overlaps with a CG-PUSCH that is configured with cg-UCI-Multiplexing:
· If the PUCCH including HARQ-ACK and the CG-PUSCH have the same priority and the CG-PUSCH is selected for UCI multiplexing:
· For multiplexing (e.g. as in Rel-16 or upon support of corresponding features in Rel-17)
· If cg-UCI-Multiplexing is enabled for that CG-PUSCH, UCI with HARQ-ACK would be multiplexed in CG-PUSCH.
· Otherwise, CG-PUSCH would be dropped.
· If the PUCCH including HARQ-ACK and the CG-PUSCH have different priority and the CG-PUSCH is selected for UCI multiplexing:
· If multiplxing UCI on a CG-PUSCH with different priroity is not supported or multiplexing UCI on a PUSCH with different priority is not enabled,
· The LP channel would be dropped as in Rel-16.
· If multiplxing UCI on a CG-PUSCH with different priroity is supported and multiplexing UCI on a PUSCH with different priority is enabled,
· If the PUCCH is with LP and the CG-PUSCH with HP:
· If cg-UCI-Multiplexing is enabled for that CG-PUSCH, UCI including HARQ-ACK would be multiplexed in CG-PUSCH.
· Otherwise, the LP channel would be dropped.

On the other hand, we are not sure (rather a bit worried) whether it would be OK to agree on the multiplexing cases in above solely without considering overall inter-priority multiplexing procedures (being discussed under the intra-UE mux agenda), which consists of two steps (e.g. resolve same priority PUCCH/PUSCH first, resolve different priority PUCCH/PUSCH second), and is based on three parameters (e.g. UCI on PUCCH with different priority, UCI on PUSCH with different priority, simultaneous PUCCH+PUSCH TX). Moreover, there are some proposals not to support UCI on CG PUSCH with different priority, etc..


	ETRI
	In our view, the introduction of a priority for CG PUSCH in NRU is a new feature of Rel-17. The UCI multiplexing on PUSCH is being still discussed in the other agenda, and we think this proposal may not be urgent to agree. (to moderator) This proposal is about HARQ-ACK only, and do we also discuss other UCI type such as CSI.

	
Moderator


	@ETRI/LG: This proposal is about ACK/NACK only and in fact about RRC parameter cg-UCI-Multiplexing
· @LG: Therefore, cg-UCI-Mux is in main bullet.
@Samsung: your understanding is correct.
@All: proposal is updated as the followwing to address the comemment. Please note I tried to make it very specific.

Proposal 5C-1 (updated 2): 
· When performing Intra-UE multiplexing procedure, if a PUCCH including with HARQ-ACK overlaps with a CG-PUSCH that is configured with cg-UCI-Multiplexing:
· If the PUCCH including HARQ-ACK and the CG-PUSCH have the same priority and the CG-PUSCH is selected for HARQ-ACK multiplexing:
· For multiplexing of HARQ-ACK on the CG-PUSCH (e.g. as in Rel-16 or upon support of corresponding features in Rel-17)
· If cg-UCI-Multiplexing is enabled for that CG-PUSCH, UCI with HARQ-ACK would be multiplexed in CG-PUSCH.
· Otherwise, CG-PUSCH would be dropped.
· If the PUCCH including HARQ-ACK and the CG-PUSCH have different priority and the CG-PUSCH is selected for HARQ-ACK multiplexing:
· If multiplxing UCI HARQ-ACK on the CG-PUSCH with different priroity is not supported
· The LP channel between PUCCH or CG-PUSCH would be dropped as in Rel-16.
· If multiplxing UCI HARQ-ACK on the CG-PUSCH with different priroity is supported, 
· If the PUCCH is with LP and the CG-PUSCH with HP:
· If cg-UCI-Multiplexing is enabled for that CG-PUSCH, UCI including HARQ-ACK would be multiplexed in CG-PUSCH.
· Otherwise, the LP channel would be dropped.


@All: Please review and share your view if there is concern now.
Clean up version here, copied below:

Proposal 5C-1 (updated 2): 
· When performing Intra-UE multiplexing procedure, if a PUCCH with HARQ-ACK overlaps with a CG-PUSCH that is configured with cg-UCI-Multiplexing:
· If the HARQ-ACK and the CG-PUSCH have the same priority and the CG-PUSCH is selected for HARQ-ACK multiplexing:
· For multiplexing of HARQ-ACK on the CG-PUSCH
· If cg-UCI-Multiplexing is enabled for that CG-PUSCH, HARQ-ACK would be multiplexed in CG-PUSCH.
· Otherwise, CG-PUSCH would be dropped.
· If the HARQ-ACK and the CG-PUSCH have different priority and the CG-PUSCH is selected for HARQ-ACK multiplexing:
· If multiplxing HARQ-ACK on the CG-PUSCH with different priroity is not supported
· The LP channel between PUCCH or CG-PUSCH would be dropped as in Rel-16.
· If multiplxing HARQ-ACK on the CG-PUSCH with different priroity is supported, 
· If cg-UCI-Multiplexing is enabled for that CG-PUSCH, HARQ-ACK would be multiplexed in CG-PUSCH.
· Otherwise, the LP channel would be dropped.


	Sony
	We can support Proposal 5C-1 (updated 2).  Note there is a typo in “multiplxing”, i.e.:

· If the HARQ-ACK and the CG-PUSCH have different priority and the CG-PUSCH is selected for HARQ-ACK multiplexing:
· If multiplexing HARQ-ACK on the CG-PUSCH with different priroity is not supported
· The LP channel between PUCCH or CG-PUSCH would be dropped as in Rel-16.
· If multiplexing HARQ-ACK on the CG-PUSCH with different priroity is supported, 


	Moderator

	@Sony: Thanks.

@All: Please review and share your view if there is concern now. This proposal is for email approval in case of no objection.
Clean up version here with fixed typo, copied below:

Proposal 5C-1 (updated 2): 
· When performing Intra-UE multiplexing procedure, if a PUCCH with HARQ-ACK overlaps with a CG-PUSCH that is configured with cg-UCI-Multiplexing:
· If the HARQ-ACK and the CG-PUSCH have the same priority and the CG-PUSCH is selected for HARQ-ACK multiplexing:
· For multiplexing of HARQ-ACK on the CG-PUSCH
· If cg-UCI-Multiplexing is enabled for that CG-PUSCH, HARQ-ACK would be multiplexed in CG-PUSCH.
· Otherwise, CG-PUSCH would be dropped.
· If the HARQ-ACK and the CG-PUSCH have different priority and the CG-PUSCH is selected for HARQ-ACK multiplexing:
· If multiplexing HARQ-ACK on the CG-PUSCH with different priroity is not supported
· The LP channel between PUCCH or CG-PUSCH would be dropped as in Rel-16.
· If multiplexing HARQ-ACK on the CG-PUSCH with different priroity is supported, 
· If cg-UCI-Multiplexing is enabled for that CG-PUSCH, HARQ-ACK would be multiplexed in CG-PUSCH.
· Otherwise, the LP channel would be dropped.


	Apple
	We are fine with the updated proposal, with the understanding that more complicated cases (e.g. LP HARQ-ACK + HP HARQ-ACK + PUSCH, HARQ-ACK + UCI + PUSCH) are not covered by this proposal. The other cases will be affected by decisions in AI 8.3.3.

	Moderator
	@Apple: Yes. That is why I tried to make the proposal as specific as possible. If still the formulation fails the intention, please let me know.






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. 
· 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   
· 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

	Sony
	We agreed that UL CI and Dynamic SFI have limitations in controlling UE’s COT.  We think that for controlling of UE initiated COT, it is easier if the gNB could cancel the UE’s COT as described in Section 2.7.

	Intel
	We are open to further discuss this proposal.

	Futurewei
	We are OK with the proposal, however we  think that should be extended to also include the maximum number of COTs that UE can initiate.

	DOCOMO
	We are open to further discuss this proposal.

	Huawei, HiSilicon
	We support the proposal as a proponent. The following is the related figure from our contribution for your convenience

@Sony, please note that the issue discussed in Section 2.7 is about cancelling the UE COT initiation assumption which, if supported, can be used to cancel UL transmissions that would otherwise overlap with gNB’s idle period. However, this is not the case this proposal addresses, i.e., gNB controls the collisions/blocking between UEs on the same channel without interrupting the FBE operation of (group) UE1 and without the need to reconfigure and signal updated configurations for all of impacted configured UL signals and channels (for each UE in the group).  
[image: ]
Figure 2. gNB controls collisions/blocking between URLLC UEs (or group of interlaced UEs) configured with different FFP parameters without interruption and triggering reconfiguration of impacted UL for all existing URLLC UEs through providing a COT duration parameter.
 

	Apple
	We still do not see a strong need for the proposal. Also we prefer not to reopen the discussion that had already been concluded.

	CATT
	We do not see a strong need for the proposal.

	vivo
	We do not think Proposal 5D-1 is needed, since we agreed that the collision is under gNB’s control. Even if something is needed, there are already many exsiting mechansms as shown in the above table avalaible, especially the COT limitation by introducing a new RRC parameter can be realized by reconfiguring the FFP to avoid any unwanted collisions.

	Spreadtrum
	We do not see strong need for the proposal. If the intension is to avoid the collisions between two UEs. It can be solved by proper UE-initiated configurations, including period and offset. Shorter period can achieve similar effect as the proposal.

	LG
	We support the proposal, and are share the same motivation (TDM management between UEs and/or gNB) with Huawei’s explanation in above.


	Nokia, NSB
	We still see that the existing mechanisms are sufficient and see no need for a specific new mechanism. 

	Lenovo, Motorola Mobility
	1. We think the conclusion “potential collisions or blocking are controlled/mitigated by gNB” achieved before applies to this case also. 
2. We are not convinced that already available mechanisms (e.g., proper configuration, DCI format 2_0 COT duration indicator, etc. ) to handle collision are not sufficient.
We wonder how the proposed mehcanim to limit the COT duration is useful considering different UEs might have different FFP duration and offset (e.g., UE1 FFP=3ms, offset=0; UE2 FFP=2ms, offset=1)  

	ZTE 
	We do not see a strong need for the proposal. 

	Samsung
	We don’t think optimization of the proposal is still needed, considering the minimum standard impact is expected for this WI.

	Qualcomm
	Further discussion is needed.

	Xiaomi 
	From our understanding, the intention of this proposal is to enable gNB to terminate a UE’s ongoing low priority PUSCH/CG-PUSCH transmission, so that a new transmission with higher priority for another UE can occupy the channel successfully.We do agree gNB’s control is essential in this case, but from our understanding, this function has been done in R16 URLLC. A group common DCI 2-4, referred as UL cancellation indication, has been introduced to allow gNB to terminate an ongoing PUSCH(CG/DG)/SRS transmission. One point that may be enhanced is, PUCCH and RACH related PUSCH cannot apply UL cancellation indication in current specification. But our initial view is, since it has been discussed but not enhanced in licensed band URLLC, it is also not quite necessary in unlicensed band URLLC.

	
Moderator

	Summary of views:
· Support: HW/HiSi, FW, LG
· FFS: Intel, DCM, QC 
· No need: Apple, CATT, vivo, Spreadtrum, Nokia/NSB, Len/MOT, ZTE, Samsung

@Moderator recommendation:
There is interest as well as support for this proposal. However, majority see no need for this enhancement. Therefore, Moderator is not driving the discussion. However, propoents are free to continue disucsison to promote the proposal.
If proponets are interested to continue discussion, please let the moderator know to arrange a place holder in the summary document.



	Moderator
	@All: Moderator is not driving discussion for second round. It is up to proponents to drive the discussion for consensus.


	Moderator
	The discussion in this section is concluded. 
It is up to proponents to drive the discussion for consensus on the remaining proposals.






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

	Intel
	We support this proposal.

	Futurewei
	We are OK with the Proposal  5E-1

	DOCOMO
	We think this is out of WID spope

	Huawei, HiSilicon
	We are OK with proposal if the majority views are still supportive. However, we note that it should be handled with low priority at least w.r.t other RRC related proposals due to its out-of-scope nature.

	Apple
	We are fine with the proposal.

	CATT
	We support proposal 5E-1.

	vivo
	For this topic, the channel access mode is semi-static. Not sure whether we need any agreement for dynamic channel access.

	Panasonic
	We are fine with the proposal.

	Spreadtrum
	We are fine with the proposal, and it can be with lower priority. 

	LG
	We are open to discuss this issue.

	Nokia, NSB
	We support this as the proponents.

	Lenovo, Motorola Mobility
	We suggest discussing this proposal with low priority as it may not be within the WID scope.

	ZTE 
	We support this proposal.

	ETRI
	We are OK with the proposal.

	Xiaomi
	We support this proposal.

	Moderator

	Summary of view:
· Support: Intel, FW, Apple, CATT, Pana, spreadtrum, Nokia/NSB, ETRI, ZTE
· OK/disucss w low priority: HW/HiSi, LG, vivo, DCM

=============================
@Moderator recommendation:
This proposal was discussed intensively last meeting and was almost ready to go. We have been through the motivations, etc. To save the time and prioritizing other topics, is there any objection to support the following proposal? 
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.

@All: Please indicate if you support P5E-1 or not. No comment means support.



	Moderator
	@All: It seems this proposal can be adopted.


	
Moderator

	The following was agreed via email Approval on Thurs. Oct 14:

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

The discussion in this section is concluded.
It is up to proponents to drive the discussion for consensus on the remaining proposals.





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 Xiaomi 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

	Intel
	We support Alt-2 within proposal 6-2, and proposal 6-3. 

As for the need to align the assumptions regarding the COT initiator across all carriers/ LBT BWs, while in principle a UE may assume that it can operate differently in every LBT BW without violating the ETSI BRAN [7], this may have several drawbacks. The main issue is that either the UE and gNB would need to handle for each RB set not only the COT initiator assumptions but also keep track separately of the respective idle periods so that to obey with the regulatory requirements and avoid mutual interference across UEs, which would add a lot more complexity at both the UE and gNB. The additional issue is that this may induce additional interference and blocking among devices since synchronization among device, so that to leave empty gaps within the idle period of the initiating device, may become a non-trivial issue, since a device to transmit or continue transmission may need to perform LBT in different instances of time for different RB sets. 

	Futurewei
	

	Huawei, HiSilicon
	Alt 1 in Proposal 6-1 is more aligned with our current understanding. We agree with Intel that’ in principle a UE may assume that it can operate differently in every LBT BW without violating the ETSI BRAN’. However, we would like to hear other companies’ views as well regarding the drawbacks. 

	Apple
	We may be missing something here, but before going into the detailed proposals, we wonder why this is particularly an issue for FBE but not LBE.

	vivo
	For Proposal conclusion 6-1, we support Alt.2, it is difficult to understand for a given UL transmission e.g. CG PUSCH occupying different RB sets, e.g. RB set #1, #2, #3 #4, how it works with Alt.1 that RB set #1 and #2 shares gNB’s COT; RB set #3, #4 uses UE its own COT.
For Proposal 6-2, we support Alt-2. We would like to further clarify our view, the COT-initiator alignment for a device to initiate the COT only applies to the RB sets which are sensed as idle. For those which are sensed as busy, no such assumption can be made. E.g., if DL BWP is 80MHz and has 4 RB sets, after LBT, gNB senses that RB set#1 and RB set #2 are idle, then gNB and UE assumes that the COT initiator in RB set#1 and RB set#2 is gNB, i.e., the COT-initiator assumption is aligned. When UE shares the gNB-initiated COT, UE can only use RB set #1 and RB set#2. If UL BWP is 80MHz, for a UE with CG resources in RB set #1, #2, #3 #4, and aligns with the FFP-u boundary, if the channels in RB set RB set #1, #2, #3 #4 are all idle, and UE initiates a COT, then gNB and UE assumes that the COT initiator is UE in all the 4 RB sets. gNB can share the UE-initiated COT in all these 4 RB sets.
For Proposal 6-3, we would like to further clarify our understanding: 
For example, a CG-PUSCH transmission uses RB set#1 and #2; UE transmits the CG-PUSCH by sharing gNB’s COT if the UE has determined that gNB has acquired the channel for both RB sets, RB set #1 and #2; Otherwise, if gNB has not aquire the channel on one RB set e.g. RB set#2, then UE can transmit the CG-PUSCH by intiating its own COT and when UE senses both RB set #1 and #2 are idle, the CG transmision can be performed by using UE’s COT, as hsown in Figure 1 below. Correct? 


Figure 1
 

	LG
	Regarding Proposal 6-3, it doesn’t seem that Intel and LG have different consideration on this issue, so we may need more precise wording and expression to make complete proposal. In this context, we suggest following way to formulate the proposal.

[Modified Proposal 6-3]
If, when operating on multiple carriers/LBT BWs, the assumptions regarding the COT initiator are aligned across all carriers/LBT BWs,
· a UE could assume to operate as an initiating device for a LBT BW i) if the UE didn’t assess and didn’t receive inication from the gNB that it shall operate as a responding device for any of LBT BWs, and ii) if the UE assesses or has received indication from the gNB that it shall operate as an initiating device for the LBT BW.
· a UE could not assume to operate as an initiating device for any of LBT BWs i) if the UE assesses or has received inication from the gNB that it shall operate as a responding device for at least one LBT BW, and the UE could assume to operate as a responding device for a LBT BW i) if the UE assesses or has received indication from the gNB that it shall operate as a responding device for the LBT BW.


	Nokia, NSB
	The difference between proposed conclusion 6-1 and proposal 6-2 is not fully clear. Anyway, our view is that the UE should assume same COT initiator for transmissions spanning over multiple 20 MHz RB sets (i.e. Alt-2 in Proposal 6-2), as it is our understanding this is also the underlying assumption with dynamic channel access mode. We therefore support the intent of Proposal 6-3, though we are not sure an agreement (and corresponding specification text) is required. 
We are ok with proposal 6-4, but disagree with the note that it is only reasonable if Alt-1 in Proposal 6-2 is adopted. This is only in case the UE is transmitting on multiple RB sets. The UE could still be configured with resources on multiple RB sets (each RB set having its own FFP configuration) but transmit only on one RB set at a time.

	Lenovo, Motorola Mobility
	Would like to first clarify what is the main motivation of alignment (in order to choose between Alt-1 and Alt-2): if it is UL-DL interference blocking idle periods, isn’t it a case that the conclusion “potential collisions or blocking are controlled/mitigated by gNB” is applicable to? If it is complexity of tracking some RB sets associated with u-FFP and some with g-FFP, and hence tracking corresponding idle periods (one set of RB-sets for u-FFP, and one set of RB-sets for g-FFP), what is the source of complexity exactly considering in non-wideband case, one transmission can be associated with a g-COT and one transmission can be associated with a u-COT?  

	ETRI
	Our view is aligned with Alt-1 in Proposal 6-1.
Also, based on our current understanding, no other solution specific to the wideband operation is needed for URLLC operation in FBE.

	Samsung
	We have similar question as Apple. And don’t think need to discuss or optimize for this proposal 

	Qualcomm
	We support Alt-2 for proposal 6-1,
We support Alt-2 for proposal 6-2,
We support proposal 6-3.

	Xiaomi
	We support Alt 1 in Proposal 6-1 and Proposal 6-4.
And to understand better, we have a question for @VIVO.
 For VIVO’s comment on Proposal 6-1 ,“it is difficult to understand for a given UL transmission e.g. CG PUSCH occupying different RB sets, e.g. RB set #1, #2, #3 #4, how it works with Alt.1 that RB set #1 and #2 shares gNB’s COT; RB set #3, #4 uses UE its own COT.” In fact we don’t see the problem in the case, for RB set #1 and #2,if CG-PUSCH is aligned with a UE FFP boundary and ends before the idle period of that UE FFP,and 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 in RB set #1 and #2, and gNB does not initiate the gNB FFP in RB set #3, #4. Then UE would assume that the CG-PUSCH corresponds to gNB-initiated COT for RB set #1, #2, and the CG-PUSCH corresponds to UE-initiated COT for RB set #3, #4. Please correct me is there is anything wrong in the example above.Thanks.


	

Moderator
	Summary of views:
Proposal conclusion 6-1:
· Alt-1: 
· Supported by: Xiaomi, HW/HiSi, ETRI
· Alt-2: 
· Supported by: vivo, QC

Proposal 6-2:
· Alt-1:
· Supported by: Xiaomi, Len/MoT
· Alt-2: 
· Supported by: Intel, LG DCM, MTK, vivo, Nokia/NSB, QC
Proposal 6-3 :
· Supported by: Intel, DCM, LG, Nokia/NSB, QC

Proposal 6-4:
· Supported by: Xiaomi

===========================
@All: There has been questions (by Apple) why this is an issue for LBE, not FBE. Also, Nokia clarifies that Alt-2 in P6-2 is inline with underlying assumption for LBE (I hope that answers Len/Mot question). 
If companies can provide more clairficaitons, please do.
================================
@Moderator recommendation: It seems to Moderator, maybe we can consider Proposal 6-2 and 6-3 (with LG update) for further disucsison. I have updated 6-3 in addition to LG update to be more accurate.
Please share your view.

Proposal 6-3 (updated):
If, In semi-static channel access mode, when operating on multiple carriers/LBT BWs, the assumptions regarding the COT initiator for a transmission are should be aligned across all carriers/LBT BWs at any transmission time. To align the assumptions,
· a UE could assume to operate as an initiating device for a LBT BW i) if the UE didn’t assess and didn’t receive inication from the gNB that it shall operate as a responding device for any of LBT BWs, and ii) if the UE assesses or has received indication from the gNB that it shall operate as an initiating device for the LBT BW.
· a UE could not assume to operate as an initiating device for any of LBT BWs i) if the UE assesses or has received inication from the gNB that it shall operate as a responding device for at least one LBT BW, and the UE could assume to operate as a responding device for a LBT BW i) if the UE assesses or has received indication from the gNB that it shall operate as a responding device for the LBT BW.


	Moderator
	@All: This discussion will be continued for second round.



2.6.2	Discussion – 2nd round
Proposal 6-3 (updated):
If, In semi-static channel access mode, when operating on multiple carriers/LBT BWs, the assumptions regarding the COT initiator for a transmission are should be aligned across all carriers/LBT BWs at any transmission time. To align the assumptions,
· a UE could assume to operate as an initiating device for a LBT BW i) if the UE didn’t assess and didn’t receive inication from the gNB that it shall operate as a responding device for any of LBT BWs, and ii) if the UE assesses or has received indication from the gNB that it shall operate as an initiating device for the LBT BW.
· a UE could not assume to operate as an initiating device for any of LBT BWs i) if the UE assesses or has received inication from the gNB that it shall operate as a responding device for at least one LBT BW, and the UE could assume to operate as a responding device for a LBT BW i) if the UE assesses or has received indication from the gNB that it shall operate as a responding device for the LBT BW.

· Supported by: Intel, DCM, LG, Nokia/NSB, QC

Moderator recommendation:
The question was raised whether there is an underlying difference from LBE. Nokia shared the view that the UE should assume same COT initiator for transmissions spanning over multiple 20 MHz RB sets (i.e. Alt-2 in Proposal 6-2), as it is our understanding this is also the underlying assumption with dynamic channel access mode.
If that is the common understanding, it seems Proposal 6-3 tries to ensure alignment since although LBT might be successful across different RB sets, but the assumption on COT initiator may not be the same. At least, that is the difference that moderator understood as compared to LBE. 
Please discuss and share your view such that we all have a common understanding.
	Questions:

· Please share your view on updated Proposal 6-3 and underlying question as explained by Moderator above.


	Company
	Comment

	Huawei, HiSilicon
	We do not support updated Proposal 6-3.
We share same view as Samsung and Xiaomi. 
If a CG PUSCH aligned with UE FFP spans 2 RB sets and the UE determines that it is sharing gNB COT in the 1st RB set, on what basis can the UE assume that the CG PUSCH also shares gNB COT on the 2nd RB set while the gNB has not transmitted anything at the beginning of its gNB FFP on the 2nd RB set? gNB COT on th 2nd RB set does not exist.  

	vivo
	We do not support proposal 6-3. It is not clear to us how UE “assesses” it shall operate as a responding device or an initiating device for following case as shown in Figure 1 wich is the same as the case mentioned by HW:


Figure 1

From our understanding, a CG-PUSCH transmission uses RB set#1 and #2; UE transmits the CG-PUSCH by sharing gNB’s COT if the UE has determined that gNB has acquired the channel for both RB sets, RB set #1 and #2; Otherwise, if gNB has not aquire the channel on one RB set e.g. RB set#2, then UE can transmit the CG-PUSCH by intiating its own COT and when UE senses both RB set #1 and #2 are idle, the CG transmision can be performed by using UE’s COT. 
We think the alignment is only valid for available RB sets that are sensed as idle, not all the RB sets.


	Intel
	We support the proposal, and we are generally OK with the updated text from LG, but this is not totally in line with our original proposal, and some small changes are needed as highlighted in blue: 

Proposal 6-3 (updated):
If, In semi-static channel access mode, when operating on multiple carriers/LBT BWs, the assumptions regarding the COT initiator for a transmission are should be aligned across all carriers/LBT BWs at any transmission time. To align the assumptions,
· a UE could assume to operate as an initiating device for a LBT BW i) if the UE didn’t assess and didn’t receive inication from the gNB that it shall operate as a responding device for any of LBT BWs, and ii) if the UE assesses or has received indication from the gNB that it shall operate as an initiating device for the LBT BW.
· a UE could not assume to operate as an initiating device for any of LBT BWs i) if the UE assesses or has received inication from the gNB that it shall operate as a responding device for at least one LBT BW, and the UE could assume to operate as a responding device for a LBT BW i) if the UE assesses or has received indication from the gNB that it shall operate as a responding device for all the LBT BWs.
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 and COT initiation validation process are met over all the RBs.

As explained below, these changes should address other company’s concerns

@HW, Vivo: In order understanding (please check the updated text), in the example that you are providing the UE cannot make the assumption that it will work as responding device, because it will need to check both RBs. So for 1st RB, the UE will assess that the gNB has initiated the COT. However, for the 2nd RB, it cannot make the same assumptio, and therefore it will not operate as responding device. However, since for at least one RB, it has assessed that it could operate as an initiating device, then the UE will operate as intiating device.

	Samsung
	It would be appreciated for proponents to share which specification text explains that UE should assume same COT initiators for UL transmissions in case of dynamic channel access mode. 

	LG

	@HW/vivo: 
For the example case you provided, first of all, the UE anyhow should not perform UL transmission by assuming different COT initiator between RB set 1 and RB set 2 since it is a single UL channel transmission and also to avoid cross-RB set interference, e.g. by UL transmission from RB set 2 to the idle period of gNB FFP in RB set 1.
We think how to handle such case where the determined COT initiator is different for a same UL channel over multiple RB set can be separately discussed, on the other hand, what we try to suggest here is to align COT initiator, i.e., not to assume different COT initiator across multiple RB sets within a same carrier to avoid the above cross-RB set interference.

@Intel:
We are fine with your update in red part, but we may need to further clarification on your update in bule part. Our understanding on Rel-16 NR-U channel access for wideband carrier with multiple RB sets is that, whether to perform LBT for all RB sets or transmitted RB set by the UE depends on whether intra-carrier guard band is configured or not between RB sets. So, we think that how to perform channel access by UE can follow Rel-16 NR-U design, then given that, would there be any critical problem?


	Spreadtrum
	(1) We have one questions for the first bullet: according to other cases not defined in the proposal, e.g. when UE has access RB set1 for PUSCH1, then the UE needs to transmit PUSCH2 over RB set 1 and 2 without any inication from the gNB. Is it an error case or not? What is UE behavious?
(2) For UE assesses, does it mean UE receive DL burst? For inication from gNB, does it mean SFI indication and DCI scheduling indication?

	Moderator
	
@All: Some companies assume that assumption of COT-initiaor could be different on different RB sets for a transmission, some say not, and see the proposal as enhancement.
From Moderator point of view, the transmision can occur even with different COT-initiator assumptions. However, it seems there are different views.


Moderator recommendation: Continue discusison to establish a common view on whether the COT-initaor assumption should be aligned or not. 


	LG
	@Spreadtrum: Thank you for the questions.
But actually I didn’t understand your first question, so could you repeat again with more explanation on your example case?
On your second question, Yes, “UE assesses“ means UE detect DL TX from gNB, and “inication from gNB“ means COT initiator indication by scheduling DCI or Rel-16 CO indication by group-common DCI.

	Intel 
	
@ Samsung: Please refer to Nokia’s reply. 
@LG: We are completely alligned with you, and we not do intend to modify anything from the Rel.16 NR-U channel access procedure. Let me clarify more in details the aim of the text in blue is:
· “if the UE assesses or has received indication from the gNB that it shall operate as a responding device for all the LBT BWs.”
The blue text above is to better capture that for a UE to assume that it will operates as responding device, it is not sufficient to check only a single RB set as pointed out by Huawei & Vivo. In fact, in this case, for a UE to declare to operate as responding device, it should assess that is can operate as responding device individually for all RB sets. 


· 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 and COT initiation validation process are met over all the RBs.

The blue text above is a general note indicating that regardless of the COT initiator assumption that the UE makes, a transmission can only occur if the channel access rules enstablies in Rel.16 must be met across all the RB sets. For instance, in the example provided by Vivo, for the UE to transmit it must succed LBT in both RB sets. This also implies that the COT initiation validation rules, as described in section 2.7.2., should now be extended to all the RBs.

@SpeadTrum: if I understand well your question is wheter the following is allowed:

 
In this case, our understanding is that this would be treated as an error case, if PUSCH1 is at the u-FFP boundary and PUSCH2 falls within the u-FFP. If PUSCH2 falls instead outside of u-FFP where PUSCH1 is transmitted, PUSCH2 aligns with a separate u-FFP boundart, then PUSCH2 can be transmitted.

	Apple
	The latest proposal covers "across all carriers/LBT BWs". We tend to agree that the same COT initiator should be assumed for a UL transmission across multiple RB sets within a carrier, but wonder why such an assumption is also needed for UL transmissions on different carriers. What is the issue if UL transmissions on different carriers are handled independently.

I tried to formulate the proposal differently based on my understanding, and wonder if this correctly reflect the intention and may help align the understanding among companies.

In semi-static channel access mode, when operating on multiple carriers/LBT BWs on a carrier, the assumptions regarding the COT initiator for a UL transmission should be aligned across all carriers/LBT BWs for the UL transmission at any transmission time. To align the assumptions,
· A UE assumes to operate as an initiating device for a UL transmission
· if the UL transmission is dynamically scheduled and the UE has received indication from the gNB that it shall operate as an initiating device, or 
· if the UL transmission is configured and the UE determines that it shall operator as an initiating device for any of the LBT BWs.
· A UE assumes to operate as a responding device for a UL transmission
· if the UL transmission is dynamically scheduled and the UE has received indication from the gNB that it shall operate as a responding device, or 
· if the UL transmission is configured and the UE determines that it shall operator as a responding device for all the LBT BWs.

	Vivo2
	Thanks a lot Intel’s replies. We understand your intention and we think we are on the same page regarding to the COT initiator for a UL trasnmission cross multiple RB sets.
Thanks a lot Apple’s reformulation. We are fine with Apple’s reformulated proposal.
We also wonders why such assumption is needed for UL transmissions on different carriers.

	LG
	@Apple: Thank you for the question. 

The inclusion of “carriers” is intended to cover the case of intra-band CA which would not be different from the case of single carrier consisting of multiple RB sets.

@Intel: Thank you for the reply and explanation.

But, we still don’t see the reason why the UE is required/enforced to validate gNB COT for all the LBT BWs, i.e., whole carrier. Even considering a single UL allocated over multiple LBT BWs, we think it would be sufficient for UE to validate only the scheduled LBT BWs rather than all the LBT BWs over whole carrier. Probably, if the “all” in above was intended for all the LBT BWs allocated for a UL transmission (I guess like this), then we suggest the following modification (in yellow mark).

Proposal 6-3 (Modified):
If, In semi-static channel access mode, when operating on multiple carriers/LBT BWs, the assumptions regarding the COT initiator for a transmission are should be aligned across all carriers/LBT BWs at any transmission time. To align the assumptions,
· a UE could assume to operate as an initiating device for a set of LBT BWs configured/scheduled for a UL transmission i) if the UE didn’t assess and didn’t receive inication from the gNB that it shall operate as a responding device for any of LBT BWs, and ii) if the UE assesses or has received indication from the gNB that it shall operate as an initiating device for the the set of LBT BWs.
· a UE could not assume to operate as an initiating device for any of LBT BWs i) if the UE assesses or has received inication from the gNB that it shall operate as a responding device for at least one LBT BW, and the UE could assume to operate as a responding device for a set of LBT BWs configured/scheduled for a UL transmission i) if the UE assesses or has received indication from the gNB that it shall operate as a responding device for the set of LBT BWs.
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 and COT initiation validation process are met over all the RBs for all the LBT BWs configured/scheduled for the transmission.

Alternatively (or for clarity), we can consider further modification as below.

Proposal 6-3 (Modified further):
If, In semi-static channel access mode, when operating on multiple carriers/LBT BWs, the assumptions regarding the COT initiator for a transmission are should be aligned across all carriers/LBT BWs at any transmission time. To align the assumptions,
· a UE could assume to operate as an initiating device for a UL transmission LBT BW i) if the UE didn’t assess and didn’t receive inication from the gNB that it shall operate as a responding device for any of LBT BWs, and ii) if the UE assesses or has received indication from the gNB that it shall operate as an initiating device for the LBT BW(s) configured/scheduled for the UL transmission.
· a UE could not assume to operate as an initiating device for any of LBT BWs i) if the UE assesses or has received inication from the gNB that it shall operate as a responding device for at least one LBT BW, and the UE could assume to operate as a responding device for a UL transmission LBT BW i) if the UE assesses or has received indication from the gNB that it shall operate as a responding device for the LBT BW(s) configured/scheduled for the UL transmission.
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 and COT initiation validation process are met over all the RBs for all the LBT BWs configured/scheduled for the transmission.


	Xiaomi
	To better understand the motivation behind Proposa 6-3, we have a question for @VIVO’s comment on Proposal 6-1 ,
“it is difficult to understand for a given UL transmission e.g. CG PUSCH occupying different RB sets, e.g. RB set #1, #2, #3 #4, how it works with Alt.1 that RB set #1 and #2 shares gNB’s COT; RB set #3, #4 uses UE its own COT.” 

In fact we don’t see the problem in the case. If CG-PUSCH is aligned with a UE FFP boundary and ends before the idle period of that UE FFP,and 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 in RB set #1 and #2, and gNB does not initiate the gNB FFP in RB set #3, #4. Then UE would assume that the CG-PUSCH corresponds to gNB-initiated COT for RB set #1, #2, and the CG-PUSCH corresponds to UE-initiated COT for RB set #3, #4. 

We don’t see any issue with unaligned COT-initiator in the above case. Please correct me is there is anything wrong in the example above.Thanks.

Or maybe, there are some other cases that may have problems? Please kindly give an example illustration. thanks.


	ZTE
	For proposal 6-3, we agree with Apple’s reformulated proposal. It seems clearer to separately consider dynamic scheduling and configured grant for the UE assumption.

	LG
	@Xiaomi: 
As we commented earlier, there could be UE-to-gNB interference which would be critial issue if COT initiator is not aligned across RB sets. 

In your example, if the CG-PUSCH is allocated to be overlapped with the idle period of gNB FFP, the UE would transmit RB sets #3 and #4 assuming UE-initiated COT, but the transmission would cause the interference to RB sets #1 and #2 where the gNB would operate COT initiator.


	Intel
	@LG: As for the reason why the UE is required to validate gNB COT for all the LBT BWs, the issue is that the gNB and UE may not always transmit using the same BW, and in some cases this may lead to failing to comply with the ETSI BRAN. 
Let me clarify further using the example provided by Vivo (copied below). 
Let consider two cases: 
1. Case 1 (DL and UL are separated by a gap): In this case, the UE may make the assumption that for PUSCH1 it shall operate as responding device if it only checks RB set1. However, in reality this is not the case given that the gNB has not acquired RB set2, and while this may not violate the ETSI BRAN will lead to ambiguity between the UE and gNB on the idle period of the initiator device.
2. Case 1 (DL and UL may be back-to-back with no gap): In this case, the UE may not even perform LBT for both RB sets, while the channel was never acquired for RB set2, which clearly will lead to violating the regulatory requirements. 
  






	Futurewei
	 Thanks for this discussion. Is it possible that have two COT not aligned because one was generated by the scheduling DCI and the second was from a CG, each in a different BWP? We are not sure why we need to add additional restrictions if everything is under the control of gNB and the ETSI BRAN does not ask for additional restriction. 


	Lenovo, Motorola Mobility
	· Not clear where in the specification the behavior (underlying assumption about aligning COT inititiator among LBT BWs) is described. 
· In addition, for the Apple’s proposal, what would be the behavior for the caes not covered by the proposal (e.g., the UE could not determine that it shall operate as a responding device for all the LBT BWs.)  

	Apple
	@LG, we have different opinions regarding intra-band CA. For intra-band CA, the restriction is that UE cannot transmit on one CC and receive on another CC at the same time. It does not prevent a UE transmitting on two CCs, one sharing gNB’s COT and another initiating its own COT. I don’t see why we need the restriction so far.
For multiple RB sets within a CC, it is a single transmission, which should have consistent handling across the multiple RB sets.
@Lenovo/MotM, the remaining cases are covered by the condition “the UE determines that it shall operator as an initiating device for any of the LBT BWs” under the first bullet.

	
Moderator
	@All: It seems to me this discussion would be continued until next meeting (hopefully only one). Few comments that would be beneficial to get clarity at least this meeting:
· Len/MOT raises valid questions. It is also not clear to me why the assumption should be aligned. I understand it simplifies the operation and that is a good motivation.
· Given alignment, Apple has a valid point to consider RB sets in the same carrier. Extensing to different carriers interms of inter-band or intra-band needs more justification.


	LG
	@Apple: Thank you for sharing the opinion.

As already commented to Xiaomi’s question in above, there could be UE-to-gNB interference issue which would be critial if COT initiator is not aligned even across carriers within intra-band CA. For example, in case where UE would transmit UL in CC#1 based on gNB COT and transmit UL in CC#2 based on UE COT, if the UL in CC#2 is allocated to be overlapped with the idle period of gNB FFP, the transmission would cause the interference to CC#1 where the gNB would operate COT initiator.

@Intel: Thank you for providing the opinion.

I agree that UE and gNB may not always transmit using the same BW. But even such case, the gNB would, anyhow, do UL reception (for whole carrier BW) during the symbols/slots which is configured/scheduled to the UE for UL TX resource, regardless of UE transmission BW, and the gNB might do DL transmission in other symbols/slots. Given that, we think the COT validation and LBT operation are required only for the scheduled RB sets rather that whole carrier BW (if the intra-carrier guard band is configured), and accordingly, we had suggested the modification in above. So, what do you think about the modified Proposal 6-3 in above?


	ETRI
	We still think that the COT initiator assumption needs not always be aligned across RB sets, but we are open to further investigate the issues until the next meeting as the FL suggested.




2.7	Control of initiated COT
Below is a selection of set of proposals that impact the assumption of COT initiator or related procedures.
Proposal 7-1:
· 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.
· Supported by: Intel
· On Prposal 7-1, Moderator udnerstanding is that a later DCI can always override previous assumption. But if that is not a common understanding, it coud be discussed and clairifed.Similarly to Proposal 7-2.

Proposal 7-2:
· 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. 
· Supported by: Sony, LG (DCI 2_0)
· On Proposal 7-2, Sony propose to have a mechanism to cancel a UE-initiated COT. In Moderator’s view the principle is similar to previous DCI but overding is done with group common DCI. Xiaomi disucsses that the intention is to cancel an ongoing UL transmission and for that DCI 2_4 can do the job. However, it is not clear from Moderator point of view if that is the intention, or rather cancelling the assumption that a UE has initiated a COT. Changign the assumption wold impact other transmission that are not necessarily ongoing. Therefore, clarification is needed

Proposal 7-3:
· 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.
· Supported by: HW/HiSi


Proposal 7-4:
Consider allowing 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.
· Supported by: LG

Proposal 7-5:
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.
Supported by: LG

Proposal 7-6:
· Consider to define the FFP including or starting with essential DL/UL transmission occasions (such as SSB or CORESET#0) as default FFP-g.
· Supported by:LG


2.7.1	Discussion – 1st round

	Question: 

Q1: Please share your view on Proposals 7-1 to 7-6.

Q2: Please provide clarifications where there is a misunderstanding on the intention of a proposal, or unclarity whether exist methods to achieve the goal of a proposal.

Q3: Please suggest candid porposals that are critical for design and are not currently lifted up for discussions.


	Company
	Comment

	Sony
	Proposal 7-1 and 7-2 are the same but worded differently.  The intention is allow the gNB to tell the COT initiating UE that its COT is cancelled.

	Intel
	As for proposal 7-1, we support this proposal. As for the FL’s assumption, that is correct. So this procedure would not come at any additional cost, since the current framework could be used.

As for proposal 7-2, the text/intention should be further clarified. As the text is provided, we have same concerns as the moderator.

As for proposal 7-3, we support the proposal.

As for proposal 7-4, we support the proposal

As for proposal 7-5, we are not OK with the proposal, since we believe this would lead to violate the ETSI BRAN: in fact if the UE does not check all the assumptions for each CC, the UE could be allowed to transmit even in CCs where the gNB’s would not have acquired the COT.

As for proposal 7-6, we do not think this is necessary, and could be handled by the network.


	Futurewei
	We are Ok in principle with the Proposal 7-1 and 7-2, We support the Proposal 7-3 and 7-4. For 7-5 and 7-6 we have a similar understanding as Intel. In 7-5 the LBT is necessary for eac CC, for 7-6 it is not needed it.

	DOCOMO
	Proposal 7-1: Support
Proposal 7-2: If the intention is same as Proposal 7-1 as clarified by Sony, it can be merged to Proposal 7-1
Propsoal 7-3: Support
Propsoal 7-4: Support
Propsoal 7-5: We share the view with Intel/Futurewei
Propsoal 7-6: Clarification is necessary what the motivation is.

	Huawei, HiSilicon
	We support Proposal 7-3 and we understand that Proposal 7-4 is addressing the same issue. Proposal 7-3 is formulated following the language used in the agreements made last meeting though.

The following is the related figure from our contribution for your convenience
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Figure 1. gNB schedules UL transmission in a later u-FFP in the same g-FFP that carries the scheduling DCI; the latest agreement does not apply.
 
We do not think Proposal 7-6 is needed. 

	Apple
	P7-1/7-2: We do not see a strong need/motivation.
P7-3/7-4/7-5: We think these are covered by the agreements from last meeting already.
P7-6: Do not see the need.

	vivo
	For Proposal 7-1 and 7-2, if it is already supported or natural consequnces of dynamic SFI/UL CI etc., then we do not need to agree them.

Proposal 7-3 and 7-4 are similar and also the natural conseuqnce of the agreement on COT-initiator for DG?
For proposal 7-5, not sure why it can be skipped, assume same COT-initiator across CCs?
For proposal 7-6, clarification is needed on the motivation.

	LG
	Regarding Proposal 7-5, the situation is that DCI and the corresponding scheduled UL are on different CC/RB set but those are within same gNB FFP. Indicating gNB-intiated COT based TX for scheduled UL means that the gNB has already initiated even for the CC with the scheduled UL. In this case, we don’t see the reason to drop the scheduled UL even if DL is not detected by UE for the CC with the scheduled UL.


	Nokia, NSB
	Proposal 7-1: support, but probably no further agreement needed. To be discussed if UE-initiated transmission during idle period of an “active” gNB FFP (or the other way around) can represent a problem from regulatory/co-existence perspective.  

Proposal 7-2: not needed, UL cancellation mechanism already ion the specs. 

Proposal 7-3 and 7-4: agree on UE behavior but not clear whatr this additionally brings as compared to previous agreement(s). 

Proposal 7-5: agree. X-CC scheduling can itself imply that the gNB has or has not acquired a COT, depending on what it indicates to the UE. If the gNB indicates the UE as COT initiator, the UE shall still perform LBT. If gNB indicates itself as the COT initiator, the UE no longer needs to double check if the g-FFP exists.

Proposal 7-6: this is not needed. There are already mechanisms agreed (e.g. use of SFI) to prevent UEs from initiating COT overlapping with gNB transmission of critical signals such as SSB or CORESET#0)

	Lenovo, Motorola Mobility
	7-1/7-2: 
a. it would be reasonable to first clarify the benefit of changing the COT initiator assumption for a transmission. In our view, changing the COT initiator assumption of a transmission could change 
· FFP idle periods the transmission could overlap with
· COT initiator assumption of subsequent configured UL transmissions, which effectively could change FFP idle periods the subsequent configured UL transmissions could overlap with  
b. We would like to understand what is meant by “gNB to overwrite through DCI scheduling indication any prior decision regarding the initiator of the COT”. Does it mean for the COT initiator assumption of a scheduled PUSCH transmission by a first scheduling DCI can be changed by sending a second scheduling DCI for the same PUSCH? Also, we are wondering if a timeline needs to be defined to determine the latest time an overriding DCI can be sent.
c. Besides, we are wondering if DCI 2_0 (COT duration indicator) can be used to limit a COT duration/COT cancellation
7-3/7-4: OK
7-5: suggest discussing afetr the outcome of wide-band discussion?
7-6: from LG contribution, seems the intention is to avoid “potential UL-to-DL interference due to COT initiation by UE”, wondering if the conclusion “potential collisions or blocking are controlled/mitigated by gNB” is applicable to this case?
  

	ZTE
	For Proposal 7-1 and 7-2, we share similar view with Moderator that overriding through a later DCI is within the current framework, so an explicit agreement may not be necessary.
For Proposal 7-3 and 7-4, the conclusion of RAN1 #106e can cover these case.
For Proposal 7-5, each CC needs LBT and we do not support this proposal.
For Proposal 7-6, we don’t think it’s needed.

	ETRI
	Proposal 7-1/7-2: We do not see a strong need/motivation.
Proposal 7-3/7-4: We have the same understanding but seems that they are already covered by the previous agreements.
Proposal 7-5: In our understanding, the current ETSI regulation says that the channel access mechanism for FBE is applied independently per channel, and cross-channel LBT or COT sharing is not mentioned (which can be interpreted to be not allowed).
Proposal 7-6: Clarification on motivation seems needed.

	Samsung
	For P7-1/2, we think that this is a kind of optimization issue, not essential issue to solve. Given this agenda is aiming at minimum standard impact, we are not supportive of these. 

For P7-3/4, motivation is not clear, and it is against the conclusion we made in last meeting about “validated” since validation is only valid if transmission would start at the FFP boundary in the following conclusion. 
· 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.

For P7-5/6, motivation is not clear. It needs more discussion on whether it is critical or not. 


	Xiaomi
	For Proposal 7-1, we have the same understanding as Moderator that a later DCI can always override previous assumption. so Proposal 7-1 is in fact already supported.
For Proposal 7-2, we take the intention is not to cancel a ongoing/upcoming UL transmission, so UL CI in existing R16 spec can do the work. but if my understanding is wrong, please correct me. Thanks.

	
Moderator

	Summary of views:
Proposal 7-1:
· Supported by: Intel, Sony (merge 7-1&7-2), FW, DCM, Nokia/NSb (as clarifcation)
· No need: Apple, vivo, Len/Mot, ZTE, ETRI, Samsung
Proposal 7-2: 
· Supported by: Sony, LG (DCI 2_0), FW, DCM
· No need: Apple, vivo, Nokia/NSB, ZTE, ETRI, Samsung

Proposal 7-3:
· Supported by: HW/HiSi, Intel, FW, DCM, Len/Mot
· No need: Apple, vivo, Nokia/NSB?, ZTE, ETRI, Samsung
Proposal 7-4:
· Supported by: LG, Intel, FW, DCM, HW/HiSi?, Len/Mot
· No need. Apple, vivo, Nokia/NSB, ZTE, ETRI, Samsung

Proposal 7-5:
Supported by: LG
No need: Intel, FW, DCM, ZTE, Samsung
Proposal 7-6:
· Supported by:LG
· No need: Intel, FW, DCM, HW/HiSi, Apple, vivo, Nokia/NSB, Len/Mot?, ZTE, Samsung

@All: It seems most of the companies assume that Proposals 7-1 to 7-4 some how are convered by previous agreement. Proposal 7-5 and 7-6 lack support to be promoted.

@Moderator recommendation: We can discuss to formualte proposed conclusion to cover P7-1/7-2 and P7-3/7-4. If that is agreeable, please help with suggestions. 
On Proposal 7-5, P7-6 moderator suggest to be down-priortized. However, propoents are free to drive the discusison. If that is the preference, please let moderator know to provide a place holder for disucssion.


	Sony
	On Proposal 7-1/7-2, when we said it is already covered in previous agreement, does this mean that:
1) UE initiated a COT and gNB later sends a DCI (DL/UL Grant) scheduling an UL transmission still in the current UE’s FFP using the new DCI field, stating that the COT initiater is the gNB?

Would appreciate if this is what other companies have in mind in terms of “already supported by previous agreement”?

	LG
	We think at least Proposal 7-5 requires relevant decision for completion of COT initiator assumption/validation from UE behavior perspective.

Specifically, for the case where a DCI and the scheduled UL (for which gNB COT based TX is indicated by the DCI) are on different CC/RB set but those are within same gNB FFP period, it is to be decided whether the UE needs to validate (by detecting) gNB COT for the CC/RB set with the scheduled UL.

As already commented, indicating gNB COT based TX itself means that the gNB has already initiated COT also for the CC/RB set with the scheduled UL, thus we don’t see the reason to validate the gNB COT (and drop the scheduled UL if DL is not detected by UE) for the CC/RB set with the scheduled UL.


	Moderator

	@Sony: Yes. Moderator understanding is that can happen. The assumption of COT-undership is “per transmission”. That means that two transmissions can be associated with two different COT-ownership in the same u-FFP or g-FFP.

@All: It is not clear to moderator if discussion is second round is needed. Moderator however, will initiate second round with some proposals for conclusion to ensure same common understanding.

	
	@FL: while it seems that for 7-1/7-2 there is divergence in opinion in how to interpret the prior agreement, would it be OK to formulate a conclusion on that. So later, we may not end up arguing again on how the agreement will be reflected in the spec.

As for proposal 7-3 and 7-4, as previously mentioned, we support these proposals.




2.7.2	Discussion – 2nd round
Motivation:
Moderator explained in section 2.1.2, the question on interpretation of COT-ownership for different DG/CG repetitions, as well as discussions related to Proposals 7-1/7-2 in Section 2.7, Issue#2 in section 2.8, led to a more general question that for a UL transmission consisting of multiple sub-transmisisons, how the assumption of COT-ownership is affected under different circumstances such as:
· Presence of idle period within the transmission
· Changes of FFPs and corresponding owner-ship within the transmission 
· Changes on owner-ship assumption within the transmission by a DCI
· Invalidty of indicated owner-ship assumption within the transmission by DCI
· ....
It should be understood that the general principles in Rel-16 should be applicable to Rel-17.  However, Moderator would like to organize the discussion after examining the specified behaviour to ensure whether the group shares the same understanding. 
Therefore, this section will be updated with relevant questions for the purpose above.
Moderator analysis
Moderator would like to discuss the topic following in three steps as the following:
· First step: Let’s consider the following basic principles based on rules and sensible operations on unlicensed and the agreements made.
· Second step: Based on these principles, we can discuss the proper behaviour with respect to some questions and proposals.
· Third step: Let’s discuss if there is any different view for any part of basic principles. Also, let’s discuss if there is any part that needs to be captured as agreement. As well as, if there is a need to capture them as conclusion.  

First step: Basic principles on COT-ownership and sensing are described below in Set A, B and Set C:
Set A:
1. Any transmission is associated to an FFP with an owner that can initiate the corresponding COT.
2. For a transmission burst that includes multiple transmissions, the associated COT-ownership for all transmissions in the transmission burst is the same.
3. COT-ownership is per transmission burst.
a. Associated COT-ownership for any two transmission bursts within an FFP (UE-FFP or gNB-FFP) can be same or different.
4. For a transmission burst that includes multiple transmissions, if sensing is applicable for the 1st transmission, the following is applied:
a. For the 1st transmission that is applicable for sensing, if the sensing fails that transmission is dropped and the sensing would be applicable to the next transmission in the burst, if any.
b. For the 1st transmission that is applicable for sensing, if the sensing succeeds that transmission occurs and no sensing would be applicable to the remaining transmissions in the burst, if any.
Set B:
1. Multiple scheduled UL transmissions that are associated to the same scheduling DCI, apply the same COT-ownership by the scheduling DCI.
a. Examples are dynamic repetitions of PUSCH or PUCCH, scheduling multiple PDSCHs/PUSCHs by single DCI.

Set C:
1. A cross-FFP scheduled UL transmission refers to a UL transmission scheduled in a g-FPP by a scheduling DCI in a different g-FPP. 
2. A same-FFP scheduled UL transmission refers to a UL transmission scheduled in a g-FPP by a scheduling DCI in the same g-FPP. 
3. For a cross-FFP scheduled UL transmission, the UE should validate the indicated COT-ownership by DCI. If it is not validated, the scheduled UL transmission is dropped.
4. For a same-FFP scheduled UL transmission, the UE should validate the indicated COT-ownership by DCI. If it is not validated, the scheduled UL transmission is dropped.
a. Note that the validation occurs implicity following the basic rules of channel access as the following: 
i. If gNB is indicated as COT-ownership, since the UE has received shceudling DCI in the same gNB FFP, it can assume the indicated COT-ownership is valid.
ii. If UE is indicated as COT-ownership
1. For a scheduled UL transmission at UE-FFP boundary, the indication is valid. UE has to perform sensing and its COT would be initiated by successful transmission.
2. For a scheduled UL transmission after UE-FFP boundary, the inidication is validated if UE has already initiated the COT. That means only the knowledge is needed for validation. 

Second step: Based on these principles, we can discuss the proper behaviour with respect to some questions and proposals.
· Issue#2 in section 2.8 in general is covered by B-1.
· Proposals 7-3/7-4/7-5 in general.are covered by C-4.
· Discussion on repetitons after idle period in section 2.1, is covered by A-1/2/3, and inadditon B-1 for DG PUSCH. 
· In particular, a CG PUSCH repetition after idle period, belongs naturally to a new transmission burst. Hence, the channel access rules should be assessed separately for this transmission burst. The same for DG PUSCH, the indicated channel access parameters should be assessed for this transmission burst separately.   
· Proposal 7-1 and 7-2 in general are covered by A 
· Moderator realized that her previous explanations were not clear. In fact, these proposals and related discussions were motivation for her to structure the principles to provide more clear explanation and address the underlying question for better understanding of the behaviour. Hopefully, also the answer to Sony’s question would be more clear “Sony’s question: UE initiated a COT and gNB later sends a DCI (DL/UL Grant) scheduling an UL transmission still in the current UE’s FFP using the new DCI field, stating that the COT initiater is the gNB?”
· Based on principle A-3, we can have two overlapping FFPs (g-FFP and u-FFP) that both are initiated. There can be scheduled transmission within that some are associated to gNB-initiated-COT, and some to UE-initiated-COT. The UE follows gNB indication to validate the COT-ownership assumption (see Set C). In validation process, cancelaltion of some COT-ownership should be effective.
· And therefore, the case in Sony’s question is a valid case.
· It is not clear in 7-1 what is meant by DCI overriding. If overrding happens, based on Set A, it is only applicable for the scheduled UL transmissions belong to the same transmission burst. Otherwise, they have independent COT-owenership that should be validated. 
· Consider two UL grants D1 and D2, scheduling PUSCH1 and PUSCH2 that are b2b. COT-ownership by D1 and D2 should be the same. 
· Consider two UL grants D1 and D2, scheduling PUSCH1 and PUSCH2 that are NOT b2b. COT-ownership by D1 and D2 could be the same or different. 



Third step: Let’s discuss if there is any different view for any part of basic principles. Also, let’s discuss if there is any part that needs to be captured as agreement. As well as, if there is a need to capture them as conclusion by providing your comments below.  

	Questions: 

Q1: Discuss if there is any different view for any part of basic principles (please be explcit if possible, e.g. comment on C-4-a-ii-2)

Q2: If there is any part that needs to be captured as agreement? (Please be explcit if possible, e.g. comment on C-4-a-ii)

Q3: Is it beneficial to capture the principles (fully or partly) as conclusion? If yes, but partly, please indicate which part.


Q4: Please share any other comments, if any.


	Company
	Comment

	Sony
	On Set A, point 2 and point 3 seems to contradict or rather how do we define a transmission burst?  Is it simply a transmission without a gap, which can be back to back transmission?

Why must different UL transmission within a transmission burst follow the same COT initiator?  That is in the following examples:

· Consider two UL grants D1 and D2, scheduling PUSCH1 and PUSCH2 that are b2b. COT-ownership by D1 and D2 should be the same. 
· Consider two UL grants D1 and D2, scheduling PUSCH1 and PUSCH2 that are NOT b2b. COT-ownership by D1 and D2 could be the same or different. 

If D1 and D2 indicates different COT initiator, why can’t PUSCH1 and PUSCH2 that are b2b have different COT initiators?


	LG
	First of all, thank you FL for providing very good analysis.

My initial (and quick) question is that, does the term “same-FFP” mean the same FFP period in time domain? or exact same FFP in both time and frequency domain?
For example, considering g-FFP #1 in CC #1 and g-FFP #1 in CC #2, are they same-FFP? or cross-FFP?


	Moderator

	
@Sony: A transmission burst is already defined in spec 37.213. It is a transmission without any gap greater than 16us (please see Clause 4.0 in 37.213).
For the question “Why must different UL transmission within a transmission burst follow the same COT initiator?” The reason is that if PUSCH1 and PUSCH2 are associated to different COT-ownership, the gap between PUSCH2 starting time and any transmission from it’s COT ownership, is more than 16us because of PUSCH1. Therefore, for PUSCH2 requires sensing of 9us before transmission in an interval of 25us (-> which means not belonging to a transmission burst any more). Therefore, can belong only to the same COT-ownership.
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@LG: I had in mind the FFP that the configuration corresponds too. So, I would say same FFP period in the time-doman and it would be also the frequency domain that the FFP is configured with. In your example, how the configuration of g-FFP is done in Rel-16? Didn’t we have same configuraton in time domain across CCs? I am uncertain infact. I appreciate if we can clairfy that.


	Apple
	We are mostly fine with the principles laid out by the moderator. However, we do NOT agree with the following highlighted part in C-4.
"For a same-FFP scheduled UL transmission, the UE should validate the indicated COT-ownership by DCI. If it is not validated, the scheduled UL transmission is dropped."
Our understanding is that for scheduled UL tx, the UE simply follows the COT ownership indication and does not need to perform any checking/validation (of course the UE still performs LBT if required). It is gNB’s responsibility that the channel access field is set properly.

	Intel 
	Many thanks to the FL for the enormous effort. 
This is quite clarificatory, and at this point we do not think we need to individually agree on all the proposals that are captured by the FL’s description. However, in our view it would be good to capture the decription as a conclusion so that we can avoid any confusion in future and could be referred to it later for further discussions.


	Moderator
	@Apple: I agree “should validate” is not good. The point I wanted to raise was the UE has the knowledge, that is it knows whether it has initiated or not.
Let’s discuss after quiet time about the intention, that whether “UE’s knowledge” should be considered or not?


	LG
	@FL&Apple: Thank you for the reply and discussion.

We also share the same view with Apple that for the same-FFP case where DCI and the corresponding scheduled UL are within same g-FFP time period, UE can simply follows the COT initiator indication from gNB and no need to perform any check/validation. 

For an example, for the case of left side in the figure below where DCI and scheduled UL are transmitted through different RB set #1 and #3 (in a same carrier) within same g-FFP #1, UE can simply follows gNB’s indication (i.e., “gNB COT”) for the scheduled UL and no need to perform any check/validation on the RB set #3. This is because indicating “gNB COT” means the gNB has already initiated COT for the RB set #3.
For another example, for the case of right side below where DCI and scheduled UL are transmitted through different carrier #1 and #2 within same g-FFP #Y time period, UE can simply follows gNB’s indication (i.e., “gNB COT”) for the scheduled UL and no need to perform any check/validation on the carrier #2. This is because indicating “gNB COT” in this case means the gNB has already initiated COT for the carrier #2.
As Nokia also commented earlier in above (we totally agree with that), “if the gNB indicates itself as the COT initiator, the UE no longer needs to double check if the g-FFP exists” for both two cases in the figure below.
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Therefore, it is to be clarified that same-FFP case refers to the case where DCI and the corresponding scheduled UL are within same g-FFP period in time (in this case, DCI and the scheduled UL can be on either same or different CC/RB set).


	vivo
	Thanks a lot Moderator’s great efforts for aligning the understandings. Following is our comments:
1. For Set A point 2 that “for a transmission burst that includes multiple transmissions, the associated COT-ownership for all transmissions in the transmission burst is the same”, we have different views, as we discussed before, the COT-ownership is determined per transmission, it is not per transmission burst. Using Moderator’s example, see below, assuming the gap between the PUSCH 1 and PUSCH 2 is more than 9us but less than 16us so that the PUSCH 1, PUSCH 2 and PUSCH 3 belong to the same transmission burst. Then it is feasible that the COT ownership for PUSCH 1 and PUSCH 2 are different, for example, D1 schedules the PUSCH1 and indicates UE-initiated COT for PUSCH1; D2 schedules PUSCH2 and indicates UE to share gNB’s COT. Given the gap between PUSCH2 and previous transmission using gNB-initiated COT e.g. DL Tx in D3 is larger than 25 us, to transmit PUSCH2 by sharing gNB’s COT, 9us sensing is performed by UE. So it is feasible that the different UL transmissions within a transmission burst have different COT-ownership.  
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Figure 1
2. For Set C, point 3, we wondered how UE validates the COT-ownership for different PUSCHs occupying different RB sets for cross FFP scheduling? Take Figure 2 as an example


Figure 2
For cross-FFP scheduling, gNB schedules PUSCH1 and PUSCH2 by DCI indicating sharing gNB’s COT, note that there is no gap between PUSCH1 and PUSCH2. Then for PUSCH1 trasnmission, how UE validates the COT-ownership in frequency domain? The UE should check whether gNB initiate the COT in RB set1 only or the UE should check whether gNB initiate the COT in both RB set 1 and RB set 2?

	Xiaomi
	OK with the listed Principles Set A/B/C. but a question for clarification for Set A-2 “For a transmission burst that includes multiple transmissions, the associated COT-ownership for all transmissions in the transmission burst is the same.” this principle only applies to single LBT bandwidth, right? If a transmission burst spans multiple LBT bandwidths, whether the associated COT-ownership for multiple LBT bandwidths should be the same or can be different fall into the discussion in section 2.6.

	ZTE
	We are fine with the basic principle laid out by the moderator. In order to avoid confusion on the basic principle, we also think the basic principle can be captured as a conclusion and the wording can be discussed further.

	Sony
	@Moderator: Thanks for your clarification.  Reading comments from Apple & vivo comments, it seemed that COT ownership can be indicated per transmission rather than transmission burst.  Using the example you provided, which I copy and paste here for easy reference, gNB can acquire the COT prior to transmitting DCI D1 and the UE would be aware of that.  The gNB can then indicate the COT initiator=UE in D2 and COT initiator=gNB in D3 and for PUSCH3, the UE would have already validated that the gNB has initiated a COT prior to D1 since PUSCH3 is still within gNB’s FFP.




 

	Futurewei
	We thank FL for clarifications and putting together the COT ownership rules.  
Regarding the rule sets language, we agree with Apple and others that “validation” should not be used. It was our understanding the channel access rules were defined and agreed to avoid the usage of “validation”. We also do not think that the use of word “knowledge” is improving the understanding. 
In set A should be clarified if the burst is scheduled by a single DCI or multiple DCI. It is our understanding the COT ownership is indicated by the DCI (as in B). Therefore, if a burst is scheduled by multiple DCI is may contain different COT ownership indications. We are no aware of any rule that forbids that a burst can be schedule by different DCI. A bust is defined a sequence of transmissions with short time gap, rather than a sequence of transmissions scheduled by the same DCI. What if the burst is the combination of DCI scheduled transmission, and CG existing transmissions? The stated rules may not clearly deine the situation.

	Lenovo, Motorola Mobility
	Justification for set B is not clear. We think, the discussion here could be dependent on the outcome of 2.1.2. 

	

Moderator
	@All: Thanks for the comments. 
· C-4 is updated above based on the comments.
· C: Clarification on same g-FFP by LG:
· g-FFP is configured per cell and that is intended here. Do you still think we need to clarify? 
· B-1: Mot/Len, FW: It is not clear why B-1 may not be applicable. Clarified single DCI schedules multiple PUSCHs

@All: On Contoversial A-2:
True that indicated COT-ownership is “per transmission “, but due to initiating/responding device regulations, the consequence will be that the same COT-ownership would be applied for all transmissions in a burst.
I also didn’t realize that until I was working on the principles and came to this realization. Please further check. I hope I am mistaken 😊 
In the examples shown, since the gap between initiator and responder (DL3 and PUSCH3) is more than 16us, LBT within 25us would be required before PUSCH3->then a gap of at least 25us is required before PUSCH3->then PUSCH2 & PUSCH3 cannot in the same transmission burst
Summary: The change of COT-ownership for transmissions comes with LBT requirement before each transmission. Hence, they do not fit into a transmission burst. 
Please check ETSI BRAN and let me know if I misunderstood the case.

Proposed concusion 7-1:
Basic principles on COT-ownership and sensing are described below in Set A, B and Set C:
Set A:
5. Any transmission is associated to an FFP with an owner that can initiate the corresponding COT.
6. [For a transmission burst that includes multiple transmissions, the associated COT-ownership for all transmissions in the transmission burst is the same.]
7. COT-ownership is per transmission burst.
a. Associated COT-ownership for any two transmission bursts within an FFP (UE-FFP or gNB-FFP) can be same or different.
8. For a transmission burst that includes multiple transmissions, if sensing is applicable for the 1st transmission, the following is applied:
a. For the 1st transmission that is applicable for sensing, if the sensing fails that transmission is dropped and the sensing would be applicable to the next transmission in the burst, if any.
b. For the 1st transmission that is applicable for sensing, if the sensing succeeds that transmission occurs and no sensing would be applicable to the remaining transmissions in the burst, if any.
Set B:
2. Multiple scheduled UL transmissions that are scheduled by a single DCI, apply the same COT-ownership by the scheduling DCI.
a. Examples are dynamic repetitions of PUSCH or PUCCH, scheduling multiple PDSCHs/PUSCHs by single DCI.
Set C:
5. A cross-FFP scheduled UL transmission refers to a UL transmission scheduled in a g-FPP by a scheduling DCI in a different g-FPP. 
6. A same-FFP scheduled UL transmission refers to a UL transmission scheduled in a g-FPP by a scheduling DCI in the same g-FPP. 
7. For a cross-FFP scheduled UL transmission, the UE should validate the indicated COT-ownership by DCI. If it is not validated, the scheduled UL transmission is dropped.
8. For a same-FFP scheduled UL transmission, the UE follows the indicated COT-ownership by DCI. 


@All: Please check ETSI BRAN and share your view on A-2.
Beside A-2, are you OK with proposed conclusion 7-1?


	vivo
	Thanks a lot moderator’s great efforts!
For A-2, as in the example, the gap between initiator and responder (DL2 and PUSCH2) is more than 16us, but the gap between the PUSCH 1 and PUSCH 2 can be less than 16us, but more than 9us so that the PUSCH 1, PUSCH 2 and PUSCH 3 belong to the same transmission burst. The gap between initiator and responder (DL2 and PUSCH2) should be more than 16us, then 9us sensing can be done before PUSCH2. Hence, PUSCH 1 and PUSCH 2 can have different COT initiator assumptions. 

For C-3, it is still not clear to us how UE validate the COT-onwer ship for two consective PUSCH transmission occupying different number of RB sets for cross-FFP scheduling. Maybe it is related to the discussion in section 2.6. So, would it be better to first discuss the issues related to wideband operation?

	LG
	@FL: Thank you for the update.
But I didn’t get clear answer to my clarification question.

Simply asking again, in case of left side in the figure below, is the case included in C-1 or C-2 in your consideration? Our understanding is that the case below is to be included C-1 from the gNB scheduling (and COT initiation) point of view.
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	ETRI
	We agree with Set A1/4, B, C.
For A2/A3, we think COT-ownership is not per transmission burst but per transmission. As a simple example, if we have two consecutive or non-consecutive PUSCHs in the same Tx burst, i.e., a CG-PUSCH followed by a DG-PUSCH, the two PUSCHs need not necessarily be based on the same COT. For example, the CG-PUSCH may be associated with a UE-initiated COT based on a predefined rule and the DG-PUSCH can be scheduled to be associated with a gNB-initiated COT.
It seems that A4 is a LBE-like sensing rule. Although those are true for FBE as well, we don’t think such serial interpretion is not much needed for FBE. But anyway, we are fine to make a conclusion for A4.
In our view, on top of C1/C3, the cross-channel (i.e., cross-RB set) FFP case can be added in the same way (UE should validate …). But it may also be good to discuss it together with wideband issues in Sec 2.6 in the next meeting.

	Moderator
	@LG: My clarification was under C: Clarification on same g-FFP by LG
To clarify more, it is about the case on left (Carrier#1 and 4 RB sets). The reason is that the context is about same g-FFP. On case to the right, the g-FFP is different on different carrier.  
@LG/vivo/ETRI/all: For C, please see LG illustration. g-FFP configuration is per cell. When we say same or different, that refers to resources that are associated to same or different configuration of g-FFP.
@vivo: On C-3 and how to validate, this is an going discussion. But here, we only say we have to validate. I think nobody is against that.

@vivo/ETRI/all: On A-2/A-3: Summary: The change of COT-ownership for transmissions comes with LBT requirement before each transmission. Hence, they do not fit into a transmission burst. Please check ETSI BRAN and let me know if I misunderstood the case.
Vivo, The point is based on regulatation, The issue is PUSCH3. For PUSCH3, if it is going to be with gNB-initiated COT, the gap is from end of DL3 to the beginning of PUSCH3. Hence, the gap is definitely more than 16 us (because of PUSCH2 in between at least). Since the gap is more than 16, there is a need for LBT with 25us before sensing. That is not possible if PUSCH3 and PUSCH2 are back 2 back. It only would be possible, if there is a gap between PUSCH3 and PUSCH2 is more than 16 us.

@All: Please check ETSI BRAN and share your view on A-2.
Given the explanation, qre you OK with proposed conclusion 7-1? 


	Sony
	@Moderator: Thanks for the clarification.  I take it the UE would not expect two transmissions in a transmission burst to be schedule with different COT Initiator?  That is in your diagram again, if DL2 and DL3 cannot indicate different COT initiator?  

	Moderator

	@Sony: Yes. Exactly. That is my point.
@All: I have captured A-2 as the proposal below based on Sony’s question. It is not clear to me if you think the same or not. Please share your view.

Proposal 7-1:
In semi-static channel access mode, a UE is not expected to be schueled with UL transmissions in a UL transmission burst that are indicated to different COT Initiators by DCI. 

	Lenovo, Motorola Mobility
	7-1: while we agree with the intention of the prospoal, we are not clear if such a behaviour can be applied in practice (essentially an UL DCI scheduling an UL transmission with a different COT initiator assumption is NOT going to be discarded): 
the UE gets an UL DCI scheduling an UL transmission according to a particular COT initiator assumption, 
· if the assumption is the same as previous UL transmissions of an UL transmission burst, the current UL transmission would be part of the UL transmission burst.
· If the assumption is different than that of the previous UL transmissions of the UL transmission burst, the current UL transmission would NOT be part of the UL transmission burst. 

Set B: My understanding is respectfully opposite of the FL’s view (“It is not clear why B-1 may not be applicable”). For any restriction (such as one proposed by set B), the reason needs to be justified.

In the following example, the UE has NOT initiated a COT in U-FFP1, while gNB has initiated a COT in G-FFP1, so the DCI schedules the first PUSCH according to g-COT (PUSCH-g), but the second PUSCH scheduled by the same DCI can be based on UE initiating a UE-COT in U-FFP2. There should be an LBT gap between the first and the second PUSCH, but if the gap is smaller than the overlap of the PUSCH-U with the idle period of the gNB, there could be advantage of having different COT intitiators for the different PUSCHs scheduled by the same DCI. 
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	Apple
	We are fine with P7-1 in principle. But to be rigorous here, how is a transmission burst defined? Seems that it is more than back-to-back transmissions, i.e., it can also include transmissions with very small gap?
Is the plan that we will continue to align the understanding for different cases in the next meeting?
We still think for scheduled UL, the UE should not be required to do any validation. That was our understanding when we agreed that even for cross-FFP scheduling, the UE would follow the indication in DCI. It is gNB’s responsibility to ensure the indication is set properly. If it cannot ensure it will get the COT for the next FFP, it should not indicate the UE to share gNB’s COT. Otherwise, it does not seem to make much sense for the UE to follow the DCI indication for cross-FFP scheduling. A similar issue also needs to be discussed for cross-carrier scheduling.

	
Moderator

	
@All: It was asked how to proceed with 2.7.2. Moderator provided the following on the reflector:
My intention for 2.7 was to ensure we are on the same page. Capturing as conclusion was also seen beneficial. But all disagreed with A-2.
After Sony’s comment, I noticed maybe the misunderstanding is caused due to the figure that shows b2b with different COT-associated while A-2 says this is not allowed. Therefore, I rephrased it as Proposal 7-1.  To me 7-1 is the same as A-2. In my view, it is a consequence. But I am fine as well to capture it as Error case.

It would be good to capture Proposed conclusion 7-1 with/without Proposal 7-1.
However, most importantly is for me to know if somebody thinks differently. The reason is that I have to provide draft spec by Nov. 1, and the descriptions would follow these principles. If any disagreement, it would be good to know when drafting spec.
So, back to Sony(Shin) question on what to do, again back to my questions,

I appreciate answer (on email would be fine):
1. Any objection to  endorse Proposed conclusion 7-1 and Proposal 7-1? 
0. If Yes, which part you disagree?


So far, Apple(Sigen), Len/Mot(Hossein), Sony(Shin) replied that they are fine with Proposal 7-1 (which is basically A-2). I don’t know about the rest, specially those who earlier indicated they do not agree with A-2.






2.8	Other topics
Companies discussed other issues where few of them are listed below along with a recommendation from Moderator:

· Issue#1: Protect important DL transmissions and the corresponding channel access opportunities, especially transmission SS/PBCH block transmission (Sharp)
· Moderator comment: Usually SS/PBCH transmissions are prirotized transmission as compared to any other transmission. It is not clear what protection is needed. Even if the UE access the channel for UL, based on already existing rules, it should prioritize SS/PBCH transmission.
· Issue#2: COT-initiator indication for multi-PUSCH scheduled by a single DCI (CATT)
· Moderator comment: Moderator understanding is that the since the indicated COT-initiator is applicable to all PUSCH, every PUSCH follows the same behaviour that to be agreed in section 2.1.
· Issue#3: 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 (NEC).
· Moderator comment: It is not clear what new mechanism is needed to specify that is not already supported, e.g. DCI 2_4. 
· Issue#4: Not dropping the beginning of a low priority transmission due to prioritization if it could initiate a UE COT (Len/MOT)
· Moderator comment: This is beneficial and mantian channel access, but cant be done by implementation?
· Issue#5: Consider not to allow transmission of the configured UL in the idle period of FFP-g located within an FFP-u period even if the UE has initiated COT for the FFP-u, in order to avoid potential UE-to-gNB interference (LG).
· Moderator comment: This issue has been discussed intensively previously and concluded that no special action is needed.
· 
· Other issues:
· Consideration with respect to timeline and processing time (MTK)
· Disabling UE-initiated COT by RRC for P-CSI and/or SRS (Apple)
· …

2.8.1	Discussion – 1st round/2nd round
	Questions:

· Please share your view on the issues or recommendations above and provide suggestions on topics that are critical for design and should be prioritized for discussions, even if they are not included in this summary.


	Company
	Comment

	Intel 
	Our proposal regarding the intra-symbol starting position is missing:

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.

The proposal above is meant to further clarify the following agreement: 
	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.




This agreement seems to only constrain the intra-symbol starting position procedure when a UE is configured to operate in full BW, but not for partial BW, while it is imperative for a UE operating as initiating device that the initial transmission aligns with a valid u-FFP boundary (e.g., it starts from the first OFDM symbol of a valid u-FFP) so that CCA could be performed. Otherwise, blocking would occur. Furthermore, even for the case when a UE is configured to operate in full BW, the aforementioned agreement is not clear (and up to interpretation) on the exact conditions according to which the intra-symbol starting position procedure should be precluded or allowed. In this sense, given the above technical justification, for both full and partial BW operation the intra-symbol starting position should be only precluded when the UE operates as initiating device and the CG-PUSCH aligns with a u-FFP. 


	Panasonic
	We also woud like to clarify the handling of starting offsets for CG PUSCH. In RAN#102e, it was agreed that for operation with semi-static channel access, the Rel.16 random starting offsets for UL CG with full bandwidth allocation when UE initiates a COT, is not supported, but there is still the remaining issue whether/how to support the Rel.16 fixed (configured) starting offsets for UL CG with resource allocation fewer than full bandwidth when UE initiates a COT. In our view to reuse the multiple starting time offset for CG would be useful for the prioritization among devices especially between gNB and UEsm but we are open to discuss further considering Intel’s proposal.

	Nokia, NSB
	We agree that the CG-startingoffset-r16 should not apply with partial BW allocations either.

	Lenovo, Motorola Mobility
	Issue#1: seems related to the outcome of section 2.3.
Issue #2: we suggest concluding section 2.1 first and discussing this proposal later. Depending on the u-idle and g-idle durations, there could be cases that having different COT initiator assumptions for different PUSCHs can be useful
Issue#3: gNB can handle that
Issue#4: not clear what is meant by implementation in FL’s comment. Is it UE’s implementation? If UE’s implementation does not support this, then the UE may not initiate a COT (if cancels completely the low priority transmission at the beginning of U-FFP). Is it gNB’s imeplementation? Considering gNB assigns resources considering different services periodicity, etc, not sure how such problem can be addressed.
Issue#5: agree with FL. Achieved conclusion: “potential UL-to-DL interference due to COT initiation by UE”.    

	Moderator
	Please continue discussions. Moderator will provide recommendation in next update.

	Moderator
	Some of the topics here wil be discussed in the second round.
· Cg-offset brought up by Intel
Potential conclusion on issue#2 and Issue#4.

	
Moderator
	
@All: Follow-up discussion on topics below are organized as the following for the second round:
· Intel Proposal on cg-offset in Section 2.5A.2 as Proposal 5A-5.
· Issue#2 and Issue#4 in Section 2.7.2

It is up to proponents to drive the discussion for consensus on the remaining proposals.


	Moderator
	@Mot/Len: It was more phrased as question 😊 AsI said, performance wise, I see the benefit, but there are some complicaiton.  





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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