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

[103-e-NR-IIoT-URLLC-03] Email discussion/approval for enhancements for unlicensed band URLLC/IIoT– Sorour (Ericsson)

· 1st check point: 11/5

· 2nd check point: 11/10

· 3rd check point: 11/12

Companies are encouraged to share their views on the Discussion points highlighted below.

2 Support of UE-initiated COT for FBE

2.1 On Collision and Blocking in UL and DL transmission

When discussing the proper configuration of FFP parameters, few companies discussed the potential of different UEs blocking each other when accessing the channel or the collision between DL and UL transmissions and corresponding solutions to avoid such blocking or collisions. In order to have a better understanding, it would be helpful to understand views with respect to the following observation.

Discussion point#1-1
	Observation 1-1:

Irrespective of operation on unlicensed channels and the adopted LBT mechanism (LBE or FBE), all transmissions in DL and UL are controlled by gNB (scheduled or configured), similarly to licensed channels.

Applying LBT mechanisms and in particular UE initiated COT in FBE, do not imply that UEs can cause collisions with UL or DL transmissions. Starting and ending of all transmissions, if they occur due to LBT success, are controlled by gNB as in licensed band. The only difference is the occurrence of transmission due to LBT success or failure. 



	Question: 

What is your view on this observation? 

	Company
	Comment

	CATT
	We agree with FL observation

	Futurewei
	Agree. Note that the text represents a design principle and framework rather than a simple observation. It should be a proposal rather than an observation. 

	ETRI
	We support the observation.

	Xiaomi
	Agree with FL observation.

	Vivo
	We agree with the observation. There will be no collision or blocking in DL and UL transmissions. The transmissions are controlled by gNB either via scheduling or via configuration.


2.2 On single or multiple FFP 

Few companies (Xiaomi, Sony) discussed the aspects related to possibility multiple UE FFP configurations per UE and the corresponding complications. On the other hand, another company (Sony), discusses the advantages of multiple FFP configuration for better adoption to different traffic types, like eMBB and URLLC.

However, considering the requirements on ETSI BRAN Harmonized standard, one interpretation could be that a single FFP is associated to an initiating device (gNB or UE) which can be changed not earlier than 200ms: 

“This shall be within the range of 1 ms to 10 ms. 

Transmissions can start only at the beginning of a Fixed Frame Period. An equipment may change its Fixed Frame Period but it shall not do more than once every 200 ms.”

Therefore, it would be beneficial to have a common understanding on where multiple FFPs can be configured to a UE, and if yes. Would that be beneficial or not.
Discussion point#1-2  

	Observation 1-2:

A single FFP (periodicity and offset) is associated to an initiating device (gNB or UE). The FFP can be changes not earlier than 200 ms.



	Question: 

What is your view on this observation?

	Company
	Comment

	CATT
	We are fine with FL observation

	Futurewei
	We agree with the first part of the observation. We prefer that the FFP configuration change to be left to gNB decision depending on traffic conditions, and specific applications. 

	ETRI
	We support the observation.

It seems not clear to us whether the ETSI spec allows or prevents for a node to use multiple FFPs. But apart from that, we think multiple FFP configurations may complicate the operation while its expected benefit is small.

	Xiaomi
	Agree with FL observation.

	vivo
	Agree with the observation. Multiple configured FFPs can be beneficial to adapt to different traffics or services but the change of the FFP should follow the regulation, i.e. no earlier than 200ms. 


2.3 On Periodicity and offset of FFP in UE-initiated COT

In the previous meeting the following agreement was made:

	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.  




It was further discussed whether the periodicity of UE-initiated COT is the same as the periodicity of gNB initiated COT or can be different.

Summary of companies’ proposals is provided in the following:
Summary of proposals for Periodicity of FFP parameters for UE-initiated COT:
· Alt-1a: FFP Periodicity for UE-initiated COT is independently provided from FFP periodicity for gNB-initiated COT.
· Intel, ZTE, vivo, Sony, LG?, Nokia, Apple, Samsung, Ericsson, Sharp, IDG, FUTUREWEI, Lenovo-Mot (?), MTK, DCM, Spreatrum comm, CATT, Xiaomi
· ZTE (Periodicity can be a sub-set of TDD configuration periodicity)
· Alt-1b: Provided FFP Periodicity for UE-initiated COT and for gNB-initiated COT can be the same, or one can be multiple integer of the other one. 
· QC, NEC (the case when gNB FFP periodicity is multiple integer of UE FFP periodicity)
· Alt-1c: FFP Periodicity for UE-initiated COT is the same as FFP periodicity provided for gNB-initiated COT.
· HW, HiSilicon, OPPO
· OPPO (The UE’s COT end position and the gNB’s COT end position should be aligned)
· HW, HiSi (the UE should be enabled to stop its CO such that it ends before the CCA of a following UE’s frame in the same channel, if any.)
Discussion point#1-3
	Proposal 1-3:

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

· Alt-a: FFP Periodicity for UE-initiated COT is independently provided from FFP periodicity for gNB-initiated COT.
· Alt-b: Provided FFP Periodicity for UE-initiated COT and for gNB-initiated COT can be the same, or one can be multiple integer of the other one. 
· Alt-c: FFP Periodicity for UE-initiated COT is the same as FFP periodicity provided for gNB-initiated COT.


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



	Company
	Comment

	CATT
	We prefer to Alt-a

	Futurewei
	We agree with Alt-a where UE FFPs is a subset of the of the gNB set of FFPs values. This may lead or not that Alt b is satisfied.

	ETRI
	We do not have a strong preference. But if different periodicity is supported, Alt-b seems better than Alt-a.

	Xiaomi
	Sorry if we didn’t describe clearly, in fact we prefer Alt-a. we use a revision mark to put our company name in Alt-a now.

	vivo
	Alt-a is preferred. 


· Summary of proposals for Offset and/or periodicity relations of FFP parameters:
· Alt -2a: The UE’s COT end position and the gNB’s COT end position should be aligned
· OPPO
· Alt -2b: The UE should be enabled to stop its CO such that it ends before the CCA of a following UE’s frame in the same channel, if any.
· HW, HiSi
· Alt -2c: For UE-initiated COT in FBE, the offset range of the starting of FFP relative to the boundary of even indexed radio frame can be ms. The starting of the first FFP should align with the even indexed radio frame when the offset for UE-initiated COT is zero.
· ZTE
Discussion point#1-4
	Proposal 1-4:

In semi-static channel access mode, select one of the following alternatives:
· Alt -a: The UE’s COT end position and the gNB’s COT end position should be aligned
· Alt -b: The UE should be enabled to stop its CO such that it ends before the CCA of a following UE’s frame in the same channel, if any.
· Alt -c: For UE-initiated COT in FBE, the offset range of the starting of FFP relative to the boundary of even indexed radio frame can be ms. The starting of the first FFP should align with the even indexed radio frame when the offset for UE-initiated COT is zero.


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



	Company
	Comment

	CATT
	We prefer to Alt-b

	Futurewei
	We are not sure what issue this proposal wants to address.  The language is ambiguous and is hard to see what the assumptions are. 

For Alt-a: Do gNB and UE initiates COT for FFP separately and these COTs overlap? Is the COT shared or not between gNB and UE?  

For Alt-b: Who enables UE to stop the COT? Is gNB or upper layers? By definition of the semi-static operation the COT must ends before the idle period starts which implies that is before the CCA necessary for the following frame. We do not see why we need to discuss this. 

General comment to FL: We are not sure if these alternatives are necessary exclusive. Why do we need to select one?

	ETRI
	We prefer Alt-b because it can protect gNB’s channel access when the ending points of gNB FFP and UE FFP are crossed while not reducing the FFP configuration flexibility.

	Xiaomi
	From our view, this proposal is related to Proposal 1-3, if Alt-a of Proposal 1-3 is selected, then we don’t think there is a need to discuss the association of COT end position between UE and gNB.

	vivo
	Proposal 1-4 is not needed. We prefer no restrictions on the ending of the UE’s COT. One advantage of UE-initiated COT is to obtain longer COT than that shared from gNB. 
Regarding Alt-b, it depends on gNB’s scheduling/ configuration for UE’s UL transmissions and UE’s buffer status for configured grant transmissions. 


2.4 On UL-DL gap in COT sharing
In the previous meeting the following agreement was made:

	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


Based on the agreement above, in a UE-initiated COT, a UL-DL COT sharing can occur if the gap between UL and DL is at most 16us.
One of the companies (ZTE) with respect to gaps, has made a comparison with LBE operation where in UL-to-DL COT sharing, gaps more than 25 us is not allowed. From ZTE point of view, it should be clarified whether the same constraint as LBE are applied for FBE based operation. In order to clarify this issue, the following observation for triggering the discussion.
Discussion point#1-5

	Observation 1-5:

FBE operation is independent from LBE operations.
In case of UE-to-gNB COT sharing for FBE, the UE can share its maximum channel occupancy with gNB even if the gap is more than 16 us, similarly to gNB-to-UE COT sharing for FBE as in Rel-16.
However, usefulness of gaps more than 16us for UE-to-gNB COT sharing for FBE, was questioned during the last meeting and there was no consensus whether it was beneficial to support or not.


	Question: 
What is your view on this observation?


	Company
	Comment

	CATT
	Based on the agreement in the last meeting, there is one remaining issue on whether/how UE to gNB COT sharing when the gap is >16us. When the gap is >16 us, UE to gNB COT sharing should be allowed because the benefit of allowing UE to gNB COT sharing when the gap >16us would be mainly latency as compared to gNB waiting for the start of the next gNB-initiated COT which may be blocked due to LBT failure although LBT is executed.

	Futurewei
	We prefer to clarify what does mean COT sharing for FBE, in terms of the semi-static periodicity, idle period, etc. In our opinion to share a COT both devices must have the same parameters and they will transmit during COT. Having said this, we are OK with keeping the same rules as for gNB sharing its COT for FFP with UE.

	ETRI
	We support the observation.
The last sentence can be deleted. In our view, allowing UE-to-gNB COT sharing only for the gap <16us is problematic when UE initiates a COT by transmitting a short UL burst (e.g., a few symbols). In that case, gNB would not immediately detect the UL and should wait until successful UL detection to transmit DL. Thus, larger gap may be required between UL and DL.

	Xiaomi
	Agree with CATT’s view.

	vivo
	Agree with the observation. LBE and FBE are independent operations. We just follow the regulations for FBE.


 It was further discussed whether larger gaps than 16us in COT sharing is allowed.
· Alt 1: UE-to-gNB COT sharing in semi-static channel access mode with a gap > 16us is supported.

· Intel, vivo, Ericsson, Sharp, MTK, DCM, CATT

· Alt 2: UE-to-gNB COT sharing in semi-static channel access mode with a gap > 16us is NOT supported.

· HW, HiSilicon
Among the proponent of Alt 1, it is argued that such a restriction not only lacks technical motivation, but it also jeopardizes URLLC operation. The reason is that only a DL transmission that occurs immediately after a UL that initiated the COT, can benefit from COT sharing with UE. Any DL transmission not occurring immediately after UL, should be delayed until the next FFP based on the proposed restriction while it would be legitimate to occur during the current FFP before the idle period. 

The proponent of Alt 2 reasons that despite the fact that when both gNB-initiated COT and UE-initiated COT are configured, there is less motivation to introduce UL-DL COT sharing, it would be specifically beneficial for the gNB to transmit CG-DFI immediately after the UL burst without LBT (16us gap). The benefit would be mainly from latency perspective as compared to gNB waiting for the start of the next gNB CO which may be prone to some blocking due to sporadic interference. Otherwise, the gNB could use its own COT to respond. It was raised however in the previous meeting that the gNB’ s periodicity is rather long for URLLC applications, since the shortest configurable periodicity is 1ms. But this actually means that DL traffic that is not in response to uplink can anyway only be used for scenarios with moderate latency requirements in DL. Thus, the only use case for which an UL-DL gap >16us could be beneficial is where low latency is required only in UL but not in DL. Such a use case should be rather rare and the system should not be optimized for it.
Based on the majority of view, the following is proposed. 
Discussion point#1-6
	Proposal 1-6:

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



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



	Company
	Comment

	CATT
	We are fine with FL proposal

	Futurewei
	We are OK with proposal.

	ETRI
	We support the proposal.

	Xiaomi
	Support FL proposal.

	vivo
	Support the proposal. According to the regulation, gaps larger than 16 us in COT sharing for FBE are allowed. Therefore, we see no motivation to exclude such case.

“The Responding Device that does not proceed with such transmissions within 16 μs after the last

transmission from the Initiating Device that issued the grant, shall perform a Clear Channel Assessment

(CCA) on the Operating Channel during a single observation slot within a 25 μs period ending

immediately before the granted transmission time. If energy was detected with a level above the ED

Threshold Level (TL) defined in clause 4.2.7.3.1.4, point 6), the Responding Device shall proceed with

step 3). Otherwise, the Responding Device shall proceed with step 2).”

	
	


2.5 On determination of gNB and UE COTs
The following was proposed by HW, HiSilicon. which seems to be a common understanding. However, it is beneficial to confirm if the group share the same common understanding and if not, the discussion on whether and how the operation would be affected is necessary.
Discussion point#1-7

	Proposal 1-7: 
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).


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



	Company
	Comment

	CATT
	In order to reduce the interference on gNB-initiated COT from UE-initiated COT and the conflict on UE-initiated COT among UEs, it is desirable that gNB can notify UE which UE-initiated COT can be allowed to use among the multiple configured UE-initiated COTs.
So gNB can inform UE a transmission pattern to indicate which COT(s) can be used for UE initialization.

	Futurewei
	Disagree. UE can be configured with two sets of parameters one for gNB initiated COT and one for UE initiated COT. They can differ, and gNB may instruct UE to switch between these two as gNB finds necessary.

	ETRI
	We think the operation with ‘UE FFP configuration only’ can also be considered. Such operation is better than ‘gNB FFP configuration only’ in terms of UL latency (which is more critical than DL latency in URLLC), because UE can immediately transmit UL without suffering from DL detection processing delay, and is simpler than ‘both gNB FFP configuration and UE FFP configuration’.
However, we do not have a strong view, and we are also fine with the proposal if the majority supports it.

	Xiaomi
	Does the proposal mean, if for certain band, there is no gNB’s initiating semi-static CO, then UE should also not be able to be configured to transmit in FBE manner on this band? For now, we don’t quite understand why this restriction is necessary.

	vivo
	Yes, the FFP parameters for both gNB and UE should be configured to UE.


In order to establish the framework, the proposals with respect to UE and gNB behaviour at the presence of gNB and UE FFPs, are categorized. Your input with respect to each category is very appreciated to have a better understanding on the group preference.

Discussion point#1-8
	Inter-relation between FFP configurations and initiated/shared COT 

Proposal 1-8: 
For semi-static channel access mode, decide which of the following rules are supported:
a) A UE can initiate a COT within a gNB-initiated COT, and gNB can initiate a COT within a UE-initiated COT
b) As initiating device, the gNB can transmit during any UE FFP idle periods.

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

d) 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 

e) A UE may operate as an initiating device within a gNB’s FFP only in case that gNB has not initiated that FFP.

f) By default, a 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).
· Collected from Nokia, Panasonic, ETRI, Lenovo-MOT, Samsung, Xiaomi, Intel, spreadtrum


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



	Company
	Comment

	CATT
	 We prefer to option c) and the agreement as below is enough  in the last meeting
· 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 initiates 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 initiates 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
We needn’t further restrict UE behaviour like option f)

	Futurewei
	The language needs clarifications. In a) “within” means that the COT of one device needs to be completely contained in the COT of the second device or they can overlap?  Not clear.

We agree that devices can transmit in each other idle period if they do not share the COT. Therefore, we are OK with b) and c).   

For d) in our understanding if a responding device transmit in a shared COT it must respect the FFP and idle period associated to that COT, which means that it does not use the FFP for the responding device if they are not the same.

e) we prefer that gNB controls the UE behaviour. The UE may initiate a COT for FFP after CCA even if gNB initiated a FFP,  the gNB may validate or invalidate the UE COT i.e. can ask the UE to use the gNB initiated COT and switch to gNB semi-static parameters or let UE continue its FFP.

f) We do not agree. gNB controls UE therefore it could switch UE to a new FFP. Otherwise UE should be listening to the channel and identify which FFP is in operation. This would require additional signalling for each transmission to identify in each FFP takes place. It would also require additional listening to the channel with increased power consumption.



	ETRI
	We support a), b), c), d), and do not agree with e), f).

For e), it needs to be allowed for UE to initiate a COT within a gNB FFP as needed regardless of whether gNB occupied the channel in the gNB FFP or not. 

For f), we prefer the opposite direction such as “by default, as initiating device, a UE can transmit during any gNB FFP idle period.”

	Xiaomi
	Support a)/b)/ c)/d), not support e)/f). e)/f) put additional restrictions on UE and for now we don’t see the necessity.

	vivo
	We support a)-d).
For better resource usage, flexibility and obey the regulation rule, we support a) –d).

For e), it is unnecessarily to prioritize sharing the gNB initiated COT over the UE initiated-COT, sharing COT may not be aligned with UE’s traffic profile. 

For f), this is also unnecessary restriction since UE’s UL transmission is under gNB’s control via scheduling and/or configuration. If gNB configures/schedules UL transmission in gNB’s idle period, when the COT is initiated by UE, UE can transmit during the idle period of any FFP associated with the serving gNB .




Discussion point#1-9
	Support of explicit indication to UE to initiate COT in the next FFP

Proposal 1-9: 
Select one of the following alternatives:

· Alt a: A UE can be explicitly indicated by DCI whether or not to initiate a COT in a next FFP associated to the UE.

· Panasonic, Sony

· Alt b: Explicit indication to á UE to initiate a COT in a next FFP associated to the UE is not supported.

· MTK, DCM


	Question: 
What is your view on Proposal 1-9?



	Company
	Comment

	CATT
	In order to reduce the interference on gNB-initiated COT from UE-initiated COT and the conflict on UE-initiated COT among UEs, it is desirable that gNB can notify UE which UE-initiated COT can be allowed to use among the multiple configured UE-initiated COTs.

For notifying UE which UE-initiated COT can be allowed to use, gNB can configure transmission pattern for each UE with dedicated RRC signaling or MAC CE by gNB-initiated COT or sharing UE-initiated COT.
We would like to propose  below Alt.c

Alt.c : Explicit indication to á UE to initiate a COT in a next FFP associated to the UE by RRC signaling or MAC CE

	Futurewei
	Support Alt-a

	ETRI
	Support Alt a.

	Xiaomi
	Not quite sure what the “explicit indication” mean. For example, we think a possible scenario can be, if a UE receive a UL grant DCI to schedule a UL transmission which is within the COT of the next FFP associated to the UE, then UE can decide to initiate the COT of the next FFP. (Padding signals may be needed if the UL transmission is not starting from the beginning of the COT). Since this UL grant DCI is just a normal DCI with no special field designed only for this propose, then can we say the UL grant is “explicit indication”? if no, then we go to Alt b.

	vivo
	Support Alt b. A UE can choose to initiate a COT according to the alignment between the configured or scheduled resources and the FFP starting boundary. If the resources align with the FFP starting boundary, UE will initiate its own COT, otherwise, UE shares the gNB-initiated COT. The benefits/use case for additional signalling is not clear. 


Discussion point#1-10
	COT associated indication for scheduled UL transmission

Proposal 1-10: 
A UE should be able to determine, exclusively from information in the scheduling DCI, whether a scheduled UL transmission should be transmitted according to shared gNB COT or UE-initiated COT.

· Nokia, QC, Ericsson (also applicable to scheduled DL), OPPO, Samsung, vivo(?)


	Question: 
What is your view on Proposal 1-10?



	Company
	Comment

	CATT
	 From our perspective, it is not clear how UE can determine a scheduled UL transmission by shared gNB COT or UE-initiated COT.
This need gNB indication for whether UE-imitated is allowed or not. If not allowed or LBT failure case, UE can share gNB COT.

	Futurewei
	Support proposal.

	ETRI
	Support the proposal in general.
It would be good if the meaning of ‘determine’ is further clarified. For example, does it mean ‘determine autonomously’ or ‘determine based on a rule’ or any possibility? 

	Xiaomi
	We can support “A UE should be able to determine, whether a scheduled UL transmission should be transmitted according to shared gNB COT or UE-initiated COT”. As to the detailed method of how it is determined, further discussion may be needed.

	vivo
	We only support to determine according to the alignment between the scheduled resources and the FFP starting boundary. 


Discussion point#1-11
	COT associated indication for configured UL transmission

Proposal 1-11:
When a transmission opportunity of a configured UL transmission starts the starting position of the FFP associated with UE and ends before the idle period of that FFP, the UE can initiate the COT to perform the UL transmission.

· Vivo, Ericsson, OPPO(?), Intel, DCM


	Question: 
What is your view on Proposal 1-11?



	Company
	Comment

	CATT
	We are fine with FL proposal

	Futurewei
	OK with proposal.

	ETRI
	Support the proposal.

	Xiaomi
	Support FL proposal

	vivo
	We support the proposal


Discussion point#1-12
	Support of group-common signalling

Proposal 1-12: 
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 duration as zero if it shares the COT initiated by other UE.

· Option 3: gNB indicates the initiating of a COT to UE.

· vivo



	Question: 
What is your view on Proposal 1-12?



	Company
	Comment

	CATT
	We prefer to Option1

	Futurewei
	We support the Option 1. We suggest reformulating it as “UE detects a gNB transmission burst at the beginning of the FFP configured for gNB” to make it more general and in agreement with ETSI specifications of FFP initiation

	ETRI
	Option 1 seems a baseline operation that is already supported. We’d like to know if there is a new point compared with Rel-16.

Option 2/3 can be further discussed.

	Xiaomi
	Does Option 3 means “gNB indicates the sharing of a COT to UE.”? If so, we can support Option 3 and Option1.

We don’t quite understand what Option 2 mean.

	vivo
	In Rel-17, since gNB can share the UE-initiated COT, simple DL signal detection in Rel-16 will not be able to distinguish the gNB-initiated COT. The DL signals may be sent in the UE-initiated COT shared by gNB. Therefore, the detection mechanism of gNB-initiated COT should be enhanced to adapt to the new feature in Rel-17.


Discussion point#1-13

	Support of explicit indication from UE to gNB that UE has initiated a COT
Proposal 1-13:
Select one of the following alternatives:

· Alt 1: A UE can send an indication that it has initiated a COT in an FFP.

· IDG, Charter, FUTUREWEI(?)

· Alt 2: No support of new signaling transmitted by UE to indicate whether a UE has initiated the COT. 

· Samsung, Panasonic, DCM



	Question: 
What is your view on Proposal 1-13?



	Company
	Comment

	CATT
	We prefer to Alt.2

	Futurewei
	The UE should not send an indication that it initiated a COT. 

The UE shall be able to send to gNB an explicit request to initiate a COT for FFP or to start a semi-static operation.

	ETRI
	We prefer Alt. 2.

	Xiaomi
	Support Alt 2

	vivo
	For scheduled UL transmission, gNB will know if the UE has initiated a COT as explained in 1-9. For Configured UL transmission, gNB will anyway detect from the beginning of the UE’s FFP to see if there is CG PUSCH, therefore, gNB will know if the UE has initiated a COT. Therefore, Alt 2 is preferred.


Discussion point#1-14
	Support of cancellation of UE-initiated COT

Proposal 1-14: 

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

· OPPO


	Question: 
What is your view on Proposal 1-14?



	Company
	Comment

	CATT
	It isn’t necessary for cancellation mechanism of UE-initiated COT because it is better that gNB informs UE a transmission pattern to indicate which COT(s) can be used for UE initialization

	Futurewei
	We are OK with proposal.

	ETRI
	Seems related to Option 3 of Proposal 1-12. Can be further discussed.

	Xiaomi
	We don’t see the need to cancel a UE-initiated COT. If UE has no data, then it can just stop transmitting.

	vivo
	Not sure what is the motivation to cancel the UE-initiated COT, the transmission/reception collisions are under gNB’s control.  


Discussion point#1-15

	Support of sharing COT between UEs via gNB
Proposal 1-12: 
Study the scheme that UE can share its COT to the other UEs through gNB.

· QC



	Question: 
What is your view on Proposal 1-15?



	Company
	Comment

	CATT
	UE can share its COT to the other UEs through gNB shouldn’t be allowed because it is so complicated scheme. Only gNB sharing UE COT is enough.

	Futurewei
	The question is not well posed. In our opinion once a UE initiates a COT is up to gNB to decide if that COT FFP parameters should be configured to other UEs such that multiple UEs share the same COT with the same FFP parameters. The gNB has the necessary information to decide if the UE should share a COT or not.

For instance, when multiple UEs share the same COT, the gNB may decide that the COT uses the gNB semi-static parameters, thus all UEs share gNB initiated COT. Each UE is configured with UE semi-static parameters and gNB semi-static parameters, therefore gNB semi-static parameters and hNB initiated COT may be a common denominator for all UE to share that COT.

	ETRI
	We are not sure if such two-hop COT sharing is allowed by the regulation.

	Xiaomi
	Seems quite complex? And will it violate regulatory?

	vivo
	Out of WI scope. Should not supported in Rel-17.


2.6 On UE-initiated COT in IDLE/INACTIVE mode
The following agreement was made during last meeting.  It was also discussed whether UE FFP parameters for UE-initiated COT can be provided before dedicated RRC. Currently, only gNB-initiated COT is supported before dedicated RRC.
	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




The summary of companies views on high level is captured in the proposal below.

Discussion point#1-16
	Support of UE-initiated COT in IDLE/INACTIVE mode

Proposal 1-13: Select one of the following alternatives:

· Alt 1: For semi-static channel access mode, UE-initiate COT in IDLE/INACTIVE mode is supported
· QC, Intel, vivo, Sony, LG(?), Nokia, ETRI, Samsung, Ericsson, OPPO, Sharp, IDG, MTK, WILUS, Charter

· Alt 2: For semi-static channel access mode, UE-initiate COT in IDLE/INACTIVE mode is not supported

· HW, HiSilicon, DCM, CATT, Spreadtrum

· Alt 3: The decision on whether to support RACH transmission to initiate a COT by UE in RRC IDLE/INACTIVE mode could be up to RAN2
· Panasonic


	Question: 
What is your view on Proposal 1-16?



	Company
	Comment

	CATT
	We prefer toAlt.2. UE-initiated COT for configured/scheduled uplink transmissions in connection mode is a priority and it is well suitable for the IIoT uses cases with the low latency requirement in our view. Considering the limited time budget, it is proposed that UE-initiated COT is not supported when the UE is IDLE/INACTIVE mode. Consequently, FFP parameters for UE-initiated COT provided by SIB-1 needn’t be supported.

	Futurewei
	Support Alt-2. We do not support having UE to initiate a COT in idle mode, as this operation is not controlled by the gNB it can collide with other UE initiated COT or gNB initiated COT. Moreover, the gain of supported COT in the IDLE mode is marginal as it happens very infrequently that a UE needs to initiate a COT and not be activated already. We prefer to focus on solving the issues of the ACTIVE mode first, which should be the basic framework for all other possible states initiated COT (if any). We are OK to further discuss if the support is necessary for INACTIVE state.

	ETRI
	Firstly, we think SIB-1 signalling is beneficial in terms of signalling efficiency. And as a consequence of introducing SIB-1, we are fine with Alt. 1. However, additional work specific to idle/inactive mode seems out of the scope and needs to be avoided/minimized.

	Xiaomi
	Support Alt 2. Form our view, LBE is a better choice for idle/inactive mode compared to FBE.

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


In the following, some proposals are listed that provide more details on the design in case UE-initiated COT in idle mode is supported. It would be appreciated if you provide your views. Even if you are not supportive of the features, your feedback on the feasibility or complexity is appreciated.
Discussion point#1-17
	On FFP parameters for UE initiated COT in idle mode, if supported

Proposal 1-17: 
In semi-static channel access mode, if UE-initiated COT for idle/inactive mode is supported

· Consider to define the FFP including or starting with essential UL transmission occasions such as PRACH (similarly to SSB for DL) as default FFP for UE initiated COT in idle mode
· LG


	Question: 
What is your view on Proposal 1-17?



	Company
	Comment

	CATT
	First of all, We need discuss about Proposal 1-16 and then  we can discuss about proposal 1-17.

	Futurewei
	We agree with CATT

	ETRI
	In our view, SIB-1 signalling can be used (if introduced) for that purpose.

	Xiaomi
	Agree with CATT

	vivo
	UE can obtain FFP information from SIB-1. No need to define default FFP.


Discussion point#1-18

	 Additional design details for UE initiated COT in idle mode, if supported
Proposal 1-18A: 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 1-18B: 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 1-8C: 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 1-18D: 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.

· QC



	Question: 
What is your view on Proposals 1-18A to 1-18D?



	Company
	Comment

	CATT
	First of all, We need discuss about Proposal 1-16 and then we can discuss about proposal 1-18.

	Futurewei
	We agree with CATT

	ETRI
	We agree with CATT. Even if UE COT in idle mode is supported, only essential function can be considered in this WI.

	Xiaomi
	Agree with CATT

	vivo
	Not support considering the complexity and ambiguity for gNB if some UEs are allowed to transmit the PRACH in gNB’s idle period and some UEs are not allowed to transmit in gNB’s idle period. In addition, it avoids the regulation that transmit the PRACH in gNB’s idle period when the UE shares gNB’s COT.


2.7 Other topics
Additional topics were discussed by companies with corresponding observations and proposals as listed in Appendix. Among them, few topics are listed below:
Proposals addressing the priority in semi-static channel mode operation:
· Consider supporting the configuration of a priority level restriction for PUSCH, SR, HARQ-ACK for triggering UE-initiated COT (Apple)
· UE COT initiation enabling/disabling is determined from the traffic priority (MTK)
· 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 (NEC)
· 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 (vivo)
· For the case of UE-initiated COT with configured grant PUSCH transmission, solutions should be considered to avoid LBT before a high priority UL transmission at the beginning of the acquired FFP (Lenovo, MOT)
Proposals addressing at least the following topics:
· ED threshold in UE-to-gNB COT sharing (QC)

· Assumption on FFP type for multiple RB sets in a carrier/BWP under the unaligned FFP structure (LG)

· Issues related to CP extension (ETRI, Panasonic)

· Issues related to UE’s processing time for DL detection (ETRI)
· Issues related to wideband operation (clarification on whether it is under the scope) (ETRI)
The complete list of proposals is provided in Appendix.
3 Harmonization of UL Configured Grant
Harmonization of UL CG was extensively discussed during the previous meetings. Three following options were discussed with majority of views in favor of either Option 2 or Option 3:
· Option 1: Operation based on only URLLC CG features

· Option 2: Operation based on either URLLC CG features or NR-U CG features (NW configurability between two independent operational modes)
· Option 3: Operation based on combined URLLC and NR-U CG features
Since views were not converged, the following guideline for follow-up work was concluded:

	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




3.1 Mandatory RRC parameters for unlicensed operation
In the previous meeting, cg-RetransmissionTimer was agreed to be an optional RRC parameter for unlicensed band operation using semi-static channel access mode (a.k.a. FBE).
	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.


Whether the above agreement should be extended to dynamic channel access mode was not decided. 

The proponent of extending the agreement to LBE, argue that it is important to note that although FBE based channel access is conceptually simpler, however, that does not imply that LBE channel access is not applicable for URLLC/IIoT operations in controlled environments. The arguments to consider cg-RetransmissionTimer optional for FBE is equally valid to keep this feature optional for LBE. On the other hand, one company makes an observation on lack of strong motivation for the extension.  

Therefore, the following is proposed for discussion and decision:
Discussion point#2-1

	Proposal 2-1: 
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.
· QC, DCM, Ericsson

· Sony (not supportive?)



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



	Company
	Comment

	CATT
	We are fine with FL proposal.

	Futurewei
	We are OK with proposal.

	ETRI
	We basically think that LBE is not proper to many URLLC applications even in controlled environment due to possibility of random backoff. We prefer to focus on FBE in Rel-17.

	vivo
	We think the decouple of the cg-RetransmissionTimer and unlicensed spectrum only applies to Rel-17 FBE mode.


Another topic raised by a company is the constraint on harq-ProcID-Offset2 that in Rel-16 is limited to licensed band. It is discussed that similarly to cg-RetransmissionTimer this constraint should be removed to enable harmonization of CG features for URLLC operation in unlicensed band.

Therefore, the following is proposed for discussion and decision:
Discussion point#2-2
	Proposal 2-2: 
Configuration of harq-ProcID-Offset2 is supported for unlicensed spectrum.
· Ericsson


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



	Company
	Comment

	CATT
	From our perspective, motivation of Configuration of harq-ProcID-Offset2 for unlicensed spectrum isn’t clear

	vivo
	Fine with the proposal. 

	
	


3.2 Harmonization of CG features (excluding PUSCH repetition)
Companies views on harmonization of NR-U CG features and URLLC CG features (without considering PUSCH repetition) vary a lot between different companies as summarized below:

Summary of proposals on CG harmonization (without considering PUSCH repetition)

· Alt 1: Applying either NR-U CG features or URLLC CG features based on configuration of cg-RetransmissionTimer

· HW, HiSilicon, Nokia, Ericsson, vivo(?),CATT, ETRI
· Alt 2: Applying either NR-U CG features or URLLC CG features based on LBT failure rate

· CATT, Apple

· Alt 3: Configurability for Rel-16 NR-U and URLLC HARQ enhancement independently from cg-retransmission timer
· Samsung

· Alt 4: When cg-RetransmissionTimer is not configured, 
· CG-UCI can be configured including at least HARQ process ID, RV ID and COT sharing information.
· the retransmission in CG resource is not allowed and there is no DFI transmission in PDCCH. 
· QC, DCM (?), Ericsson
· Alt 5: When cg-RetransmissionTimer is not configured, it is up to gNB’s on whether CG-UCI is carried or not and whether to use the NR-U retransmission procedure or not, including the use of DCI-DFI.
· Intel

· Alt 6: 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.
· Panasonic

· Alt 7: CG-CUI in CG PUSCH is configured including at least HARQ process ID, RV ID and COT sharing information.
· ZTE, LG, MTK, IDG, OPPO, TCL, Sony, Charter
Considering the views above, one can observer that the difference is whether CG-UCI based procedures and CG-DFI based procedures are used for unlicensed or not. In Alt 1, both categories are bundled to cg-RetransmissionTimer. In Alt 2, the decision is based on LBT failure event. One can consider association to RRC parameter to enable or disable one category based on the event. Alt 3, Alt 4, Alt 5, Alt 6 are similar in a senesce that each category of features can be enabled/disabled by network by association to different RRC parameters.  Alt 7 assumes CG-UCI based procedure is always supported while CG-DFI based procedure can be enabled by RRC parameter. 
With this perspective, the views can be grouped on high level as the following:

High level grouping of preferences:

· Group 1: Both CG-UCI based procedures and CG-DFI based procedures are enabled for unlicensed using one RRC parameter.

· HW, HiSilicon, Nokia, Ericsson, vivo(?), CATT, Apple (Alt 1, Alt 2), ETRI
· Group 2: CG-UCI based procedures and CG-DFI based procedures are independently enabled for unlicensed using respective RRC parameter.
· Samsung, QC, DCM(?), Ericsson, Intel, Panasonic (Alt 3, Alt4, Alt5, Alt 6)

· Group 3: CG-UCI based procedures are supported for unlicensed. CG-DFI based procedures are enabled for unlicensed using one RRC parameter.

One can see that difference between group 1 and group 2 is bundling all features to either one or more RRC parameters. Still, in both approaches, the usage of features is configurable by the network via RRC, even though more RRC parameters are used. Considering group 3, if applicability of CG-UCI is conditioned on unlicensed operation. If the applicability can be conditioned on an RRC parameter, then it could be harmonized with the approach adopted in group 2.
Therefore, in order to make progress, without losing any functionality, the following is suggested. 

Therefore, we propose the following:

Discussion point#2-3

	Proposals 2-3A, 2-3B, 2-3C, 2-3D in Table 1


	Question: 

What is your view on the suggested way forward, formulated as the proposals in Table 1 (Proposals 2-3 to 2-6)? 



	Company
	Comment

	CATT
	We prefer to Option 2-3D in Table 1 because Option 2-3D has the less spec impact and gNB can easily configure URLLC Type 1 / Type 2 CG for operation in unlicensed spectrum without cg-RetransmissionTimer-r16. 

	ETRI
	We support Proposal 2-3D. In our view, most CG features in Rel-16 NR-U are not much useful for unlicensed URLLC operation. A single RRC parameter ‘cgRetransmissionTimer’ is sufficient (group 1).

	vivo
	Support proposal 2-3D. 

From our understanding, cg-RetransmissionTimer is tightly related to the CG-DFI, automatic re-transmission requiring CG-UCI carrying the HARQ ID, RV and NDI etc. 

For proposal 2-3B, for NR-U, the initial TO and the associated RV can be flexibly decided by the UE and the RV information needs to be indicated in CG-UCI. Hence still cg-RetransmissionTimer can be used to configure whether to use URLLC-like feature or NR-U feature. 


Table 1: CG features supported in Rel.16 NR-U and Rel.16 URLLC with proposals for Rel-17
	CG features
	Rel.16 URLLC
	Rel.16 NR-U
	Rel-17 URLLC

	Multiple CG configurations
	Supported 
	Supported 
	Supported

	HARQ process number/ ID determination
	Associated with the configured/indicated first TO, calculated based on the equation defined in TS 38.321
	Decide and reported by the UE in CG-UCI
	Proposal 2-3A:
Configurable between Rel.16 URLLC and Rel-16 NR-U features by RRC parameter X

· X different from cg-RetransmissionTimer

· FFS: details of X

	Management of HARQ process number/ ID among multiple CG configurations
	Not shared between different CG configurations in the same BWP
	Can be shared between different CG configurations in the same BWP
	

	RV determination 
	One of the three RV sequence can be configured and associated with TO

{0,0,0,0}; {0,3,0,3}; {0,2,3,1}
	Decide and reported by the UE in CG-UCI
	

	Flexible initial transmission occasion (TO) 
	If the CG is configured with Configuredgrantconfig-StartingfromRV0 set to 'off', the initial transmission only starts at the first TO of the K repetitions; otherwise, the initial transmission TO depends on the configured RV sequence and K repetitions. 
	Multiple consecutive potential TOs are configured by cg-nrofPUSCH-InSlot-r16 and cg-nrofSlots-r16, can start initial transmission at any TOs depending on the LBT results.
	Proposal 2-3B:
Configurable between Rel.16 URLLC and Rel-16 NR-U features by RRC parameter(s) different from cg-RetransmissionTimer
· FFS: details of RRC parameter(s)

	CG-Downlink feedback information (DFI)
	No support. If Re-scheduling UL grant is not received, UE assumes ACK.
	Support, If CG-DFI is not received, UE assumes NACK. 
	Proposal 2-3C:
Configurable between Rel.16 URLLC and Rel-16 NR-U features by RRC parameter Y

· Y different from X

·  FFS: Y different from cg-RetransmissionTimer
· FFS: details of Y

	CG Re-transmission scheme
	Only support Re-transmission scheduled by UL grant
	Support automatic re-Transmission on the same or different CG configuration decided by UE, and support re-Transmission scheduled by UL grant
	

	CG Re-transmission timer
	No support
	Support and always configured
	Proposal 2-3D:
Configurable between Rel.16 URLLC and Rel-16 NR-U features by cgRetransmissionTimer


The complete list of proposals is provided in Appendix.
3.3 Harmonization of PUSCH repetition
With respect to harmonization of PUSCH repetition, majority of views are in favour of using any of the repetition schemes, that is Type A, Type B or NR-U repetition. However, the view differs whether these schemes can be combined, specially using Type A and Type B in combination for NR-U resource allocation.

In order to facilitate the discussions, the proposals are categorized from high level perspective towards more details to facilitate the discussions and better progress. The complete list of proposals is provided in Appendix.
Discussion point#2-4
	High level harmonization for NR-U PUSCH repetition and Type-A repetition

Proposal 2-4: 
Select one of the following:

· Alt 1: The use of PUSCH repetition type-A together with NR-U based multi-slot allocations should not be considered.

· Nokia (?)

· Alt 2: The use of PUSCH repetition type-A together with NR-U based multi-slot allocations should be considered with potential enhancements

· QC



	Question: 
What is your view on Proposal 2-4?



	Company
	Comment

	CATT
	We need not apply for harmonization for NR-U PUSCH repetition and Type-A repetition because CG-UCI based procedures and CG-DFI based procedures address different scenarios.

	ETRI 
	We agree with CATT. Prefer Alt. 1.

	vivo
	Alt.1. Lack of motivation for URLLC on unlicensed band with controlled environment and complicated. NR-U based multi-slot allocations e.g. by cg-nrofPUSCH-InSlot-r16 and cg-nrofSlots-r16 is neither PUSCH repetition Type B nor PUSCH repetition Type A. it is kind of back-to-back repetitions within one slot without segmentation and same resources cross multiple slots. Alt.2 requires lots of specification work on harmonization.  


Discussion point#2-5
	High level harmonization for NR-U PUSCH repetition and Type-B repetition

Proposal 2-5: 
Select one of the following:

· Alt 1: The use of PUSCH repetition type-B together with NR-U based multi-slot allocations should not be considered.

· Nokia

· Alt 2: The use of PUSCH repetition type-B together with NR-U based multi-slot allocations should be considered with potential enhancements

· QC, ZTE, vivo, Samsung, Intel, LG, Apple, Sony


	Question: 
What is your view on Proposal 2-8?



	Company
	Comment

	CATT
	We need not apply for harmonization for NR-U PUSCH repetition and Type-B repetition because CG-UCI based procedures and CG-DFI based procedures address different scenarios.

	ETRI
	We agree with CATT. Prefer Alt. 1.

	vivo
	Benefits do not worth the specification efforts considering NR-U repetition type is also kind of back to back repetition. 


Discussion point#2-6

	Details of combining Type A/B PUSCH repetitions and NR-U repetition

Proposal 2-9: 
If the use of PUSCH repetition type-A/B together with NR-U based multi-slot allocations is supported, decide whether to consider any of the following enhancements:
a) 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 (QC)
b) Study type-B repetition enhancement including multiple transmission occasions when cg-nrofSlots-r16 is configured, (Samsung, QC, ZTE, Intel). 

c) 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. (Intel)

d) 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 behaviour is used. (ZTE)

e) CG PUSCH can be transmitted with or without CS-UCI (Intel)

f) Introduce following three resource allocation parameters replacing existing parameters to support harmonized CG operation (LG). 

· 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 



	Question: 
What is your view on Proposal 2-9?



	Company
	Comment

	CATT
	We need not apply for combination for NR-U PUSCH repetition and Type-A/B PUSCH repetition because CG-UCI based procedures and CG-DFI based procedures address different scenarios.

	ETRI
	We agree with CATT.


Discussion point#2-7
	Harmonization of TDRA table

Proposal 2-10: 
Consider the following enhancement for TDRA table:

· 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.

· 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.

· TCL, HW, HiSilicon(?)


	Question: 
What is your view on Proposal 2-8?



	Company
	Comment

	CATT
	From our perspective, motivation of enhancement for TDRA table is not clear.

	ETRI
	We agree with CATT.

	vivo
	No support. Not sure about the motivation and unclear benefits. 


The complete list of proposals is provided in Appendix.
3.4 Other topics
Additional topics were discussed by companies with corresponding observations and proposals as listed in Appendix. Among them, few topics are listed below:
PHY multiplexing/prioritization and Interaction of CG-UCI and HARQ-ACK codebooks (Nokia, vivo)

· Proposal: 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.

· Proposal: RAN1 should decide which Agenda Item (8.3.2 or 8.3.3) to handle the issue of UCI multiplexing and prioritization on unlicensed spectrum.
MCS issues

· Proposal: Consider enhanced CG-UCI on unlicensed to allow the UE to autonomously adapt certain transmission parameters such as MCS (Apple)

Configuration issues

· Proposal: Support of dynamic group (re)configuration of the UE semi-static channel access parameters set (FUTUREWEI).

The complete list of proposals is provided in Appendix
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5 Appendix
5.1 List of observations and proposals in contributions
R1-2009259
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 can send a dynamic indicator in a DCI for UE to initiate COT by LBT, while gNB maintains the FFP structure for UE by properly picking the granted UL transmission time.

Proposal 7: Study ED thresholds selection when UE share its COT to gNB.

Proposal 8: Study the scheme that UE can share its COT to the other UEs through gNB.

Proposal 9: When cg-RetransmissionTimer is not configured, the retransmission in CG resource is not allowed and there is no DFI transmission in PDCCH.  

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.  

R1-2007568
Huawei, HiSilicon
Uplink enhancements for URLLC in unlicensed controlled environments
Observation 1: In a controlled environment, if a gNB configures a UE to initiate its own CO, any DL transmissions that are not transmitted in response to UL transmissions by the initiating UE would have to be transmitted within a gNB-initiated semi-static CO.

Observation 2: Although some agreements achieved in the last meeting assume the presence of a configured gNB FFP, it is necessary to clarify that the support for UE-initiated semi-static CO under this WI is limited to the case when gNB also operates in the semi-static channel access mode.

Proposal 1: In a controlled environment, 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 semi-static CO in the same channel(s).

Proposal 2: For IIoT/URLLC operation in unlicensed spectrum, providing the UE with FFP parameters by SIB-1 is not supported.

Observation 3: 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 4: For IIoT/URLLC operation in unlicensed spectrum, enhancements in RRC_CONNECTED mode are needed whereas enhancements only useable for IDLE/INACTIVE are not.

Proposal 3: For IIoT/URLLC operation in unlicensed spectrum, UE-initiated semi-static CO is not supported when the UE is in IDLE/INACTIVE mode.
Proposal 4: For UE-initiated semi-static CO in a given unlicensed channel, the UE should be configured with an offset to the beginning of the coexisting gNB frame in the same channel.

Observation 5: 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. Thus defeating the purpose of providing more flexibility to the UEs

It is even a more complicated situation if another UE is configured with a different periodicity Pv  since Po would then be calculated to Po =LCM{Pg , Pu , Pv}

Observation 6: 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 7: Configuring the UEs to reuse the gNB’s frame period to initiate respective semi-static COs in the same channels attains the following benefits:

Simplifies observing the COT and idle period interaction rules; 

Simplifies avoidance of mutual blocking between UEs configured with different offsets

Allows for alignment of the UEs’ CCAs, e.g., FDMed UE group; 

Gives more time span for UEs’ COs and gNB CO.

Proposal 5: For UE-initiated semi-static CO in a given unlicensed channel, the UE should be enabled to stop its CO such that it ends before the CCA of a following UE’s frame in the same channel, if any.

Proposal 6: For UE-initiated semi-static CO in a given unlicensed channel, the periodicity of the UE’s frame is the same periodicity configured for the gNB’s frame in the same unlicensed channel.

Observation 8: UE-to-gNB COT sharing in semi-static channel access mode with a gap > 16us is not beneficial for the use case of IIoT/URLLC operation in unlicensed. 

Observation 9: TDRA enhancements introduced in Rel-16 either for URLLC, e.g., PUSCH repetition type B, or for NR-U under PUSCH repetition type A, are suitable for configuring consecutive PUSCH transmissions without gaps.

Observation 10: While not restricted to be used only with NR-U, FDRA Type 2 is suitable to fulfill the OCB and PSD requirements in the unlicensed channel compared to FDRA Type 0/1.

Observation 11: Rel-16 NR-U and URLLC CG enhancements related to HARQ information and procedures are comparable in an unlicensed controlled environment.  

Observation 12: 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 7: 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.
R1-2008986
Intel Corporation
Enhancements to Enable URLLC IIoT in Unlicensed Band
Proposal 1: While in general gaps larger than 16us should be avoided to minimize the LBT overhead, these should be also supported to avoid to increase latency in case a transmission cannot be performed or is not decodable.

Proposal 2: A UE may operate as an initiating device within a gNB’s FFP only in case that FFP is not valid. A valid FFP is a FFP for which the initiating device has succeeded to perform the LBT procedure and has accessed that the channel is idle within the latest IDLE period.

Proposal 3: The set of FFP values for a UE operating as an initiated device can be different from that for a gNB’s initiated COT, and the two sets of values are signalled separately. 

Proposal 4: A new RRC parameter is introduced to explicitly configure the UE’s FFP. FFS: the exact values to adopt.

Proposal 5: Before a gNB can transmit within a UE’s FFP, it is up to gNB on how to determine whether a UE’s FFP is valid or not. A valid FFP is a FFP for which the initiating device has succeeded to perform the LBT procedure and has accessed that the channel is idle within the latest IDLE period.

Proposal 6: 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 7: 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 8: UE’s FFP parameters are provided within SIB1 

Proposal 9: When cg-RetransmissionTimer is not configured, it is up to gNB’s on whether CG-UCI is carried or not and whether to use the NR-U retransmission procedure or not, including the use of DCI-DFI.

Observation 1: 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 10: 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 11: 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 2: 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 12: DCI 0_2 should be enhanced to carry a configurable field with the DFI information.  

R1-2008823
ZTE
Discussion on unlicensed band URLLC IIoT
Proposal 1: For UE-initiated COT in FBE, 

The FFP can be configured independently.

The FFP can be a subset of the periodicity of tdd-UL-DL configuration.

The offset range of the starting of FFP relative to the boundary of even indexed radio frame can be ms.

The starting of the first FFP should align with the even indexed radio frame when the offset for UE-initiated COT is zero.

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: For the us, 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.

Proposal 4: For FBE, it should be clarified whether the channel will be lost similar to LBE when the gap exceeds 25us or the channel is always valid for initiating device which the initiating device has succeeded to perform the LBT procedure and has accessed that the channel is idle within the latest idle period.

Proposal 5: The operation of multiple CG configurations is based on Rel-16 NR-U CG feature. 

Proposal 6: The operation of HARQ ID determination per CG is based on Rel-16 NR-U CG feature. 

Proposal 7: The operation of RV determination is based on Rel-16 NR-U CG feature. 

Proposal 8: For CG repetition pattern in the time domain, a combined feature based on both Rel-16 URLLC feature and NR-U feature is supported . 

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 9:  For he 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 10:  For URLLC over unlicensed band, CG-UCI is transmitted per actual repetition.

Proposal 11: 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 12: If cg-RetransmissionTimer is configured, the CG re-transmission including introducing of DFI is based Rel-16 NR-U CG features, and is based on Rel-16 URLLC CG feature otherwise.
R1-2007657
vivo
Enhancements for unlicensed band URLLC IIoT
Proposal 1: FFP periodicity should be explicitly configured via dedicated RRC signaling or SIB-1.
Proposal 2: FFP periodicity for UE-initiated COT can be different from the FFP periodicity for gNB-initiated COT.

Proposal 3: The transmission restriction only applies to an active idle period. There is no need to prioritize any inactive idle period. 

Proposal 4: When the configured or scheduled UL resources are aligned with the starting position of the FFP associated with UE, UE initiates the COT to perform UL transmission.

Proposal 5: gNB can detect either configured or scheduled transmissions from the beginning of the FFP to determine if the UE has initiated a COT.

Proposal 6: gNB can share the UE initiated COT regardless of the gap between the UL transmission and the DL transmission.

Proposal 7: 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 duration as zero if it shares the COT initiated by other UE.

Option 3: gNB indicates the initiating of a COT to UE.

Proposal 8: UE-initiated COT should be supported for IDLE mode UE.
Proposal 9: For harmonizing UL configured-grant enhancements in NR-U and URLLC introduced in Rel-16 to be applicable for unlicensed spectrum, focus on following

Proposal 10: Clarify the configuration of cg-RetransmissionTimer is per CG or per cell when multiple CGs are configured for an unlicensed carrier.

Proposal 11:

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 12: 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 13: 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.
R1-2008357
Sony
Considerations in unlicensed URLLC
Observation 1: If the FFP duration between the gNB and UE cannot be different, the UE may face delay for its UL transmission. 

Observation 2: A UE that has initiated COT may use only a fraction of that COT, which may cause delay for a gNB in accessing the channel in scheduling other UEs.

Observation 2: By supporting CG-UCI in URLLC, HARQ process number/ID can be flexibly determined.

Observation 3: By supporting CG-UCI in URLLC, HARQ process number/ID can be shared between different CG configuration in the same BWP.

Observation 4: By supporting CG-UCI in URLLC, RV for repeated PUSCH can be flexibly determined.

Observation 5: It has been agreed in RAN1#102e that configuration of (cg-RetransmissionTimer) is not mandated at least for FBE. There is no strong motivation to apply it for LBE.

Observation 6: By using CG retransmission timer and CG-DFI, automatic retransmission of CG-PUSCH on the same or different CG configuration can be supported.
Proposal 1: The FFP duration (period) for the gNB and UE can be configured to be different.

Proposal 2: The starting FFP offset and FFP duration are independently configured for each UE.

Proposal 3: A UE can be configured to support multiple FFP configurations.

Proposal 4: Consider introducing gaps between two FFPs of a UE where the UE cannot initiate a COT.
Proposal 5: Allow a UE that has initiated a COT to release ownership of the COT to the gNB.

Proposal 6: UE initiated COT for semi-static channel access is supported in Idle Mode.
Proposal 7: Harmonisation for multiple CG configurations is not required, since both Rel-16 URLLC and NR-U already support multiple CG configurations.

Proposal 8: CG-UCI is supported in Rel-17 unlicensed URLLC.

Proposal 9: The parameters “cg-nrofPUSCH-InSlot-r16” and “cg-nrofSlots-r16” should be used in Rel-17 unlicensed URLLC. 

Proposal 10: Cross-slot transmission occasion (TO) configuration should be considered if cross-slot TO and PUSCH segmentation are supported.

Proposal 11: Rel-17 unlicensed URLLC supports PUSCH segmentation.

Proposal 12: Rel-17 unlicensed URLLC supports CG-DFI.

Proposal 13: The parameter “enableConfiguredUL” should always be supported in Rel-17 unlicensed URLLC.

Proposal 14: If some other URLLC parameters (e.g. Type B repetition) are enabled, the parameter “enableConfiguredUL” should also be enabled.

Proposal 15: Rel-17 unlicensed URLLC should support L1 priority indication in CG-PUSCH.
R1-2008059
LG Electronics
Discussion on unlicensed band URLLC IIOT
Proposal #1: Consider gNB-controlled UE-initiated COT structure/mechanism for FBE based U-band operation, in order to avoid potential collision/blocking between UE’s UL transmission and gNB’s essential DL transmission.

Proposal #2: Support unaligned FFP timing between the FFP stating with gNB-initiated COT and the FFP starting with UE-initiated COT.

Proposal #3: 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 #4: 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 #5: Consider to define the FFP including or starting with essential DL/UL transmission occasions (such as SSB or PRACH) as default FFP-g or default FFP-u.
Proposal #6: 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 #7: Consider to adopt PUSCH repetition type B for NR-U CG resource allocation. 

Proposal #8: 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 #9: Consider to keep 1 symbol length PUSCH after segmentation under some condition in unlicensed band

Proposal #10: Consider new equation for determining HARQ process ID in order to support multiple TB transmission per periods.

Proposal #11: Consider NDI indication with less overhead other than CG-UCI
R1-2008568
Nokia, Nokia Shanghai Bell
UL enhancements for IIoT URLLC in unlicensed controlled environment
NR/NR-U CG enhancements harmonization:

Proposal 1: Two operation modes can be considered independently; NR IIoT Rel-16 based CG with NR based HARQ procedure and without CG-UCI, and NR-U based CG including CG-UCI and possibility of UE COT sharing.

Proposal 2: PUSCH repetitions 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: When cg-RetransmissionTimer is not configured, NR-U specific CG features such as CG-UCI, COT sharing indication, UE-selected HARQ process ID,  and consecutive allocations 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.

Proposal 6: RAN1 should decide which Agenda Item (8.3.2 or 8.3.3) to handle the issue of UCI multiplexing and prioritization on unlicensed spectrum.
Proposal 7: FFP periodicity for a UE-initiated COT can be different from the FFP periodicity for gNB-initiated COT

Proposal 8: As initiating device, the gNB can transmit during any UE FFP idle periods.

Proposal 9: As initiating device, a UE can transmit during other UEs FFP idle periods. 

Proposal 10: By default, as the initiating device, a UE cannot transmit during its serving gNB’s idle period. 

Proposal 11: Introduce support for gNB-controlled UE-initiated UL transmissions during gNB idle periods, when the gNB has no intention to acquire the COT in the subsequent FFP. 

Proposal 12: A UE should be able to determine, exclusively from information in the scheduling DCI, whether a scheduled PUSCH transmission should be transmitted according to shared gNB COT or UE-initiated COT. 

Proposal 13: Support UE-initiated COT for semi-static channel access mode in IDLE/INACTIVE mode. 

Proposal 14: Assuming support of UE-initiated COT for semi-static channel access mode in IDLE/INACTIVE mode is agreed, FFP parameters for UE-initiated COT also need to be provided to the UE by SIB-1.

Proposal 15: FFS whether the UE FFP start and periodicity are explicitly configured, or implicitly determined based on other higher layer configurations such as RACH configuration, UL CG configuration, etc. 

Proposal 16: a UE may initiate a COT, by transmitting at the beginning of the configured UE FFP, if it has not detected an overlapping gNB-initiated COT or if gNB has previously allowed UE to do so. Otherwise, the UE is still allowed to transmit, but following the principles of gNB-shared COT. 

R1-2008462
Apple
URLLC uplink enhancements for unlicensed spectrum
Proposal 1-1: FFP Periodicity for UE-initiated COT can be different from the FFP periodicity for gNB-initiated COT. FFP periodicity and offset is explicitly configured to a UE via UE-specific RRC signaling.

Proposal 1-2: If the start of the UE’s transmission falls outside a gNB initiated COT, the UE is allowed to initiate its own COT. If the start of the UE’s transmission falls within a gNB-initiated COT, the UE can autonomously choose whether to share gNB’s COT or initiate its own COT.

Proposal 1-3: If the start of the UE’s transmission falls within gNB-initiated COT, and if the transmission overlaps with gNB-FFP’s idle period, it shall overlap with the sensing slot for gNB’s next FFP in order to be allowed to initiate the COT.

Proposal 1-4: Consider supporting the configuration of a priority level restriction for PUSCH, SR, HARQ-ACK for triggering UE-initiated COT.

Proposal 2-1: For the cases in unlicensed access where LBT is not a concern, the CG design for licensed spectrum is directly reused for unlicensed spectrum without modification.

Proposal 2-2: For the cases where LBT effect needs to be considered, at least the following functionalities from NR-U CG enhancements should be retained: flexible start of CG transmission; CG autonomous retransmission; the autonomous determination of HARQ ID/NDI/RV, and the transmission of HARQ ID/NDI/RV in CG-UCI; CG-DFI.

Proposal 2-3: 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 2-4: Consider enhanced CG-UCI on unlicensed spectrum to allow the UE to autonomously adapt certain transmission parameters such as MCS.

R1-2009012
ETRI
Enhancements for unlicensed band URLLC IIoT
Proposal 1: For FBE, the followings are supported.

Whether or not UE initiates a COT in a UE FFP is determined by gNB’s indication/configuration

Whether or not UE initiates a COT in a UE FFP is decided by UE itself.

Proposal 2: For FBE, a UE can initiate a COT within another COT initiated by another UE.

Proposal 3: For FBE, a UE can initiate a COT within a gNB-initiated COT, and gNB can initiate a COT within a UE-initiated COT (as in Fig. 2(b)).

Proposal 4: For FBE, UE’s COT can be shortened, i.e., the ending position of UE’s COT can be configured/indicated by gNB.

Proposal 5: For FBE, FFP parameters for UE-initiated COT can be provided by SIB-1.
Proposal 6: Discuss how to handle the CP extension when the CP extension is configured to CG-PUSCH allocated to the starting position of a UE FFP.

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

Proposal 7: For FBE, define processing time for UE’s DL detection.

Proposal 8: For FBE, consider defining processing time for gNB’s UL detection for UE power saving purpose.

Proposal 9: Conclude whether or not to consider wideband operation (i.e., multiple RB sets in a BWP) in this WI.

Observation 2: The enhancements on CG-PUSCH should mainly target the case where cg-RetransmissionTimer is not configured under this WI.

Proposal 10: For FBE, when cg-RetransmissionTimer is not configured, a symbol overlapping with idle period of a gNB FFP is regarded as invalid symbol for PUSCH mapping type B.
R1-2008161
Samsung
Enhancements for unlicensed band URLLC IIoT
Observation: A gNB can dynamically allow/cancle a UE’s COT by the existing signaling/mechanism. No motivation/benefit of a new signaling to explicitly indicate to UE to initiate a COT has been identified yet.   

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: Support explicit configuration of FFP parameters for UE-initiated COT 

Independent period configuration for UE and gNB-initiated COT 

UE-specific offset with reference to a certain radio frame or with reference to the start of gNB’s FFP
The configuration can be provided by both SIB1 and UE-dedicated RRC signaling 

Proposal 4: No support of new signaling/mechanism to allow/disablea UE to initiate a COT. Existing signaling/mechanism is sufficient. 

Proposal 5: No support of new signaling transmitted by UE to indicate whether a UE has initiated the COT. 

Proposal 6: Support configurability for Rel-16 NR-U and URLLC HARQ enhancement independently from cg-retransmission timer. 

Proposal 7: For PUSCH repetition over unlicensed band, 

Support configurability for Rel-16 NR-U with/without CG-UCI and URLLC type-A/type-B repetition. 

Study type-B repletion enhancement including multiple transmission occasions when cg-nrofSlots-r16 is configured, and gap enhancement to enable LBT operation. 

R1-2007709
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 Many different NR-U CG features are coupled with same higher layer parameter (e.g. cg-RetransmissionTimer).

Observation 3 Without decoupling features from the same higher layer parameter, combining URLLC and NR-U features is not feasible. One possibility is to use same RRC parameter for features under a single attribute, but different RRC parameters for features in different attribute.

Proposal 1 For semi-static channel access mode, FFP Periodicity for UE-initiated COT can be different from the FFP periodicity for gNB-initiated COT.

Proposal 2 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 3 In semi-static channel access mode, UE to gNB COT sharing is supported when the gap between DL transmission and the UL transmission is more or less than 16 us.

• Note: If the gap is at most 16 us, no sensing before the DL transmission is required. Otherwise, a 9 us sensing immediately before the DL transmission is required.

Proposal 4 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 DL or UL transmission is determined as follows:

• For scheduled transmissions, the associated valid idle period is indicated in the scheduling DCI;

• For configured transmissions, apply a rule to determine the associated valid idle period.

Proposal 5 Configuration of cg-RetransmissionTimer is optional when configured grant Type 1 or Type 2 are configured on unlicensed spectrum.

Proposal 6 Ensure NR-U UL CG features (CG-UCI, CG-DFI, cg-RetransmissionTimer) are enabled with configuration of an RRC parameter (e.g. cg-RetransmissionTimer)

Proposal 7 Ensure UL CG operation based on Rel-16 URLLC features is fully supported in unlicensed as in licensed.

• Enable configuration of harq-ProcID-Offset2 for unlicensed

Proposal 8 Enable configuration of cg-nrofSlots-r16, cg-nrofPUSCH-InSlot-r16 for UL CG without CG-UCI.

• Simplified repetition Type B (without segmentation)
R1-2008281
OPPO
Enhancements for unlicensed band URLLC IIoT
Proposal 1: FFP configuration for UE to initiate a COT should be supported with minimum specification effort.

the UE FFP length can be the same as the gNB FFP length.

the UE FFP can be determined by a configured offset value to the gNB FFP.

the UE’s COT end position and the gNB’s COT end position should be aligned.

configure a common FFP via SIB1 for idle/inactive UE to transmit PRACH.
Proposal 2: DCI format 2_0 can be used to cancel UE-initiated COT at least for configured uplink transmission.

Proposal 3: UE should determine the LBT type for UL transmission. 

the LBT type for a scheduled UL transmission is indicated by the channel access indication in the DCI.

the LBT type for a configured UL transmission with COT sharing information is autonomously determined by the UE.

the LBT type for a configured UL transmission without COT sharing information is determined by a predefined rule.

Proposal 4: It is necessary to harmonize NR-U configured grant and NR configured grant, at least for PUSCH resource allocation and CG-UCI transmission.

Proposal 5:  cg-RetransmissionTimer can be configured for each configured grant independently.
R1-2008954
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).

Proposal 2: FFP periodicity for UE-initiated COT can be different from the FFP periodicity for gNB-initiated COT.

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 3: A UE can be explicitly indicated by DCI whether or not to initiate a COT in a next FFP associated to the UE.

Proposal 4: No explicit indication to indicate to the gNB that it has initiated a COT in an FFP is necessary.

Proposal 5: 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.
R1-2007885
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.
R1-2009135
Sharp
Enhancements for unlicensed band URLLC IIoT
Proposal 1: Prefer to allow UE to initiate a COT-u in a FFP-g with initiated COT-g.

Proposal 2: When the UE initiates a COT-u in a FFP-g with initiated COT-g, the UE shall pause the transmission during the IP-g.

Proposal 3: Periodicity of FFP-u can be configured to be different from or the same as periodicity of FFP-g.
Proposal 4: When the gNB detects UL transmission that begins at the starting of a FFP-u, the gNB shall determine that a COT-u has been initiated. The UL transmission should not be considered as a part of COT-g.

Proposal 5: 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, regardless of whether the gap > 16us or not.

Proposal 6: FFP-u parameters can be provided by SIB-1 and PRACH transmission of idle UE in FFP-u shall be supported.
Proposal 7: Support inheriting Rel-16 URLLC CG features and the feature of multiple CG configurations.

Proposal 8: Support configuration of multiple UL transmission opportunities in frequency domain, e.g., by configuring multiple CGs with the same configurations except for RB set.
R1-2009084
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: A UE can send an indication that it has initiated a COT in an FFP.

Proposal 3: A UE can be configured with multiple FFP configurations on which it may initiate a COT.

Proposal 4: An FFP configuration includes periodicity.

Proposal 5: 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 6: A UE can prioritize transmissions over retransmissions on CG resources. The conditions to do so are FFS.
R1-2007551
FUTUREWEI
UE initiated COT for FFP
Proposal 1: The gNB should provide the UE with the configurations of gNB and UE COT opportunities for semi-static channel access. The configurations can be different.

Proposal 2: The UE shall be able to request gNB to allow UE to initiate COTs in semi-static channel access. Such requests may contain UE semi-static access desired parameters.

Proposal 3: Two devices share a COT during semi-static channel access if they use the same set of semi-static channel access parameters (FFP duration and idle duration) for their transmissions and their FFP are synchronized.

Proposal 4: The UE transmissions in semi-static channel access shall belong to the same (a single) COT until that COT ends unless instructed by gNB otherwise.  

Proposal 5: The gNB should support dynamic change of UE’s initiated COT in semi-static channel access.      

Proposal 6: The UE may be provided with the necessary resources for UE initiated COT in semi-static channel access via CG Type 2.

Proposal 7: The UE shall support dynamic group (re)configuration of the UE semi-static channel access parameters set.

Proposal 8: The semi-static channel access configurations shall avoid capturing the channel.

Proposal 9: The UE shall support capabilities signaling to inform gNB that it can initiate COTs for semi-static channel access. 

R1-2009103
Lenovo, Motorola Mobility
Enhancements for unlicensed band URLLC IIoT
Proposal 1: Start of FFP for UE-initiated COT is not associated with start of gNB-FFP.
Proposal 2: UE is not allowed to transmit during idle period of any FFP associated with the gNB.

Proposal 3: Support allowing only UEs with high priority data/control to initiate a COT for FBE.

Proposal 4: 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 5: 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 6: For the case of UE-initiated COT with configured grant PUSCH transmission, solutions should be considered to avoid LBT before a high priority UL transmission at the beginning of the acquired FFP. 

R1-2009065
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: During a gNB-initiated 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 to gNB COT sharing is supported when the gap is >16us
Proposal 5: UE COT-initiating functionality is RRC (or dynamically) configured to the UE. 
Proposal 6: UE COT initiation enabling/disabling is determined from the traffic priority.

Proposal 7: FFP parameters for UE-initiated COT could be provided by SIB-1.
Proposal 8: UE FFP periodicity determined from higher layer parameters but overridden by explicit dedicated signalling.

Proposal 9: FFP Periodicity for UE-initiated COT can be different from the FFP periodicity for gNB-initiated COT

Proposal 10: No DCI indication for UE COT-initiation in next FFP and restrict UE COT-initiation to high priority traffic.

R1-2009184
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: FFP periodicity for UE-initiated COT can be different from the FFP periodicity for gNB-initiated COT and can be different among UEs

Proposal 4: FFP periodicity for UE-initiated COT is explicitly configured by dedicated RRC signalling to each UE

Proposal 5: No additional specification is necessary for the indication to initiate a COT in a next FFP associated to the UE

Proposal 6: No explicit indication is necessary for UE to indicate to gNB that it has initiated a COT in an FFP

Proposal 7: No more condition is necessary for the following case:

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

Proposal 8: 9 us CCA is applied to the gNB’s transmission in UE-to-gNB COT sharing when the gap is > 16us

Proposal 9: Support CG-PUSCH with/without CG-UCI by configuration in unlicensed band

Proposal 10: Configuration of cg-RetransmissionTimer is not mandated when CG is configured on unlicensed spectrum for both FBE and LBE
R1-2008108
Spreadtrum Communications
Discussion on enhancements for unlicensed band URLLCIIoT
Proposal 1: UE in IDLE/INACTIVE mode need not use semi-static channel access mode.
Proposal 2: Regarding the period of UE-initiated COT (Tx_UE), it can be separately configured by higher layer singling.

Proposal 3: FFP Periodicity for UE-initiated COT can be different from the FFP periodicity for gNB-initiated COT.

Proposal 4: Regarding relationship of gNB-initiated COT and UE-initiated COT, it does not allow a UE to operate as an initiating device within a valid gNB’s FFP. And a UE never operates as an initiating device within a valid gNB’s FFP

Proposal 5: RRC parameters configures either URLLC CG features or NR-U CG features. And not support combined URLLC and NR-U CG features.
R1-2007902
Beijing Xiaomi Software Tech
Enhancement for unlicensed band URLLC IIoT
Observation 1: It is not necessary to configure multiple FFP configurations for gNB/UE, a single FFP configuration for an initiating device is enough.

Proposal 1: A responding device can still transmit in the shared COT even if it collides with the idle period of FFP configured for the responding device.

Proposal 2: Further studied how to enable gNB to indicate a UE which initiates a COT to share channels to the gNB.

Proposal 3: Configuring periodical UL channels, such as CG-PUSCH, at the beginning of FFP, will facilitate UE to initiate a COT successfully.
Proposal 4: 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.

R1-2007851
CATT
Enhancements for unlicensed band URLLC IIoT
Proposal 1: FFP parameters for UE-initiated COT provided by SIB-1 are not supported. 

Proposal 2: UE FFP periodicity is explicitly configured by gNB. 
Proposal 3: gNB can inform UE a transmission pattern to indicate which COT(s) can be used for UE initialization.

Proposal 4: UE to gNB COT sharing should be supported when the gap is >16us.
Proposal 5: Option 2 is taken as baseline for supporting UL CG for URLLC in unlicensed band. LBT failure rate can be made as switching condition between URLLC CG mechanism and NR-U CG mechanism in unlicensed band.
R1-2009247
WILUS Inc.
Discussion on enhancement for unlicensed URLLC IIoT
Proposal 1: For Rel-17, regarding the signaling for FBE operation when a UE operates 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 similar to that of a gNB initiated COT in Rel-16 NR-U.

Proposal 2: For semi-static channel access mode, it should be allowed to support using 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: It should be further discussed on collision issue of UL transmission within a channel occupancy of initiated COTs by multiple UEs.

Proposal 4: It should be further discussed whether or not to possibly transmit configured-grant PUSCH with repetition at candidate SS/PBCH block positions with the same SS/PBCH block index after the detection of the SS/PBCH block index.
R1-2008891
NEC
Enhancements for unlicensed band URLLC IIoT
Proposal 1: UE’s FFP should be configured within a gNB’s FFP.

Proposal 2: The periodicity of gNB FFP is an integer N multiple of the periodicity of UE FFP.

Proposal 3: The configuration of UE’s FFP for URLLC should not collide with each other.

Proposal 4: 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 5: Once a UE initiated COT is released by gNB, the UE may not initiate another COT for the same transmission/service until gNB reschedules its UL transmission.

R1-2008834
Charter Communications
Unlicensed aspects for IIoT
Proposal 1: For semi-static UL channel access mode, if the UE is in IDLE/INACTIVE mode, then CO initiation by the UE should be allowed for at least RACH procedure transmissions (msg1/3/A).
Proposal 2: For UE-to-gNB COT sharing in semi-static channel access mode, gNB detection of a UL transmission and COT sharing decisions can be based on Rel-16 CG-UCI COT sharing information.
Proposal 3: FFP parameters for UE-initiated COT are also provided by SIB-1.
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