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1 Introduction

This document is intended to facilitate exchange of views and discussions for the following assigned email discussion by Mr. Chairman:

[104-e-NR-R17-IIoT_URLLC-03] Email discussion on enhancements for unlicensed band URLLC/IIoT – Sorour (Ericsson)

· 1st check point: Jan 28
· 2nd check point: Feb 2

· 3rd check point: Feb 4

The list below, provides a high level categorization of the topics that are addressed in the contributions submitted to this meeting. Detailed discussions with respect to each topic can be found section 2.

Discussion topics:

· FFP parameters configuration -periodicity and offset

· Additional transmission conditions in idle periods

· RRC enabling COT initiation functionality

· COT-initiator determination

· COT-initiation control/cancelation/overriding 
· Scheduling and UE-to-gNB COT restrictions

· Indication of UE-initiated COT to gNB

· UE-to-UE COT sharing via gNB

· UE-initiated COT in Inactive/Idle mode

· Other FBE topics (ED sensing threshold, Processing time, CP extension, Capability, DL within UL, etc.)

· NR-U and URLLC CG harmonization

· Enhancements on PUSCH repetition

Moderator recommendations for prioritizing the discussions for round 1 is provided below.

1.1 Recommendation for phase#1 discussions

The following topics are recommended to be prioritize for 1st round of discussion.

1. NR-U and CG harmonization (section 2.11.1 )

2. RRC enabling COT-initiation (section 2.3.1 )

3. COT-initiator determination (section 2.4 )

4. Additional constraints on transmission during idle periods (Section 2.2.1)
5. Dependency between UE FFP and gNB FFP periodicity configuration (section 2.1.1)

6. Range values of UE FFP periodicity (section 2.1.2)

2 Discussions

2.1 FFP parameters configuration - periodicity and offset

The proposals 1-1 to 1-4 below, aim to capture the views with respect to the discussion topic, on high level.

2.1.1 Dependency between UE FFP and gNB FFP periodicity configuration

Proposal 1-1:
· In semi-static channel access mode, down-select one of the following alternatives:

· Alt-1: FFP Periodicity for UE-initiated COT is configured as the same, or integer multiple of, inter factor of the FFP periodicity configured for gNB-initiated COT

· HW, QC, Intel, ETRI

· Alt-2: FFP Periodicity for UE-initiated COT is configured independently from FFP periodicity of gNB-initiated COT

· E///, Samsung, vivo, DCM, Xiaomi, Apple

	Question: What is your view on Proposal 1-1?

	Company
	Comment

	Sony
	We prefer Alt-2.  
With Alt-2, the gNB can always configure UE’s FFP Period as multiple integer factor to that of the gNB.

	vivo
	Alt-2 is preferred. We see no implementation issue with independent FFP periodicity of gNB and UE. On the contrary, it can bring flexibility and fit better to the URLLC traffic.

	Futurewei
	Alt-2

	Intel
	We prefer Alt-1, for the following reasons:

1. If no constrain is imposed to the gNB on how to configure the u-FFP and g-FFP periodicity, the gNB has a very large set of permutations among which it can choose from. Some of which, would negatively impact both the gNB’s and UE’s behavior since the idle periods of the two devices would not occur with a periodic cadence, and the starting position of the u-FFP and g-FFP relative to each may also vary. In this case, the two devices would need to calculate and keep track for each FFP where the idle period of the other device would lie. 

As an example, if the g-FFP is equal to 5ms, and the u-FFP is chosen to be 1ms, and the first u-FFP is shifted in time by 2ms relative to the first g-FFP, then if we apply a shift of 2ms to the start of every g-FFP, there will be the start of the u-FFP. However, if the u-FFP is equal to 2ms, this is no longer valid, as shown in figure below.
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In order to avoid the issue mentioned above, in our option the gNB should chose the u-FFP (or g-FFP) such that this is always an integer factor or a multiple of the current g-FFP (u-FFP) value.

2. While the u-FFP and g-FFP cannot be varied frequently, it is still possible to change them over time as long as a minimum observation time of 200 ms has passed without making any changes. As mentioned above, if no limitations are imposed on how the gNB can change the u-FFP relative to a g-FFP, then there are a very large number of possible choices. This would impose to the UE that at any given time it should prepare transmissions under several assumptions, which overcomplicates the UE’s implementation and would impact its computations complexity.  

	CATT
	Alt-2

	LG
	Alt-2

	Panasonic
	We prefer Alt.2. Considering Proposal 1-2 in Section 2.1.2, we think Alt.2 can realize FFP periodicity for UE-initiated COT as the same or integer multiple of the FFP periodicity configured for gNB-initiated COT.

	ZTE
	We prefer Alt-2

	Nokia, NSB
	Alt-2. We are concerned that Alt-1 may introduce unnecessary constraints at gNB. It is true that the relative timing of the UE FFP as compared to the gNB FFP will vary as a function of the SFNm, but is this really a concern for UE complexity? 

	Sharp
	We prefer Alt-2 which provides desirable configuration flexibility. We are not clear/convinced why/how UE implementation complexity is reduced by Alt-1.


2.1.2 Range values of UE FFP periodicity

Proposal 1-2:
· In semi-static channel access mode, down-select one of the following alternatives:

· Alt-1: UE FFP periodicity is chosen from the following set of values in ms: {1, 2, 2.5, 4, 5, [8],10}.

· Intel, DCM, Spreadtrum, Sharp (+8ms)

· Alt-2: UE FFP periodicity can be any integer number of slots with the duration at least 1ms and at most 10ms.

· Samsung, E///, Spreatrum, Apple (configuration per CG)

· Alt-3: UE FFP periodicity can be a subset of the period of tdd-UL-DL configuration or the gNB FFP configuration.

· ZTE

	Question: What is your view on Proposal 1-2?

	Company
	Comment

	Sony
	Alt-1.

	vivo
	Alt-2 is preferred.  The minimum and maximum value of the UE FFP periodicity can be defined. However, the exact value of the FFP periodicity should not be limited. Since it should adapt better to the URLLC traffic patterns, there is no need to impose the restrictions for gNB FFP on the UE FFP.

	Futurewei
	Alt 1. {1, 2, 2.5, 4, 5, 10}.

	Intel
	We prefer Alt-1, but with no additional values compared to those selected during Rel.16. The reason is that other values would not allow to maintain the starting position between the first g-FFP and the first u-FFP the same over time within a 20 ms period (which is the period length used in Rel.16 to make sure the g-FFP is aligned with an even radio frame), and this would complicate the way how the offset would be defined over time. 

	CATT
	Alt.1 the similar view with Futurewei {1, 2, 2.5, 4, 5, 10} which is the same as period of gNB-initiated COT

	LG
	Alt 1. {1, 2, 2.5, 4, 5, 10}.

	Panasonic
	Alt.1. We are open to include 8.

	ZTE
	Either alt-1 or alt-3 is ok. For Alt-2, we are not sure why do we need so many values which may complicate the pattern, e.g. 7ms and 9ms.

	Nokia, NSB
	Alt-2. It would make sense to have FFP periodicity aligned with the periodicity of UL CG.

	Sharp
	Our preference is Alt-1 as the baseline.

Furthermore, if the main purpose of UE-initiated COT is for CG PUSCH transmission, the range of FFP-u periodicity should refer to the range of CG PUSCH periodicity configuration. Thus, adding 8ms in the ranges values of UE FFP periodicity may provide better support to CG PUSCH.



2.1.3 Dependency between UE FFP and gNB FFP offset configuration
Proposal 1-3:
· In semi-static channel access mode, down-select one of the following alternatives:

· Alt-1: For configuration of UE FFP offset, the UE is configured with an UE FFP offset to the beginning of the latest gNB frame in the same channel.

· HW

· Alt-2: Support independent configuration for UE FFP start position and gNB FFP start position. 

· Samsung, E///, Lenovo/MOT

	Question: What is your view on Proposal 1-3?

	Company
	Comment

	Sony
	Alt-2.  This offers full flexibility in configurating UE’s FFP.

	vivo
	2.1.3 and 2.1.4 should be discussed together, from the offset configuration perspective, they seem belong to the same topic. 

	Futurewei
	Alt-2

	Intel
	Agree with Vivo, that topic 2.1.3 and 2.1.4 should be discussed together. 

	CATT
	Alt-2, offset can be flexibly configured for UE’s FFP

	LG
	Alt-1

	Panasonic
	Alt.2

	ZTE
	If the least common multiple between gNB’s FFP and UE’s FFP is kept as 20ms. A common start position can be applied, i.e. the boundary of even indexed radio frame.

	Nokia, NSB 
	Alt-2. Whether the offset is relative to even indexed SFN or e.g. SFN 0 depends on proposal 1-1. 

	Sharp
	We think that Proposal 1-3 is related to Proposal 1-1 and it is better to discuss them together. Since our preference for Proposal 1-1 is Alt-2, our preference for Proposal 1-3 is Alt-2 consequently. We think it is better to discuss Proposals 1-3 and 1-4 together.
Regarding Alt-1, we would like to know what “gNB frame” is referring to (e.g., radio frame or gNB FFP).




2.1.4 Range values of UE FFP offset:

Proposal 1-4:
· In semi-static channel access mode, down-select one of the following alternatives:

· Alt-1: UE FFP start position is determined by UE-specific offset with reference to SFN 0. The offset value range is 0 ≤ offset ＜periodicity 

· E///, Samsung, Sharp, ETRI, DCM

· Alt-2: Offset in FFP of UE-initiated COT is the starting point of first UE-initiated COT relative to the boundary of even indexed radio frame.

· Spreadtrum, ZTE, Intel

	Question: What is your view on Proposal 1-4?

	Company
	Comment

	Sony
	Alt-1.  Unclear what Alt-2’s benefit is over Alt-1.

	vivo
	Currently, we slightly prefer Alt-1.

	Futurewei
	Alt-1

	Intel
	We prefer Alt-2. 

Please notice that Alt-1 can be seen a special case of Alt-2: since the g-FFP would always align with SFN 0 (from Rel.16, the g-FFP aligns with every even radio frame), if the u-FFP offset if counted from SFN 0, this would be equivalent to state that the offset of the u-FFP is counted from the first g-FFP. 

Now the natural question to ask if Alt-1 is used is what would happen over time if the g-FFP and u-FFP vary? In this case, in our opinion, it would be quite complicated to derive how a g-FFP and u-FFP overlap in time, and how the idle period of one device lies into the other device FFP, while this would be much simpler with Alt-2 since a device can always use the closest even radio frame as a reference.



	CATT
	Alt.1 range is 0 ≤ offset ＜periodicity and reference point need be further studied.

	LG
	Alt-1

	Panasonic
	Alt.1.

	ZTE
	If the least common multiple between gNB’s FFP and UE’s FFP is kept as 20ms. A common start position can be applied, i.e. the boundary of even indexed radio frame.

	Nokia, NSB
	Which of these alternatives should be down-selected depends on proposal 1-1 (see also comment to proposal 1-3)

	Sharp
	Our preference is Alt-1.

Different FFP patterns would be resulted by Alt-1 and Alt-2. We are wondering whether the FFP pattern resulted in Alt-2 is allowed by regulation on periodicity.




2.2 Discussion topic: Additional constraints on transmission during idle periods
The proposals 2-1 below, aim to capture the views with respect to the discussion topic, on high level.

Other proposals address additional details.

Please if needed, prioritize the discussion of Main design issues.

2.2.1 Main design issues

Proposal 2-1: 

· In semi-static channel access mode, decide among the following alternatives:

· Alt-1: The UE is not allowed to transmit during the idle period of any FFP associated with the serving gNB 

· Panasonic, Samsung, Apple (if strong concern), Lenovo/MOT, Sharp, OPPO?, ZTE

· Alt-2: As an initiating device, the UE is allowed to transmit during the idle period of any FFP associated with the serving gNB.

· E///, ETRI, Xiaomi 

· Alt-3: As an initiating device, “by default” the UE is not allowed to transmit during the idle period of any FFP associated with the serving gNB.

· Introduce support for gNB-controlled UE-initiated UL transmissions during gNB idle periods, when e.g. the gNB has no intention to acquire the COT in the subsequent FFP. 

· Nokia

· FFS other alternatives

	Question: What is your view on Proposal 2-1?



	Company
	Comment

	Sony
	It isn’t clear what’s the benefit in Alt-1 & Alt-3.  Also it isn’t clear, what is the UE behaviour after gNB’s Idle Period for case where the UE’s COT ends after gNB’s Idle Period?  If the UE initiated the COT can the UE still transmits after gNB’s Idle Period?  Can the gNB initiates a COT during the CCA phase of the gNB’s Idle Period?
Given the lack of info on Alt-1 or Alt-3, we would prefer Alt-2.

	vivo
	We support Alt-2. Alt-2 is more reasonable since a device should only prioritize the idle period which belongs to the FFP it uses, e.g., the idle period of the its own FFP if it operates as an initiating device; or the idle period of the FFP associated to another device if it shares the COT initiated by another device. In other cases, there is no further restrictions for the transmission. Therefore, when UE initiates a COT, it can transmit during the idle period of any FFP associated to the serving gNB.

	Futurewei
	Alt -2. 

	Intel
	We support Alt-3. We believe that as a default behaviour a UE should never transmit within a gNB’s idle period, since this would block the gNB’s from acquiring the next FFP. Highest priority should be always given to the gNB to operate as an initiating device.



	CATT
	Alt-2.

	LG
	Alt-1 is preferable compared to Alt-2.

	Panasonic
	We prefer Alt.1 or Alt.3. In our view, at least the restriction that UE should not transmit in the serving gNB’s idle period would be needed from the perspective of coexistence with other RAT.

	ZTE
	Alt-1 is preferred

	Nokia, NSB
	Alt-3 (or Alt-1). Note that Alt-3 is an enhancement on top of Alt-1. In our opinion, Alt-2 (which basically assumes no additional restrictions as compared to what already agreed) has the main disadvantage that an NR-U system (gNB + UE) could be continuously transmitting on an unlicensed channel, potentially causing regulatory issues. 

	Sharp
	Our preference is Alt-1 and we are fine with Alt-3 as further optimization.
Alt-1 could solve potential problems when the UE COT is initiated and the CG PUSCH transmission overlaps with the idle period of gNB FFP, including 1) the gNB cannot obtain a COT during next gNB FFP, 2) 5% idle period without transmission cannot be always guaranteed (e.g., the channel might be continuously occupied with small gaps by gNB and UE of one FBE network in turn). Furthermore, Alt-1 could be beneficial for coordination among different FBE networks, e.g., only exchanging gNB FFP configuration information might be sufficient.

Detail of how to implement Alt-1 can be further studied.


2.2.2 Other design issues

· Proposal 1: Support allowing only UEs with high priority data/control to initiate a COT for FBE.

· Lenovo/MOT

· Proposal 2: Once a device, initiates or responds a COT, remains initiator or responding until the end of corresponding FFP.

· FW

· Proposal 3: UE initiating a COT within a gNB-initiated COT could be allowed only if transmission overlaps with the gNB FFP idle period.

· MTK

	Question: What is your view on Proposals 1 to 3?



	Company
	Comment

	Sony
	Proposals seemed to impose additional restrictions.  It would be good to understand the rationale behind such restrictions.

	vivo
	Currently, we do not see the necessity for above restrictions. 

	Futurewei
	Proposal 2.

	Intel
	Same as other companies, we do not see the technical reason for the proposal above.

	CATT
	We need check the motivation of above proposals.

	LG
	We share the same view with Sony and vivo.

It seems premature at this stage to have such restrictions.

	Nokia, NSB
	Proposal 1 could make sense for RRC CONNECTED mode but should be discussed in RAN2.

We disagree with Proposals 2 and 3. 

Proposal 2: A UE could initiate a COT by transmitting at the start of a UE FFP. The UE could stop transmitting before the gNB idle period to give an opportunity to the gNB to acquire the channel. After the gNB has acquired the COT, the UE may operate as responding device, even if the transmission is contained within the UE FFP. 

Proposal 3: from regulatory perspective, there is no guarantee that LBT at gNB fails even if the UE is transmitting during the gNB idle period. From performance perspective, allowing UE-initiated transmissions during gNB idle prevent may prevent the gNB to transmit critical signals such as SSB. 

	Sharp
	Reasons/motivations of Proposal 1 and Proposal 3 need clarifications.
Regarding Proposal 2, we would like to see clarification on whether the following cases are forbidden by the constraints in Proposal 2:

case 1: within a gNB FFP, gNB initiates a gNB COT (initiator), then UE initiates a UE COT (initiator), then gNB shares the UE COT (responder)
case 2: within a gNB FFP, gNB initiates a gNB COT (initiator), UE shares the gNB COT (responder), UE initiates a UE COT (initiator)


2.3 RRC enabling COT initiation functionality

The proposals 3-1 and 3-2 below, aim to capture the views with respect to the discussion topic on high level.

Other proposals address additional details.

Please if needed, prioritize the discussion of Main design issues.

2.3.1 Main design issues

Proposal 3-1: 

· In semi-static channel access mode, UE COT-initiating functionality can be enabled/disabled by RRC. 

· FFS details.

· MTK, E///, Apple, LG, InterDigital, FW

Proposal 3-2: 

· In semi-static channel access mode, down-select one of the following alternatives:

· Alt-1: As part of a CG UL configuration, enable/disable UE COT-initiating functionality for the CG UL transmissions aligned with the configured UE FFP boundaries. Details FFS.

· Apple, IDG

· Alt-2: As part of UE FFP configuration, enable/disable UE COT-initiating functionality for the UL transmissions aligned with a set of UE FFP boundaries. Details FFS.
· E///, LG?, FW?, MTK?

· FFS on other alternatives.

	Question1: What is your view on Proposal 3-1? 

Question2: If you are supportive of Proposal 3-1, what is your view on Proposal 3-2 which describes alternatives to realize Proposal 3-1?



	Company
	Comment

	Sony
	Proposal 3-1 is already agreed since we already agreed that UE’s FFP period and offset are configurable in RRC.  Is this proposal suggesting we have another additional parameter that enable/disable UE’s COT initation?

Proposal 3-2: We prefer not to down-select any alternatives.  We need some clarification on the alternatives:

Alt-1 is limiting as it suggest that UE can only initiate a COT for CG-PUSCH.  Does this means UE can never initiate a COT if it is being scheduled by gNB to start its DG-PUSCH or PUCCH at the beginning of UE’s FFP.

Alt-2: Is this suggesting that some configured UE FFP cannot be used for UE initiation?  How does this work with the dynamic indicator in the issue discussed in Section 2.4.2?



	vivo
	For Proposal 3-1, is it for all UL channels/signals, separate RRC parameters can be used to enable/disable the UE COT-initiating functionality when UE’s FFP period and offset are configured? We are not sure about the benefit or motivation to disable the UE COT-initiating functionality for some channels once the UE’s FFP period and offset are configured. 

Regarding proposal 3-2, for Alt.2, what does it mean the UL transmissions aligned with a set of UE FFP boundaries, the intention is to introduce some bitmap like signalling to indicate which UL transmission that aligned with a UE’s FFP boundary can initiate COT, which UL transmission that aligned with another UE’s FFP boundary cannot initiate COT? What is the benefit of this additional signalling compared to the implicit rule that the UE can initiate COT if the UL transmission resources are aligned with the UE FFP boundary; Otherwise, UE cannot initiate COT.

	Futurewei
	Alt 3-1, For 3-2: Note that the FFP configuration should respect the minimum time interval FFP configuration change, and the fact that a single configuration may be used for initiating COT for this minimum time interval. In our understanding the starting points for initiating COTs have very precise determination through the offset and periodicity. Therefore, we agree with Sony that we need further explanations before down-select. 

	Intel
	We do not see the technical need for neither of the options above. Our understanding is that the operation of UE’s has initiating device is currently conditional to the network to provide the u-FFP parameters. When the UE can operate as an initiating device, then the COT sharing procedure can be used, and the baseline of the procedure is that of Rel.16. 



	CATT
	For proposal 3-1，configuration of UE’s FFP period and offset are already agreed. Proposal 3-2 is related to section 2.4.1 and section 2.4.2. In addition, we need clarify what means “UE COT-initiating functionality”.   We need clarify whether this is related to UE capability or not.



	LG
	On Proposal 3-1, we have similar observation with Sony that whether UE COT-initiating functionality  is enabled/disabled for a UE would be based on whether UE FFP period and offset are provided to the UE or not.

On Proposal 3-2, we prefer Alt-2 (vivo’s understanding in above seems correct) to handle/control potential UE congestion at a same UE FFP boundary by distributing the UEs over multiple UE FFP boundaries, especially in case when PRB-interlace with coarser resource granularity is used since it may be hard to ensure that all of potential URLLC UEs are well configured with the FDMed CG PUSCH resources to be aligned with a same UE FFP boundary.

	Panasonic
	We support Proposal 3-1, but share the similar observation with Sony, CATT, and LG.

	ZTE
	We are fine with proposal 3-1. For 3-2, our preference is alt-1 since this is useful for configured grant. For the grant-based, the enable/disable can be left to implementation, e.g. whether or not to schedule the transmission aligned with the FFB boundaries.

	Nokia, NSB
	Proposal 3-1 is not clear. As it is already agreed that UE FFP parameters can be configured via RRC, this means UE COT-initiating functionality can already be enabled/disabled by RRC. If the proposal is to introduce an additional RRC mechanism to enable/disable UE COT-initiating functionality in specific occasions/UE FFPs (i.e. Alt-2 e.g. to protect gNB transmissions), then we believe it would be better to specify additional constraints on transmissions during gNB idle periods, as discussed for proposals in Section 2.2, mainly because this approach is more robust from a regulatory perspective.
Proposal 3-2: in our opinion Alt-1 is more related to proposal 1 in section 2.2.2 (support allowing only UEs with high priority data/control to initiate a COT for FBE). 

	Sharp
	We are not clear on the intention of Proposal 3-1. To our understanding, UE COT-initiating functionality is implicitly enabled/disabled by UE FFP configuration as the follows:
Presence of UE FFP configuration ( enabled

Absence of UE FFP configuration ( disabled

Thus, if this is the common understanding, UE FFP configuration seems to be sufficient for “enable/disable UE COT-initiating functionality” itself.

Regarding Proposal 3-2, we have the similar question on the intension of “a set of UE FFP” as vivo.


2.3.2 Other design issues

· Proposal 1: A UE-initiated COT cannot cross the boundary of even indexed radio frame

· Spreadtrum

· Proposal 2: Consider to align the assumption of FFP type for multiple RB sets in a carrier/BWP under the unaligned FFP structure between UE and gNB.

· LG

· Proposal 3: Consider to define the FFP including or starting with essential DL/UL transmission occasions (such as SSB or CORESET#0) as default FFP-g.

· LG

	Question: What is your view on Proposals 1 to 3?



	Company
	Comment

	Futurewei
	We are not sure that understand these options, and how they provide benefits.

	LG
	Firstly, considering the case where multiple RB sets (requiring individual LBT) are within a carrier or BWP under the unaligned FFP starting structure between gNB and UE, it is required for UE to assume a same FFP type (i.e., gNB FFP or UE FFP) for the multiple RB sets to avoid potential UL-to-DL interference, even if the result of LBT for the multiple RB sets is different. For this reason, we think the Proposal 2 is necessary as the UE assumption.

Secondly, considering the case where SSB or CORESET#0 are at the beginning or within FFP duration, the FFP needs to be assumed by UE as a default gNB FFP based on gNB-initiated COT, then with the assumption, the UE is not allowed to initiate COT for the FFP and would not try to initiate COT for the FFP to avoid potential UL-to-DL interference due to COT initiation by UE. For this reason, we also think the Proposal 3 is necessary.

	Nokia, NSB
	Proposal 1: this depends on the discussion in proposal 1-1, but in general no need to introduce such restriction.

Proposal 2: unclear proposal (please clarify).

Proposal 3: in our opinion this could be up the gNB configuration

	Sharp
	We feel that these proposals could be discussed later if the motivations/necessity are clarified.


2.4 Discussion topic: COT-initiator determination

In this section, the views for configured and scheduled UL transmissions with respect to the discussion topic are captured.
Discussions are needed to decide how to determine a COT initiator for a UL transmission.

2.4.1 Configured UL transmissions aligned with UE FFP boundary:

Agreements (RAN1#103-e):

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.
Summary of companies view for above agreement:

· Alt-a: 

· HW(+clarification), ZTE, Nokia (some updates for partial dropping overlapping w idle), MTK (with some updates on processing), DCM, Spreadtrum, WILUS, OPPO (w updates), Sharp, Charter, Apple (+Altc)

· Configure btw Alt-a and Al-b Alt-c:

· Intel

· Alt-b:

· Samsung, ETRI, vivo

· Alt-b + Alt-c:

· E///, CATT, LG, QC, Sony, FW, Samsung?, ETRI?, vivo?
	Question: Alt b + Alt-c or Alt a + Alt-c above, is intended to describe the case that by RRC configuration, a UE can not initiate a COT for UL transmissions aligned with a set (configured) of UE FFP boundaries. Then, the rule (i.e. Alt-a or Alt-b) is applied on the UL transmissions aligned with Ue FFP boundaries that UE can initiated COT.

Can you please correct/adjust/update, if needed? Can you please provide your view?



	Company
	Comment

	Sony
	We prefer Alt-c.  It isn’t clear why we suddenly have a mixture of Alt-b + Alt-c.

	vivo
	We only prefer Alt –b, so we delete our company name from Altb + Alt-c. We prefer to define a simple and unified rule for all UL transmissions when the configured/scheduled UL resources are aligned with the UE FFP boundary. The resource allocation is under gNB’s control, if gNB does not want UE to initiate the COT, just schedules/configures the UL resource to not align with the UE’s FFP boundary. The main motivation to support UE-initiated COT is that for configured UL transmission, let UE decide the transmission opportunity based on the configuration and its buffer status to reduce the latency and improve resource usage efficiency. Therefore, when UE initiated COT is supported, that additional indication from gNB as in Alt-c to indicate the UE-initiated COT is NOT allowed for configured UL transmission obviously deviates from the intention of supporting UE initiated COT.  

For Alt-a, UE always needs to detect the existence of the gNB-initiated COT firstly and then decides whether to transmit in an UE-initiated COT or not, it causes unnecessary power consumptions at the UE side. In addition, gNB-initiated COT may not accommodate the CG transmission profile better than the UE-initiated COT for CG transmission.

	Futurewei
	We prefer Alt-c. We agree with Sony that combination of Alt-b+Alt-c is new while Alt-c disappeared.

	Intel
	First of all, we would like to understand what “ Alt-b + Alt-c”, means. Our understanding is that in last meeting we made an agreement to downselect among Alt-a/Alt-b and Alt-c.
Secondly, we would like to clarify our position, since it was misinterpreted (correct in red):

· As we discussed last meeting our preference is to Alt-a: we would like to remark that based on Rel.16, the UE would need to perform in any cases presence detection to assess whether a g-FFP is valid or not. Therefore, this option would not be any different than supporting the Rel.16 behavior. 

· However, while we understand the power consumption concerns of the proponent companies of Alt-b, which may arise in some scenario, we would be OK to compromise through Alt-c, which in our understanding means that whether Alt-a or Alt-b is used would be left up to gNB’s configuration. 



	CATT
	We prefer Al-c. If a UE can’t initiate a COT for UL transmissions aligned with a set (configured) of UE FFP boundaries by RRC configuration, UE need use gNB-initiated COT for UL transmission (modified Alt.a)

	LG
	We also prefer Alt-c. 

We also share the same view with Sony since it would be sufficient to configure whether UE-initiated COT is allowed per each of the configured UL occasions aligned with UE FFP boundary.

Moreover, the following UE behaviour/assumption was agreed in the last meeting for a configured UL transmission not aligned with a UE FFP boundary. 

· 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.
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However, the above behaviour/assumption would cause potential problem in UE/gNB interaction aspect and FBE regulation perspective. For example, considering the case in the above figure, in case when the UE has initiated COT by transmitting C-UL #1 and also it has detected gNB-initiated COT in FFP-g #2 (before C-UL #3), it is reasonable that the UE assumes the C-UL #3 (not aligned with a UE FFP boundary) corresponds to gNB-initiated COT. Therefore, the above agreement needs to be slightly updated accordingly as below (e.g. change of the sentence starting with “If” and the sentence starting with “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.

· Otherwise, If the UE has already initiated the UE FFP, then UE assumes that the configured UL transmission corresponds to UE-initiated COT.



	Panasonic
	We prefer Alt-a. Alt.a seems to have unified behavior between “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” and “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”.

	ZTE
	Alt-a is preferred. Alt-a + Alt-c can be also considered if proposal 3-1 is agreeable.

	Nokia, NSB
	We stick to Alt-a (with some updates to handle the case where the UE transmission partially overlaps with the gNB idle period) as Alt-b (e.g. the UE assumes that the configured UL transmission corresponds to UE-initiated COT even if the transmission is confined within a gNB FFP before the idle period of that gNB FFP, and the UE has already determined that the gNB has initiated that gNB FFP) may cause some regulatory issues (NR-U systems continuously transmitting on an unlicensed channel), as we also put in our reply to proposal 2-1. 

	Sharp
	Our preference is Alt-a.

Regarding switching rules by RRC configuration, we think that should be independently discussed. We need to firstly determine the baseline rule. However, there seems no such configuration flexibility if Alt-b is adopted.


2.4.2 Scheduled UL transmissions

Agreements (RAN1#103-e):

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.
Summary of companies view for above agreement:

· Based on pre-determined rule (Alt-3): 

· HW, ZTE, Apple, vivo, DCM, NEC, Charter

· Based on content of scheduling DCI. (Alt-1/Alt-2): 

· Intel, ETRI, E///, QC, Samsung, Nokia, Sony, CATT, Spreadtrum, WILUS, OPPO, Sharp, FW (+ Alt4 or Alt5) 

· Alt2: E///, QC, Samsung, Nokia, OPPO, Sharp

· If DCI field not provided, fallback to Alt-3: E///, ETRI

· Other alternative: Based on DMRS cyclic shift

· MTK

	Question: Can you please correct/adjust/update, if needed? Can you please provide your view?



	Company
	Comment

	vivo
	Out predetermined rule for Alt-3 is:

If the scheduled UL transmission is aligned with the UE FFP boundary, UE initiates the COT.

	Futurewei
	We prefer Alt-1/Alt-2, we could leave with Alt 4 as well.

	Intel
	We prefer Alt-2, with the understanding that indication should not be limited to  ChannelAccess-CPext, but should be extended to both fall-back and non-fall-back DCIs. Since how to indicate the channel access type and CP extension for FBE is still unresolved and under discussion in Rel.16, we would prefer to resume this discussion and make any conclusion only after RAN1 would make a conclusive agreement for the gNB’s initiated device first.



	CATT
	We prefer Alt-1/Alt.2. 

	LG
	Alt-3 is slightly preferred.

However, it may need to clarify first on the EDT used to perform LBT for UE-initiated COT before deciding the method for UE’s determination of the scheduled UL transmission (e.g. whether it is done based on shared-gNB COT or UE-initiated COT).

	Panasonic
	We prefer Alt.1 or Alt.2 with fallback to Alt.3.

	ZTE
	We think the predetermined rule that has been agreed is flexible enough, i.e. the UE initiate a COT if the scheduled UL transmission is aligned with a UE FFP boundary and ends before the idle period of that UE FFP, otherwise share the gNB’s COT. We fail to see alt.1 or alt.2 can provide more flexibility, and meanwhile there will be some problem for cross-FFP scheduling.

If a common design between CG and grant-based transmission is desirable, then the predetermined rule similar as Alt-a for CG can be adopted.

	Nokia, NSB
	Alt. 2 or Alt .1. It is good to also take into account the ongoing Rel-16 discussion on ChannelAccess-CPext field for FBE. In addition, some predetermined rules may be defined for the overriding case e.g. with cross-FFP scheduling.

	Sharp
	Our preference is Alt 2.
To our understanding, one of general design targets is to let gNB control. For the scheduled UL transmission case, by using the scheduling DCI format and even more reusing the ChannelAccess-CPext field, the gNB can reliably control both the COT association and UL transmission.


2.5 Discussion topic: COT-initiation control/cancelation/overriding

The proposals 5-1 and 5-2 below, aim to capture the views with respect to the discussion topic, on high level.

Other proposals address additional details.

Please if needed, prioritize the discussion of Main design issues.

2.5.1 Main design issues

Proposal 5-1: A UE can be dynamically signalled to cancel/override the assumption on the initiator of a COT with respect to one or more FFP boundaries of the corresponding FFP configuration.

· FFS details

· E///, OPPO, LG, HW/HiSi

Proposal 5-2: Support at least one of the following alternatives to dynamically cancel/override the assumption on the initiator of a COT

· Alt-1: group common signaling using DCI format 2_0 can be used for COT-initiation cancelation/overriding purposes

· E///, OPPO, LG

· Alt-2: Scheduling DCI can be used for COT-initiation cancelation/overriding purposes

· E///

· Alt-3: the UE should be provided with a parameter to limit its COT to an indicated duration such that it ends before the idle period/CCA of a subsequent frame for another UE in the same channel.

· HW/HiSi

· FFS other alternatives

	Question 1: What is your view on Proposals 5-1?

Question 2: In case, you are supportive of Proposal 5-1, what is your view on Proposal 5-2?



	Company
	Comment

	Sony
	Proposal 5-1: 

Is the cancelling/overidding FFP the currently UE initiated COT or is this to stop UE from initiating future FFP?  If it is for future FFP, how is this different to Proposal 6-3 below?

Proposal 5-2: 

If this is regarding cancelling/overriding a UE initiated COT, then we prefer Alt-2 since this can be used to control individual UE.  

Alt-1 prevents all UEs from initiating the COT which seemed like a sledgehammer way of doing things.  Besides Alt-1 should already be supported in Rel-16.

	Futurewei
	Agree with Proposal 5-1; For Proposal 5-2 we think that they are not mutually exclusive. Both Alt-2 and Alt-3 should be supported. They can serve different purposes. One is to cancel the COT initiation and the other (in our understanding) to limit the COT duration.

	Intel
	We would like to ask the proponent companies of these proposals to please clarify their technical reason. Why would a gNB need to cancel or override a COT initiator? In our understanding this is counter-productive from a system level performance, since an initiating device would be basically asked to give up the COT that it has acquired, and this would clearly lead to additional LBT overhead. We would like to remind that even if a device is an initiating device, it could always allow other devices to transmit by simply sharing its COT. So we are really unclear why we need any additional signaling and spec impact, when the COT sharing procedure could be used instead.



	CATT
	We need check the motivation& reason of COT cancellation mechanism

	LG
	We share the same view with Futurewei that the alternatives under Proposal 5-2 are not mutually exclusive.

In this context, we are supportive with Proposal 5-1 and all of Alt-1/2/3 under Proposal 5-2 to provide dynamic/adaptive controllability for gNB. 

	Nokia, NSB
	We are not supportive of introducing any new dynamic cancellation mechanism. With respect to the need for canceling/overriding UE-initiated COT transmissions, operation with semi-static channel access (FBE) is not any different from operation with dynamic channel access (LBE) and there is no need to introduce additional cancelation mechanisms as compared to what already supported in R16. 

	Sharp
	We are open to discussions on Proposal 5-1 and Proposal 5-2.


2.5.2 Other design issues

Proposal 1: If COT cancellation is supported

·  A time duration t is to be introduced to process the cancellation signal and cancel the ongoing transmission

· The UE should be configured semi-statically about the time instants when it should cancel an ongoing UE-initiated COT.

· Cancellation should be defined as a UE capability. The UE signals its support of the cancellation of an ongoing UE-initiated COT.

· MTK

Proposal 2: gNB may send a PDCCH to 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.

· 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.

· NEC

Proposal 3: The COT of the gNB can block the UE initiated COT, but the COT of the UE shall not block the gNB initiated COT.

· ZTE

	Question: What is your view on Proposals 1 to 3?



	Company
	Comment

	Sony
	We support the cancellation time of Proposal 1.

We support Proposal 2 but this should not be restricted to only low priority UE since L1 priority is used of intra-UE prioritization rather than inter-UE prioritization.  Also, the gNB can take over as the COT initiator after canelling UE initiated COT so that gNB can schedule other UEs.

	Futurewei
	Support cancellation. The details should be FFS. For Proposal 1 we support the first bullet.  We do not support the second bullet.  We are OK with third bullet.  For Proposal 2, we think that the text “low priority”, “high priority” should be removed. It should be left to gNB to decide which transmission is canceled. With this text amendment we support Proposal 2. If we accept Proposal 1 and 2, Proposal 3 is not necessary  

	Intel
	Please see our comments to topic 2.5.1.

	CATT
	We need check the motivation& reason of COT cancellation.

	LG
	It seems there are some duplications.

Proposals 1 and 2 seem to be some details related to the above Issue 2.5.1.

Proposal 3 seems to be some principle related to the above Issue 2.2.1.

	Nokia, NSB
	Proposal 1 and 2 are related to dynamic cancelation of UE-initiated COT transmission. See our reply in section 2.5.1. We are ok with Proposal 3 as this is basically proposing to introduce additional constraints on UE-initiated transmissions during gNB idle period (see proposal 2-1). 


2.6 Discussion topic: Scheduling and UE-to-gNB COT sharing restrictions

In this section, few restrictions that are proposed, are highlighted. 

Discussions are needed to decide whether to apply any of the restrictions below.

2.6.1 Constraint on DL content 

Proposal 6-1: When a UE operates as an initiating device, this is allowed to share its FFP with its associated gNB, and the gNB is allowed both control and data transmissions as long as a DL burst contains at least a transmission per switching point which is dedicated for the UE that initiated that FFP.

· Note: A gNB is not allowed to schedule UL transmissions within a shared u-FFP rather than those for the UE that originally initiated that FFP.

· Intel 

	Question: What is your view on Proposals 6-1?



	Company
	Comment

	Sony
	We think this restriction is not useful for latency purpose.  

However, we think there is a work around for this restriction.  We have proposed in our T-doc R1-2100857, that the gNB should be able to cancel a UE initiated COT and take over as the COT initiator.  In that way the gNB does not need to act as a responding device and can therefore schedule other UEs.

	Futurewei
	We agree with the Note (based on ETSI regulations), For the main proposal, it is not clear why a DL transmission per switching point is necessary.  We find it unnecessarily restrictive. We share a similar view with Sony.

	Intel
	Just to clarify, given the comment from Sony, this proposal is not related to cancellation, but related to the UE’s COT sharing procedure. Our intent was to start triggering discussion regarding on how to define the UE’s COT sharing procedure and what may need to be modified and changed compared to the procedure defined in Rel.16 for LBE. Also the note below the proposal is out of context, and in our contribution was a separate observation, and this should be definitely discussed separately.

In the broad discussion of the UE’s initiating procedure there are several aspects that we think should be considered: 

1. One aspect is related to the ED threshold to use when determining whether the channel is busy or idle. In our perspective, given that URLLC in unlicensed spectrum is intended for control environments where the incumbent technology may be absent, we no longer see any technical argument in supporting procedure meant to ensure fair-coexistence with other technologies. Therefore, we believe that the ED threshold used by the UE should be determined solely from its transmit power, and not derived based on parameter ul-toDL-COT-SharingED-Threshold-r16, which imposes the UE to use the gNB’s TX power for the calculation of the ED threshold when the COT is used by the gNB for other than DL control transmissions. This in our opinion is clearly detrimental from a UE perspective, and is no longer helpful for co-existence purpouses.

2. The second aspect is whether we should discern the UE’s COT sharing procedure between the case when the gNB’s uses the COT for control or data transmission. In Rel.16, we defined two different procedures for this case, and again the motivation was to ensure fair-coexistence with other technologies. So in our perspective, we no longer need to define two mode of operations. In this matter, we provided proposal 2.6.1, which indicates that a UE is allowed to share its FFP with a gNB and we do not need to discern between the case when the gNB uses the UE’s FFP to transmit data or control information.

3. The third aspect is how the UE’s FFP should be used by gNB’s, when this is shared. In this matter, our understandign is that based on our interpretation of the ETSI BRAN:

a. The gNB’s in each switching point should always transmit something to the UE’s that initiated the COT, whether this is data or unicast or broadcast control information. 

b. The gNB is not allowed to schedule UL transmissions within a shared UE’s FFP to other UEs rather than that that originally initiated that FFP. For this we refer to the following text extrapolated from the ETSI BRAN: 

· Sec. 4.2.7.3.1.4: “(3) An Initiating Device is allowed to grant an authorization to one or more associated Responding Devices to transmit on the current Operating Channel within the current Channel Occupancy Time. A Responding Device that receives such a grant shall follow the procedure described in clause 4.2.7.3.1.5.”

· Sec. 4.2.7.3.1.5: “Clause 4.2.7.3.1.4, point 3) describes the possibility whereby an Initiating Device grants an authorization to one or more associated Responding Devices to transmit on the current Operating Channel within the current Fixed Frame Period.”
With that said, we think it would be very beneficial for the progress of this discussion to consider the aspect highlighted above separately, rather than bundling them together.



	CATT
	We want to clarify whether gNB is allowed to send both control and data transmissions to UE that initiated that FFP or not when gNB shares UE-initiated COT.

	LG
	It seems to have relation with whether the gNB’s transmission by sharing UE’s COT could be seen as gNB-initiated COT by another UEs. 

Limiting to such case, we are supportive with Proposal 6-1 in terms of avoiding potential UE1-to-gNB-to-UE2 COT sharing.

	Nokia, NSB
	As long as the operation is in line with the regional regulations, this should be allowed.

	Sharp
	Does the proposal mean that when gNB shares a UE COT, DL transmission only for other UEs is not allowed? It is not clear why this constraint is required. We agree with the note.


2.6.2 Constraint on scheduling

Proposal 6-2: For semi-static channel access mode, at least one of the following is applicable:

· A) UE transmits HARQ-ACK feedback for a PDSCH according to the shared gNB COT as long as the HARQ-ACK is within the same COT containing the PDSCH.

· Xiaomi

· B) For scheduled UL, the FFP/channel where a UL (each UL repetition in case of repetition) is scheduled can be same or different from the FFP/channel where an associated UL grant is transmitted.

· ETRI

	Question: What is your view on Proposals 6-2?



	Company
	Comment

	Sony
	Proposal A describes the behaviour of a responding device which is already Rel-16 behaviour.

Proposal B: Is this suggesting that a scheduled PUSCH repetition can cross gNB’s FFP boundary or UE FFP boundary?  It will be good to clarify the scenario.

	Futurewei
	Proposal A: Agree with Sony. Proposal B: Not sure we understand. The initiating FFP gNB needs to transmit a grant in the same operating channel for UE sharing COT as required by ETSI. 

	Intel
	We prefer Alt.a. As we pointed out during the prior meeting and above, we believe that cross-FFP scheduling, and HARQ feedback should not be allowed due to the restrictions from the ETSI BRAN. 

	CATT
	The same view with Sony for proposal A. 

For proposal B, if gNB can control UE-initiated COT, UL transmission scheduled across multiple FFPs should be allowed. The detail should be FFS.

	LG
	We share the same view with Sony and Futurewei.

	Nokia, NSB
	Proposal 6-2: A) is ok but probably no agreement is needed as this is true for any UL transmission which is contained in the gNB initiated COT. B) We agree on support of cross-FFP scheduling. Cross-carrier scheduling should be discussed separately.  


2.6.3 COT indication for next FFP

Proposal 6-3: No additional specification is necessary for the indication to whether a UE can initiate a COT in a next FFP associated to the UE

· DCM, MTK, Sony

	Question: What is your view on Proposals 6-3?



	Company
	Comment

	Sony
	I have clarified the proposal (see track changes for Proposal 6-3 above). At least in our proposal we suggest that there is no need to indicate whether to ban a UE from initiating future FFPs.  We agreed with the clarified/modified proposal above.

	Futurewei
	We do not support this proposal. If gNB is allowed to cancel a COT should be allowed to cancel future FFPs as well. For instance, if there are too many UEs trying to initiate COT (i.e. compete with each other) we think that it would be beneficial if gNB cancel future FFPs for these UEs and bring all them together in the gNB initiated COT.

	Intel
	Agree with the above proposal.

	CATT
	We do not agree with this proposal. gNB need indication to whether a UE can initiate a COT in a next FFP associated to the UE in order to reduce interference between UE-initiated COT and gNB-initiated COT or between two UE-initiated COTs.

	LG
	On Proposal 6-3, if it is intended to object to the above Proposals 5-1 and 5-2, then we don’t support this proposal.

	Nokia, NSB
	Agree.


2.6.4 UE initiated COT restrictions

Proposal 6-4:  Restrict UE COT-initiation to high priority traffic.

· MTK

	Question: What is your view on Proposals 6-4?



	Company
	Comment

	Sony
	Not agree.  This can be achieved with gNB configuration, e.g. by not configuring Low L1 priority CG-PUSCH to start at UE’s FFP boundary.  So this restriction is not neccessary.  

	vivo
	It should be discussed in section 2.2.2, same as proposal 1. We do not see the necessity for such restriction. 

	Futurewei
	We do not support. It should be left to gNB configuration.

	Intel
	We do fail to understand the technical need of this proposal. It would be good to receive further clarifications.

	CATT
	We have the same view with VIVO. This proposal isn’t necessary.

	LG
	It seems premature at this stage to have such restriction. 

	Nokia, NSB
	Not applicable in IDLE/INACTIVE mode. For RRC CONNECTED mode, this should be linked to proposal 1 in section 2.2.2

	Sharp
	We do not see the necessity of the restriction.


2.7 Discussion topic: Indication of UE-initiated COT to gNB

The proposal below, aims to capture the views with respect to the discussion topic, on high level.
Proposal 7-1:  

· In case of semi-static channel occupancy, down-select one of the following alternatives:

· Alt-1: A UE explicitly indicates whether a UL transmission is based on a COT initiated by UE or gNB.

· FFS details.

· IDC, MTK

· Alt-2: A UE does not explicitly indicate whether a UL transmission is based on a COT initiated by UE or gNB.

· DCM, Panasonic, vivo

	Question: What is your view on Proposal 7-1?



	Company
	Comment

	Sony
	We support Alt-2.

	vivo
	Support Alt-2. gNB will naturally know the UE-initiated COT by detecting on the configured or schedules resources at the UE FFP boundary. No additional indication is needed. If there is no scheduled or configured UL transmission at the UE FFP boundary, there will definitely be no UE-initiated COT.

	Futurewei
	Alt-2.

	Intel
	We support Alt-2.

	CATT
	We prefer Alt.2. This proposal is related to section 2.4.1 and 2.4.2. Because gNB can control UE-imitated COT, UE needn’t indicate whether a UL transmission is based on a COT initiated by UE or gNB


	LG
	Alt-2.

	Nokia, NSB
	Alt-2.

	Sharp
	Selecting which alternative depends on determination rules/methods of scheduled UL transmission or configured UL transmission.


2.8 Discussion topic: UE-to-UE COT sharing via gNB

The proposal below, aims to capture the views with respect to the discussion topic, on high level.
Proposal 8-1:  

· In semi-static channel access mode, down-select one of the following alternatives:

· Sharing a UE initiated COT through the gNB to other intra-cell UEs for UL transmissions, is not supported.

· HW/HiSi, ZTE, NEC, Intel
· Sharing a UE initiated COT through the gNB to other intra-cell UEs for UL transmissions, is supported.

· FFS on details

· Sony

	Question: What is your view on Proposal 8-1?



	Company
	Comment

	Sony
	Just to clarify, we proposed that the gNB can cancel a UE’s COT and take ownership (i.e. become the COT initiator) so that it can schedule another UE.

	vivo
	Currently, we slightly prefer 

· Sharing a UE initiated COT through the gNB to other intra-cell UEs for UL transmissions, is not supported.

	Futurewei
	We note that both alternatives were quite confusing in their original format.  However, with additional explanation from Sony (here above) the intention becomes clear and we support that:” the gNB can cancel a UE’s COT and take ownership (i.e. become the COT initiator) so that it can schedule another UE.”

	Intel
	We also do not support gNB scheduling transmissions to other intra-cell UEs, since as mentioned above this is not allowed by ETSI BRAN. 

	CATT
	We prefer “Sharing a UE initiated COT through the gNB to other intra-cell UEs for UL transmissions, is not supported.”


	LG
	We prefer the first sub-bullet: Sharing a UE initiated COT through the gNB to other intra-cell UEs for UL transmissions, is not supported.

	Nokia, NSB
	Sharing a UE initiated COT through the gNB to other intra-cell UEs for UL transmissions, is not supported. This was already discussed for R16 and not agreed due to regulatory concerns.

	Sharp
	We tend to prefer the upper alternative for simplified design.


2.9 Discussion topic: UE-initiated COT in INACTIVE/IDLE mode 

The proposals below, aim to capture the views with respect to the discussion topic, on high level.
Proposal 9-1:
· Down-select one of the following options:

· Option 1: UE-initiated COT for semi-static channel occupancy in IDLE/INACTIVE mode is supported. FFS on details.

· Intel, E///, QC, Nokia, Samsung, vivo, Sony, IDC, MTK, WILUS, OPPO

· Option 2: UE-initiated COT for semi-static channel occupancy in IDLE/INACTIVE mode is NOT supported.

· HW/HiSi, ETRI, DCM, Spreadtrum

· Option 3: The decision on whether to support RACH transmission to initiate a COT by UE in RRC IDLE/INACTIVE mode is up to RAN2
· Panasonic
· Option 4: In case Option 1 is not supported, allow PRACH transmissions in idle period of gNB-FFP. FFS on details. 
· QC
Proposal 9-2:
· If UE-initiated COT for semi-static channel occupancy in IDLE/INACTIVE mode is supported (i.e. Option 1), FFP configuration for a UE to initiate a COT can be indicated by SIB1 or derived by PRACH configuration.
· FFS on details.
	Question 1: What is your view on Proposal 9-1?

Question 2: If you support proposal 9-1. What is your view on proposal 9-2?



	Company
	Comment

	Sony
	We support Option 1 of Proposa 9-1 and therefore we support Proposal 9-2, i.e. UE FFP configuration is indicated in SIB1.

	vivo
	Support option 1. Unified behaviour is preferred for RACH transmission for UEs in idle and connected mode.

	Futurewei
	Option 2 for Proposal 9-1.  We do not see the necessity/benefits of Option 1. It could lead to additional complications that need to be further clarified. For instance, this feature may lead to a random offset not specified by gNB. Also due to hidden node problem other UEs may transmit in overlapping multiple FFPs.

	Intel
	We are supportive of Option 1. However, we would like to clarify our position: 

· For msgA and msg1 in the 2-step and 4-step RACH procedure, respectively, no explicit or implicit coordination between a UE and a gNB is possible on whether a UE can operate as a responding or initiating device. Therefore, uncoordinated transmissions may occur. For this reason, in this case we prefer to reuse the Rel.16 behaviour an operate a UE transmitting msgA or msg1 only as a responding device. 

· For what concern the transmission of the HARQ-ACK information related to msgB for the 2-step, and msg3 for 4-step RACH, a UE could be instead instructed implicitly or explicitly by the gNB on whether to operate as a responding or initiating device through the use of msgB or msg2, respectively. In this case, our preference is to enable UE’s initiating device for semi-static channel access mode.



	CATT
	We prefer to Option.2 for proposal 9-1

	LG
	We still prefer Option 2 with consideration of WI scope to support UL enhancement for URLLC UEs which would be known to gNB after RRC connection.

	Panasonic
	We slightly prefer Option 1. To support RACH transmission to initiate a COT by UE in RRC IDLE/INACTIVE mode is useful. If Option 1 is supported, SIB indication should be supported.

	Nokia, NSB
	Option 1. Option 4 is more related to the discussion on whether (or not) UE-initiated transmissions in gNB idle period should be allowed. Proposal 9-2 is ok (FFS). 

	Sharp
	We tend to prefer Option 1 for Proposal 9-1 and support Proposal 9-2, which enable PRACH transmission with UE-initiated COT.


2.10 Discussion topic: Other FBE issues

Please provide your view for discussions, in case time allows.

2.10.1 Energy detection sensing threshold
With respect to energy detection threshold for sensing, companies have proposed the following.

· Proposal 1: For semi-static channel access in unlicensed controlled environment, support gNB sharing of the CO initiated by the UE without adjusting the EDT, for transmissions including unicast user plane data to the same UE.

· HW/HiSi

· 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.

· Intel

· Proposal 3: Study ED thresholds selection when UE share its COT to gNB and  the scheme that UE can share its COT to the other UEs through gNB.

· QC

· Proposal 4: Clarify first on the energy detection (ED) threshold used to perform LBT for UE-initiated COT before deciding the method for UE’s determination of the scheduled UL transmission (e.g. whether it is done based on shared-gNB COT or UE-initiated COT).

· LG

	Question: What is your view on Proposals 1 to 4?



	Company
	Comment

	Futurewei
	Use the same rules as in gNB FFP initiated COT. This discussion could be left for FFS.

	CATT
	 We need consider EDT for UE-initiated COT and the detail should be FFS.

	Nokia, NSB
	These could be studied further, but the same principle as agreed in R16 for LBE could be used as a starting point. 


2.10.2 Consideration on processing time 
With respect to processing time aspects in COT sharing, ETRI has proposed the following.

· Proposal 1: For gNB-to-UE COT sharing, define UE’s processing time required for DL burst detection and UL transmission preparation.

· Proposal 2: For UE-to-gNB COT sharing, consider defining processing time for gNB’s UL burst detection for UE power saving purpose.

	Question: What is your view on Proposals 1 and 2?



	Company
	Comment

	Futurewei
	Not supported. We consider that the timing is already defined in the Rel-specs and it does not need additional definition.

	Nokia, NSB
	It is important that gNB knows the UE’s processing time required for DL burst detection, so that it can consider that when scheduling/configuring UL resources. It is less critical that the UE knows the processing time for gNB’s UL burst detection as the available power savings are minimal (due to relatively fast gNB processing time).

	
	


2.10.3 CP extension

With respect to CP extension for UE-initiated COT, companies have proposed and observed the following.

Proposal 1: Consider LBT type configuration for the configured UL resource in terms of whether the configured UL is allowed to initiate COT by UE.

· It is FFS whether some handling is needed to apply the CP extension for transmission of the configured UL at the beginning of FFP.

· LG

Proposal 2: To guarantee continuous channel occupation, padding signals or repetition of transmitted channels may be needed to fill the gaps between multiple UL channels in a UE initiated COT.

· Xiaomi

Observation 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.

Observation 2: It should be clarified that whether the difference of CP extension is called as the change of FFP or not.

Observation 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.

Observation 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.

· Panasonic

	Question: What is your view on Proposals 1 and 2 and observations?



	Company
	Comment

	Nokia, NSB
	Proposal 1: we think this proposal should be linked to the discussion on Proposal 1 in section 2.2.2 (Support allowing only UEs with high priority data/control to initiate a COT for FBE) and Proposal 3-2 Alt-1 (as part of a CG UL configuration, enable/disable UE COT-initiating functionality for the CG UL transmissions aligned with the configured UE FFP boundaries).
Proposal 2: we think this proposal is not needed. LBT failure for a 2nd UL transmission within a UE initiated COT (gap between 1st and 2nd transmission >16us) does not prevent the UE from performing LBT for a 3rd transmission within the UE-initiated COT, and to perform the transmission, in case LBT is successful.
Observations 1-4: we think the whole use case of multiple starting time offsets for configured grants with resource allocation smaller than full bandwidth is not clear, as gNB has the possibility to FDM UEs in this case. Note that it is already agreed not to support multiple starting time offsets for configured grants with full bandwidth allocation. 

	
	

	
	


2.10.4 Capability, DL symbols within UL, etc.

Companies have discussed other aspects for UE-initiated COT with respect to capability, DL transmission with UL, UL to DL gap, etc. 

Proposal 1: It is proposed to further investigate the scenario when DL symbols occur in the middle of an UL scheduled resource.

· TCL

Proposal 2: The UE shall support capabilities signaling to inform gNB that it can initiate COTs for semi-static channel access. 

· FW

Proposal 3: In the case of UE-to-gNB COT sharing in semi-static channel access mode with a gap > 16us, gNB shall perform an additional CCA. Only when energy was detected with a level below the ED threshold level, gNB can start the transmission.

· Xiaomi

	Question: What is your view on Proposals 1 to 3?



	Company
	Comment

	Futurewei
	Support Proposal 2 naturally. We are OK with proposal 3. 

	Nokia, NSB
	Proposal 1: handling in this case should be similar to NR-U operation with LBE (R16). 

Proposal 2: ok but should be handled as part of R17 UE capabilities discussion in RAN2.

Proposal 3: it is up to gNB implementation to live up to regulatory requirements in 5 GHz spectrum, i.e. gNB behavior should be according to the proposal but does not need top be captured in specifications.   

	
	


2.11 Discussion topic: NR-U and URLLC CG harmonization

Section below aims to capture the views with respect to the discussion topic, on high level.

Other proposals address additional details with respect to RRC parameters for CG harmonization.

Please if needed, prioritize the discussion of Main design issues.

2.11.1 Main design issues

Agreements (RAN1#103-e):

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 (RAN2#112-e):

From RAN2 perspective

1 
It is assumed that LBT failures only happen infrequently in UCE (unlicensed controlled environment).  A formal definition of UCE and its relationship to semi-static or dynamic access mode is not necessary in RAN2 specifications.

2
cg-RetransmissionTimer can be configured optionally for shared spectrum

3
When cg-RetransmissionTimer is configured, Rel-16 NR-U mechanism is used for HARQ process ID and RV selection.

4
When cg-RetransmissionTimer is not configured, Rel-16 URLLC mechanism may be used for HARQ process ID and RV selection.

5
As a baseline, HARQ processes sharing between multiple CGs are allowed when cg-RetransmissionTimer is configured as in Rel-16 NR-U.

6
HARQ processes sharing between multiple CGs are not allowed when cg-RetransmissionTimer is not configured.
7
FFS if LCH based prioritization can be configured with cg-RetransmissionTimer
8
The assumption for Rel-16 is that the network will not configure autonomousTx and cg-RetransmissionTimer simultaneously per cell.  No optimizations will be pursued to allow the two features be configured together in Rel-16.  No CR is needed for this for now.

9
If a configured grant is deprioritized and/or gNB didn’t get it (e.g. LBT failure and/or tx failure) then we should be able to autonomously re-transmit it.  FFS how to achieve it (using existing mechanisms should be considered as baseline)

Summary of companies view for above agreement:

· Option 1 (Aligned with RAN2 agreement):

· E///, HW/HiSi, LG, Nokia, ETRI, vivo, CATT, Spreadtrum, OPPO

· Option 2a (Is it aligned with RAN2 agreement for CG-UCI?):

· Apple, TDC, DCM, Spreadtrum, Panasonic, Sharp, Intel
· Option 2b (Is it aligned with RAN2 agreement for CG-UCI?):

· Intel, QC, Samsung, Sony, IDC, Panasonic?, Sharp?
· Option 3 (Is it aligned with RAN2 agreement?):

· ZTE, charter, TCL?, NEC?

	Question 1: Clarification needed whether Option 2a/2b/3 are aligned with RAN2 agreement and if not, whether RAN1 should consider these options.

Question 2: What is your view on the alternatives?



	Company
	Comment

	Sony
	Our understanding is the RAN2 agreement is a RAN2 perspective and so RAN1 still can take Option 2a, 2b or 3 if it is deemed beneficial.

	vivo
	We support option 1. 

According to RAN2 agreements, the cg-RetransmissionTimer is the trigger for UE performing the autonomous retransmissions requiring the CG-UCI and CG-DFI.

Other options segment the features and result sub-optimal performance with introducing addition specification efforts and clarifications.

Although RAN2 agreements says “from RAN2 perspective”, in the end, if RAN1 make different decisions from RAN2, we need to spend additional efforts to make RAN1 and RAN2 spec consistent. 



	Intel
	As we mentioned during the GTW, our understanding is that the RAN2 agreement is only an assumption that has been made by RAN2 to move forward, and this is the reason why the agreement starts with “From RAN2 perspective”. RAN2 is actually relying on RAN1 to make the decision, and at this point all options are possible. 

As for the specific option to support, we prefer either option 2-a or 2b, with slight preference toward 2-b. While it is understood that these two options would lead to a fragmentation of the design, this would allow to cover a larger set of use cases and deployments and allow the network to optimally select the procedure to use, which clearly would allow to boost system performance.

 

	CATT
	We support Option 1 because option 1 aligns with RAN2 agreement.

	LG
	We are also supportive with Option 1 for the same reason with vivo.

Considering UE complexity and specification impacts to implement various combinations of CG-UCI, CG-DFI and CG timer, we need to focus main use case rather than just introducing any workable variants. In case of Option 2-a and Option 3, it might be beneficial in terms of reducing DCI overhead (by enabling CG-UCI and disabling CG-DFI) or UL-SCH loss (by disabling CG-UCI and enabling CG-DFI). In this sense, those options can be considered further only if there is consensus to pursue the above benefits.

	Panasonic
	Our understanding of RAN2 agreement is that depending on higher layer parameter cg-RetransmisisonTimer is configured or not, the functions related to autonomous transmission on CG, i.e., CG retransmission timer, indication of HARQ process ID and RV, are used or not used.

We think that these functions including DFI feature could be disabled in URLLC operation in unlicensed band since miss-detection probability at gNB is low and/or the environment where LBT failure probability is low. On the other hand, CG-UCI also include COT sharing information and the function related to COT sharing can be used to reduce LBT delay by using Cat.1 or Cat.2 LBT instead of Cat.4 LBT. If whole CG-UCI field is disabled (CG-UCI is disabled), delay can be increased because of the lack of COT sharing information.

In our view, Option 2a/2b/3 are still aligned with RAN2 agreement if functions related to autonomous retransmission on CG and COT sharing (i.e., COT sharing information on CG-UCI) are separately enabled/disabled.

	ZTE
	The RAN2 agreement is only based on RAN2 perspective, and RAN2’s intention is to leave to RAN1 for decision.
With support of CG-UCI while disabling CG-DFI for Option3, we agree that CG autonomous retransmission can not be supported. While the re-transmission can still be based on DG re-transmission. As we commented in GTW session, CG-UCI based procedure is more flexible because it allows UE to decide the HARQ-ID and RV instead of using the pre-defined rules as in Rel-16 URLLC, it allows multiple TB transmissions in one period, and it allows UE to report COT sharing information to gNB. These benefits could provide more robustness and flexibility, and therefore we don’t see a need to disable CG-UCI based procedure. 


	Nokia, NSB
	We support option 1 due to its simplicity, and because it is fully in line with RAN2’s agreement

	Sharp
	We noticed the expression of “cg-RetransmissionTimer” in the RAN2 112-e agreement and thus it might be better to clarify the follows:

· For Rel-17 FBE, whether to reuse the parameter cg-RetransmissionTimer-r16 or not (e.g., introduce cg-RetransmissionTimer-r17)

Does “cg-RetransmissionTimer” refer to both versions


2.11.2 Other design issues

Proposal 1:  cg-RetransmissionTimer can be configured for each configured grant independently.

· OPPO

Proposal 2: For harmonizing UL CG enhancements in Rel-16, if the higher-layer parameter cg-RetransmissionTimer-r16 is provided in ConfiguredGrantConfig, NR-U CG enhancements shall be adopted, otherwise, URLLC CG enhancements shall be used instead.

· E///, HW/HiSi

Proposal 3: Support configuration of harq-ProcID-Offset2 for operation in unlicensed spectrum

· E///, HW/HiSi
Proposal 4: For dynamic channel access mode, configuration of cg-RetransmissionTimer should be optional when configured grant Type 1 or Type 2 are configured on unlicensed spectrum.

· E///, ZTE, DCM

· Not support: QC

Proposal 5: Support configuration of phy-PriorityIndex field for CG operation in unlicensed band.

· vivo

Proposal 6: It is necessary to enhance the cg-UCI-Multiplexing field to support CG using NR-U like mechanism for URLLC traffic by taking into account intra-UE prioritization/multiplexing.

· vivo, Nokia, ZTE

	Question: What is your view on Proposals 1 to 6?

	Company
	Comment

	vivo
	We would like to suggest prioritizing the discussion on proposal 6, proposal 5, and proposal 1.  Proposal 2 and proposal 3 are related to discussions/conclusions in section 2.11.1. Proposal 4 from our understanding do not need to be discussed for controlled environment using FBE mode.
· We support proposal 6 and proposal 5. 
· For proposal 1, we would like to make the clarification on whether the cg-RetransmissionTimer-r16 is configured per CG configuration or per cell. 



	CATT
	We have the same view with VIVO and proposal 2 & proposal 3 are related to discussions/conclusions in section 2.11.1

	LG
	Proposal 1: open

Proposal 2: supportive

Proposal 3: open

Proposal 4: not support

Proposal 5: open

Proposal 6: not clear

On Proposal 6, it is necessary to clarify what is the intention of it, for example, whether CG-UCI itself needs to be enhanced for CG itself or CG-UCI needs to be considered for the case of intra-UE multiplexing.

	Nokia, NSB
	P1: to our understanding this is already supported

P2: We support this

P3: We support this (when cg-RetransmissionTimer-r16 is NOT provided)

P4: We support this

P5: We support this at least when cg-RetransmissionTimer-r16 is NOT provided

P6: As a proponent, we would like to clarify that the field may not need to be “enhanced“, but the priority an multiplexing  rules associated with UCI transmission may need to be clarified


2.12 Discussion topic: Enhancements on PUSCH repetition 
The proposals below, aim to capture the views with respect to the discussion topic, on high level.

Proposal 1: 

· PUSCH repetition Type B should be supported for unlicensed band operation when using NR IIoT Rel-16 based CG

· FFS whether/how to enhance

· Nokia, Samsung, HW, QC, Intel, E///, LG, ZTE, Apple, ETRI, vivo, OPPO, WILUS, Lenovo/MOT
Proposal 2: 

· Decide whether the use of PUSCH repetition Type B together with NR-U based multi-slot allocations should be supported.

· Yes: QC, Intel

· No: Nokia, HW/HiSi, Samsung?

Proposal 3:
· Decide whether the use of PUSCH repetition type-A together with NR-U based multi-slot allocations (non-back-to-backType A) should be supported.

· Yes: Samsung?, QC 

· No: Nokia, ZTE, Intel
	Question: What is your view on Proposals 1 to 3?

	Company
	Comment

	Sony
	We support Proposal 1.

	vivo
	We support proposal 1 without further optimization;

For proposal 2, we do not support to use of PUSCH repetition Type B together with NR-U based multi-slot allocations.

For proposal 3, we do not support the use of PUSCH repetition type-A together with NR-U based multi-slot allocations.

	Intel
	We support both proposal 1 and 2, but we do not support proposal 3. As we described in our tdoc, even if Type A is further enhanced for unlicensed operation, LBT overhead may be still unacceptable for URLLC use cases, given that gaps across slots are often unavoidable. 



	CATT
	We support proposal 1.

	LG
	We support Proposal 1.

In addition, as explained in R1-2100882, an unified RA scheme can be considered to cover PUSCH repetition type A as well. 

	Panasonic
	We support Proposal 1.

	ZTE
	We support Proposal 2. 
Repetition type B allows back-to-back repetitions with segmentation across the slot boundary or invalid symbols, which can provide lower latency. NR-U based multi-slot allocations can increasing probability of LBT success. 

	Nokia, NSB
	P1: We support this

P2: We do not support this, as it complicates specifications, while the use case is unclear

P3: We do not support this since it would complicate channel access design and the use case for this mode of operation on unlicensed spectrum is unclear
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4 Appendix

4.1 List of observations and proposals in contributions

· FFP parameters configuration -periodicity and offset

· Additional transmission conditions in idle periods

· RRC enabling COT initiation functionality

· COT-initiator determination

· COT-initiation control/cancelation/overriding 
· Scheduling and UE-to-gNB COT restrictions

· Indication of UE-initiated COT to gNB

· UE-to-UE COT sharing via gNB

· UE-initiated COT in Inactive/Idle mode

· Other FBE topics (ED sensing threshold)

· Other FBE topics (Processing time)

· Others FBE topics (CP extension)   
· Others FBE topics (Capability, DL within UL, etc.)
· NR-U and URLLC CG harmonization

· Enhancements on PUSCH repetition

R1-2100229
Huawei, BUPT, China Southern Power Grid, HiSilicon
Uplink enhancements for URLLC in unlicensed controlled environments
Proposal 1: For IIoT/URLLC operation in unlicensed spectrum, providing the UE with FFP parameters by SIB-1 is not supported 

Observation 1: For IIoT/URLLC operation in unlicensed spectrum, transmission of initial access signals/channels is not an adequate use case for UE-initiated CO and it should be rather conducted within the gNB-initiated CO. 

Observation 2: For IIoT/URLLC operation in unlicensed spectrum, enhancements in RRC_CONNECTED mode are needed whereas enhancements only useable for IDLE/INACTIVE are not needed.

Proposal 2: For IIoT/URLLC operation in unlicensed spectrum, UE-initiated semi-static CO is not supported when the UE is in IDLE/INACTIVE mode.

Proposal 3: For UE-initiated semi-static CO in a given unlicensed channel, the UE should be configured with an offset to the beginning of the latest gNB frame in the same channel.

Observation 3: If the gNB and the UE have different FFP periodicities, Pg and Pu, both the gNB and the UE need to observe the COT and idle period interactions over a period of Po =LCM{Pg , Pu} where LCM is the least common multiple.

UE will have to monitor DL for gNB COT initiation and observe COT interaction/idle period rules at a different set occasions in each UE FFP over the period Po which is generally much longer than FFPu, thus defeating the purpose of providing more flexibility to the UE.

Observation 4: UEs of different periodicities would not be aware of the FBE frame start points of each other, avoiding mutual blocking/collisions among these UEs through gNB configuration becomes quite intricate if not infeasible in some cases.

Observation 5: Configuring the UEs to reuse the gNB’s frame period to initiate respective semi-static COs in the same channels attains the following benefits:

Reduces UE complexity and simplifies observing the COT and idle period interaction rules; 

Simplifies avoidance of mutual blocking between UEs configured with different offsets

Observation 6: As long as there is no rule specified to ensure that the integer multiple/inter-factor relationship is maintained in any combination of Pg and Pu configured to the UE, the UE implementation cannot expect that such relationship is maintained, even when gNB exploits it.

Observation 7: Specifying a rule to configure FFPg and FFPu in such way that the longer periodicity is an integer multiple of shorter periodicity, offers a reasonable trade-off between flexibility and UE complexity (Po = MAX{ Pg , Pu } ≤ 10ms), while the flexibility for the configurable combinations of FFPu and FFPg is still very large.

Proposal 4: For UE-initiated semi-static CO in a given unlicensed channel, the periodicity of the UE’s FFP is an integer multiple or inter factor of gNB’s FFP in the same channel.

Observation 8: For gNB to control the collisions/blocking between UEs on the same channel, the existing mechanism for UL cancellation cannot be applied since it is cell-specific group common signaling and would result in cancelling the UL resources to be used in the subsequent frame for another UE.

Proposal 5: For UE-initiated semi-static CO in a given unlicensed channel, the UE should be provided with a parameter to limit its COT to an indicated duration such that it ends before the idle period/CCA of a subsequent frame for another UE in the same channel.

Proposal 6: For determining the COT initiator for configured UL transmissions in semi-static channel access, support Alt-a in the agreement of RAN1#103-e

A clarification should be provided in relation to the above agreement from RAN1#102-e

Proposal 7: For determining the COT initiator for scheduled UL transmissions in semi-static channel access, support Alt. 3 (Based on a predetermined rule(s)) in the agreement of RAN1#103-e.

Proposal 8: For semi-static channel access, sharing the UE initiated CO to other intra-cell UEs, i.e., for UL transmissions, through the gNB is not supported.

Observation 9: In semi-static channel access mode, the calculation of ED threshold is the same as in dynamic channel access mode. Given the operation is intended for unlicensed controlled environment;

If the gNB shares the CO initiated by the UE without adjusting the EDT for transmitting unicast user plane data to the same UE, there would not be an impact to intra-operator coexistence

However, if the gNB is allowed to share the CO initiated by the UE without adjusting the EDT for transmitting unicast user plane data to other UEs as well, it would be advantageous for the gNB to rely on sharing a UE initiated CO except for critical broadcast signals and channels, and there would be an impact to intra-operator coexistence 

Proposal 9: For semi-static channel access in unlicensed controlled environment, support gNB sharing of the CO initiated by the UE without adjusting the EDT, for transmissions including unicast user plane data to the same UE.

Observation 10: According to RAN2 agreements, the ‘CG-UCI based procedures’ and the ‘CG-DFI based procedures’ defined in RAN1 discussions shall be both enabled and disabled using the cg-RetransmissionTimer-r16.

Proposal 10: Support Option 1 to align with RAN2 agreements, i.e., both ‘CG-UCI based procedures’ and ‘CG-DFI based procedures’ are enabled/disabled using the cg-RetransmissionTimer-r16.

Proposal 11: Support configuration of harq-ProcID-Offset2 for operation in unlicensed spectrum when the cg-RetransmissionTimer-r16 is not configured.

Observation 11: Either PUSCH repetition type B, or NR-U multi-slot and multi-PUSCH per slot allocation under PUSCH repetition type A, are suitable for configuring consecutive PUSCH transmissions without gaps.

Proposal 12: Combination of Rel-16 PUSCH repetition and NR-U multi-slot allocation is not supported.

Observation 12: For UE-initiated semi-static CO using CG, neither URLLC nor NR-U can benefit from the flexibility in starting the CG transmission since the whole FFP would be skipped if LBT fails at the beginning of an FBE frame.

Observation 13: Rel-16 URLLC and NR-U CG mechanisms related to HARQ procedures are comparable when operating in an unlicensed controlled environment where LBT failures are unlikely to occur.

Observation 14: While not restricted to be used with other NR-U features, FDRA Type 2 is suitable to fulfill the OCB and PSD requirements in the unlicensed channel compared to FDRA Type 0/1.

Observation 15: For supporting IIoT/URLLC transmission with CG in unlicensed controlled environment in Rel-17, there is no need to support a combination of the Rel-16 NR-U and URLLC enhancements.

Proposal 13: For harmonizing UL CG enhancements in Rel-16, if the higher-layer parameter cg-RetransmissionTimer-r16 is provided in ConfiguredGrantConfig, NR-U CG enhancements shall be adopted, otherwise, URLLC CG enhancements shall be used instead.

R1-2100651
Intel Corporation
Discussion on enhancements to URLLC IIoT in unlicensed band
Proposal 1: When the starting position of both a g-FFP and UE’s FFP is the same, the starting position of the u-FFP within two radio frames starts from an even radio frame.

Proposal 2: The value of the u-FFP value is chosen from the following set of values: {1, 2, 2.5, 4, 5, 10}.
Proposal 3: In order to reduce complexity at the UE, the UE shall assume that over time its FFP shall be always chosen so that this is an integer factor or a multiple of the current g-FFP value.

Proposal 4: A new RRC parameter is introduced to explicitly configure the u-FFP. 
Proposal 5: 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 6: When a UE operates as an initiating device, this is allowed to share its FFP with its associated gNB, and the gNB is allowed both control and data transmissions as long as a DL burst contains at least a transmission per switching point which is dedicated for the UE that initiated that FFP.

Observation 1: A gNB is not allowed to schedule UL transmissions within a shared u-FFP rather than those for the UE that originally initiated that FFP. 

Proposal 7: For 2-step RACH procedure and for semi-static channel access mode, a UE is allowed to initiate its own FFP at least when transmitting the HARQ-ACK feedback information for msgB.

Proposal 8: For 4-step RACH procedure and for semi-static channel access mode, a UE is allowed to initiate its own FFP at least for a msg3 transmission.

Proposal 9: u-FFP parameters are provided within SIB1. 

Proposal 10: In semi-static channel access mode, a DG UE determines the initiator of the COT based on the content of the scheduling DCI. FFS: on how the information related to the initiator of the COT is carried. 

Observation 2: The ETSI BRAN precludes a gNB from performing cross-FFP scheduling. 

Proposal 11: If a gNB operates as an initiating device and schedules an UL transmission outside of its FFP, then the DG UE must assume that the scheduled UL transmission would need to be performed as if the UE is the initiating device irrespectively from any explicit indication provided by the gNB. 

Proposal 12: When a configured UL transmission is aligned with a u-FFP boundary and ends before the idle period of that u-FFP, whether the UE should always assume that the configured UL transmission correspond to UE-initiated COT or not is up to gNB’s configuration.  If the transmission is confined within a g-FFP before the idle period of that g-FFP, the gNB has not configured the UE to assume that the configured UL transmission correspond to UE-initiated COT, and the UE has already determined that gNB has initiated that g-FFP, then the UE assumes that the configured UL transmission corresponds to gNB-initiated COT. Otherwise, the UE assumes that the configured UL transmission corresponds to UE-initiated COT.

Proposal 13: The CG-UCI based procedure and CG-DFI based procedure 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.

Observation 3: Even if Type A is further enhanced for unlicensed operation, LBT overhead may be still unacceptable for URLLC use cases, given that gaps across slots are often unavoidable.

Proposal 14: Both the NR-U’s repetition scheme and Type B repetition scheme from Rel.16 URLLC design should be further enhanced, potentially to converge into a single repetition scheme. 

Proposal 15: When segmentation is applied to a PUSCH transmission occurring across a slot boundary and when CG-UCI is configured to be transmitted, this is included in every actual repetition.

Observation 4: 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 16: DCI 0_2 should be enhanced to carry the DFI information based on configuration.  
R1-2100270
Ericsson
Enhancements for IIoT URLLC on Unlicensed Band
Observation 1: Any restriction on UE-initiated COT design should be strongly justified to avoid compromising NR operation in unlicensed bands
Observation 2: The configuration of UE FFP reduces the dependency on DL for UL transmission. The more the UE FFP configuration is matched with UL traffic, the less dependency on DL for UL transmissions is achieved which results in improvement of UL capacity.
Observation 3: Forcing restrictions on UE FFP does not lead to a good coexistence, rather inter-network coordination on UE/gNB FFPs configurations among coexisting networks ensures good coexistence.
Observation 4: Option 1 is aligned with RAN2 agreement.
Observation 5: Many different NR-U CG features are coupled with same higher layer parameter (e.g. cg-RetransmissionTimer).

Proposal 1: For semi-static channel access mode, FFP Periodicity for UE-initiated COT are independently configured from the FFP periodicity for gNB-initiated COT. 

Proposal 2: For semi-static channel access mode, the range values for periodicity and offset corresponding to configured grants can be reused as range values for periodicity and offset of UE-FFP. Note that only period values of at least 1ms and at most 10ms are applicable.
Proposal 3: For semi-static channel access mode, no additional restriction on transmission and reception during idle periods is supported.
Proposal 4: 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, the UE assumes that the configured UL transmission corresponds to UE-initiated COT (Alt-b).
Proposal 5: In semi-static channel access mode, when a UE is provided with both gNB FFP and UE FFP, the valid idle period associated to a scheduled UL transmission is determined as follows (Alt2 with fallback to Alt 3):

· For scheduled UL transmission, the associated valid idle period is indicated in the scheduling DCI using ChannelAccess-CPext field in DCI (i.e. Alt 2 in previous agreement), when provided.

· If ChannelAccess-CPext field in absent in DCI, pre-determined rules similar to configured UL transmissions are applicable (i.e. Alt 3 in previous agreement).

Proposal 6: When a configured DL transmission is aligned with a gNB FFP boundary and ends before the idle period of that FFP associated to the gNB, the UE assumes that the configured DL transmission corresponds to the gNB-initiated COT.

Proposal 7: When a configured DL transmission starts after a gNB FFP boundary and ends before the idle period of the FFP associated to the gNB,

· If the UE determines that the gNB has already initiated the FFP, then UE assumes that the configured DL transmission corresponds to gNB-initiated COT.

· Otherwise, If the transmission is confined within the UE FFP before the idle period of that FFP, and if the UE has already initiated that FFP, then UE assumes that the configured DL transmission corresponds to UE-initiated COT.
Proposal 8: In semi-static channel access mode, when a UE is provided with both gNB FFP and UE FFP, the valid idle period associated to a scheduled DL transmission is determined as follows:

· For scheduled UL transmission, the associated valid idle period is indicated in the scheduling DCI using ChannelAccess-CPext field in DCI, when provided.

· If ChannelAccess-CPext field in absent in DCI, pre-determined rules similar to configured DL transmissions are applicable.

Proposal 9: A UE can be semi-statically signaled to cancel/override the assumption on the initiator of a COT with respect to one or more FFP boundaries of the corresponding FFP configuration.

Proposal 10: A UE can be dynamically signaled to cancel/override the assumption on the initiator of a COT with respect to one or more FFP boundaries of the corresponding FFP configuration.

· Note: UE specific signaling such as scheduling DCI or group common signaling using DCI format 2_0 can be used for COT-initiation cancelation/overriding purposes.

Proposal 11: For semi-static channel access mode, UE-initiated COT is supported before dedicated RRC and is enabled by SIB-1. 
· UE FFP periodicity and offset are implicitly determined based on PRACH configuration corresponding to a PRACH transmission outside the gNB-initiated COT.
Proposal 12: Configuration of cg-RetransmissionTimer is optional when configured grant Type 1 or Type 2 are configured on unlicensed spectrum.

Proposal 13: 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 (i.e. Option 1).

Proposal 14: Enable configuration of cg-nrofSlots-r16, cg-nrofPUSCH-InSlot-r16 for UL CG without CG-UCI.

· Simplified repetition Type B (without segmentation)
R1-2101461
Qualcomm Incorporated
Uplink enhancements for URLLC in unlicensed controlled environments
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 1: 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 2: 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 3: 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 4: 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 5: FFP Periodicity for UE-initiated COT can be same, or integer multiple of, inter factor of the FFP periodicity for gNB-initiated COT.

Proposal 6: gNB indicates UE to initiate a COT based on ChannelAccess-CPext field in DCI. 

Proposal 7: The UE assumption on whether the configured UL transmission is allowed to correspond to UE-initiated COT is based on gNB configuration

Proposal 8: Study ED thresholds selection when UE share its COT to gNB and  the scheme that UE can share its COT to the other UEs through gNB.

Proposal 9: 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.  

Proposal 10: When cg-RetransmissionTimer is not configured, CG-CUI can be configured including at least HARQ process ID, RV ID and COT sharing information.

Proposal 11: For LBE, configuration of (cg-RetransmissionTimer) should be mandated when configured grant Type 1 or Type 2 are configured on unlicensed spectrum.

Proposal 12: 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 13: NR-U CG-PUSCH shall support type B PUSCH repetition introduced in Rel.16 URLLC with the proposal in this contribution.  

R1-2100882
LG Electronics
Discussion on unlicensed band URLLC IIOT
Proposal #1: Support unaligned FFP timing between the FFP stating with gNB-initiated COT and the FFP starting with UE-initiated COT.

Proposal #2: 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 #3: Consider LBT type configuration for the configured UL resource in terms of whether the configured UL is allowed to initiate COT by UE.

It is FFS whether some handling is needed to apply the CP extension for transmission of the configured UL at the beginning of FFP.

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 FFP type for multiple RB sets in a carrier/BWP under the unaligned FFP structure between UE and gNB.

Proposal #6: Consider the following aspects for the configuration of the starting offset and the period/duration for UE FFP-u.

Granularity of the starting offset (O_u) for FFP-u

Relationship between FFP-u period (P_u) and FFP-u starting offset

Relationship between FFP-u period and FFP-g period (P_g)

Relationship between FFP-u period and the period (P_c) of configured UL

Relationship between FFP-u period and the duration of FFP-u

Proposal #7: Clarify first on the energy detection (ED) threshold used to perform LBT for UE-initiated COT before deciding the method for UE’s determination of the scheduled UL transmission (e.g. whether it is done based on shared-gNB COT or UE-initiated COT).

Proposal #8: Prefer Alt-c (The UE assumption on whether the configured UL transmission is allowed to correspond to UE-initiated COT is based on gNB configuration) for the configured UL transmission aligned with UE FFP boundary.

Proposal #9: Consider the following UE behaviour/assumption for the configured UL transmission not aligned with UE FFP boundary (by slightly updating the previous agreement).

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.

Otherwise, If the UE has already initiated the UE FFP, then UE assumes that the configured UL transmission corresponds to UE-initiated COT.

Proposal #10: Option 1 is preferable for the CG configuration in terms of enabling/disabling CG-UCI based procedure and CG-DFI based procedure and CG retransmission timer.

Option 2-a and Option 3 can be considered further if there is consensus to pursue the reduction of DCI overhead or UL-SCH loss.

Proposal #11: Consider to adopt PUSCH repetition type B for NR-U CG resource allocation. 

Proposal #12: Introduce following three resource allocation parameters replacing existing parameters to support harmonized CG operation. 

A RRC parameter for the number of consecutive PUSCH occasions 

A RRC parameter for the number of repetition of consecutive PUSCH occasions in slot-level 

A RRC parameter for the number of PUSCH occasion used for a TB 

Proposal #13: Consider to keep 1 symbol length PUSCH after segmentation under some condition in unlicensed band

Proposal #14: Consider new equation for determining HARQ process ID in order to support multiple TB transmission per periods.

Proposal #15: Consider NDI indication with less overhead other than CG-UCI.

R1-2100103
ZTE
Discussion on unlicensed band URLLC IIoT
Proposal 1: For UE-initiated COT in FBE, 

The FFP can be a subset of the period of tdd-UL-DL configuration or the FFP for gNB-initiated COT.

The offset range can be ms.

The reference location of offset for UE-initiated COT can be the starting of even indexed radio frame.

Proposal 2: The COT of the gNB can block the UE initiated COT, but the COT of the UE shall not block the gNB initiated COT.

Proposal 3: A COT initiated by UE can not be shared with other UE(s) directly or indirectly by gNB.
Proposal 4: After introducing UE-initiated COT, gNB-to-UE COT sharing regulation should be redefined.  
Proposal 5: Determine the COT of UL transmission burst based on predetermined rules

The UE should share the COT of gNB when the COT of the gNB is valid.

The UE should initiate a COT when the UL transmission burst is not in a valid COT of gNB and starts at the beginning of the UE’s FFP and ends at any symbol before the UE FFP’s idle period. 

Proposal 6: Option 3 is preferred for harmonization of CG-DFI and CG-UCI features for unlicensed:

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.    

Proposal 7: For mandatory RRC parameters in unlicensed operation,

for dynamic channel access mode (a.k.a. LBE), configuration of (cg-RetransmissionTimer) should not be mandated when configured grant Type 1 or Type 2 are configured on unlicensed spectrum.    

harq-ProcID-Offset2 is not supported for unlicensed spectrum. 

Proposal 8: The use of PUSCH repetition type-A together with NR-U based multi-slot allocations should not be considered.

Proposal 9: The use of PUSCH repetition type-B together with NR-U based multi-slot allocations should be considered with potential enhancements. 

Back-to-back repetitions with segmentation across the slot boundary or invalid symbols is supported as in Rel-16 URLLC.

Configuring additional transmission occasions across a number of slots to ensure K repetitions is supported as in Rel-16 NR-U.

Proposal 10:  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 not provided EnableConfiguredUL-r16, the actual repetition is not transmitted if it conflicts with a semi-static flexible symbol. 

If dynamic SFI is not received but provided EnableConfiguredUL-r16, the actual repetition can be transmitted.

Proposal 11:  For URLLC over unlicensed band, CG-UCI is transmitted per actual repetition.

Proposal 12: If Configuredgrantconfig-StartingfromRV0 is set to ‘on’, it is configurable to enable or disable the feature for starting the initial transmission at the last repetition when K≥8. If Configuredgrantconfig-StartingfromRV0 is set to ‘off’, Rel-16 URLLC behavior is used.

Proposal 13: If PHY prioritization 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.  

R1-2101203
Samsung
Enhancements for unlicensed band URLLC IIoT
Proposal 1: Support the transmission restriction on gNB’s idle period to ensure fair co-existence with other FBE nodes, i.e. the transmission from neither a gNB not its UE is allowed in gNB’s idle period. 

Proposal 2: Support UE-initiated COT for idle UE.

Proposal 3: For UE-initiated COT parameter configuration, 

Support independent configuration for UE FFP periodicity and gNB FFP period. 

UE FFP periodicity can be any integer number of slots with the duration at least 1ms and at most 10ms.

Support independent configuration for UE FFP start position and gNB FFP start position. 

UE FFP start position is determined by UE-specific offset with reference to SFN 0. 

The offset value range is 0 ≤ offset ＜periodicity 

Proposal 4: For RRC connected mode, support explicit configuration of FFP parameters for UE-initiated COT by UE-dedicated RRC signaling. For RRC idle mode, UE FFP can be indicated by SIB1 or derived by PRACH configuration. 

Proposal 5: When a UL transmission is aligned with a UE FFP boundary

In case of scheduled UL transmission, the UE determines whether the UL transmission should be transmitted according to shared gNB COT or UE-initiated COT according to LBT indication by existing bit field ChannelAccess-CPext in the scheduling DCI. 

In case of configured UL transmission, the UE assumes that the configured UL transmission corresponds to UE-initiated COT.

Proposal 6: When a UL transmission starts after a UE FFP boundary, 

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.

Otherwise, UE drops the UL transmission. 

Proposal 7: To determine gNB-to-UE COT sharing, the following mechanism can be consider: 

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 8: Do not support of new signaling transmitted by UE to indicate whether a UE has initiated the COT. 

Proposal 9: Support option 2-b for IIOT over unlicensed band: 

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.

Proposal 10: For PUSCH repetition over unlicensed band, 

Support configurability for Rel-16 NR-U repetition and URLLC type-A/type-B repetition without multi-slot allocation. 

Study type-B repetition enhancement with multi-slot allocation. 

Proposal 11: For Type-B PUSCH repetition over unlicensed band, support additional gaps to avoid LBT blocking from DL signals/channels or LBT blocking between UEs. 

R1-2101380
Apple
URLLC uplink enhancements for unlicensed spectrum
Proposal 1-1: For a scheduled UL transmission that falls within the same gNB’s COT as the scheduling DCI, the UL transmission shares the gNB’s COT and follows the LBT indication in the DCI via reusing the ChannelAccess-CPext or ChannelAccess-CPext-CAPC field.

FFS details on how to define the ChannelAccess-CPext or ChannelAccess-CPext-CAPC field for this case

Proposal 1-2: Adopt the same behavior when determining whether to share gNB’s COT or use UE-initiated COT for the following two cases:

Case 1: scheduled UL transmission that does not fall within the same gNB’s COT as the scheduling DCI

Case 2: configured UL transmission

Proposal 1-3: For scheduled UL transmission that does not fall within the same gNB’s COT as the scheduling DCI and configured UL transmission,

When the UL transmission is aligned with a UE FFP boundary and ends before the idle period of that UE FFP associated to the UE,

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 UL transmission corresponds to gNB-initiated COT using Cat-2 LBT. 

Otherwise, UE assumes that the UL transmission corresponds to UE-initiated COT.

When the 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 UL transmission corresponds to UE-initiated COT.

Else 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 UL transmission corresponds to gNB-initiated COT using Cat-2 LBT.

Otherwise, it is not transmitted.

Otherwise (When the UL transmission overlaps with the UE FFP’s idle period)

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 UL transmission corresponds to gNB-initiated COT using Cat-2 LBT.

Otherwise, it is not transmitted.

Proposal 1-4: Introduce a RRC parameter to enable UE-initiated COT for a UE, and a RRC parameter to enable UE-initiated COT for each CG configuration, which overrides the per-UE configuration if configured.

Proposal 1-5: If there is strong concern on coexistence, additional constraint can be introduced that the UE is not allowed to transmit in the idle period of gNB’s FFP.

Proposal 2-1: Adopt Option 2-a, i.e., “CG-UCI based procedures” are enabled or disabled for unlicensed using a new RRC parameter, and “CG-DFI based procedures” are enabled or disabled for unlicensed using cg-RetransmissionTimer-r16.

Note: if cg-RetransmissionTimer-r16 is configured, “CG-UCI based procedures” should also be enabled.

Proposal 2-2: For the cases where LBT effect needs to be considered, further consider the support of modified PUSCH repetition Type B with flexible start on unlicensed spectrum.

Proposal 2-3: Consider enhanced CG-UCI on unlicensed spectrum to allow the UE to autonomously adapt certain transmission parameters such as MCS.

R1-2101076
ETRI
Enhancements for unlicensed band URLLC IIoT
Proposal 1: For the FFP period for UE-initiated COT, {1ms, 2ms, 2.5ms, 4ms, 5ms, 10ms} are supported.

Proposal 2: UE expects that the FFP period of UE-initiated COT is an integer factor or an integer multiple of the FFP period of the gNB-initiated COT.

Proposal 3: The UE FFP offset can be any value within 0 <= offset < UE FFP period with 1-symbol granularity using 1) the smallest SCS configured in the cell as the reference SCS and 2) the boundary of even indexed radio frames as the reference point.

Proposal 4: For FBE, do not support UE-initiated COT for idle/inactive UEs.

Proposal 5: For UE’s COT initiation in FBE, support the followings:

For a UE FFP including a UL from the beginning, UE performs the COT initiation by transmitting the UL if not indicated/configured to cancel the COT initiation. If indicated/configured to cancel, UE skips the COT initiation in the UE FFP.

For a UE FFP not including a UL from the beginning, UE skips the COT initiation.

Proposal 6: For gNB-to-UE COT sharing in FBE, UE determines whether a detected DL burst was transmitted according to a gNB-initiated COT or a UE-initiated COT based on (implicit or explicit) indication from gNB.

Proposal 7: For a configured UL aligned with a UE FFP boundary, if it belongs to both gNB COT and UE’s own COT, the UE assumes that it is transmitted according to the UE-initiated COT.

Proposal 8: UE expects that a configured UL starting from a UE FFP boundary is always confined within the UE-initiated COT.

Proposal 9: For dynamic UL, UE determines a COT associated to the UL according to the following alternatives.

Alt. 1: Based on a predefined rule (e.g., a COT which ends later)

Alt. 2: Based on UL grant (e.g., by reusing the ChannelAccess-CPext field)

Proposal 10: For FBE, the following rules are supported:

A UE can initiate a COT within a gNB-initiated COT, and gNB can initiate a COT within a UE-initiated COT.

As initiating device, the gNB can transmit during any UE FFP idle periods.

As initiating device, a UE can transmit during other UEs FFP idle periods.

A responding device can still transmit in the shared COT even if its transmission collides with the idle period of FFP configured for the responding device.

Proposal 11: Clarify that for scheduled UL, the FFP/channel where a UL (each UL repetition in case of repetition) is scheduled can be same or different from the FFP/channel where an associated UL grant is transmitted.

Observation 1: The UL reliability performance of unlicensed URLLC can be severely degraded if UE’s processing time for DL detection to share a COT is unknown to gNB.

Proposal 12: For gNB-to-UE COT sharing, define UE’s processing time required for DL burst detection and UL transmission preparation.

Proposal 13: For UE-to-gNB COT sharing, consider defining processing time for gNB’s UL burst detection for UE power saving purpose.

Proposal 14: Discuss how to handle the CP extension when configured for CG-PUSCH that starts from the beginning of a UE FFP.

Proposal 15: 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.

Proposal 16: For FBE, when cg-RetransmissionTimer is not configured, a symbol overlapping with idle period of a FFP associated to PUSCH transmission is regarded as invalid symbol for PUSCH mapping type B.

R1-2100626
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: PUSCH repetition Type B should be supported for unlicensed band operation when using NR IIoT Rel-16 based CG, without NR-U specific enhancements. FFS: required spec changes, if any. 

Proposal 3: The use of PUSCH repetition Type B together with NR-U based multi-slot allocations should not be considered.

Proposal 4: Both “CG-UCI based procedures” and “CG-DFI based procedures” are enabled or disabled for unlicensed using one RRC parameter (Option 1  from RAN1#103-e), i.e. when cg-RetransmissionTimer is not configured, NR-U specific CG features such as CG-UCI, COT sharing indication, UE-selected HARQ process ID and RV, autonomous retransmission, consecutive allocations for different TB and CG-DFI are not supported.

Proposal 5: PHY multiplexing/prioritization introduced in Rel-16 is supported also with NR-U CG. Interaction of CG-UCI and HARQ-ACK codebooks of different priorities is FFS.

On the support for UE-initiated COT for FBE

Proposal 6: As initiating device, the gNB can transmit during any UE FFP idle periods.

Proposal 7: As initiating device, a UE can transmit during other UEs FFP idle periods. 

Proposal 8: By default, as the initiating device, a UE cannot transmit during its serving gNB’s idle period. 

Proposal 9: Introduce support for gNB-controlled UE-initiated UL transmissions during gNB idle periods, when e.g. the gNB has no intention to acquire the COT in the subsequent FFP. 

Proposal 10: A UE determines whether a scheduled UL transmission should be transmitted according to shared gNB COT or UE-initiated COT at least based on the value of ChannelAccess-CPext field in the scheduling DCI (i.e. Alt. 2 from RAN1#103-e). Details are FFS.

Proposal 11: When a configured UL transmission is aligned with a UE FFP boundary and ends before the start of the idle period of that UE associated to the UE: 

if the transmission is confined within a gNB FFP before the idle period of that gNB FFP and the UE has already determined that the gNB has initiated that gNB FFP, the UE assumes that the configured UL transmission corresponds to gNB-initiated COT.

if the UE determines that the gNB has NOT initiated that gNB FFP, the UE assumes that the configured UL transmission corresponds to UE-initiated COT.

if the transmission is NOT confined within a gNB FFP before the idle period of that gNB FFP (i.e. the transmission overlaps at least partially with the idle period of that gNB FFP) and the UE has already determined that the gNB has initiated that gNB FFP, down-select one of the following:

The UE only transmits on a subset of the configured UL (time) resources to ensure no transmissions during the idle period of that gNB FFP

Note: this is a slightly clarified version of Alt-a from RAN1#103-e

Proposal 12: Support UE-initiated COT for semi-static channel occupancy in IDLE/INACTIVE mode. 

Proposal 13: Assuming support of UE-initiated COT for semi-static channel occupancy in IDLE/INACTIVE mode is agreed, FFP parameters for UE-initiated COT also need to be provided to the UE by SIB-1.

R1-2100438
vivo
Enhancements for unlicensed band URLLC IIoT
Proposal 1: The FFP period of the UE-initiated COT should be configured without referring to the FFP period of gNB-initiated COT.

Observation 1: Predetermined rules should be used for UE to determine whether a scheduled UL transmission should be transmitted according to shared gNB COT or UE-initiated COT.

Proposal 2: UE assumes that the configured UL transmissions corresponds to UE-initiated COT if it is aligned with the UE FFP boundary.

Proposal 3: PUSCH segmentation should take into account the idle period of a FFP.

Proposal 4: gNB can detect either configured or scheduled transmissions from the beginning of the FFP to determine if the UE has initiated a COT.

Proposal 5: For gNB-to-UE COT sharing, the following options can be further considered:

Option 1: UE detects group-common or broadcast signalling from the beginning of the FFP configured for gNB.

Option 2: gNB indicates the remaining COT information signalling.

Proposal 6: UE-initiated COT should be supported for IDLE mode UE.
Proposal 7: Support option 1 as the framework for harmonization of UL Configured Grant (CG).

Proposal 8: Clarify the configuration of cg-RetransmissionTimer is per CG or per cell when multiple CGs are configured for an unlicensed carrier.

Proposal 9:

Support configuration of phy-PriorityIndex field for CG operation in unlicensed band.

The field of pusch-RepTypeIndicator is NOT configured for operation with shared spectrum channel access for Type 1 CG.

Proposal 10: It is necessary to enhance the cg-UCI-Multiplexing field to support CG using NR-U like mechanism for URLLC traffic by taking into account intra-UE prioritization/multiplexing.

Proposal 11: To ensure the URLLC reliability for CG PUSCH using NR-U mechanism, startingFromRV0 can be used to control whether the RV for initial CG-PUSCH determined by the UE should be 0.

R1-2100857
Sony
Considerations on unlicensed URLLC
Observation 1: It is beneficial for the gNB to be able to schedule another UE when transmitting under a UE initiated COT.

Observation 2: If a UE that has initiated a COT is not allowed to transmit during gNB’s FFP Idle Period and the gNB can initiate a COT after gNB’s FFP Idle Period, then we have the following issue:

· If the UE transmits after gNB’s FFP Idle Period, it may collide with gNB’s transmission if gNB decides to initiate a COT

· If the UE is not allowed to transmit after gNB’s FFP Idle Period, then the UE’s transmission opportunity may be significantly shortened if gNB decides not to initiate a COT.

Proposal 1: UE determines the initiator of a COT based on a DCI indicator from the gNB, i.e.:

Alt-1: Introduce additional bit field in the scheduling DCI

Alt-2: Based on ChannelAccess-CPext field in DCI

Proposal 2: Allow a UE initiated COT to be passed to the gNB so that the gNB becomes the initiator of the COT.
Proposal 3: For CG-PUSCH that starts at the UE’s FFP boundary, the assumption on whether the UE’s CG-PUSCH transmission is based on a UE initiated COT or gNB initiated COT, the UE assumption on whether the configured UL transmission is allowed to correspond to UE-initiated COT is based on gNB configuration.

FFS on details of configuration

Proposal 4: The gNB does not need to indicate whether a UE can initiate a COT in the next few FFPs.
Proposal 5: If UE is not allowed to transmit during gNB’s FFP Idle Period and the gNB can initiate a COT during that Idle Period, then the UE shall monitor for gNB’s transmission for a period P after gNB’s FFP Idle Period:

· If the UE detects gNB’s transmission then the UE shall not transmit in the remaining portion of its initiated COT

· Otherwise, the UE can transmit in the remaining portion of its initiated COT

Proposal 6: UE initiated COT for semi-static channel access is supported in Idle Mode.
Proposal 7: “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.

R1-2101291
InterDigital, Inc.
Enhancements for unlicensed band URLLC IIoT
Proposal 1: IDLE/INACTIVE mode UEs can initiate COTs in FBE at least for PRACH transmission.

Proposal 2: Use Alt-c for CG transmissions occurring at the beginning of a UE FFP. The UE can be configured with COT selection behavior (e.g. if gNB-initiated COT is detected always use gNB-initiated COT, or always use UE-initiated COT, or select between the two based on rules)

Proposal 3: A UE sends an indication of the COT used for a transmission (gNB-initiated or UE-initiated).

Proposal 4: For URLLC in controlled environment, a UE selects the HARQ Process ID by implementation from a configured pool of processes for an initial transmission on a CG, as in NR-U.

Proposal 5: A UE can prioritize transmissions over retransmissions on CG resources. The conditions to do so are FFS.

Proposal 6: CG-UCI based procedures and CG-DFI based procedures are independently enabled or disabled for unlicensed (Option 2). FFS if CG-DFI configuration is tied to cg-RetransmissionTimer-r16 or not (Option 2-a or 2-b).

R1-2100995
Lenovo, Motorola Mobility
Enhancements for unlicensed band IIoT URLLC
Proposal 1: Start of FFP for UE-initiated COT is not associated with start of gNB-FFP.
Proposal 2: UE-initiated COT for idle/inactive mode UE can be further studied (with lower priority compared to more basic items such as determining if a COT is associated with a UE or gNB).

Proposal 3: UE is not allowed to transmit during idle period of any FFP associated with the gNB.

Proposal 4: Support allowing only UEs with high priority data/control to initiate a COT for FBE.

Proposal 5: If UE-initiated COT for idle/inactive UE is supported, a UE can transmit CG-PUSCH in a gNB-FFP, upon receiving a broadcast signal from gNB at the beginning of the gNB-FFP (subject to existing rules such as sensing prior to transmission).

Proposal 6: For the case of UE-initiated COT with configured grant PUSCH transmission, the number of repetitions applied to a transport block at the beginning of the acquired FFP is less than the number of repetitions associated with PUSCH transmissions of the configured grant (in transmission occasions other than those of the beginning of the acquired FFP).

Proposal 7: 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 8: For the case of UE-initiated COT with configured grant PUSCH transmission, when a first UL transmission burst is followed by a high priority second UL transmission burst on CG resources and if the gap is more than 16µs between the two transmissions, following solutions can be considered:

Shift the high-priority UL transmission earlier in time to reduce the gap to under 16µs

Apply CP extension for the second transmission to keep the effective gap under 16µs

R1-2100576
MediaTek Inc.
On the enhancements for unlicensed band URLLC IIoT
Proposal 1: The UE is configured to initiate a COT for PRACH transmission. 

· E.g. UEs with high Priority traffic or mixed high/low priority traffic could have this functionality enabled by gNB.  

Proposal 2: UE-initiated COT carrying PRACH is automatically shared with the gNB without any additional indication.
Proposal 3:  An explicit indication from UE to gNB that UE has initiated a COT

· If the UE has an UL CG transmission and if CG-UCI Channel Occupancy Time (COT) sharing information bit-field is enabled it is interpreted as the UE didn’t start its own COT. 

· If the UE has an UL CG transmission and if CG-UCI Channel Occupancy Time (COT) sharing information bit-field is disabled, it is interpreted as the UE started its own COT. 

Proposal 4: UE COT-initiating functionality is RRC (or dynamically) configured to the UE. 

Proposal 5: UE COT initiation enabling/disabling is determined from 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.

Proposal 8: No DCI indication for UE COT-initiation in next FFP and restrict UE COT-initiation to high priority traffic.

Proposal 9: Support Alt-a with further reduction to the transmission confining interval to take UE processing time into consideration.

Proposal 10: The gNB signals the initiating of its own COT or the sharing of a UE-initiated COT using different DMRS cyclic shifts.

Proposal 11: There is no need to support and specify a UE-initiated COT cancellation

Proposal 12: If COT cancellation is needed, a time duration t is to be introduced to process the cancellation signal and cancel the ongoing transmission

Proposal 13: If COT cancellation is needed, the UE should be configured semi-statically about the time instants when it should cancel an ongoing UE-initiated COT.

Proposal 14: If COT cancellation is needed, Cancellation should be defined as a UE capability. The UE signals its support of the cancellation of an ongoing UE-initiated COT.

Proposal 15: UE initiating a COT within a gNB-initiated COT, and gNB initiating a COT within a UE-initiated COT is supported and configurable.

Proposal 16: UE initiating a COT within a gNB-initiated COT could be allowed only if transmission overlaps with the gNB FFP idle period. 

R1-2100378
CATT
Enhancements for unlicensed band URLLC IIoT
Proposal 1: In semi-static channel access mode, UE should be able to determine whether a scheduled UL transmission should be transmitted according to shared gNB COT or UE-initiated COT by DCI indication method.

Proposal 2: 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, whether the configured UL transmission is allowed to correspond to UE-initiated COT should be based on gNB configuration.

Proposal 3: 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, gNB can inform UE a transmission pattern to indicate which COT(s) can be used for UE initialization.

Proposal 4: 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” is taken as baseline for supporting UL CG for URLLC in unlicensed band.

R1-2100543
TCL Communication Ltd.
Enhancements for unlicensed band URLLC IIoT
Observation 1: Multiple configurations help combat the random packet arrival without incurring large latency but it introduces signaling overhead.

Observation 2: The main limitation of the existing CG standardization in URLLC and NR-U is related to transport block confined within a period.

Observation 3: DL symbols in the middle of an UL transmission reduce the transmission time, which gets further reduction due to LBT requirement after the gap.

Observation 4: Dropping a transmission over semi-statically configured flexible symbols causes a QoS degradation.

The discussion and the observations have led to the following proposals in this document:

Proposal 1: CG-UCI is always transmitted even when the CG PUSCH is being transmitted over a licensed carrier.
Proposal 2: It is proposed to further investigate the scenario when DL symbols occur in the middle of an UL scheduled resource.

Proposal 3: For CG transmission, if dynamic SFI is configured but the UE cannot decode dynamic SFI, semi-static flexible symbols in the scheduled resource are used for PUSCH.

Proposal 4: The TDRA table is extended with the indication of number of repetitions. Each TB is indicated by a SLIV and number of repetitions. A SLIV only corresponds to one TB and not to PUSCH repetition of a TB.

Proposal 5: The number of entries in the new TDRA table increases based on the number of the scheduled TBs, the maximum allowed number of repetitions for each TB, the number of bits in TDRA field of DCI.

R1-2101614
NTT DOCOMO, INC.
Discussion on enhancements for unlicensed band URLLC
Proposal 1: UE in IDLE/INACTIVE mode does not initiate COT, i.e., PRACH is not used to initiate COT in IDLE/INACTIVE mode.

Proposal 2: FFP parameters for UE-initiated COT can be provided to the UE by dedicated RRC signalling only, i.e., not provided by SIB1.

Proposal 3: Following values are supported for the period of an FFP for the UE-initiated COT:

1ms, 2ms, 2.5ms, 4ms, 5ms, 10ms

Proposal 4: FFP period for UE-initiated COT is independently provided from the FFP period for gNB-initiated COT and is independently provided among UEs

Proposal 5: Offset of FFP for UE-initiated COT can be configured with an arbitrary number with symbol level granularity subject to Offset < FFP period

Proposal 6: When a scheduled/configured UL transmission is aligned with a UE FFP boundary and ends before the idle period of that UE FFP associated to the UE,

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

When a scheduled 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 scheduled 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.

Proposal 7: No additional specification is necessary for the indication to initiate a COT in a next FFP associated to the UE

Proposal 8: No explicit indication is necessary for UE to indicate to gNB that it has initiated a COT in an FFP
Proposal 9: Support 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.

Proposal 10: Configuration of cg-RetransmissionTimer is not mandated when CG is configured on unlicensed spectrum for both FBE and LBE

R1-2100791
Spreadtrum Communications
Discussion on enhancements for unlicensed band URLLC IIoT
Proposal 1: UE in IDLE/INACTIVE mode does not use semi-static channel access mode.
Proposal 2: At least {1ms, 2ms, 2.5ms, 4ms, 5ms, 10ms} values are supported for the period of an FFP for the UE-initiated COT.

Proposal 3: Typical integer factor of period of configured UL transmission can be supported for the period of an FFP for the UE-initiated COT.
Proposal 4: Offset in FFP of UE-initiated COT is the starting point of first UE-initiated COT relative to the boundary of even indexed radio frame.

Proposal 5: A UE-initiated COT cannot cross the boundary of even indexed radio frame.
Proposal 6: UE determines the initiator of a COT based on Alt 1 or Alt 2.
· Alt 1: Introduce additional bit field in the scheduling DCI
· Alt 2: Based on ChannelAccess-CPext field in DCI
Proposal 7: 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:
· 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
Proposal 8: Support one option from Option 1 and Option 2-a for CG-PUSCH harmonization.
· 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.

R1-2101015
Panasonic Corporation
Enhancements for unlicensed band URLLC IIoT
Observation 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.

Observation 2: It should be clarified that whether the difference of CP extension is called as the change of FFP or not.

Observation 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.

Observation 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 1: The UE is not allowed to transmit during the idle period of any FFP associated with the serving gNB (regardless whether the serving gNB initiates a COT in that FFP).

Observation 5: The decision on whether to support RACH transmission to initiate a COT by UE in RRC IDLE/INACTIVE mode could be up to RAN2.

Observation 6: If UE-initiated COT is supported in IDLE/INACTIVE mode, FFP parameters for UE-initiated COT should be provided to the UE by SIB.

Proposal 2: No explicit indication to indicate to the gNB that it has initiated a COT in an FFP is necessary.

Proposal 3: For harmonization of CG features, “CG-UCI based procedures” and “CG-DFI based procedures” are independently enabled or disabled for unlicensed using respective RRC parameter.

Proposal 4: When configured grant Type 1 or Type 2 are configured on unlicensed spectrum, it would be useful that at least functions related to autonomous retransmission on CG and COT sharing are separately enabled/disabled by the configuration.

R1-2101676
WILUS Inc.
Discussion on enhancement for unlicensed URLLC IIoT
Proposal 1: For Rel-17, regarding the signaling for FBE operation when a UE operates as an initiating device, it should be supported that a gNB provides FFP parameters for UE-initiated COT to the UE by SIB-1 in addition to dedicated RRC signaling like that of a gNB initiated COT in Rel-16 NR-U.

Proposal 2: For semi-static channel access mode, it should be allowed to use the transmission of any scheduled/configured UL channel/signal to initiate a COT by a UE regardless of DL transmission burst’s reception within one channel occupancy even for the case when the UE is in IDLE/INACTIVE mode.

Proposal 3: We prefer to have an explicit or implicit signaling mechanism based on DCI of scheduled UL transmission to determine whether a scheduled UL transmission should be transmitted according to UE-initiated COT or gNB-shared COT.

Proposal 4: We propose to have Alt-a as the UE behavior on determination of gNB and UE’s COT for the configured UL transmission.

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,

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.

Proposal 5: It should be further discussed whether or not to possibly transmit configured-grant PUSCH with repetition at candidate SS/PBCH block positions for the same SS/PBCH block index after the detection of the SS/PBCH block index.

Proposal 6: It should be further discussed how to handle on LBT gap/switching gap for segmented transmission of nominal repetition by slot boundary or LBT gap between non-contiguous PUSCH type-B repetitions by DL reception (e.g., candidate SS/PBCH blocks, or others) if PUSCH repetition type B is supported in unlicensed band for URLLC/IIoT.

R1-2100183
OPPO
Enhancements for unlicensed band URLLC IIoT
Proposal 1: FFP configuration for UE to initiate a COT should be configured via SIB1 for idle/inactive UE and via dedicate RRC parameters for connected UE.

Proposal 2: The UE’s COT end position in a UE FFP should be aligned with the gNB’s COT end position in the gNB FFP.

Proposal 3: UE should determine the initiator of a COT based on ChannelAccess-CPext field in DCI. 

Proposal 4: Alt-a should be adopted for UE to determine the initiator of a COT for configured grant uplink transmission.

Proposal 5: DCI format 2_0 can be used to cancel UE-initiated COT at least for configured uplink transmission.

Proposal 6: A group-common PDCCH transmitted at the beginning of the gNB FFP can be introduced to help UE differentiate whether the UL resource is within a gNB-initiated COT or not.

Proposal 7: Harmonization for NR-U PUSCH repetition and Type-B repetition, e.g. NR-U PUSCH repetition allowing slot boundary, should be considered to ensure continuous transmission.

Proposal 8: Option 1 is preferred that CG-UCI procedure and CG-DFI procedure follow R16 NR-U mechanism. CG-UCI procedure is configured by cg-RetransmissionTimer and CG-DFI is configured by cg-minDFI-Delay under the condition that cg-RetransmissionTimer is configured.

Proposal 9:  cg-RetransmissionTimer can be configured for each configured grant independently.

R1-2101540
Sharp
Enhancements for unlicensed band URLLC IIoT
Proposal 1: Reuse FFP-g periodicity range {1, 2, 2.5, 4, 5, 10} as the baseline for FFP-u periodicity range. Optionally, 8 ms can be added to better support CG PUSCH transmission.

Proposal 2: Clarify the definition of time offset in FFP-u configuration. At this point, our view is that the time offset should be defined as from the start of SFN 0 to the start of the first FFP-u.

Proposal 3: Whether a UE-initiated COT is initiated to transmit a dynamic scheduled PUSCH is indicated by the DCI format scheduling the PUSCH, reusing ChannelAccess-CPext/ChannelAccess-CPext-CAPC field in the DCI format.

Proposal 4: When a CG PUSCH is aligned with a UE FFP boundary, we prefer Alt-a for determining shared gNB COT or UE-initiated COT, with indicating UE’s determination to gNB. The condition that the gNB COT is initiated and the CG PUSCH transmission overlaps with the idle period of gNB FFP requires further discussion.

Proposal 5: If UE would initiate a UE COT in a UE FFP to transmit a CG PUSCH, if the CG PUSCH overlaps with a gNB idle period, the UE FFP is considered being disabled and UE does not initiate the UE COT.

Proposal 6: “CG-UCI based procedures” and “CG-DFI based procedures” are independently enabled or disabled for unlicensed using respective RRC parameter.

R1-2100691
NEC
Enhancements for unlicensed band URLLC IIoT
Proposal 1: Predetermined rules are supported for both configured transmission and scheduled transmission.

Proposal 2: Do not support sharing of UE initiated COT from one UE to another UE via gNB.
Proposal 3: gNB may send a PDCCH to 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 4: 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.

Proposal 5: Support the operation based on combined URLLC and NR-U CG features without new RRC parameters.

R1-2100054
FUTUREWEI
Further considerations on UE initiated COT for FFP
Proposal 1: 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.  The UE determines the initiator of a COT based on any of the following options (Alt 1, Alt 4 or Alt 5)):

DCI based (either an additional bit field in the scheduling DCI or using the existing ChannelAccess-CPext field)  

RRC signalling

MAC CE based

Proposal 2: 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, the UE assumption on whether the configured UL transmission is allowed to correspond to UE-initiated COT is based on gNB configuration (Alt c) .

Proposal 3: When a UE receives a configured grant for UL transmission that starts after the UE FFP boundary and ends after the beginning of the idle period of that UE FFP the UE shall skip this transmission if the UE has already initiated the UE FFP the UE shall discard.

Proposal 4: A device that initiated a COT for FFP shall use the FFP configuration used to initiate the COT until the end of the current FFP. The device that initiated COT cannot be a responding device in a COT initiated by another device during the current FFP.

Observation 1: The transmit authorization for the responding devices is valid only for the current COT, therefore “an authorization” cannot extend beyond the current initiating device’s COT duration. If necessary, it must be provided in each initiator device’s COT.

Observation 2: Only for a transmission a device is required to determine if it is an initiating or a responding device.

Proposal 5: A UE device that transmits as responding FFP device shall use the FFP configuration of the initiating COT gNB for the duration of the gNB FFP. The UE cannot itself initiate another COT for the duration of the current initiating device FFP unless explicitly allowed by gNB.

Proposal 6: The UE shall support capabilities signaling to inform gNB that it can initiate COTs for semi-static channel access. 

R1-2101115
Xiaomi
Enhancement for unlicensed band URLLC IIoT
Proposal 1: No need to restrict or set dependence between the FFP configurations of gNB and UE.

Proposal 2: In the case of UE-to-gNB COT sharing in semi-static channel access mode with a gap > 16us, gNB shall perform an additional CCA. Only when energy was detected with a level below the ED threshold level, gNB can start the transmission.

Proposal 3: A responding device can still transmit in the shared COT even if the shared COT collides with the idle period of FFP configured for the responding device.

Proposal 4: Further studied how to enable gNB to indicate a UE which initiates a COT to share channels to the gNB.

Observation 1: Configuring periodical UL channels, such as CG-PUSCH, at the beginning of FFP, will facilitate UE to initiate a COT successfully.

Proposal 5: To guarantee continuous channel occupation, padding signals or repetition of transmitted channels may be needed to fill the gaps between multiple UL channels in a UE initiated COT.

Proposal 6: UE transmits HARQ-ACK feedback for a PDSCH according to the shared gNB COT as long as the HARQ-ACK is within the same COT containing the PDSCH.

R1-2101333
Charter Communications
Unlicensed spectrum operation for URLLC IIoT
Proposal 1: Support 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.

Proposal 2: Support Alt. 3: UE determines the initiator of a COT based on a predetermined rule(s).

Proposal 3: Support 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

4.2 List of previous agreements

4.2.1 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
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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

4.2.2 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.
