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1 Introduction

This document is a revision of R1-2007228 and is intended to facilitate view exchange and discussions for the following assigned email discussion by Mr. Chairman:

[102-e-NR-IIOT_URLLC_enh-03] Email discussiona/approval – Sorour (Ericsson)

· By 8/21 – high priority

· By 8/27 – medium

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

This document captures the discussion based on draft Summary v44_Moderator.doc
provided on 8/25 and before GTW at 8/25.
2 Support of UE-initiated COT for FBE

This section summarizes companies view with respect to the following objective in the WID:

	· Uplink enhancements for URLLC in unlicensed controlled environments [RAN1, RAN2]:

· Specify support for UE-initiated COT for FBE with minimum specification effort




It is commonly understood that the support of UE-initiated COT in principle is similar to already specified gNB-initiated COT.

In order to have a clear understanding of the required specification efforts and keep it at minimum as stated in the corresponding WID objective, it is important to identify the commonalities and differences between UE-initiated COT and gNB initiated COT with respect to configurations/signaling/UE and gNB behaviours. This would help to have a better understanding on the extra specification efforts needed to enable UE-initiated COT in addition to gNB initiated COT. 

To achieve this goal, it is important to have an overview on companies’ understanding with respect to regulations and NR operations towards the following fundamental questions.

Based on this overview, we can identify the differences in fundamental assumptions. Since the references are regulations and NR operations, it would hopefully be possible to resolve the differences to reach to a proper common understanding that can serve as the baseline assumption allowed by regulations and NR specifications.
With the baseline assumption in place, the follow-up discussions to explore different dimensions on the design choices in order to make sound decisions would hopefully be constructive and efficient. 

Based on companies views in the submitted contributions, it seems that discussion around the following two questions can be helpful to serve the purpose discussed above.

The first question is as follows:

· Q-A: Can one COT-initiator block another COT-initiator in NR based system?

· Understanding 1: Yes. Some companies perceive that enabling UE-initiated COT cause contention between different UEs or between UE and gNB in a sense that a UE intending initiating a COT would be in a position to block the gNB or other UEs in the system to access the channel. 

· Understanding 2: No. Some other companies consider that UE-initiating COT only improves channel access for the UE and gNB via COT sharing without competing with gNB or other UEs. If UE is intended to initiate a COT, it can not decide by itself to transmit in occasions other than those being scheduled or configured by gNB. The sensing, if needed, is performed immediately before the configured/scheduled transmission opportunity by gNB. All transmissions (both DL and UL) are remained to be controlled by gNB.

These two different understandings would lead into two different design directions. A design based on underlying Understanding 1 would have solutions to minimize the blocking impact, while those solutions not only would be unnecessary but also restrictive for a design based on Understanding 2.

Therefore, it is important to reach to a common understanding on this fundamental question based on what regulations and NR operation permits.

The second question is as follows:

· Q-B: What is the understanding on the interaction between idle periods corresponding to different COT-initiators from the regulatory perspective? 

· Understanding 1: The initiator of a COT with a corresponding FFP is not allowed to transmit in any of the FFP’s idle interval. A responder that shares a COT within an FFP with a COT-initiator is not allowed to transmit in the idle period of the FFP where its COT being shared.
· Understanding 2: The initiator of a COT with a corresponding FFP is not allowed to transmit in any of the FFP’s idle interval. A responder that shares a COT within an FFP with a COT-initiator is not allowed to transmit in any of the FFP’s idle period of the Cot-initiator.
Figure 1 and Figure 2 illustrate examples to show the difference between these two understanding. Based on companies’ views expressed in contributions, views are divided between these two approaches. Hence, it is important to identify first which understanding is inline with regulations and can be the proper starting point. If the common understanding merges on Understanding 1, it can be discussed further whether decision should be to allow operation as in Understanding 1 or impose additional restriction to operate as in Understanding 2.  To make this decision, it is important to consider both signalling aspects and system performance to make a sound decision.
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Figure 1: Illustrative example for Understanding 1 and 2 for Q1 without any transmissions
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Figure 2: Illustrative example for Understanding 1 and 2 for Q1 with transmissions

Discussion point A: 

	· Q-A: Can one COT-initiator block another COT-initiator in NR based system?

· Options for answers to Q-A

· Yes, as Understanding 1

· No, as Understanding 2

· Others (Please describe)



	Company
	Options for answers to Q-A


	Comments

	Sony
	Yes (Understanding 1)
	UL transmission without gNB scheduling would be beneficial to aquire COT in the case that gNB fails aquiring COT.

Blocking can be managed by gNB’s configuration of UE’s FFP.

	Apple
	
	The question and the descriptions of the two understandings are not completely clear to us.

If blocking means that UE transmission based on a UE-initiated COT may prevent the gNB from accessing the channel, then our answer is yes. (We support understanding 1 in Figure 2.)

	Intel
	Yes (Understanding 1)
	In our understanding, two initiating devices can indeed potentially block each other. This could occur among devices from different operators, but this could also occur among devices of the same operator. In this last scenario, when the absence of an incumbent technology cannot be guaranteed, we would assume that a gNB would avoid to potentially configure UL transmissions with non-overlapping resorces, since the LBT success for the gNB and its associated UEs cannot be guaranteed, and in this case if an LBT would occur, this would certainly lead to wastage of resources. Therefore, in some cases it may be beneficial to devices from the same operator to compete each other with the aim to maximize the spectrum utilization, which on the other hand would tend to block each other. In the context of semi-static channel access, this could be managed and mitigated by proper enabling the UE from acting as an initiating COT. In this case, our view is that we should always prioritize the gNB as initiating device and allow the UE to operate as initiating device is some selected circumstances, also under the consideration that the UE is penalized from acquiring and sharing the COT when this is shared with the gNB for other than control information, given that this would need to use a lower ED threshould.

	DOCOMO
	No, as Understanding 2
	Whether UE can initiate COT or not in a Tx occasion should be controlled (i.e., indicated/configured) by gNB for better coexistence

	Lenovo, Motorola Mobility
	Others
	Our understanding is understanindg 1, with the restriction that a UE should not transmit in gNB’s idle period.

maybe related to the discussion of if one COT-innitiator can block another COT-initiator:

· it seems two UEs with different FFP start time/FFP duration, should be aware of eachother’s COT, to not transmit in eachother’s idle periods, and hence not block each other.

· For example, UE1 had data to transmit, but blocked by the end of UE2’s transmission within idle period of UE1. So, in that case, performing LBT by UE1 would result in no transmission by UE1

· evenif two UEs have the same idle-U occasions; it is possible that one UE blocks another UE or it is possible the UEs collide;

	vivo
	Others 
	From our understanding that the FFP configurations for UE initiated COT is ‘known’ by the gNB, and whether there are collisions (contention) between gNB and UE or among UEs depend on gNB’s configuration and are under gNB’s control. From UE perspective, based on its configuration, whether to Tx or Rx is clear; From gNB perspective, gNB can decide whether to Tx or Rx based on the service/UEs priority. For example, in a system, one FFP starting position of gNB and UE#1 are aligned, it is possible that UE#1 will send the configured grant UL trasnmissions, while gNB would like to send PDSCH to UE#2 since UE#2 has higher priority than UE#1. The consequence maybe gNB misses the UE#1’s UL transmission or it is also possible gNB or UE#2 has the capability also receives the transmission by implementing some interference cancellation schemes.  

	Spreadtrum
	Yes(Understanding 1)
	During the idle period of the FFP,  only the initiator cannot transmit. gNB behavious in Understanding 1 is the same as in Rel-16. Furthermore, if a UE can be the initiator, gNB should guarantee the un-collision of gNB’s FFP and UE’s FFP. 

However, in understanding 2, even during the initiator’s own FFP, additional idle periods are introduced. It breaks the rules of semi-static channel access and complex the gNB and UE’s implementations.

	Qualcomm
	Yes 
	If not properly configured/scheduled, there can be mutual blocking issue. But gNB configuration/scheduling should handle. As long as the design allows the gNB to handle the issue, we are fine. This is similar issue as in Rel.16 NR-U FBE that we assume gNBs are synchronized on FFP and will not block each other, and even the DL/UL burst starting points in the FFP are synchronized, so they will not block each other as well. We don’t think we need any specific design to minimize the blocking impact.

	ETRI
	Yes (Understanding 1)
	Share the view with Apple that meaning of ‘block’ here needs to be clarified. We think UE is not allowed to initiate a COT within a detected gNB-initiated COT, and vice versa.

With this understanding, to avoid blocking and provide more opportunity for COT initiation, Rel-17 FBE should allow for gNB and UE to release the COT earlier than the original ending time (right before idle period).

	Sharp
	No, as Understanding 2
	We think this is a fundamental question on how to design FBE protocol in NR based system, especially when UE-initiated COT is involved. Considering the assumed controlled environment and reliability/latency requirements, we think sufficient gNB controlling is required to avoid potential collisions.

	CATT
	Yes (Understanding 1) 
	In general, we fine with understanding 1. We think it is necessary for gNB to configure UE initiated COT and this can avoid potential collisions between UEs or gNB and UEs.

	Nokia, NSB
	Yes (understanding 1)
	there are a few different cases to consider:

· gNB FFP may block UEs from transmitting

· an FFP of one UE may block and FFP of another UE depending of the exact configuration of the FFPs

· However, UE FFP should not preferably block gNB FFP. The may be varous ways of achieving this, including existing mechanisms (semi-static UL-DL config).

	Samsung 
	No, Understanding 2
	If transmitters are not coordinated, yes, the iner-blocking between COTs iniated by different transmitter would happen. But in NR system, at least within a seving cell, all UE behaviour is under gNB control, so of course gNB can control whether to enable/disable UE to intiate COT to avoid any potential collsion between gNB/UE or UE/UE. 

Having said that, we may need to study whether existing mechanism is sufficient, e.g. reusing SFI to cancle CG-PUSCH to disable UE’s COT,  or new mechanism is needed, e.g. UE-specific siganling to enable/disable UE’s COT.

	ZTE
	
	We share the similar view with other companies that the meaning of ‘block’ here needs to be clarified. If the understanding 1 is the FFP of the UE can block gNB-initiated COT and understanding 2 is FFP of UE should not block the gNB-initiated COT, we support understanding 2. UE-initiated COT controlled by gNB can easily coordinate the channel access competition between gNB and UE. If the FFP of UE can block gNB-initiated COT, the gNB cannot initiate a COT and transmit the DL transmission (PDSCH or PDCCH) for other UE and share the COT with other UE. In this condition, many UEs may not be able to meet the latency requirement.  If the FFP of gNB can block UE-initiated COT, the UE cannot initiate a COT but the UE can share the COT of the gNB. Therefore, the FPP of UE should not block gNB-initiated COT and the FFP of gNB can block UE-initiated COT.

	HW/HiSi
	Yes, as Understanding 1

Given that the question is seeking “an overview on companies’ understanding with respect to regulations and NR operations” rather than the envisioned design principle for this new NR based system 
	We agree from Understanding 2 on that 

-If UE is intended to initiate a COT, it can not decide by itself to transmit in occasisons other than those being scheduled or configured by gNB. 

-And that sensing, if needed, is performed immediately before the configured/scheduled transimisison opportunity by gNB.

However, we would like to clarify that, in principle, blocking would still happen between UEs initiating COs or between gNB and UE(s) if the configuration/scheduling by gNB is as such. 

Recall also that in NR-U, being an NR based system, CG UEs with Full BW allocation are configured by the gNB to use random starting offsets for the purpose of attaining channel access precedence and thus blocking other UEs.  

	LG
	Yes (Understanding 1)
	The blocking should be under gNB controllability.

For example, as explained in our paper, the gNB could intentionally configure unaligned FFP starting between gNB and UE so that DL FFP by gNB-initiated COT starts earlier than UL FFP by UE-initiated COT.

Given that, according to gNB’s situation and decision, the gNB could make DL FFP by blocking UL FFP, or the UE could get the chance to make UL FFP in case when the gNB doesn’t have a plan for DL FFP.

	OPPO
	Others
	One initiator-COT blocks the other initiator-COT: if here means UE vs. gNB, we think the UE should only transmit in the scheduled/configured UL resources, thus, such blocking issue is fully controlled by gNB. 

If here means UE vs. the other UE, the blocking might be possible.

	InterDigital 
	Yes (Understanding 1)
	With proper configuration, the gNB can avoid blocking between gNB and UE initiated COT. There may be inter-UE blocking (given that they may not be perfectly synchronized).

	Ericsson
	No (Understanding 2)
	The question description should be clarified better.

In NR system, when a gNB schedules and configured all the DL and UL transmission for the UEs served by the gNB, none of the transmissions interfere with each  other on a serving cell. For operation on unlicensed, when the sensing is done before scheduled/configured transmission opportunity, when a UE access the channel and transmits at transmission opportunity, it does not block another UE, or even gNB. The same for gNB. 

	Panasonic
	Yes (Understanding 1)
	We share Intel’s view (i.e., two initiating devices can indeed potentially block each other and gNB should be prioritized). In order to prioritize gNB over UEs when the same FFP is used among gNB and UE (i.e., starting symbol of FFP is the same), to reuse multiple starting time offset can be used as in Rel.16 NR-U configured grant.


Discussion point B: 

	· Q-B: What is the understanding on the interaction between idle periods corresponding to different COT-initiators from the regulatory perspective? 

· Options for answers to Q-B

· Yes, as Understanding 1

· No, as Understanding 2

· Others (Please describe)



	Company
	Options for answers to Q-B


	Comments

	Sony
	Yes (Understanding 1)
	Interaction between idle periods of different COT-initiators is not explicitly described in ETSI BRAN.

	Apple
	Understanding 1
	We are more aligned with understanding 1, but wonder if this is allowed: can a UE transmit in the idle period of its own FFP when it is using the COT shared by the gNB? We assume the answer is yes assuming the COT shared by the gNB should be considered separately.

	Intel
	Other 
	Our understanding is that from a regulation perspective, a device can act as an initiating, a responding or both at the same time, and in general a device is only precluded from transmitting in its own idle period within its own FFP when this is operating as an initiating device. 

4.2.7.3.1.2 Device Types (Adaptivity)
A device that initiates a sequence of one or more transmissions is denoted as the Initiating Device. Otherwise, the
device is denoted as a Responding Device. Frame Based Equipment may be an Initiating Device, a Responding Device,
or both.

	DOCOMO
	Yes, as Understanding 1
	Idle periods are determined per device basis

	Lenovo, Motorola Mobility
	Understanding 1 with the restriction that a UE should not transmit in gNB’s idle period.
	

	Vivo
	Yes, as Understanding 1


	We believe understanding 1 is more accurate for the interaction between idle periods corresponding to different COT-initiators from the regulatory perspective.  The transmission restriction in idle period is only valid when the transmission acturally occurs in the associated FFP, i.e. the device either initiating a COT from the FFP starting position or sharing a COT of the FFP.

	Spreadtrum
	Yes, understanding 1
	An intitiator should only avoid transmission in its own idle period, which is defined per the intitiator’s FFP.

	Qualcomm
	Yes from regulator perspective, but NR-U design does not need to be limited by regulation
	Our interpretation of the two understandings is, for understanding 1, the initiating device’s idle period is honoured, no matter gNB or UE acts as the initiating device. On the other hand, understanding 2 will honor the idle period of “potential” initiating device, no matter the potential initiating device is acquiring the COT or not. 

The regulation apparently does not consider the case both nodes can be initiating and responding and keep switching roles, or even acting as initiating device and responding device at the same time. Our understanding is the understanding 1 is align with what the regulation requires. However, this does not mean the NR-U behaviour has to directly follow regulation.

With understanding 1, there is a chance that the gNB and UE can cooperate to no leave the idle period (gNB transmits in UE idle period, and UE transmits in gNB idle period). This may be unfair to other RATs. This might be the motivation understanding 2 is considered. However, for understanding 2, the idle overhead is doubled, and can be even larger if there are multiple UEs acting as initiating device with different FFP offset. 

As a result, there can be another option that, gNB FFP idle is always honored, no matter it is gNB COT or UE COT (so we leave a “sticky” idle period for other RATs if they exist), but UE idle period is only honored if gNB knows it is sharing UE COT. 

	ETRI
	Yes (Understanding 1)
	No description on this in ETSI harmonized specification, which means we can take Understanding 1 that is useful to reduce the latency. 

	Sharp
	Yes, as Understanding 1
	Following Understanding 2, if multiple UEs are configured with mis-aligned FFPs, the available time for channel access would be quite limited since UL/DL transmissions are not allowed in neither the idle periods, which does not sound reasonable.



	CATT
	Yes as understanding 1
	We have the same view with VIVO

	Nokia, NSB
	Other
	We can identify 4 different cases:

· Any UE (neither COT responder nor COT initiator) should not transmit during the idle period of a gNB.

· The gNB as a COT initiator is allowed to transmit during the idle period of a UE. 

· The gNB as a COT responder is not allowed to transmit during the idle period of the UE that initiated the COT. 

· The gNB as a COT responder is not allowed to transmit during the idle period of its FFP

	Samsung
	Yes, as Understanding 1
	We think the regulation is specified from a signle device point of view. 

	ZTE
	Other
	Similar to Q-A, we think the FFP of UE should not block gNB-initiated COT and the FFP of gNB can block UE-initiated COT. Meanwhile, we support that the UE can continuously share the COT of the gNB and send UL transmissions continuously, regardless of the idle period of the FFP of the UE. For example, when the UE shares the COT of gNB, the UE can send UL transmission at the position where the COT of the gNB overlaps with the idle period of the UE. The impact of this scheme for specification is minimal.

	HW/HiSi
	Understanding 1 (with the clarifications under Comments)
	Since the context of Q-B is that each one of the different COT-initiators can be a responder to the other, it is important to make the following clarifications based on Understanding1:

-idle-u : No UL (at all from initiator UE) and No DL (in response to inititor  UE) 

-idle-g : No DL (at all from initiator gNB) and No UL (in response to inititor  gNB)

	LG
	Yes (Understanding 1)
	The answer is purely from the regulatory perspective.

On the other hand, considering the coexistence between gNBs/operators, some restriction in terms of not allowing transmission in certain period may be necessary to study.

	OPPO
	Others
	For understanding 1, we have the following question, if the gNB initiates a COT in its own FFP until the end of the UE’s idle period and just reserves a small gap for the UE to initiates a UE COT in UE-FFP. Would this be allowed? As shown in example below. If this is allowed, the other gNB or UEs will be blocked for a long time period, which might not be fair for co-existence. 

For understanding 2, we think it is contradicting to the FFP concept, because it seems that within one FFP there are more than one idle period. 

In our understanding, we think the UE idle and gNB idle periods should have an aligned starting location. 
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	InterDigital
	Yes, as understanding 1
	During a COT initiated by a device, the idle periods of other devices can be ignored. This will not lead to hogging the resources, since when the FFP of the COT ends, there will be an Idle period and if configured properly, no other devices will be able to transmit during that Idle period since no other devices will be able to initiate a COT prior to the Idle period, given that the original COT was active.



	Ericsson
	Yes, as understanding 1
	The idle period is associated to FFP and FFP is per initiating device. When a responding device shares a COT, it should respect the idle period that is followed by shared COT.

Since an device, can be both initiating and responding, or both, the device behaviour for idle period is independently considered. 

	Futurewei
	Yes
	From the regulatory perspective Yes. This is the constraint regarding the initiator and the device that share the initiator’s COT. There is no such restriction with the devices that do not share the COT, for instance, consider the coexistence between different gNB or networks.

	Panasonic
	Yes (Understanding 1)
	As several companies described above (Qualcomm, Lenovo, etc.), at least the restriction that UE should not transmit in gNB’s idle period would be needed from the perspective of coexistence with other RAT.


2.1 Issue#1-1: UE-initiated COT FFP parameters

In Rel-16, the FFP configuration for gNB initiated COT consists of a periodicity where the corresponding offset with respect to a radio frame is implicitly specified. To support UE-initiated COT in Rel-17, UE requires knowledge of the corresponding FFP. Companies expressed views whether UE-initiated FFP parameters should be obtained from gNB-initiated FFP or independently.

An overview of companies’ view is listed below in two alternatives.

· Summary of proposals: Periodicity and offset of FFP parameters for UE-initiated COT

· Alt1: Periodicity and offset of FFP parameters for UE-initiated COT can be different from the corresponding FFP parameters for gNB-initiated COT.

· Apple, Beijing Xiaomi, [Charter (FFS on offset)], Ericsson, Intel, InterDigital, LG, MediaTek, Nokia&NSB, Panasonic, QC, Samsung, Sony, Spreadtrum, vivo, WILUS, ETRI
· Alt 2: Periodicity of FFP parameters for UE-initiated is assumed the same as corresponding periodicity in FFP parameters for gNB initiated COT. Offset of FFP parameters for UE-initiated COT can be different from the corresponding offset in FFP parameters for gNB initiated COT.

· CATT, Huawei, HiSilicon, OPPO

The corresponding proposals are listed in Section 5.1 for refererence.

Discussion point Issue#1-1: 

	· Q1-1: What is your view on Periodicity and offset of FFP parameters for UE-initiated COT? Comments on relation to your view on Q-A/Q-B is welcome.

· Options for answers to Q1-1

· Alt 1

· Alt 2

· Others



	Company
	Options for answers to Q1-1


	Comments

	Sony
	Alt 1
	Gives flexibility for gNB to manage UE FFP and also can be used to minimise/avoid the blocking described previously in Discussion Point A.

	Apple
	Alt 1
	We do not see why we should have the constraint that UE’s FFP periodicity has to be the same as gNB’s FFP periodicity.

	Intel
	Alt 1
	We believe that defining a set of offsets and different set of FFPs for the UE-initiated COT would be beneficial for multiple aspects:

1. It allows more flexibility to accommodate for different UL traffic, which may not fit the FFP value for when the gNB operates as an initiating device. 

2. It allows to better manage blocking among devices.

3. It allows to align the start of the FFP with the actual UL transmission. If the UL transmission is not aligned with the FFP, the UE would need to perform LBT twice: one time to acquire the COT, and then to resume the COT to initiate transmission. This not only would increase LBT overhead, but impact contention and increase collisions.

	DOCOMO
	Alt 1
	Alt 1 is better to give UEs more chance to access the channel under the gNB’s control

	Lenovo, Motorola Mobility
	Alt 1
	

	vivo
	Alt 1
	The FFP parameters can be defined per device, that is to say, different FFP periodicities and offsets can be configured between the UE and gNB, and among the Ues This provides more transmission opportunites and accomdating for different services supported in the system. 

	Spreadtrum
	Alt 1
	It is up to network’s configuration.

	Qualcomm
	Alt 1
	Alt 2 is a special case of Alt 1. We prefer separate configuration of gNB and UE FFP to support more flexible use cases, adapting to need. Also different Ues may be configured with different FFP and offset.

	ETRI
	Alt. 1.
	For better flexibility and more use cases. Can further discuss the need of offset for FFP-g.

	Sharp
	Alt 1
	Firstly, Alt 1 offers better flexibility. In addition, we think enabling configurations of different periodicities of FFP is beneficial to improve latency performance.

	CATT
	Alt 1
	gNB can flexible configure UE FFP’s period and offset based on different Ul traffics

	Nokia, NSB
	Alt 1
	there is no need to align the parameters, as long as the conditions discussed in the point B above are satisfied.

	Samsung 
	Alt 1
	We fail to see the motivation to restrict UE’s COT periodicity same as gNB’s.  

	ZTE
	Alt1
	Alt1 is preferred that gNB can flexibility establish the UE’s FFP. We do not see a strong motivation to always keep the same periodicity of UE-initiated FFP and gNB-initiated FFP.

	HW/HiSi
	We prefer Alt 2 for the reasons under Comments
	In line with the objective of the WID to specify the support for UE-initiated COT for FBE with minimum specification effort, it would be also quite simple to specify only the new higher layer parameters and any necessary channel access procedures required for the UE to establish its semi-static CO based on with the gNB’s semi-static CO in the same channel(s). 

Configuring the UEs to reuse the gNB’s periodicity to initiate respective semi-static COs in the same channels simplifies configuration/scheduling by gNB of resources for these staggered COs initiated by the gNB and different UEs while respecting the restrictions discussed earlier due to idle period interactions and MCOT durations.

	LG
	Alt 1
	As explained in the above Point A, considering the unaligned FFP starting between gNB and UE, at least an offset between DL FFP by gNB-initiated COT and UL FFP by UE-initiated COT is necessary in terms of configuration.

	OPPO
	Alt 2
	Same view as Huawei

	InterDigital
	Alt 1
	Gives more flexibility to the scheduler.

	Ericsson
	Alt 1
	From regulation perspective, there is no incentive to put restrictions on configurations that NR can support.

Also, having different configurations is up to gNB and have no spec impact. It provides a tool to configure an FFP that suits a UE better. We see no reason to limit unnecessary UL transmission by putting limitations on configuration. 

	Futurewei
	Alt 1
	With the understanding that these parameters are under gNB (NW) control.

	Panasonic
	Alt.1
	We share Qualcomm’ view (i.e., Alt.1 would be better because Alt 2 is a special case of Alt 1)


2.2 Issue#1-2: Configuration of UE-initiated COT FFP parameters

In Rel-16, the FFP periodicity of gNB initiated COT is provided to the UE by SIB1 or dedicated RRC signalling.

To support UE-initiated COT in Rel-17, a UE requires knowledge of the corresponding FFP. Companies expressed views on how a UE obtains information for UE-initiated FFP parameters. The views can be summarized in three alternatives as listed below:

· Summary of proposals: Configuration of Periodicity and offset of FFP parameters for UE-initiated COT

· Alt1: Periodicity and Offset of FFP parameters for UE-initiated COT can be provided to the UE by SIB-1 or dedicated RRC signalling. 

· Apple (FFS on offset before dedicated RRC), Beijing Xiaomi, [Charter (FFS on offset)], Ericsson, Nokia&NSB, QC, Samsung, Spreadtrum (dedicated RRC), WILUS, ETRI (at least SIB-1)
· Alt 2: Offset of FFP parameters for UE-initiated COT can be provided to the UE by dedicated RRC signalling. 

· Huawei, HiSilicon, OPPO

· Alt 3: FFS whether the UE FFP duration is explicitly configured, or implicitly determined based on other configurations such as RACH configuration, UL CG configuration, etc. 
· Nokia&NSB
The corresponding proposals are listed in Section 5.2 for refererence.

Discussion point Issue#1-2: 

	· Q1-2: What is your view on Configuration of Periodicity and offset of FFP parameters for UE-initiated COT? Comments on relation to your view on Q-A/Q-B is welcome.

· Options for answers to Q1-2

· Alt 1

· Alt 2

· Alt 3

· Others



	Company
	Options for answers to Q1-2


	Comments

	Sony
	Alt 1
	As we answerd alt 1 in Issue#1-1, periodicity can be provided by SIB or dedicated RRC signalling.

	Apple
	Alt 1
	

	Intel
	Alt 1
	Same principles used for NR-U can be re-used.

	DOCOMO
	Alt 1 
	

	Lenovo, Motorola Mobility
	Alt-1 or others
	Whether the UE can initiate a COT using the CG configuration can be configured per CG configuration. 

	vivo
	Alt 1
	Both the periodicity and offset can be configured in SIB1 and/or dedicated RRC signalling, which is beneficial for idle mode UE when it performs random access.

	Spreadtrum
	Alt 1 
	SIB 1 or dedicated RRC signalling.

Firstly of all, periodicity should be explicity configured, not by other configurations such as Alt 3. Periodicity and offset can be same among the UEs, so it can be configured by SIB1. However, for the connected mode UEs, offsets should be different among the UEs, it would be better configured by dedicated RRC. 

	Qualcomm
	Alt 1
	Alt 2 is a special case of Alt 1. We prefer separate configuration of gNB and UE FFP to support more flexible use cases, adapting to need. Also different UEs may be configured with different FFP and offset.

	ETRI 
	Alt. 1
	Necessary to apply the offset for FFP-u configuration to control UL burst starting time.

At least SIB-1 can be used. Need of dedicated RRC signalling can be discussed.

	Sharp
	Alt 1
	A potential implementation is that, before UE is RRC configured, UE obtains basic FFP parameter via SIB1 (e.g., only an offset, or even the offset is predetermined). Then optional FFP parameters offering better flexibility are delivered to UE via dedicated RRC signalling.

	CATT
	Alt 1
	

	Nokia, NSB
	Alt 1 as the baseline, consider also Alt 3
	The basic config should be in SIB-1 or RRC. The timing may further be adjusted based on e.g. other configurations. 

	Samsung 
	Alt 1 
	

	ZTE
	Alt1
	It can be signalled by SIB1 before RRC_connected state, and by dedicated RRC signaling in RRC_connected state.

	HW/HiSi
	(Modified Alt 1)

· Alt1: Periodicity and Offset of FFP parameters for UE-initiated COT can be provided to the UE by SIB-1 or dedicated RRC signalling. 
We think this question should be about the signaling options. The parameters that are signaled should be discussed separately, e.g. in issue #1-1. Therefore, we propose the modified Alternative. 
	It is important to note that uplink transmission with CG are notably well suited for latency reduction in the IIoT uses cases featuring periodic and deterministic data with very low latency requirements. Therefore,  configuration of FFP parameters after RRC connection is established is of more importance.

In addition,  at least different offsets for different Ues are needed and this can only be achieved via dedicated signalling of the UE-specific offsets  



	LG
	Alt 2
	The motivation to allow UE-initiated COT on top of Rel-16 is for the enhancement of URLLC traffic/use case.

We don’t see the necessity of SIB configuration associated with initial access.

	OPPO
	Alt-2 and Alt-3
	We think alt-3 is also a good alternative, in our understanding, UE initiates a COT in a scheduled/configured resource for the UE to transmit UL. In this sense, Alt-3 seems a natural solution.

	InterDigital
	Alt 1
	

	Ericsson
	Alt 1
	As explained earlier, we don’t see when UE initiated COT is supported, the functionality would be different for different uplink transmission. Therefore, we think the specification should support both for idle and connected mode UEs to improve the UL.

	Futurewei
	Alt 1
	Alt 1 covers Alt 1 as well.


2.3 Issue#1-3: UL channels for initiating a COT

With respect to uplink channels that can be used to initiate a COT by UE, companies views can be summarized as follows:

· Summary of proposals: UL channels for initiating a COT

· Alt 1: Transmission of configured UL channels is supported to initiate a COT

· Beijing Xiaomi, WILUS

· Alt 2: Transmission of any UL channels is supported to initiate a COT

· Apple (FFS SRs, P-CSI), Ericsson, Huawei, HiSilicon (scheduled and periodic), Nokia&NSB, QC, [MTK (Except PRACH)], InterDigital
· Alt 3: Transmission of control or data UL channels with high priority is supported to initiate a COT

· Lenovo, Motorola

The corresponding proposals are listed in Section 5.3 for reference.

Discussion point Issue#1-3: 

	· Q1-2: What is your view on UL channels for initiating a COT? Comments on relation to your view on Q-A/Q-B is welcome.

· Options for answers to Q1-3

· Alt 1

· Alt 2

· Alt 3

· Others



	Company
	Options for answers to Q1-3


	Comments

	Sony
	Alt 2
	

	Apple
	Alt 2
	FFS SR, P-CSI

	Intel
	Alt 2 
	

	DOCOMO
	Alt 2
	

	Lenovo, Motorola Mobility
	Alt3
	In our view, a low-priority UL transmission of UE1 should not collide with a high-priroty UL transmission of UE2, if both Ues are successful in initiating a COT.

In our view, if gNB is aware of any pending UL transmission, it would initiate a COT, and schedules the UE for UL transmission, so, in our understanding, UE-initiated COT is mostly applicable to configured resources, wherein the gNB is not aware whether there is goining to be any UL transmission on those resources.

	Vivo
	Alt 2
	We see no motivaton to restrict the transmissions that can be used to initiate a COT by UE. Any UL channels/signals can be used to initiate a COT by UE.

	Spreadtrum
	Alt 2
	In addition to the configured UL channels, dynamic scheduled PUSCH/PUCCH can also initiate a COT. Because the transmissions may out of gNB’s COT or not able to share a COT of gNB to a certain UE such as the transmission occasions are at the beginning of a COT.

	Qualcomm
	Alt 2
	Can leave the flexibility to gNB configuration/scheduling

	ETRI
	Alt. 2. 
	

	Sharp
	Alt 2 in principal
	We think at least supporting PRACH is beneficial. Considering potential specification efforts, it might be better to firstly scope down UL channels to be supported in Alt 2.

	CATT
	Alt 2
	

	Nokia, NSB
	Alt 2
	We see that all UL channels can benefit from UE initiated FFPs. 

	Samsung 
	Alt 2
	On top of Alt2, we may consider gNB can configure which UL channels can use UE’s COT.

	ZTE
	Alt2
	

	HW/HiSI
	Alt 2 (with priority to configured UL)
	From regulations perspective, we think that a UE can initiate, and also continue transmitting within, its semi-static CO by transmitting dynamically scheduled uplink channels/signals. 

However, we would like to clarify that initiating the UE’s semi-static CO using configured uplink transmissions, .e.g. CG, is a priority in this WI as it is well suited for latency reduction in the IIoT uses cases featuring periodic and deterministic data with very low latency requirements. Furthermore, the configured UL transmissions are suitable for operation as an FBE due to their periodic nature.   

	LG
	Alt 1
	We think the configured UL channels are sufficient as COT initiator by the UE, but we are open to study other means.

	OPPO
	Alt 2
	In our understanding, COT initiation can be performed in scheduled/configured UL resource.

	InterDigital
	Alt 2
	

	Ericsson
	Alt 2
	As mentioned earlier, the channel access is independent of the type of channel itself. The case of FBE is different from LBE. In LBE, depending on the channel, the channel access parameters and sharing would be different. There is no such a restriction for FBE. Hence, we don’t see the reason for limitation where the mechanism for any channel would be the same.

	Futurewei
	Alt 2
	   Due to its flexibility.


2.4 Issue#1-4: UE-initiated COT sharing with gNB 

In Rel-16, a COT initiated by the gNB can be shared by the UEs in the system. Based on the companies input, it seems there is a common understanding that a COT initiated by a UE can be shared with gNB. 

· Summary of proposals: UE-to-gNB COT sharing

· UE-to-gNB COT sharing in semi-static channel access mode is supported.

· Beijing Xiaomi, Charter, Ericsson, Huawei, HiSilicon, InterDigital, Nokia&NBS, QC, Sony, ZTE, 

The related proposals are available in Section 5.4 for reference.

Discussion point Issue#1-4: 

	· Q1-2: Do you support UE-to-gNB COT sharing?

· Options for answers to Q1-4

· Yes

· No

· Others



	Company
	Options for answers to Q1-4


	Comments

	Sony
	Yes
	Allowing DL unicast transmission with user plane data on the UE-initiated COT would be beneficial for URLLC operation

	Apple
	Yes
	

	Intel
	Yes
	UE’s sharing COT should be allowed and would be highly beneficial. 

	DOCOMO
	Yes
	No reason not to support COT sharing as it is supported for LBE operation

	Lenovo, Motorola Mobility
	Yes
	

	vivo
	Yes
	The UE-initiated COT and gNB-initiated COT should be treated identically. Therefore, the UE-to-gNB COT sharing should be supported. Besides, the ED threshold for COT sharing should also be discussed.

	Spreadtrum
	Yes
	We support UE-to-gNB COT sharing and propose to reuse the same mechanism of COT sharing in Rel-16.

	Qualcomm
	Yes
	

	ETRI
	Yes
	

	Sharp
	Yes
	We share the similar view with Sony. Futhermore, if PRACH is supported in UE-initiated COT, UE-to-gNB COT sharing is obviously beneficial.

	CATT
	Yes
	

	Nokia, NSB
	Yes
	

	Samsung 
	Yes
	

	ZTE
	Yes
	

	HW/HiSi
	Yes
	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 within the UE-initiated semi-static CO, we observe some motivation to introduce such a feature given that target scenario is IIoT/URLLC operation in the unlicensed spectrum. 

For instance, 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.

	LG
	Yes
	We share the same view with Spreadtrum in terms of reusing the same mechanism of COT sharing in Rel-16.

	OPPO
	Yes
	We think it is natural to support UE-COT sharing with gNB. The benefit is obvious.

	InterDigital
	Yes
	

	Ericsson
	Yes
	We can reuse the same mechanism in Rel-16. There is no reason for not supporting it.

	Futurewei
	Yes
	Very useful. The existing Rel-16 mechanism should be reused.

	Panasonic
	Yes
	COT sharing would be useful from latency perspective.


2.5 Issue#1-5: UE/gNb behaviour with UE-initiated COT

In order to specify the corresponding UE/gNB behaviours, companies proposed solutions on how the idle periods and FFPs should be addressed, how COT information and/or related LBT parameters should be indicated to the UE (implicitly or explicitly). It is important to note that the corresponding behaviour in general is similar to those of gNB initiated COT.

· Summary of proposals: Interaction between FFPs and Idle periods

· 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

· Restricting the UE from transmitting within the idle period of its frame applies to its UL transmissions within the coexisting gNB CO in the same channel.

· HW

· Irrespective of the gNB’s and UE’s FFP length, a UE is not allowed to transmit at least within the last 25us of the idle period of the gNB’s FFP. 

· Intel

· 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 accesses that the channel is idle within the latest idle period. 

· Intel

· Further discuss whether UE initiated COT for FBE based on gNB planning and UL transmission during the idle period are supported.

· CATT, Sharp, 
· Summary of proposals: Channel access rules

· With respect to channel access procedures, UE/gNB behaviors for gNB initiated COT can be used as the baseline for the UE/gNB behaviors in case of UE initiated COT by exchanging the UE and gNB roles in the procedures.

· E///, Apple, IntDig, Samsung, MTK (Alt-1) 

· For FBE operation, for UE-initiated COT, before the UL transmission, the UE should (MTK): 

· Alt-2: Carry an LBT at both the frame boundaries and immediately before the transmission.  

· Summary of proposals: Explicit indication to UE to initiate a COT

· Dynamic indication of whether to allow UE-initiated COT for the next FFP
· QC, E///, LG (FFS UE-Common DCI), vivo  
· Summary of proposals: Implicit indication to UE to initiate a COT

· If a UL transmission starting time is aligned with the beginning of the FFP provided UE-initiated COT, a UE upon a successful CCA of 9 us, can transmit.
· E///, Apple, vivo
· Summary of proposals: Indication of COT
· A UE can send an indication that it has initiated a COT in an FFP

· IntDig, Sharp.

· Summary of proposals: PRACH in FBE mode
· Clarify required specifications to enable PRACH transmission of idle UE in FBE mode. 

· QC, Sharp

The related proposals are available in Section 5.5 for reference.

Discussion point Issue#1-5: 

	· Q1-5: What is your view on the issues below (as in Proposal summary)? Comments on relation to your view on Q-A/Q-B is welcome.

· Interaction between FFPs and Idle periods

· Channel access rules

· Explicit indication to UE to initiate a COT

· Implicit indication to UE to initiate a COT

· Indication of COT

· PRACH in FBE mode

· Options for answers to Q1-5

· Describe your preference and reasoning 

	Company
	Options for answers to Q1-5


	Comments

	Apple
	
	For interaction between FFPs and idle periods, we think the general principle is that we should avoid introducing too many specific restrictions. As long as UE’s FFP period and offset are configured by the gNB, all the behaviors are in gNB’s full control because the UL transmission resources are also configured/scheduled by the gNB.

	Intel
	
	From our perspective, while UE’s FFP and offset are still configured by gNB, it is still important to prioritize the gNB’s as initiating device for the reasons mentioned in our comments in QA. Therefore, we believe that the UE operating as initiating device should be allowed only in certain circumstances based upon the failure of the gNB from acquiring a FFP. 

	DOCOMO
	
	Channel access rules

UE/gNB behaviors for gNB initiated COT can be used as the baseline

Explicit indication to UE to initiate a COT

DL/UL grant can be used for the indication

	Lenovo, Motorola Mobility
	
	· UEs should not transmit in idle periods of gNB FFP

· Both explicit (e.g., based on cell load,etc.) and implicit schemes (high priority CG transmission) can be useful 

· For UE indicating an initiated COT, we can postpone the discussion till after deciding on high-level aspects of COT initiation (e.g., whether a COT can be initiated in the middle of UE-FFP)

· for PRACH transmission in idle period, this seems to be a non-essential discussion, considering the priority of UL transmissions are determined based on configuration or scheduling (after transitioning to connected mode)

	vivo
	1. As Understanding 1 of Q-B

2. Alt1 can be baseline, FFS enhancements likeAlt.2
3. Dynamic indication can be supported

4. Implicit indication can be supported

5. Not necessary

6. Clarification is needed.
	1. Plesase refer to our comments in Q-B.

2. UE/gNB behaviors for gNB initiated COT can be used as the baseline. FFS: enhancement such as Alt 2

3. Dynamic indication by gNB can be supported to enable the UE-initiated COT, it gives more flexibility and more efficient for gNB to control the channel usage.

4. Implicit indication or enabling the UE-initiated COT by UE should be supported. UE can choose to initiate the COT if the configured or scheduled resources are aligned with the FFP starting position.

5. The indication of the COT by UE is not necessary, gNB can obtain such information by UL signal/channel detection, the similar way as in gNB-initiated COT.

6. To enable PRACH transmission of idle UE in FBE mode should be clarified. 

	Spreadtrum
	
	Interaction between FFPs and Idle periods

We do not prefer too many restrictions of interaction between FFPs and Idle periods of gNB and UE. gNB awares all the conditions of UE, so it can guarantee no collision beween idle and FFP. 

Channel access rules

We support gNB initiated COT can be used as the baseline for the UE behaviors in case of UE initiated COT

Explicit indication to UE to initiate a COT

We support this indication to UE, which can give more adaptive COTs initiated by UE and avoid some unneeded channel access.

We are open for the other three questions.

	Qualcomm
	Yes for 

3. Explicit indication to UE to initiate a COT

5. PRACH in FBE mode
	PRACH is allowed to initiate COT for UL transmission in FBE mode

	ETRI
	
	Channel access rules
Support 1st bullet.

Explicit indication to UE to initiate a COT
Support. Also can consider RRC signalling to configure the set of FFPs where COT initiation is allowed.

	Sharp
	
	PRACH in FBE mode: if PRACH is not supported in UE-initiated COT, because gNB is not aware of initial access requirement of idle UE, the idle UE has to wait for (probably long time) gNB-initiated COT for other purposes.

	CATT
	Yes for

Interaction between FFPs and Idle periods

Explicit indication to UE to initiate a COT

Implicit indication to UE to initiate a COT
	For Explicit indication to UE to 
initiate a COT,from our point of view, 

RRC signalling can be used for sem-

static indicating to UE to initiate a 
COT.
Implicit indication to UE to initiate a COT need be supported

	Nokia, NSB
	
	Interaction between FFPs and Idle periods

· this we discussed in earlier replies

Channel access rules

· reuse gNB procedures as much as possible, details FFS

Indication of COT

· DCI should have an indication of the LBT type, including whether gNB or UE initiates the COT. 

PRACH in FBE mode

· should be supported

	Samsung 
	
	Interaction between FFPs and Idle periods:

It depends on the outcome of QA and QB
Channel access rules: 

Reuse the pricinple in Rel-16 FBE 
indication to UE to initiate a COT:
UE needs to know whether to initiate COT. We can first check how to inform UE to indicate a COT or not by existing mechanism, and whether these existing mechanism is sufficient, if not, we can discuss new solutions. 

Indication of COT by UE: 

Unecessary. gNB detects UL signals and then gNB knows whether UE initiated COT. 
Channel access rules PRACH: 

If UE-initiated COT is configured by 

gNB, e.g. by RMSI, then, PRACH is

supported to initiate COT. 

	ZTE
	
	In order to minimize specification effort, UE/gNB behaviors for gNB initiated COT can be used as the baseline for the UE/gNB behaviors in case of UE initiated COT by exchanging the UE and gNB roles in the procedures. For instance, the behaviors of UE sharing the gNB’s COT should not be restricted from being transmitted during the idle period of UE when the COT of gNB overlaps with the idle period of the UE.

	HW/HiSi
	
	· Interaction between FFPs and Idle periods

When a UE is configured to initiate its semi-static CO using an offset to the beginning of the gNB frame, the UE should be also enabled to limit its CO such that it ends before the CCA of the following UE’s frame. Note that such a limitation on the UE-initiated semi-static CO is typically more stringent than the inherent limitation MCOT = 0.95 FFPChannel access rules

UE/gNB behaviors for gNB initiated

	LG
	
	Interaction between FFPs and Idle periods

· The interaction is to be with consideration of the coexistence between gNBs/operators.

Channel access rules 

· Alt 1 is straightforward and reasonable. 
Explicit indication to UE to initiate a COT

· Dynamic indication of whether to allow UE-initiated COT for the next FFP can be considered, where detailed signalling for the indication is to study further.

	OPPO
	
	Interaction between FFPs and Idle periods

In our view is given in Q-B.

Channel access rules

R16 FBE is a baseline.

Explicit indication to UE to initiate a COT

We are open for discussing the concrete solution.

Implicit indication to UE to initiate a COT

Fine to discuss together with explicit indication. 

Indication of COT

We don’t see the necessity of this, as the gNB can control the UE-initiating behaviour. 

PRACH in FBE mode

We support.

	InterDigital
	
	Channel access rules: 

UE/gNB behaviors for gNB initiated COT can be used as the baseline for the UE/gNB behaviors in case of UE initiated COT 

Indication of COT

UE to send an indication that it has initiated a COT.

	Ericsson
	
	Interaction between FFPs and Idle periods

Following the same principle in Q-A and Q-B.

Channel access rules

Similar to gNB initiated COT, when roles of UE and gNB are exchanged.

Explicit indication to UE to initiate a COT

Yes. Since gNB controls are transmission, gNB can control if a transmission form UE is as responding or initiating device. That helps UE power saving.

Implicit indication to UE to initiate a COT

Yes. Useful for configured transmission where UE can initiated a COT

Indication of COT

PRACH in FBE mode

 PRACH can be supported too. 

	Futurewei
	
	Interaction between FFPs and Idle periods: UE opportunities of transmissions and COT for FFP initiation should be controlled by gNB

Channel access rules: Use existing Rel 16 FBE as baseline 

Explicit indication to UE to initiate a COT: should be allowed

Implicit indication to UE to initiate a COT: should be considered 

Indication of COT: OK for UE to indicate that initiated a COT as long is (in)validated by the gNB

PRACH in FBE mode:  Agree to add clarifications for PRACH on FBE

	Panasonic
	
	Interaction between FFPs and Idle periods

It should be followed the principle of Q-A and Q-B.

Explicit indication to UE to initiate a COT

Support. We share vivo’s view (i.e., explicit indication gives more flexibility and more efficient for gNB to control the channel usage).

Implicit indication to UE to initiate a COT

Support. Both FFP starting position and UL transmission configuration are better to be taken into account to initiate COT.


2.6 Issue#1-6: Other FBE related enhancements

Companies have provided inputs for various enhancements of UE-initiated COT operations where the list of corresponding proposals are provided in Section 5.6 for reference. 

It is recommended to consider these proposals for discussions, once the basic functionality of UE-initiated COT is supported.

2.7 Summary 

Based on the expressed views, the following potential conclusions and proposals are suggested below for further discussion and potential agreement.

Potential Proposal 1-1:

· For semi-static channel access mode,
· If sensing is needed, it is performed immediately before the configured/scheduled transmission opportunity.

· For operation with semi-static channel access, the Rel-16 random starting offsets for UL configured grants with Full BW allocation when UE initiates a COT, is not supported.

	Potential Proposal 1-1: If you have concern about the proposal, or you agree in principle but prefer modified wording, please provide comment below.

	Company
	Comment

	ETRI
	Support 1st ~ 3rd bullets. 1st bullet seems obvious even if not agreed.

On 4th bullet, agree in principle but prefer not to include it before having clearer understanding on operation with the UE initiated COT.

	vivo
	For the 1st bullet, we are fine in principle.

For the 2nd bullet, our understanding is the intention is to say if sensing is needed and if gNB configures or schedules the resources aligned with the FFP, the sensing is performed immediately before the configured or scheduled transmission opportunity; Otherwise, UE should not initiate the COT. If our understanding is correct, we support the bullet.

For the 3rd FFS bullet, we would like to clarify the intention for this FFS. 

· Is it to address the “Collison/contention” among UEs? If so, we do not need to consider the solutions to “address” it since as the note implies, such configurations among UEs are under gNB’s control; it is good to have some “collision” to improve the resource usage since not all UEs have the UL data to transmit;

· In addition, when applied to FBE case, the random starting offset for UL CG is after the FFP starting position? If so, the actual transmission will not start from the FFP boundary, which may contradict the regulation.

	ZTE
	Support the 1st and 2nd bullets.

Regarding the 3rd FFS bullet, we share with vivo that the conflicts between UEs can be handled by gNB scheduling and introducing random offsets would break the regulation.

	Sony
	The 3rd bullet seems to contradict the 1st bullet, since the 3rd bullet suggested a random FFP but in 1st bullet it is all under gNB configuration.  Do we need this FFS? 

	LG
	We are supportive with 1st, 2nd, and 4th bullets.

Regarding 3rd bullet, we have similar view with vivo and it seems better to be removed at this early stage without sufficient discussion.

	Moderator
	Thanks for the comments.

On 1st and 4th bullets: I do agree those are obvious but based on the comments, it seemed it is better to clarify.
On 2nd bullet: Yes, one case is for initiating a COT. Other cases is related to when the gap is more than 16 us and UE is performing sensing to access the channel before transmission. The explicit proposal for UE-initiating COT is given in Proposal 1-6.

On 3rd bullet: One of the companies mentioned that the behaviour in 3rd bullet is currently supported in the spec. I do agree that it is better to reformulate third bullet such that this behaviour is not supported for FBE.
The proposal is updated as the following and reflected in Potential Proposal #1-1.
· If sensing is needed, it is performed immediately before the configured/scheduled transmission opportunity.

· FFS whether/how to consider forFor operation with semi-static channel access, the Rel-16 random starting offsets for UL configured grants with Full BW allocation is not supported.

· Note: The FFP configurations for gNB and/or UE initiated COT, as well as any DL or UL transmission, including the sensing periods and transmission gaps are planned by gNB and are under gNB’s control.
· Note: If a UE is intended to initiate a COT, it cannot decide by itself to transmit in occasions other than those being scheduled or configured by gNB


	
	

	HW/HiSi
	We agree with the updated proposal. Also in our view the FFS is not needed.

	Intel
	We are in principle OK with the first bullet, which is in line with Rel.16.

As for the second bullet, we have some concerns: from our understanding this feature may be still beneficial under some circumstances, and it is currently up to the gNB to select the set of offsets from which the UE can chose upon, so in principle the gNB has already the flexibility to deselect this feature in cases when this may not be beneficial.

	DOCOMO
	We agree with the updated proposal in principle. For 2nd bullet, we are fine if the intention is not allowing random starting offsets when UE initiates COT, but other cases e.g. CG-PUSCH within gNB-initiate COT, should be supported as current spec. So, to clarify the intention, it would be better to add “when UE initiates COT” at the end of the sentence. 

	Futurewei
	The second bullet is not clear that refers to UE initiated COT. We suggest either clarify it or just remove it. We are fine with the other bullets.

	Samsung 
	We support 1st proposal. For 2nd proposal, we share the same view with DoCoMo and Futurewei that it is better to clarify this proposal is for UE-initiated COT. 

	CATT
	We support 1st bullet, 2nd bullet need be clarified and the intention of current description on 2nd bullet isn’t clear.

	Sharp
	We agree with the updated proposal. Regarding 2nd bullet, we also think the feature becomes unnecessary under the assumption of fully gNB controlling.

	InterDigital
	We support the updated proposal.

	Qualcomm
	We agree with the principle of the first bullet in the updated proposal. For second bullet, we agree with the principle only if it is intended to avoid UE to initiate COT at random starting points. 

	Xiaomi
	Support the updated proposal without FFS.

	Apple
	A general editorial comment is that we should add the context to say it is “For UE-initiated COT with FBE” (or something similar) for these bullets. 

We support the 1st bullet. 

The 2nd bullet seems reasonable, if the intention is that if a CG transmission belongs to the UE-initiated COT with FBE, it should start at the exact time, instead of moving around based on LBT outcome.

For the first note, it may not be necessary to mention FFP for gNB-initiated COT. I assume we don’t have intention to change it.

	Moderator
	· A main bullet to clarify the context as suggested by Apple is added (For semi-static channel access mode,) . UE-initiates COT is not included since the proposals are also applicable when gNB  initiates a COT and UE shares.
· 2nd bullet is updated as proposed by DCM. Seems all companies except Intel are OK with 2nd bullet.
· Based on the comments and discussions, it seems that including the notes creates more confusion that clarity. Since it seems all have the same understanding, it is better to remove the notes. 

The proposal is updated as the following and reflected in Potential Proposal #1-1.
· For semi-static channel access mode,
· If sensing is needed, it is performed immediately before the configured/scheduled transmission opportunity.

· FFS whether/how to consider for For operation with semi-static channel access, the Rel-16 random starting offsets for UL configured grants with Full BW allocation when UE initiates a COT, is not supported.

· Note: The FFP configurations for gNB and/or UE initiated COT, as well as any DL or UL transmission, including the sensing periods and transmission gaps are planned by gNB and are under gNB’s control.
· Note: If a UE is intended to initiate a COT, it cannot decide by itself to transmit in occasions other than those being scheduled or configured by gNB


	Intel
	We are in principle OK with the updated proposal, but for second bullet we would like to understand what is the intention: is to not support random starting offset only when the UE acquires the COT, or in general anytime the UE is acting as an initiating device, including the case when the UE resume transmission after a pause or switching from a DL burst within its own COT? In the second case, we believe that the use of random starting offset may be still useful as an interference mitigation mechanism.  


Potential Proposal 1-2:

· 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 to the gNB [in which the gNB initiated 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 to the UE [in which the UE initiated a COT]
· When a UE shares a COT initiated by the gNB during an FFP
· The UE is not allowed to transmit during the idle period of that FFP

· When the gNB shares a COT initiated by a UE during an FFP
· The gNB is not allowed to transmit during the idle period of that FFP 
· FFS whether and how to support additional restriction on the idle periods
	Potential Proposal 1-2: If you have concern about the proposal, or you agree in principle but prefer modified wording, please provide comment below.

	Company
	Comment

	ETRI
	Support 1st and 2nd bullets.

On 3rd bullet, the statement looks fine for us under the following two conditions:

· The gNB-initiated COT ends right before the idle period (i.e., the gNB-initiated COT is not early terminated).

· UE cannot initiate its own COT within a shared COT.
We think the above aspects needs to be considered together before making decision. The same argument holds for 4th bullet.

	Vivo
	Our understanding for above 4 cases are following.

· Case 1 (1st bullet and sub-bullet): if gNB initiates a COT, gNB cannot Tx in the idle period of its FFP; 

· If UE chooses to share the gNB-initiated FFP, UE cannot Tx in gNB’s idle period either. It has nothing to do with UE’s idle period at the moment since there is no UE-initiated FFP, even if the parameters are configured. If UE chooses to share the gNB-initiated FFP, UE cannot Tx in this idle period either. It has nothing to do with UE’s idle period at the moment since there is no UE-initiated FFP, even if the parameters are configured.

· Case 2 (2nd bullet and sub-bullet): if a UE initiates a COT, the UE cannot Tx in the idle period of its FFP; 

· Case 3 (3rd bullet and sub-bullet): if gNB initiates a COT and shares it with UE, the UE cannot Tx in the idle period of gNB’s FFP; 

· Case 4 (4th bullet and sub-bullet): if a UE initiates a COT and shares it with gNB, gNB cannot Tx in the idle period of UE’s FFP.

So, we are supportive of bullet2, bullet 3 and bullet 4 for case2, 3 and case 4. For 1st bullet, suggest following modification:

·  When a UE gNB is provided by an FFP for the gNB to operates as an initiating device

· The gNB is not allowed to transmit during the idle period of any FFP associated to the gNB

	ZTE
	If the intention of above bullets is what vivo clarifies, we would be fine with the proposal and also the modifications from vivo. 

In addition, we’d like to also clarify the following understandings:
Case 1: If gNB initiates a COT, a UE sharing the COT cannot transmit in the idle period of the FFP of the UE. 

Case 2: If a UE initiates a COT, a gNB sharing the COT cannot transmit in the idle period of FFP of the gNB. 

	Sony
	The words “provided by an FFP” is confusing.  Does this simply mean UE is configured with an FFP?

For 1st bullet, it does not seem to concern the UE.   It reads as if the gNB cannot transmits in its own idle period ONLY IF it shares the COT with the UE (otherwise it can?).

	LG
	For better interpretation, we suggest the following modification on 1st and 2nd bullets based on similar observation with vivo.

· When a UE gNB is provided by an FFP for the gNB to operates as an initiating device

· The gNB is not allowed to transmit during the idle period of any FFP associated to the gNB

· When a UE is provided by an FFP to operates as an initiating device

· The UE is not allowed to transmit during the idle period of any FFP associated to the UE

Given that, we are supportive with the proposal.

	Moderator
	· ‘Provided by FFP” is used now since there is no agreement yet that both Periodicity and offset are provided by RRC. 
· The proposal is updated as suggested by vivo and LG with the understanding that “operates as an initiating device”, does not mean necessary that the gNB or UE has to initiate a COT in order not to transmit in the idle period of FFP. In other words, when UE is provided by FFP, based on the configuration that is received, is not allowed to transmit in idle period, even if it hasn’t initiated any COT. 
· @ETRI: It was not clear the motivation for the conditions. If a gNB initiates a COT, it can terminate, pause or resume its transmission during the FFP and before the idle period. It is also not clear the motivation for the restriction on UE initiating the COT.

The proposal is updated as the following and reflected in Potential Proposal #1-2.
· When a UE gNB is provided by an FFP for the gNB to operates as an initiating device

· The gNB is not allowed to transmit during the idle period of any FFP associated to the gNB

· When a UE is provided by an FFP to operates as an initiating device

· The UE is not allowed to transmit during the idle period of any FFP associated to the UE

· When a UE shares a COT during an FFP initiated by the gNB 

· The UE is not allowed to transmit during the idle period of the FFP initiated by the gNB

· When the gNB shares a COT during an FFP initiated by a UE 

· The gNB is not allowed to transmit during the idle period of the FFP initiated by the UE


	HW/HiSi
	Bullets 1 &2: Our understanding is that a transmission is not allowed by a device in an idle period of an associated FFP only if the device has actually initiated a CO in that FFP. If the gNB has not initiated a CO in a given FFP (i.e. that the gNB is just responding within the UE’s COT), then the idle period of the gNB’s COT does not exist and the gNB should be able to transmit within the idle period of that FFP as responding device to a UE initiated CO.
For Bullets 3&4, we think the formulation is not correct. Just to avoid confusion in bullet 3, we think that the gNB does not initiate the FFP, it initiates the CO within the FFP. And similar for the UE in Bullet 4. For reference, I pasted the definition of the FFP here (“Frame Based Equipment is equipment where the transmit/receive structure has a periodic timing with a periodicity equal to the Fixed Frame Period”).
We propose to modify the proposal as follows:

· When a UE gNB is provided by an FFP for the gNB to operates as an initiating device

· The gNB is not allowed to transmit during the idle period of any FFP associated to the gNB, in which the gNB initiated a CO
· When a UE is provided by an FFP to operates as an initiating device

· The UE is not allowed to transmit during the idle period of any FFP associated to the UE, in which the UE initiated a CO
· When a UE shares a COT during an FFP initiated by the gNB during an FFP
· The UE is not allowed to transmit during the idle period of that the FFP initiated by the gNB
· When the gNB shares a COT during an FFP initiated by a UE during an FFP
· The gNB is not allowed to transmit during the idle period of that the FFP initiated by the UE


	Intel
	We are OK with the first two bullets.

As for the third and fourth bullet, we have some clarification questions: Is the intention here to describe the case of multiple switching points within an initiating device’s COT and indicate that in this case a responding device may never transmit within the initiate device’s idle period?

	DOCOMO
	Agree with the updated proposal in principle, but 1st and 3rd bullets seem the behaviour of gNB-initiated COT which is already supported by current spec. So, do we need agreement for those bullets?

	Futurewei
	We are OK with HW clarifications

	Samsung
	We suppor the proposal with HW’s clarifications. 

	Spreadtrum
	We support the proposal in principle. bullet 1 and 3 are a kind of  “Note”.

	CATT
	We are fine with HW’s modification

	Sharp
	We agree the updated proposal in principal.

We have a concern on channel occupation fairness: By sophisticated gNB controlling, UE can seize the channel after a small gap (e.g., much shorter than idle period) from the end of gNB DL transmission (or vice versa). This is not fair to other RATs to our understanding. Thus, it is necessary to specify how to prevent such unfair channel occupation.

	InterDigital
	We are fine with updated proposal

	Qualcomm
	OK

	Xiaomi
	Support the updated proposal.

	ETRI
	Thanks to Moderator for the comment to us. Let us explain our intention hopefully more clearly.

We see some points related to the proposals in 3rd and 4th bullets, and if our understanding is correct, prefer to consider them together before making decision. One example is relation to discussion point A and B.
- Case 1: UE cannot initiate its COT within a shared COT initiated by gNB.
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- Case 2: UE can initiate its COT during a shared COT initiated by gNB.
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Case 1 may be a possible behaviour based on Yes to Q-A, and Case 2 may be a possible behaviour based on No to Q-A and Yes to Q-B. Under Case 1 behaviour, the proposal looks ok. However, we think if Case 2 is allowed (not our preference), UE may get a chance to transmit during the idle period of gNB’s FFP using its own COT, and in this case it’s early to make such restriction in the proposals. Thus, we think we first need to have better understanding on discussion point A and B.

Another case we mentioned is here.
- Case 3: gNB can release its COT within a FFP before the idle period.
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In this case, if UE knows the end of the gNB’s COT, UE may initiate a COT after the shared COT ends within the same gNB’s FFP (figure). Thus, similar to Case 2, UE may transmit during the idle period of gNB’s FFP using the COT. This case can also be a counter example of the proposal in 3rd and 4th bullets, but whether it happens or not is not clear to us.


	Apple
	Agree with the first 2 bullets in principle. The 3rd and 4th bullets are a bit unclear to us. If we understand the intention of these 4 bullets, we wonder if it could be simplified as follows using two bullets:

· When gNB operates as an initiating device

· The gNB or a UE is not allowed to transmit using a COT initiated by the gNB during the idle period of any FFP associated to the gNB

· When a UE operates as an initiating device

· The gNB or the UE is not allowed to transmit using a COT initiated by the UE during the idle period of any FFP associated to the UE

	Moderator
	· @ETRI: Based on the discussion during the email, hopefully it is clear now that UE can initiates its own COT within a shared Cot (more discussion can be found in email exchange). Also, a maximum COT is until the idle period. The DL or UL (due to sharing) transmissions can end any time in FFP before the idle period. In other words, a COT is initiated at the beginning of FFP and when it is initiated, it can be shared until the idle period.  
· @ZTE: Yes to both Case 1 and Case 2. The reason is that UE cannot transmit in its idle period, no matter if it shares a COT or initiates its own COT. The same for gNB.

· @HW,HiSi: On 1st and 2nd bullet: I am not sure if that interpretation is correct and it seems others share a different view. The idle period should be present in each period (for coexistence purposes). The presence of that is not dependent on whether a COT is initiated or not. On 3rd and 4th, the modifications are applied. 
· @Intel: Yes. In addition, as opposed to Rel-16, now we have  The intention multiple initiating devices. It should be clear what are the rules with respect to no Tx/Rx during the idle periods. 
· @DCM: Please note in Rel-16, gNB is always initiating and UE responding. In Rel-17, both UE and gNB can be initiating and responding. For example, in Rel-16, UE cannot transit in gNB’s idle period. In Rel-17, if the UE does not share gNB’s COT, can transmit in the idle period of gNB when UE initiated its own COT.

· @Futurewei: Please see comments to HW.

· @CATT: Please see comments to HW.

· @Sharp: Discussed during email exchange

· @ETRI: Discussed during email exchange.  Based on that discussion, it seems it is beneficial to clarify that A” UE/gNB can initiate its COT within a COT initiated by gNB/UE”
· @Apple: Please see comments to HW, DCM and Intel. If UE (or gNB) is a responding device (i.e. shares gNB (or UE) COT), then it can not transmit in gNB (or UE) idle period. Otherwise, it can.  That’s why the proposed update is more restrictive that what it is allowed by regulations. Your proposal is aligned with Understanding 2 in Q-B, while Proposal 1-2 tries to capture Understanding 1 in Q-B.
· In the updated proposal, a Note is added (based on discussion with ETRI) to clarify that a node can be initiating, responding, or both.

The proposal is updated as the following and reflected in Potential Proposal #1-2.
· For semi-static channel access mode,
· When a UE gNB is provided by an FFP for the gNB to operates as an initiating device

· The gNB is not allowed to transmit during the idle period of any FFP associated to the gNB

· When a UE is provided by an FFP to operates as an initiating device

· The UE is not allowed to transmit during the idle period of any FFP associated to the UE

· When a UE shares a COT during an FFP initiated by the gNB during an FFP
· The UE is not allowed to transmit during the idle period of that the FFP initiated by the gNB
· When the gNB shares a COT during an FFP initiated by a UE during an FFP
· The gNB is not allowed to transmit during the idle period of that the FFP initiated by the UE
· Note: A UE (or gNB) can initiate its COT within a COT initiated by the gNB (or UE, respectively).


	Intel
	Many thanks for the clarification. We are now supportive for the first four bullets of this proposal, but we are not OK with the note, if the intention of the note is to allow a UE to operate as an initiating device within a valid gNB’s FFP.

	Moderator
	Based on the comments exchanged during emails, companies preference is to capture the proposal as suggested by HW. Hence, the proposal is updated accordingly.

Also, there were concern in the addition of the Note that is removed in the updated version.

The proposal is updated as the following and reflected in Potential Proposal #1-2.
· For semi-static channel access mode,
· When a UE gNB is provided by an FFP for the gNB to operates as an initiating device

· The gNB is not allowed to transmit during the idle period of any FFP associated to the gNB [in which the gNB initiated a COT]
· When a UE is provided by an FFP to operates as an initiating device

· The UE is not allowed to transmit during the idle period of any FFP associated to the UE [in which the UE initiated a COT]
· When a UE shares a COT during an FFP initiated by the gNB during an FFP
· The UE is not allowed to transmit during the idle period of that the FFP initiated by the gNB
· When the gNB shares a COT during an FFP initiated by a UE during an FFP
· The gNB is not allowed to transmit during the idle period of that the FFP initiated by the UE
· Note: A UE (or gNB) can initiate its COT within a COT initiated by the gNB (or UE, respectively).
· FFS whether and how to support additional restriction on the idle periods




Potential Proposal 1-3:

· Periodicity and offset of FFP parameters for UE-initiated COT can be different from the corresponding FFP parameters for gNB-initiated COT.

· Concern: HW, HiSilicon, OPPO (risk for unnecessarily increasing the specification work)

	Potential Proposal 1-3: If you have concern about the proposal, or you agree in principle but prefer modified wording, please provide comment below.

	Company
	Comment

	ETRI
	Support.

	Vivo
	Support the proposal 

	ZTE
	Support 

	Sony
	Support

	LG
	We are fine with the proposal.

	HW/HiSi
	We support “offset” but we have a concern about the “periodicity”.

Given the guidance from the WID, the UE initiated COT should be supported with minimum specification effort. Re-using the gNB periodicity is simple for the specification, since no extra signalling is required. Also for the practical implementation, we think this is the way to go, because for different periodicities, the interaction between idle durations of different COTs will become very complicated. 

We would like to hear more views from proponents, what use case is intended for the support of different periodicities.

If different offsets are configured to different UEs, then the UE should stop its CO before the starting frame of a later UE- We would like to suggest the following additional proposal: 

Potential Proposal 1-3b:
· A 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.


	Intel
	We are supportive of this proposal.

	Futurewei
	Support

	Samsung 
	We support the proposal. 

	Spreadtrum
	We support the proposal. 

	CATT
	Support

	Sharp
	We support the proposal.

	InterDigital
	Support

	Qualcomm
	Support

	Xiaomi
	Support the proposal

	Apple
	Support

	Moderator
	@HW,HiSi: Is the intention of Proposal 1-3b is  to clarify that UE should not transmit in the idle period of its own COT? I think this is covered by Proposal 1-6 as well. If that is the case, it is covered by other proposals. Proposal 1.3 is intended whether both Periodicity and offset are configured or not.


Potential Proposal 1-4: 

· A) FFP parameters for UE-initiated COT can be provided to the UE by dedicated RRC signalling. 
· B) FFP parameters for UE-initiated COT can be provided to the UE by SIB-1. 
· C) FFS whether the UE FFP duration is explicitly configured, or implicitly determined based on other configurations such as RACH configuration, UL CG configuration, etc

· Support: Nokia&NSB, OPPO, LG, vivo
	Potential Proposal 1-4: If you have concern about the proposal, or you agree in principle but prefer modified wording, please provide comment below.

	Company
	Comment

	ETRI
	Support at least B). Also ok with A).

	vivo
	Support A) , B) and C)

	ZTE
	Support A) , B)

	Sony
	Support A) , B)

	LG
	Another alternative should be the following way since the motivation to allow UE-initiated COT on top of Rel-16 is not for the initial access UEs but for the URLLC traffic/use case.
· D) FFP parameters for UE-initiated COT can be provided to the UE by dedicated RRC signalling. 
In addition, we are open to the FFS bullet C).

	Moderator
	I noticed a Typo in A) which was supposed to be only dedicated RRC as LG pointed out.



	HW/HiSi
	If option A) means that both SIB-1 and dedicated RRC signalling can be used, then we are fine to support option A). That means with Option A) we do not expect any further down-selection between common and dedicated signalling.

	Intel
	We support A) and B)

	DOCOMO
	Support A) and B)

	Futurewei
	Support A) and B)

	Samsung
	We support A) and B)

	Spreadtrum
	We support A) and B). 

	CATT
	Support A) and B)

	Sharp
	We support A) and B).

	InterDigital
	Support A) and B)

	Qualcomm
	Support A, B and C

	Xiaomi
	Support both A) and B)

	Apple
	We support A and B, assuming the FFP parameters mean the periodicity and offset (this probably should be clarified). But we are a bit confused about the relationship between A/B and C. They seem to be a bit contradictory, because the FFP parameters can only be determined in one way. Or the intention is that one would override another? Some clarification would be appreciated.

	Moderator
	@Apple: If A and B are supported, it would be like Rel-16 that FFP parameters can be provided by SIB-1 or dedicated RRC. Additionally, the parameters can be updated too (at least after 200 ms). Which means if they are provided in SIB-1, can be updated after at least 200 ms.


Potential Proposal 1-5:

· For semi-static channel access mode,
· Any scheduled/configured UL channel/signal is supported to be transmitted within a COT initiated by a UE.
· Concern: Lenovo, Mot. (only high priority UL transmissions), LG (only configured UL transmissions)

	Potential Proposal 1-5: If you have concern about the proposal, or you agree in principle but prefer modified wording, please provide comment below.

	Company
	Comment

	ETRI
	Support.

	vivo
	Support the proposal

	ZTE
	Support

	Sony
	Support

	LG
	It seems necessary to clarify on the proposal. Does “Transmission of any UL channel” mean any UL channel transmission without any condition?

	HW/HiSi
	Support.

However, we would like to clarify that initiating the UE’s semi-static CO using configured uplink transmissions, .e.g. CG, is a priority in this WI as it is well suited for latency reduction in the IIoT uses cases featuring periodic and deterministic data with very low latency requirements. Furthermore, the configured UL transmissions are suitable for operation as an FBE due to their periodic nature

	Intel
	We support the proposal in principle, but we should clarify the intention of the proposal, and that there are conditions for which this may not be applicable: e.g. whether this may fall within the idle period of the gNB, or upon failure of single shot LBT by the UE, etc. 

	Futurewei
	Support. Suggest changing to “any UL channel/signal “

	Samsung
	We’re fine with the proposal. 

	Spreadtrum
	We support the proposal. 

	CATT
	Support

	Sharp
	We support the proposal.

	InterDigital
	Support

	Qualcomm
	Support

	Xiaomi
	Support the proposal

	Apple
	Support in principle. But is it correct to assume that we could still introduce configurable parameters to control which channels can use UE-initiated COT?

	Moderator
	@LG, Intel, Apple: The intention is that UE-initiated COT is not limited only to e.g. UL CG. It can be used for example for scheduled PUSCH too. Of course, other parameters to control the transmission as Apple and Intel mentioned, are still applicable.

Based on the comments, I updated the proposal to be more clear.

The proposal is updated as the following and reflected in Potential Proposal #1-5.
· For semi-static channel access mode,
· Transmission of any scheduled/configured UL channel/signal is supported to initiate a COT by a UE .


	Intel
	Many thanks for the comments and clarification. We agree in principle with the updated text, but we still find the writing of this proposal a bit misleading. We have rephrased the proposal a bit, and we hope this may be acceptable:
· For semi-static channel access mode,
· Transmission of Any scheduled/configured UL channel/signal is supported to initiate be transmitted within a COT initiated by a UE 


	Moderator
	The proposal is updated based on Intel suggestion.

The proposal is updated as the following and reflected in Potential Proposal #1-5.
· For semi-static channel access mode,
· Transmission of Any scheduled/configured UL channel/signal is supported to be transmitted within a COT initiated by a UE.



Potential Proposal 1-6:

· A UE initiates a COT in an FFP associated to the UE, if the UE transmits a UL transmission burst starting at the beginning of the FFP and ending at any symbol before the FFP’s idle period after a successful CCA of 9us immediately before the UL transmission burst.

	Potential Proposal 1-6: If you have concern about the proposal, or you agree in principle but prefer modified wording, please provide comment below.

	Company
	Comment

	ETRI
	Support with a clarification that the meaning of “ending before the FPP’s idle period” is “ending at any symbol before (not right before) the FFP’s idle period”.

	Vivo
	Support the proposal

	ZTE
	Support

	Sony
	Support.

	LG
	We support the proposal with small correction of typo “FPP” to “FFP”. ( Thanks😊

	HW/HiSi
	Support

	Intel
	We are supportive of this proposal. 

	Futurewei
	Support

	Samsung
	We support the proposal. 

	Spreadtrum
	We support the proposal. 

	CATT
	Support

	Sharp
	We support the proposal.

	Qualcomm
	Support

	Xiaomi 
	Support the proposal, and maybe even better if it is updated as suggested by ETRI.

	Apple
	Proposal seems fine, but it is a bit unclear to us the intention/implication of the proposal. This seems to be just the definition of FBE.

	Moderator
	@ETRI. Updated as suggested.

@Apple: Yes, in principle is the definition of FBE but for the UE. But an agreement is needed for capturing in the spec.

The proposal is updated as the following and reflected in Potential Proposal #1-6.
· A UE initiates a COT in an FFP associated to the UE, if the UE transmits a UL transmission burst starting at the beginning of the FFP and ending at any symbol before the FFP’s idle period after a successful CCA of 9us immediately before the UL transmission burst.



Potential Proposal 1-7:

· 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.

· 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.

	Potential Proposal 1-7: If you have concern about the proposal, or you agree in principle but prefer modified wording, please provide comment below.

	Company
	Comment

	ETRI
	Support with the same clarification as in Proposal 1-6.

	Vivo
	Support the proposal

	ZTE
	Support

	Sony
	Support the proposal.  There are some typos:

· The Gnb determines a COT in an FFP associated to a UE, that is initiated by the UE, if the Gnb detects an UL transmission from the UE starting from the beginning of the FFP and ending before the idle period of the FFP.

· 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.



	LG
	For better interpretation, we suggest the following modification.

· The Gnb determines a COT in an FFP associated to a UE is initiated by the UE, is the Gnb by detectings a UL transmission from the UE starting from the beginning of the FFP and ending before the idle period of the FFP.

Given that, we support the proposal.

	HW/HiSi
	Support with a restriction on the second bullet.

The second bullet implies two cases, one is that the Gnb can transmit immediately within 16 us, and the other case that the Gnb performs a CCA before transmitting. The latter we think should not be covered, given the objective of the WID to minimize the specification effort; we do not see enough motivation for URLLC use cases for specifying UE-to-Gnb COT sharing other than Gnb transmitting feedback without sensing the channel if the gap between the UL and DL transmission bursts is at most 16us. 

Our updated proposal is the following:

· 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 is initiated by the UE is 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.

· When the Gnb determines a UE is has initiated a COT in an FFP associated to the UE, the Gnb can transmit within the FFP after a gap of at most 16us and before the idle period corresponding to the FFP.

	Intel
	Support the proposal.

	Futurewei
	Support

	Samsung 
	We support the proposal. 

	Spreadtrum
	We support the proposal. 

	CATT
	Support

	Sharp
	We support the updated proposal.

	Qualcomm
	Support

	Xiaomi
	Support the two sub-bullet. But we are not very clear about the main bullet, what is “in semi-static channel access mode”? for me, literally, it looks like the gNB has to do COT sharing in a semi-static manner, for example, if in one FFP,gNB shares the UE initiated COT(eg. 8ms in total) on 5-7ms, then at the next UE initiated COT,if gnb needs to do COT sharing, it has to be also on 5-7ms with the COT. I guess this is not our intention, but it gives me that confusion. Or maybe it just means FBE mode? 

	Apple
	One point to clarify: is this sharing unconditional, meaning that whenever the gNB detects the transmission, it can share the COT? Or we could also consider some LBT-related signaling from the UE?

	Moderator
	@HW: The update by HW is taken care of by Proposal 1-8


	Intel
	We support the proposal. Just one editorial: Gnb -> gNB 😊
Moderator: Thanks! 


Potential Proposal 1-8:

· Conditions on the channel access procedures with respect to sensing duration and transmission gap for UE-initiated COT with UE-to-gNB COT sharing is similar as those for gNB initiated COT and gNB-to-UE COT sharing in Rel-16 by exchanging UE and gNB roles.

	Potential Proposal 1-8: If you have concern about the proposal, or you agree in principle but prefer modified wording, please provide comment below.

	Company
	Comment

	ETRI
	Support. The wording (e.g., similar) may be revised to be clearer if the intention is to try to make an agreement rather than a conclusion.

	Vivo
	Support the proposal

	ZTE
	Support

	Sony
	Support.

	LG
	We are supportive with the proposal, hopefully with clarification corresponding to the comment from ETRI.

	HW/HiSi
	Support

	Intel
	We are in principle Ok with the proposal, but we share the same concerns as ETRI and LG, and clarifications related to the intention of this proposal would be needed.

	Futurewei
	Support with additional clarifications asked by ETRI, LG and Intel.

	Samsung
	We support the proposal. 

	Spreadtrum
	We support the proposal. 

	CATT
	Support

	Sharp
	We support the proposal.

	Qualcomm
	We agree with the principle. The wording is needed to be revised.

	Xiaomi
	Support the proposal.

	Apple
	Support (assuming it only covers sensing duration and transmission gap)


Potential Proposal 1-9:

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

· FFS details of signalling (e.g. interpretation of DCI fields)
· FFS on common-DCI

· Supported by LG

	Potential Proposal 1-9: If you have concern about the proposal, or you agree in principle but prefer modified wording, please provide comment below.

	Company
	Comment

	ETRI
	Support. Prefer to include other type of signalling (e.g., semi-static pattern configuration by RRC).

	Vivo
	we can remove the second FFS on common-DCI since the 1st FFS details of 
ignalling covers the common-DCI.



	ZTE
	We don’t think an explicit signaling is needed. 
As long as relatively parameters for UE initiated COT are configured, a UE can initiate a COT in a next FFP if there are scheduled UL transmissions at the beginning of the FFP.

	Sony
	Unclear of the benefits.  If the gNB does not use the FFP, why does it not allow the UE to use it (i.e. what’s the point of the DCI)?

	LG
	We support the proposal with slight modification on the FFS part as below.

· FFS details of signalling (e.g. UE-common DCI type)

	Moderator
	FFs updated.

	HW/HiSi
	Not support.

We do not think that this is in-line with the WID. Considering the specification effort and DCI overhead, this proposal is not justified. We also agree with the comments of ZTE.

	Intel
	We are not supportive of this proposal. We believe that as long as the TDRA resources are properly configured by the gNB, and the UE initiates the COT only under certain circumstances which are meant to avoid to block the gNB’s from acquiring the following FFP, the UE should be allowed to acquire a FFP  at anytime. It is quite unclear to us at this point, what is the benefit on supporting this proposal, and indicate explicitly to the UE when to operate as initiating device.

	Futurewei
	Not clear the benefit. In our understanding the UE initiates COT in FFP due to some asynchronous events. We see that there are opportunities for UE to initiate COT in FFP rather a strict schedule from gNB.

	Samsung 
	We agree that it is beneficial for gNB to dynamically enable/disable UE initiated COT, but it does not necessarily mean we need new signalling to support it.  The existing mechanism can work, e.g. UE can initiate a COT if a scheduled PUSCH is at the beginning of a UE’s FFP, or UE can initiate a COT if a UE is configured with CG-PUSCH at the beginning of the FFP and CG-PUSCH transmission is not cancelled by gNB (e.g. by SFI). We’re open to further study new signalling if we can identify the use case that existing mechanism can’t work or work with low efficiency. 

	Spreadtrum
	We support the proposal. At least it can be a solution at this early stage, since the dynamic disable controlled by gNB is benefit.

	CATT
	If Explicit indication to UE to 
initiate a COT is supported, from our point of view, RRC signalling can be used for sem-

static indicating to UE to initiate a COT.

	Sharp
	We tend to not support the proposal.

Sharing the similar views from ZTE/HW/Intel, we have the following concerns:

1) Specification efforts required.

2) The same goal can be achieved by combination of FFP configuration and transmission scheduling.

	InterDigital
	We support the proposal.

	Qualcomm
	Support. The benefit is to improve the efficiency of the system. For example, it gNB does not want to transmit anything in next FFP, it can indicate UE to initiate the COT by the information carried in DCI. UE may start the FFP at beginning of the gNB FFP and the UE can transmit at the beginning of the FFP.  Besides, even if gNB sends the DCI, gNB can still contend for the channel if gNB does want UE to contend the channel. 

	Xiaomi
	Not support.

We don’t think it is necessary to have this mechanism. If a UE is configured or scheduled any UL channels which starts at the beginning of COT, UE can sure to initiate the COT. In another case, if the UL channels are in the middle of COT, but some condition is satisfied, for example, the gap between the beginning of COT and the first UL channel is relatively short, UE can also initiate the COT with some padding signal.

	Apple
	The benefit and use cases for this mechanism is not so clear to us. If we reuse R16 behavior and have the UE detect DL activity, is it sufficient already? It would be good for the proponents to clarify further. For the use cases that had been brought up so far, I have not seen one that definitely requires dynamic indication.

	Moderator
	The benefit of this proposal is mainly to provide power saving gain for the UE. Otherwise, the UE has to monitor DL to determine whether a COT is indicated or not, which consumes power and also subject to error.

Based on comments, it is better to separate FFS on DCI for UE specific and common DCI.

For UE specific, there are already DCI fields to indicate LBT parameter.

The proposal is updated as the following and reflected in Potential Proposal #1-9.
· A UE can be explicitly indicated by DCI whether or not to initiate a COT in a next FFP associated to the UE.

· FFS details of signalling (e.g. interpretation of DCI fields)
· FFS on common-DCI

· Supported by LG



	Intel
	We are still not supportive of this proposal. This would be only beneficial if the UE is allowed to operate as an initiating device in any conditions, which in our opinion overcomplicates the design, and introduces many unnecessary spec impact. Our understanding is that the aim of enabling the UE has an initiating device is to overcome the case when the gNB fails LBT or the gNB does not have nothing to transmit. Only in this case, the UE may be allowed to operate as an initiating device, and in this case same mechanisms introduced in Rel.16 can be used with minimum spec impact: if the UE has something scheduled within a specific FFP, the UE can first assess whether that FFP is valid or not, and according to this assessment it will operate as a responding or initiating device, respectively.


Potential Proposal 1-10:

· Study whether and how to transmit PRACH when an idle mode UE can operate as a COT-initiating device based on semi-static channel access. 
· Support: E///, OPPO, Sharp, Nokia&NSB, QC, vivo, [Samsung]
· Concern: Lenovo, Mot., vivo(FFS), Spreadtrum (FFS)
	Potential Proposal 1-10: If you have concern about the proposal, or you agree in principle but prefer modified wording, please provide comment below.

	Company
	Comment

	ETRI
	The issue is not clear to us, and idle UE behaviour seems not a URLLC-related enhancement. Prefer to have more discussion in a next meeting.

	vivo
	Correct our positions. Support the proposal

	ZTE
	We don’t think the issue needs to be studied.

It can leave to implementation, e.g. PRACH is configured at the beginning of the FFP. We also agree that URLLC enhancement doesn’t target for operation in idle mode. 

	Sony
	The proposal is to study whether to support PRACH in UE initiated COT.   We can support this study.

	LG
	We share the same view with ETRI. As we already commented, we think the motivation to allow UE-initiated COT on top of Rel-16 is not for the initial access Ues but for the URLLC traffic/use case. 

	HW/HiSi
	We have a concern and share the views of ETRI, ZTE and LG.

	Intel
	We share the same view as LG and ETRI, and we believe further discussion is needed.

	DOCOMO
	Agree with ETRI, ZTE, LG, HW/HiSi, and Intel. Enhancement for UE-initiated COT in FBE should focus on connected mode UE and URLLC aspect.

	Futurewei
	Same as DOCOMO and others. We should focus on connected mode.

	Samsung 
	We support the proposal. 

	Spreadtrum
	We share the same view as connected mode should be focused on.

	CATT
	We support this proposal

	Sharp
	We support the proposal.

	Qualcomm
	Support. It allows UE to have more chances to transmit PRACH. It is critical for UE to access the network when FFP duration is small. The PARCH occasions are not too much in this case.   

	Xiaomi
	Agree with ZTE.

	Apple
	We also feel that this does not seem to fall into the scope.


Potential Proposal 1-11:

· A UE can indicate to the gNB that it has initiated a COT in an FFP.

· Support: Futurewei, InterDigital
· Concern: E///, vivo, Spreadtrum(FFS), QC, [Nokia&NSB], Samsung, OPPO, Sharp
	Potential Proposal 1-11: If you have concern about the proposal, or you agree in principle but prefer modified wording, please provide comment below.

	Company
	Comment

	ETRI
	Our initial view is that implicit indication based on gNB’s UL detection is sufficient and explicit indication is not needed.

	Vivo
	We do not support the proposal. The indication of the COT by UE is not necessary, gNB can obtain such information by UL signal/channel detection, the similar way as in gNB-initiated COT.

	ZTE
	We do not support this proposal. As discussed in proposal 1-1, UL transmission is controlled by gNB, and gNB can know whether a UE initiates a COT by UL transmission detection.

	Sony
	This 
ignaling would be redundant since the gNB is supposed to control/configure the UE’s FFP and therefore should know where they are.

	LG
	It seems to need more discussion before making the agreement at this early stage without sufficient discussion.

	HW/HiSi
	We have a concern. 

This is proposal does not seem to be needed. The gNB just needs to detect the UL transmissions which are configured/scheduled by the gNB 

	Intel
	We do not support this proposal. Our understanding is that implicit indication based on presence detection is sufficient, and there is no need for explicit indication, which would only increase overhead.

	DOCOMO
	We don’t support the proposal. UE-initiated COT is controlled by gNB and no explicit indication is necessary.

	Futurewei
	While we understand the concerns from other companies, we think that the case when the transmission from UE that supposedly initiates a COT is not decoded (fails) needs to be addressed. In this situation, gNB may think that UE failed the CCA during the idle period and 
skipped the FFP while UE thinks that it initiated a COT. We are open to reformulations to address this case.

	Samsung 
	We don’t think the proposal is needed, considering it would be sufficient to rely on UL transmission detection by gNB. 

We understand the motivation explained by Futurewei. One relevant question is, if gNB fails to detect the UL transmission at the beginning of UE’s COT, does gNB will try to detect other UL transmissions within this COT? If yes, gNB can understand that UE has initiated the COT though gNB miss-detects 1st transmission, then, no need of additional signalling. If no, gNB anyway does not know the COT. Therefore, we fail to see how this proposal can address the case mentioned by Futurewei. 

	Spreadtrum
	We don’t support the proposal. UE-initiated COT without the indication can work well using the UL transmission detections. 

	CATT
	This proposal is unnecessary. gNB can know whether UE initiates a COT by detection UL transmission or not.

	Sharp
	In fact, our intention in our Tdoc was to clarify whether indication is required or not. And our view is that explicit indication is not necessary.

	InterDigital
	We support this for the case where a CG resource is configured starting later on FFP (not at the beginning of FFP). The UE can acquire the channel and indicate that it has initiated a COT.

	Qualcomm
	Support. If no indication from UE, gNB may not know the CG-UL transmission is under UE initiated-COT or gNB COT. This has impact on whether the idle period of UE initiated COT can be used. 

	Xiaomi
	Agree with VIVO.

	Apple
	We feel this aspect may need some more discussion before concluding that the signaling is not needed. One example is what QC mentioned above.


3 Harmonizing Rel-16 enhancements for UL configured-grant

This section summarizes companies view with respect to the following objective in the WID:

	· Uplink enhancements for URLLC in unlicensed controlled environments [RAN1, RAN2]:

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




Before presenting an overview of the corresponding proposals, one of the companies (Intel) proposed the following due to potential lack of clarity of the corresponding objective:

· Before discussing any topic in details, RAN1 should first align and clarify the technical scope the objective related to harmonizing the Rel-16 enhancements for CG design among URLLC and NR-U.

· The objective related to harmonizing the Rel-16 enhancements for CG design among URLLC and NR-U should focus exclusively on:

· Enhancements made during Rel.16 for URLLC specifically on the CG design which are not directly applicable and may require some fine enhancements in order to allow proper operation in the unlicensed spectrum. In this matter, no new additional feature or functionality should be introduced.

· Enhancements introduced in Rel.16 for NR-U that are not be applicable or feasible to URLLC given that this is targeted to operate in a controlled environment and also given its tight latency and reliability requirements.

With respect to this objective in the WID, companies considered the following high level options for URLLC operations in controlled environment in unlicensed bands:

· Summary of proposals: Harmonizing Rel-16 CG for URLLC unlicensed
· Option 1: Operation based on only URLLC CG features

· Ericsson, vivo

· Option 2: Operation based on either URLLC CG features or NR-U CG features (NW configurability between two independent operational modes)

· CATT, Ericsson, Huawei, HiSilicon, Intel, DCM, Nokia&NSB, OPPO, Samsung, Sony, Spreadtrum. Vivo

· Option 3: Operation based on combined URLLC and NR-U CG features

· Apple, InterDigital, LG, OPPO, Panasonic, Sharp, TCI, ZTE

Discussion point Issue#2-1: 

	· Q2-1: Which option is your preference for the purpose of harmonizing Rel-16 CG for URLLC unlicensed (as in Proposal summary above)? 

· Options for answers to Q2-1

· Option 1

· Option 2

· Option 3
· Other

· Describe your preference and reasoning

	Company
	Options for answers to Q2-1


	Comments

	Sony
	Option 2 and 3
	Option 2 for some features, option 3 for other features

	Apple
	Option 3
	We think NR-U CG-UCI design provides us good opportunities to enhance the support for URLLC applications with multiple flows.

	Intel
	Option 2 and 3
	We believe that while it is important to leave up to the NW whether to operate URLLC CG features or NR-U CG features (this could be a starting point), for some features it is beneficial to combine or enhance them from Rel.16.

	DOCOMO
	Option 2
	Option 2 is enough and too much optimization is not necessary

	Lenovo, Motorola Mobility
	Option 1
	We are fine also with option 2 as a second choice

	vivo
	Option 1 or option 2 
	To reduce the spec impact, option 1 or option 2 is preferred. The feature by feature combination will involve more effort.

	Spreadtrum
	Option 2
	We do not find any benefit to combine the NR-U and URLLC features for CG-PUSCH. 

	Qualcomm
	Option2 and 3


	Should be a case by case study.

Need to visit the features in Table 1 below one-by-one and make decision for each of them or each group of them

	ETRI
	Option 2 (and option 3)
	In FBE, many of NR-U CG features are very helpful for URLLC. So we prefer to separate operations based on URLLC CG features and NR-U CG features.

But if it is found after study that some features are necessary to be combined, then their harmonization can be considered.

	Sharp
	Option 3 or Option 2
	Considering potential specification efforts, we are also open to Option 2. At the beginning phase, further clarification on the objective is necessary.

	CATT
	Option 1 or option 2
	We have the same view with vivo. 

	Nokia, NSB
	Option 2
	Both should be supported, but there is no need to align all the feature between Rel-16 GC and NR-U CG.

Since NR-U CG is already functional, the main focus is on ensuring the Rel-16 CG can operate on unlicensed spectrum, at least in a controlled environment.

	Samsung 
	Option 2 and 3
	Share the same view with Sony, Intel and Qualcomm to review features in table-1. To reduce work load, we may divide features in groups, e.g. HARQ relevant, resource configuration, repetition,  and make decision for each group. 

	ZTE
	Option 3
	For URLLC operations in unlicensed bands, we need not only consider the latency/reliability target, but also the possible LBT failure. Note that, even in controlled environment, the inter-UE interference among eMBB and URLLC UEs within NR system could cause LBT failure. Therefore, we believe combined features can provide the best performance and make it possible for URLLC operations in unlicensed bands. 
Meanwhile, we also think the option 2 and 3 should be clarified first. It seems some companies chose option 2 were actually thinking about option 3 (

	HW/HiSi
	
	The two features of CG-DFI and CG-UCI were introduced to support the decoupling in NR-U CG between the time domain resources and HARQ ID as well as the ability to perform autonomous retransmission on CG resources which has been conditioned upon the expiry of  the cg-RetransmissionTimer-r16 which currently mandated for NR-U CG. 

 As such, for harmonizing UL CG enhancements in NR-U and URLLC, it is intuitive to use the cg-RetransmissionTimer-r16 to differentiate which CG Rel-16 features (URLLC or NRU) are applicable in the unlicensed band. 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.

	LG
	Option 3
	Some harmonization between URLLC CG features (e.g. PUSCH repetition type B, HPN determination without CG-UCI) and NR-U CG resource allocation would be beneficial to well support URLLC in U-band.

But, we are also open to the way of Option 1/2.

	OPPO
	Option 2 and option 3
	Considering new scenario, e.g. unlicensed for URLLC, Features in both NR-U CG and URLLC CG should be supported. So option 2 and option 3 can be considered.

	InterDigital
	Option 3 and Option 2
	Option 1 may add to the latency of a CG transmission when a UE fails to acquire the channel. Furthermore, it doesn’t allow NR-U autonomous retransmissions which can be beneficial for URLLC. 

Option 3 is futureproof since it can combine the benefits of both approaches.

	Ericsson
	Option 1 and Option 2
	We think CG URLLC as licensed would be suitable for URLLC in controlled environment. 

In order to operate as option 1, we need to do option 2.

Basically, we think in Rel-17 we would should have two modes of CG for unlicensed. NR-U is already there. Whether we have to have a combined feature, we don’t think that is needed. It is an optimization that needs to be seem if it is beneficial to be supported.

	Panasonic
	Option 2 and 3
	We share views of proponents of Option 2 and 3 above (i.e., it is important to leave up to the NW whether to operate URLLC CG features or NR-U CG features)


In order to pursue any of these options, it is important to ensure that both Rel-16 NR-U CG features and Rel-16 URLLC features are supported in unlicensed band independently. An overview of the CG features developed/enhanced in Rel-16 can help to identify issues for such a task. For this purpose, Table 1 provides a list of the UL CG features for Rel-16 NR-U and Rel-16 URLLC that can be easily compared with (R1-2005376) . It can be observed that NR-U CG design aims to improve robustness to combat LBT failures while URLLC CG design aims to reduce latency and ensuring high reliability. Most importantly, due to at least always-configured RRC parameters (e.g. cg-RetransmissionTimer), URLLC CG features cannot be independently configured in unlicensed band,

Therefore, it is recommended to focus first on the following:

· Ensure URLLC CG Rel-16 features are supported in unlicensed independently of NR-U CG.

After this step, one can discuss which of the three alternatives above is preferred and how can be achieved.

Discussion point Issue#2-2: 

	· Q2-2: Do you agree that the 1st step should be to ensure URLLC CG Rel-16 features are supported in unlicensed independently of NR-U CG?
· Options for answers to Q2-1

· Yes

· No

· Other

· Describe your preference and reasoning

	Company
	Options for answers to Q2-2


	Comments

	Sony
	Yes
	At least some of them otherwise there is no harmonising of both CGs.

	Apple
	No
	My understanding of the proposal is to take either NR-U CG or URLLC CG as a whole, not combining them in any way. We do not see this as an absolutely necessary step. On the contrary, it is something we should discuss and decide. E.g. if we go with Option 3 for Q2-1, we do not have to do this. 

	Intel
	No
	Our understanding is similar as Apple. Q2-2 needs to be discussed further, and it may depend on the outcome of Q2-1.

	DOCOMO
	Yes
	

	Lenovo, Motorola Mobility
	Yes
	

	vivo
	Yes
	URLLC CG Rel-16 features should be supported in the unlicensed band independtly of NR-U CG. It should be considered as a special case for controlled environment in unlicensed band.

	Spreadtrum
	Yes
	It can configure the URLLC CG-PUSCH transmissions in unlicensed band.

	Qualcomm
	No
	Given 2-1, we do not need to have this step. It is feature by feature discussion.

	ETRI
	Yes
	URLLC CG features should be supported as the baseline for unlicensed URLLC in FBE.

	Sharp
	No
	We think the first step could be resolving Q2-1. Sharing the similar view as Apple/Intel, the discussion on Q2-2 depends on the output of Q2-1. 

	CATT
	Yes
	We need clarify whether PUSCH repition type B is included in URLLC CG Rel-16 features.

	Nokia, NSB
	Yes
	Since the NR-U CG design is already functional, the focus shall be on Rel-16 CG operation

	Samsung 
	It depends on the outcome of Q2-1
	

	ZTE
	No
	As we commented above, for harmonizing Rel-16 CG for URLLC in unlicensed band, it cannot simply based on features only from URLLC or NR-U. 

For example, if cg-RetransmissionTimer introduced in NR-U is not supported, retransmissions cannot be performed on configured grant configuration. If gNB cannot schedule retransmission by DG-PUSCH because of gNB LBT failure, there would be no chance for retransmission, which impacts the reliability. 

	HW/HiSi
	Yes
	In addition to multiple active CG configurations, we think that TDRA enhancements introduced in Rel-16 in eURLLC including CG,  e.g., PUSCH repetition type B, are suitable for configuring consecutive UL transmissions within the UE-initiated CO without gaps. Orphan symbols ans splitting of nominal repetitions can be handled by proper gNB configurations.

Also, the use of FDRA Type 2 introduced for NR-U in Rel-16 is not limited to operation in unlicensed spectrum and it is more suitable to 
ulfil the OCB and PSD requirements without power backoff compared to FDRA Type 0/1.

	LG
	Yes
	We think there seems no reason with another way.

	OPPO
	No
	Depending on harmization scheme. For option 3, 1st step may not be required. For option 2, 1st step is necessary.

	InterDigital
	No
	We have similar view as Apple.

	Ericsson
	Yes
	Even for Option 3, first we have to make sure that URLLC features are supported in unlicensed, 

	Panasonic
	No
	Whether 1st step is necessary would be depending on the conclusion in Q2-1.


Table 1: Configured grant (CG) features supported in Rel.16 NR-U and Rel.16 URLLC (R1-2005376)

	CG features
	Rel.16 URLLC
	Rel.16 NR-U

	Multiple CG configurations
	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

	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.

	Repetition scheme(s)
	PUSCH repetition Type A and PUSCH repetition Type B
	Similar as PUSCH repetition Type B without supporting segmentation. (no support of cross-slot resource allocation, and if collide with invalid symbol(s), drop the repetition)

	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. 

	CG Re-transmission timer
	No support
	Support and always configured

	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


In the following, some of the proposals are presented in more details with respect to solutions to achieve Option 2:

· Summary of proposals: Option 2 for harmonizing Rel-16 CG for URLLC unlicensed
· Configuration of (cg-RetransmissionTimer) should not be mandated when configured grant Type 1 and Type 2 are configured on unlicensed spectrum. (E///)

· DFI flag in DCI 0_1 is not present if the higher layer parameter (cg-RetransmissionTimer) is not configured. (E///)

· The UE is expected to send CG-UCI in every PUSCH only when the higher layer parameter (cg-RetransmissionTimer) is configured (E///)

· 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. (HW)

· Further study whether and how to decouple the configuration of cg-RetransmissionTimer and other HARQ procedures for CG-PUSCH, e.g. flexible HARQ Process ID and RV selection by UE (Samsung).

Discussion point Issue#2-3: 

	· Q2-3: If Option 2 was your preference, what is your solution to achieve that? Do you find any of the proposals above reasonable to achieve that goal? If not, what would be your solution?
· Options for answers to Q2-3

· Describe your preference and reasoning

	Company
	Options for answers to Q2-3


	Comments

	Sony
	The above proposals can be a start perhaps with a bit more flexibility in the configurations by considering some of the proposals for Option 3 (below).   
	There isn’t a discussion point for Option 3 which we believe provides flexibility in using the features in both CGs.  Perhaps at the start we can merge Option 2 & 3 as a single option where the some of the features in both CGs can be combined/configured.

We should also consider L1 priority for unlicensed URLLC as it is one of the important features introduced for URLLC in Rel-16.

	Intel
	Please see our comments for Q2-1 and Q2-2.
	

	DOCOMO
	
	All of the above proposals can be considered

	Lenovo, Motorola Mobility
	HW’s porposal
	HW’s proposal seems simple and reasonable if option 2 is chosen.

	Vivo
	Fowlloing can be the baseline to achieve option 2:

1. Configuration of (cg-RetransmissionTimer) should not be mandated when configured grant Type 1 and Type 2 are configured on unlicensed spectrum.

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


	As noted, currently the cg-RetransmissionTimer is always configured when operating on unlicensed spectrum, and many NR-U CG features are tied with the cg-RetransmissionTimer. Therefore, we think first step is to remove the mandated parameter for supporting URLLC CG feature in unlicensed band. Then depending on whether cg-RetransmissionTimer is configured or not, the operation based on either NR-U CG fearures or URLLC CG features can be achieved. 

	Spreadtrum
	
	We support HW’s proposal.

	Qualcomm
	Option 2 & Option 3 
	Option 2 is one way with certain subset of functionalities. It can be option 3 version to support UE-initiated COT sharing.

	ETRI
	
	HW’s proposal seems a reasonable option.

	CATT
	
	From our perspective, 

1.Configuration of (cg-RetransmissionTimer) should be optional

2. If the higher-layer parameter cg-RetransmissionTimer-r16is configured, NR-U CG enhancements should be executed, otherwise, R16 URLLC CG should be used.

	Nokia, NSB
	Option 2
	NR-U CG and Rel-16 CG should be as independent as possible. HW proposal is one reasonable way of achieving this. Alternatively, switch between URLLC CG an NR-U CG could be a new field, or some other existing field. Ultimately this may be up to RAN2 to decide as long as the basic split of functionalities is clear.

	Samsung 
	It depends on the outcome of Q2-1
	

	ZTE
	
	Although it is expected that option 2 has the less spec impact, it may not be suitable for URLLC use cases in the unlicensed band. We think some simple combination of NR-U features and URLLC features can improve the latency and reliability with limited spec impact as well, e.g. resource allocation based on URLLC and retransmission based on NR-U.

	HW/HiSi
	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.
	Basically, that also implies that a gNB would be able to configure Type 1 / Type 2 CG for operation in unlicensed spectrum without providing the UE with cg-RetransmissionTimer-r16

	LG
	Share the same view with Samsung’s comment that it depends on the outcome of Q2-1.
	

	OPPO
	HW’s porposal
	HW’s proposal seems simple and reasonable if option 2 is supported.

	InterDigital
	We share the same view with Samsung and LG that it depends on the decision on Q2-1.
	

	Ericsson
	Yes
	HW proposal is fine. We agree with Vivo’s assessment.

Our proposal addresses the details needed to be done in HW proposal. 



	Panasonic
	HW’s proposal
	HW’s proposal is reasonable since NR-U CG features are tied with the cg-RetransmissionTimer.


In the following, some of the proposals are presented in more details with respect to solutions to achieve Option 3 by combining the features from NR-U and URLLC CG:

· Summary of proposals: Option 3 for harmonizing Rel-16 CG for URLLC unlicensed
· 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. (IntDig)

· A UE can prioritize transmissions over retransmissions on CG resources. The conditions to do so are FFS. (IntDig)

· PHY prioritization of HARQ-ACKs introduced in Rel-16 is supported also with NR-U CG. Interaction of CG-UCI and HARQ-ACK codebooks of different priorities is FFS. (NOK)

· If the same CG operation as licensed band is supported in unlicensed band, it would be useful that at least functions relate to autonomous retransmission on CG and COT sharing are separately enabled/disabled by the configuration. (QC)

· For multiple active configured grant configurations, whether/how to support simultaneous preparations of multiple CG-PUSCHs in different RB sets needs to be discussed (QC)

· Support joint DFI indication for multiple CG configurations (Sharp)

· CG-UCI is always transmitted even when the CG PUSCH is being transmitted over a licensed carrier (TCL)

· For URLLC over unlicensed band, the retransmission mechanism of CG-PUSCH in NR-U can be reused (ZTE)

· Support PUSCH repetition Type B for URLLC operation in unlicensed band (ETRI, LG, NOK, QC, Samsung, Sony, ZTE)
· Support of L1 priority in unlicensed CG (Sony)
Corresponding proposals are provided in Section 5.7 for reference.

3.1 Summary
Companies views are diverging in their preference with respect to the option for URLLC operation on unlicensed using CG.

· Option 1

· Vivo, E///, Lenovo, Motorola

· Option 2

· E///, InterDigital, OPPO, HW,HiSilicon, Nokia&NSB,CATT, Sharp, ETRI, QC, Spreadtrum, vivo, DCM, Intel, Sony, Panasonic

· Option 3

· InterDigital, OPPO, LG, ZTE, Apple, Sony, Intel, Samsung, Sharp, ETRI, QC, Panasonic

It is difficult to recommend any option at this stage. Some companies preferred Option 2 or 1 since it is more straightforward and requires less specification impact. From the specification effort, Option 1 is similar to Option 2 where in Option 1, the NW does not choose between two modes of operation based on RRC. Some other companies see benefit to combine at least some of the features based on Option 3.  Hence, from the efforts needed for harmonization, it would be reasonable to focus on Option 2 and Option 3.

From FL perspective, if companies are not willing to choose one option, instead of spending time discussing Option 2(1) or 3, perhaps it would be more efficient if we discuss feature by feature whether combination is needed or not.

To do this exercise, Table 1 by vivo, provides a good overview on the features and can be used as a starting point.

In addition, among the features, the situation of CG Re-transmission timer is somewhat different since its configuration is mandated in unlicensed. Companies expressed that this parameter should be also optional similarly to other parameters. Therefore, irrespective of whether any feature would be combined or not, it would be beneficial to have this parameter as optional. 

Potential Proposal 2-1:

· Configuration of (cg-RetransmissionTimer) should not be mandated when configured grant Type 1 and Type 2 are configured on unlicensed spectrum.

	Potential Proposal 2-1: If you have concern about the proposal, or you agree in principle but prefer modified wording, please provide comment below.

	Company
	Comment

	ETRI
	Support the proposal (at least in FBE).

	Vivo
	Support the proposal. 

	ZTE
	Support

	Sony
	Support.

	LG
	We are fine with the proposal by limiting to the FBE case.

	HW/HiSi
	We support the proposal. But would like to suggest to add:

· Configuration of (cg-RetransmissionTimer) should not be mandated when configured grant Type 1 and Type 2 are configured on unlicensed spectrum.

· If the higher-layer parameter cg-RetransmissionTimer-r16 is not provided, Rel-16 NR-U CG enhancements shall not be used. 


	Intel
	We are also fine this the proposal if this is limited to FBE operation only.

	Samsung 
	We support the proposal. 

	Spreadtrum
	We support the proposal. 

	CATT
	Support

	Sharp
	We support the proposal.

	InterDigital
	We are fine with the proposal.

	Qualcomm
	Support the proposal only in FBE mode.

	Apple
	Support

	Moderator
	@HW: If we add sub-bullet, it means effectively that Option 2 is supported and there is no consensus yet to support Option 2,


Potential Proposal 2-2:

· If views are not converged to focus on any Option 2 or Option 3, the following is recommended to pursue for continuation of the needed work for harmonization of CG in the second objective of WID.

· Further study and decide whether any of the CG features for Rel-16 URLLC and REl-16 NR-U is beneficial to be combined. Table 1 can be used as a starting point for the corresponding discussion and decision.

	Potential Proposal 2-2: If you have concern about the proposal, or you agree in principle but prefer modified wording, please provide comment below.

Please indicate if prefer to continue discussion on Option 2 or 3, or focus to discuss feature by feature.

	Company
	Comment

	ETRI
	Support the proposal.

	Vivo
	We suggest selecting option 2 as the compromised solution with small specification effort.

	ZTE
	Support

	Sony
	Doesn’t Option 3 requires a discussion on whether to combine each of the features?  Also Option 3 would allow Option 2 since it is a matter of configuration on (agreed) combined features to enable.

	LG
	We are fine with the proposal.

	HW/HiSi
	We would support Option 2.

	Intel
	We are Ok with the approach, and generally with the proposal.

	DOCOMO
	Support the proposal. We prefer Option 2.

	Samsung 
	We support the proposal. 

	Spreadtrum
	We support the proposal and Option 2 is our preference. 

	CATT
	We support Option 2

	Sharp
	We support the proposal.

We can accept Option 2 for the sake of specification progress.

	Qualcomm
	Support. For Option 3, we need to check which feature can be combined one by one.

	Apple
	Support
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5 Appendix

5.1 Issue#1-1 related proposals

R1-2005736
Beijing Xiaomi Software Tech
UL transmission for URLLC on unlicensed band
Proposal 2: FFP parameters for UE initiated COT should be flexibly configured by gNB, and both UE dedicated configured or cell common configured should be considered.

R1-2006651
Charter Communications
Considerations for unlicensed IIoT
Proposal 1: UE-initiated CO is configured with one LBT attempt for channel access per periodic CO, similar to the gNB-initiated case. It is to be studied further if a time offset for the UE LBT needs to be defined relative to the start of the periodic CO in order to avoid collisions with DL LBT.

R1-2006356
ETRI
Discussion on enhancements for URLLC in unlicensed bands
Proposal 1: A time offset is included in the configuration information of the FFP for UE-initiated COT.

Proposal 2: Discuss necessity of simultaneous configuration of DL FFP and UL FFP in a serving cell.

R1-2005515
Ericsson
Enhancements for IIoT URLLC on Unlicensed Band
Proposal 1 FFPs for UE initiated COT and gNB initiated COT can be the same or different or mis-aligned.

R1-2006929
Huawei, HiSilicon
Uplink enhancements for URLLC in unlicensed controlled environments
Proposal 1: For a gNB to configure a UE to initiate semi-static CO in an unlicensed channel(s), the gNB configures the UE with the higher layer parameters of the gNB’s semi-static CO in the same channel(s) as in Rel-16 and the new higher layer parameters required for the UE to initiate its semi-static CO based on the gNB’s semi-static CO.

Channel access procedures necessary for the UE to initiate and transmit within its semi-static CO should be specified.

Proposal 2: 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.

R1-2005871
Intel Corporation
Uplink enhancements for URLLC operating in unlicensed spectrum
Proposal 1: The gNB’s and UE’s FFP can be misaligned through an offset time, which indicates the laps of time between the gNB’s FFP and the UE’s FFP. 

R1-2006316
LG Electronics
Discussion on unlicensed band URLLC IIOT
Proposal #2: Consider configuration of unaligned FFP timing between the FFP stating with gNB-initiated COT and the FFP starting with UE-initiated COT.

R1-2006247
Nokia, Nokia Shanghai Bell
On UL Enhancements for IIoT URLLC in Unlicensed Controlled Environment
Proposal 6: At least the duration of the UE FFP can be different from the duration of the gNB FFP. FFS whether the UE FFP duration is explicitly configured, or implicitly determined based on other configurations such as RACH configuration, UL CG configuration, etc. 

R1-2005571
Sony
Enhancements for unlicensed band URLLC IIoT
Proposal 1: Support configurations of different Fixed Frame Period between UE-initiated COT and gNB-initiated COT.

R1-2005376
vivo
Enhancements for unlicensed band URLLC IIoT
Proposal 2: It is beneficial to support asynchronized FFPs since it provides more transmission chances for gNB and UE

Proposal 3: Different FFP length can be considered for gNB and UE.

5.2 Issue#1-2 related proposals

R1-2006516
Apple
URLLC uplink enhancements for unlicensed spectrum
Proposal 1-1: A default value for the period of UE’s FFP is included in SIB-1. The period of UE’s FFP can be configured to a UE via UE-specific RRC signaling.

Proposal 1-2: The offset of UE’s FFP can be configured to a UE via UE-specific RRC signaling. FFS whether/how to define/signal a default offset.

R1-2005736
Beijing Xiaomi Software Tech
UL transmission for URLLC on unlicensed band
Proposal 1: FFP parameters/UL channels should be configured/indicated by gNB for a UE initiated COT for FBE.

Proposal 2: FFP parameters for UE initiated COT should be flexibly configured by gNB, and both UE dedicated configured or cell common configured should be considered.

R1-2005515
Ericsson
Enhancements for IIoT URLLC on Unlicensed Band
Proposal 2 FFP for UE initiated COT can be provided to the UE by SIB or dedicated RRC configuration.

R1-2006247
Nokia, Nokia Shanghai Bell
On UL Enhancements for IIoT URLLC in Unlicensed Controlled Environment
Proposal 7: Support flexible determination of the start the UE FFP by the UE based on gNB configuration.

Proposal 9: 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. 

R1-2006801
Qualcomm Incorporated
Uplink enhancements for URLLC in unlicensed controlled environments
Proposal 1: Study the following two alternatives for UE FFP configuration

Alt 1. UE is explicitly configured with a FFP period and offset, where the period can be the same or different from gNB FFP period, and the offset is with respect to gNB FFP offset

Alt 2. COT initiating is introduced as a property of some RRC configured UL transmissions, including CG-PUSCH

FFS: Which other RRC configured UL transmission can be configured to start a COT

R1-2006141
Samsung
Enhancements for unlicensed band URLLC IIoT
Proposal 1: gNB can configure FFP parameters for UE-initiated COT by RMSI or UE-specific RRC signaling.  

R1-2006277
Spreadtrum Communications
Discussion on enhancements for unlicensed band URLLC IIoT
Proposal 1: Regarding the period of UE-initiated COT (Tx_UE), it can be separately configured by higher layer singling

Proposal 2: The starting positions are given by the FFP.

Proposal 3: Configure the un-overlapped COTs that are initiated by gNB and UE.

R1-2006888
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 UE(s) with high layer signaling by SIB1 or dedicated configuration as like that of signaling a gNB-initiated COT in Rel-16 NR-U.

index.

5.3 Issue#1-3 related proposals

R1-2006516
Apple
URLLC uplink enhancements for unlicensed spectrum
Proposal 1-4: At least PRACH, CG/DG-PUSCH, SR and HARQ-ACK should be allowed to trigger UE-initiated COT. FFS other channels/signals.

R1-2005736
Beijing Xiaomi Software Tech
UL transmission for URLLC on unlicensed band
Proposal 3: Configuring periodical UL channels, such as CG-PUSCH, at the beginning of FFP, will facilitate UE to initiate a COT successfully.

R1-2006072
InterDigital, Inc.
Enhancements for unlicensed band URLLC IIoT
Proposal 1: UEs can initiate COTs in FBE to use configured UL resources (CG, PRACH, PUCCH).

R1-2005931
Lenovo, Motorola Mobility
Enhancements for unlicensed band URLLC IIoT
Proposal 1: For supporting URLLC in unlicensed band, only UEs with high priority data/control can be allowed to initiate a COT for FBE.

R1-2005635
MediaTek Inc.
On the enhancements for unlicensed band URLLC IIoT
Proposal 1: For FBE operation, UE-initiated COT is used for connected mode only. RACH transmission to use a gNB initiated COT in FBE.

R1-2006247
Nokia, Nokia Shanghai Bell
On UL Enhancements for IIoT URLLC in Unlicensed Controlled Environment
Proposal 8: No restrictions to UE FFP configuration based on gNB FFP configuration are introduced other than what is already specified in TS 37.213 regarding UL transmissions within the idle period of the gNB FFP.

R1-2006801
Qualcomm Incorporated
Uplink enhancements for URLLC in unlicensed controlled environments
Proposal 1: Study the following two alternatives for UE FFP configuration

Alt 1. UE is explicitly configured with a FFP period and offset, where the period can be the same or different from gNB FFP period, and the offset is with respect to gNB FFP offset

Alt 2. COT initiating is introduced as a property of some RRC configured UL transmissions, including CG-PUSCH

FFS: Which other RRC configured UL transmission can be configured to start a COT

R1-2006888
WILUS Inc.
Discussion on enhancement for unlicensed URLLC IIoT
Proposal 2: It should be further discussed whether or not it can be allowed to support UE-initiated COT using scheduled channels and signals under the channel access mode for FBE operation.

Proposal 3: It should be further discussed on collision issue of UL transmission within a channel occupancy of initiated COTs by multiple UEs.

5.4 Issue#1-4 related proposals

R1-2005736
Beijing Xiaomi Software Tech
UL transmission for URLLC on unlicensed band
Proposal 5: gNB initiated COT sharing can be exploited to enable transmission of UL channels outside UE initiated COTs.

R1-2006651
Charter Communications
Considerations for unlicensed IIoT
Proposal 2: A UE-initiated CO in semi-static channel access can be shared with the gNB.

R1-2005515
Ericsson
Enhancements for IIoT URLLC on Unlicensed Band
Proposal 3 With respect to channel access procedures, UE/gNB behaviors for gNB initiated COT can be used as the baseline for the UE/gNB behaviors in case of UE initiated COT by exchanging the UE and gNB roles in the procedures.

R1-2006801
Qualcomm Incorporated
Uplink enhancements for URLLC in unlicensed controlled environments
Proposal4: UE can share its initiated COT to gNB.

R1-2005571
Sony
Enhancements for unlicensed band URLLC IIoT
Proposal 2: UE-to-gNB COT sharing in FBE should be supported.

R1-2005433
ZTE
Discussion on unlicensed band URLLC IIoT
Proposal 1: gNB and UE can perform some transmission during the current channel occupancy time by sharing COT when the channel sensed to be busy.

Proposal 2: For gNB sharing the UE-initiated COT, the case when the gap between the DL and DL transmission bursts is more than 16us should be considered.

5.5 Issue#1-5 related proposals

R1-2006516
Apple
URLLC uplink enhancements for unlicensed spectrum
Proposal 1-3: A UE is allowed to perform LBT for UE-initiated COT if:

Parameters for UE’s FFP are configured.

The UE has not detected any DL signal before UL transmission in the overlapping DL FFP.

The UE has a transmission starting at the UE’s FFP boundary.

FFS other conditions

R1-2005703
CATT
Enhancements for unlicensed band URLLC IIoT
Proposal 1: Further discuss whether UE initiated COT for FBE based on gNB planning and UL transmission during the idle period are supported.

R1-2005515
Ericsson
Enhancements for IIoT URLLC on Unlicensed Band
Proposal 3 With respect to channel access procedures, UE/gNB behaviors for gNB initiated COT can be used as the baseline for the UE/gNB behaviors in case of UE initiated COT by exchanging the UE and gNB roles in the procedures.

Proposal 4 If a UL transmission starting time is aligned with the beginning of the FFP provided UE-initiated COT, a UE upon a successful CCA of 9 us, can transmit.

Proposal 5 Support both Implicit and explicit indications of the channel access

R1-2006316
LG Electronics
Discussion on unlicensed band URLLC IIOT
Proposal #3: Consider dynamic indication of whether to allow UE-initiated COT for the next FFP, based on the transmission of an UE-common DCI

R1-2006929
Huawei, HiSilicon
Uplink enhancements for URLLC in unlicensed controlled environments
Proposal 3: 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 4: For UE-initiated semi-static CO in a given unlicensed channel, restricting the UE from transmitting within the idle period of its frame applies to its UL transmissions within the coexisting gNB CO in the same channel.

R1-2005871
Intel Corporation
Uplink enhancements for URLLC operating in unlicensed spectrum
Proposal 2: Irrespective of the gNB’s and UE’s FFP length, a UE is not allowed to transmit at least within the last 25us of the idle period of the gNB’s FFP.

Proposal 3: 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 accesses that the channel is idle within the latest idle period.

R1-2006072
InterDigital, Inc.
Enhancements for unlicensed band URLLC IIoT
Proposal 2: A UE can initiate a COT in an FFP for a transmission occurring later in the FFP.

Proposal 3: A UE can send an indication that it has initiated a COT in an FFP.

R1-2005635
MediaTek Inc.
On the enhancements for unlicensed band URLLC IIoT
Proposal 3: For FBE operation, for UE-initiated COT, before the UL transmission, the UE should: 

Alt-1: Carry an LBT at the frame boundaries of a dedicated FFP

Alt-2: Carry an LBT at both the frame boundaries and immediately before the transmission.  

R1-2006801
Qualcomm Incorporated
Uplink enhancements for URLLC in unlicensed controlled environments
Proposal 2: Study how to transmit PRACH in idle period in FBE when UE works as initiated-COT device.

Proposal 3: 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

R1-2006141
Samsung
Enhancements for unlicensed band URLLC IIoT
Proposal 2: A UE can transmit UL signals within its COT after UE finishes LBT before the start of COT, and shares its COT to gNB. gNB may transmit DL transmission within a UE-initiated COT after detection of UL signal from the UE.

R1-2006574
Sharp
Potential enhancements for unlicensed band URLLC IIoT
Proposal 1: Clarify required specifications to enable PRACH transmission of idle UE in FBE mode.

Proposal 2: Clarify whether to indicate COT duration in FBE mode.

Proposal 3: Clarify how to determine the idle period for UE-initiated COT in FBE mode.

5.6 Issue#1-6 related proposals

R1-2006516
Apple
URLLC uplink enhancements for unlicensed spectrum
Proposal 1-5: Consider supporting the configuration of a priority level restriction for PUSCH, SR, HARQ-ACK for triggering UE-initiated COT.

R1-2005736
Beijing Xiaomi Software Tech
UL transmission for URLLC on unlicensed band
Proposal 4: To guarantee continuous channel occupation, padding signals may be needed to fill the gaps between multiple UL channels in a UE initiated COT

R1-2005703
CATT
Enhancements for unlicensed band URLLC IIoT
Proposal 1: Further discuss whether UE initiated COT for FBE based on gNB planning and UL transmission during the idle period are supported.

R1-2006356
ETRI
Discussion on enhancements for URLLC in unlicensed bands
Proposal 2: Discuss necessity of simultaneous configuration of DL FFP and UL FFP in a serving cell.

R1-2006316
LG Electronics
Discussion on unlicensed band URLLC IIOT
Proposal #1: Consider gNB-controlled UE-initiated COT mechanisms for FBE based U-band environments, in order to avoid potential collision/blocking between UE’s UL transmission and gNB’s essential DL transmission

R1-2005931
Lenovo, Motorola Mobility
Enhancements for unlicensed band URLLC IIoT
Proposal 2: 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 3: 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 4: 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. 

R1-2005635
MediaTek Inc.
On the enhancements for unlicensed band URLLC IIoT
Proposal 2: For FBE operation, for UE-initiated COT, the UE is explicitly signalled or implicitly determines a second fixed frame period which could be the same or different from the fixed frame period used by the gNB.

R1-2006730
NTT DOCOMO, INC.
Discussion on enhancements for unlicensed band URLLC
Proposal 1: Study the solution to initiate COT when no node initiates COT at the beginning of FFP

R1-2006060
OPPO
Enhancement for unlicensed band URLLC IIoT
Proposal 1: UE-initiated COT for FBE should be supported with minimum specification effort.

R1-2006344
Panasonic Corporation
Enhancements for unlicensed band URLLC IIoT
Proposal 1: Multiple starting time offset for configured grant can be reused to support UE-initiated COT.

Proposal 2: If DG-PUSCH is used for UE-initiated COT together with CG-PUSCH, CP extension for multiple starting time offset as in CG-PUSCH is also supported for DG-PUSCH.

R1-2006801
Qualcomm Incorporated
Uplink enhancements for URLLC in unlicensed controlled environments
Proposal 5: Study ED thresholds selection when UE share its COT to gNB.

Proposal 6: Study the scheme that UE can share its COT to the other UEs through gNB.

R1-2006574
Sharp
Potential enhancements for unlicensed band URLLC IIoT
Proposal 4: Identify required enhancements to implement higher level autonomous UL transmission.

R1-2005768
TCL Communication Ltd.
Enhancements for unlicensed band URLLC IIoT
Proposal 2: It is proposed to further investigate the scenario when DL symbols occur in the middle of an UL scheduled resource.

R1-2005376
vivo
Enhancements for unlicensed band URLLC IIoT
Proposal 1: It is beneficial to enable UE as an initiating device for FBE operation.

R1-2005433
ZTE
Discussion on unlicensed band URLLC IIoT
Proposal 2: For gNB sharing the UE-initiated COT, the case when the gap between the DL and DL transmission bursts is more than 16us should be considered.

5.7 Issue#2 related proposals

R1-2006516
Apple
URLLC uplink enhancements for unlicensed spectrum
Proposal 2-1: Consider enhanced CG-UCI on unlicensed spectrum to allow the UE to autonomously adapt certain transmission parameters such as MCS.

R1-2005703
CATT
Enhancements for unlicensed band URLLC IIoT
Proposal 2:  Consider CG PUSCH mechanism in NR-U or URLLC CG mechanism in licensed band as baseline with potential enhancements to be applicable for unlicensed spectrum.

R1-2005515
Ericsson
Enhancements for IIoT URLLC on Unlicensed Band
Proposal 6 Configuration of (cg-RetransmissionTimer) should not be mandated when configured grant Type 1 and Type 2 are configured on unlicensed spectrum.

Proposal 7 DFI flag in DCI 0_1 is not present if the higher layer parameter (cg-RetransmissionTimer) is not configured

Proposal 8 The UE is expected to send CG-UCI in every PUSCH only when the higher layer parameter (cg-RetransmissionTimer) is configured

R1-2006356
ETRI
Discussion on enhancements for URLLC in unlicensed bands
Proposal 3: Enhance the PUSCH repetition type B for URLLC-U operation.

Proposal 4: In FBE, for PUSCH mapping type B, the idle symbols are regarded as invalid symbols.

R1-2006929
Huawei, HiSilicon
Uplink enhancements for URLLC in unlicensed controlled environments
Proposal 5: 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. 

R1-2005871
Intel Corporation
Uplink enhancements for URLLC operating in unlicensed spectrum
Proposal 4: Before discussing any topic in details, RAN1 should first align and clarify the technical scope the objective related to harmonizing the Rel-16 enhancements for CG design among URLLC and NR-U.

Proposal 5: The objective related to harmonizing the Rel-16 enhancements for CG design among URLLC and NR-U should focus exclusively on:

Enhancements made during Rel.16 for URLLC specifically on the CG design which are not directly applicable and may require some fine enhancements in order to allow proper operation in the unlicensed spectrum. In this matter, no new additional feature or functionality should be introduced.

Enhancements introduced in Rel.16 for NR-U that are not be applicable or feasible to URLLC given that this is targeted to operate in a controlled environment and also given its tight latency and reliability requirements.

R1-2006072
InterDigital, Inc.
Enhancements for unlicensed band URLLC IIoT
Proposal 4: For URLLC in controlled environment, a UE selects the HARQ Process ID by implementation from a configured pool of processes for an initial transmission on a CG, as in NR-U.

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

R1-2006316
LG Electronics
Discussion on unlicensed band URLLC IIOT
Proposal #4: Consider new equation for determining HARQ process ID (e.g., based on NR-U CG resource allocation) in order to support multiple TB transmission per period.

Proposal #5: Consider to adopt PUSCH repetition type B for NR-U CG resource allocation to support flexible resource allocation. 

Proposal #6: Consider to handle the orphan symbol created after segmentation under some condition in unlicensed band to avoid unnecessary LBT/CAP procedure.

R1-2006730
NTT DOCOMO, INC.
Discussion on enhancements for unlicensed band URLLC
Proposal 2: Support CG-PUSCH with/without CG-DFI or CG-UCI by configuration in unlicensed band

R1-2006247
Nokia, Nokia Shanghai Bell
On UL Enhancements for IIoT URLLC in Unlicensed Controlled Environment
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: Frequency hopping can be considered for UL resource allocation type 2 in case of wideband (>20 MHz) operation.

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

R1-2006060
OPPO
Enhancement for unlicensed band URLLC IIoT
Proposal 2: It is necessary to harmonize NR-U configured grant and NR configured grant.

Proposal 3:  Both option 1 and option 2 can be studied to harmonize NR-U configured grant and NR configured grant.

· Option 1: NR-U CG mode and NR CG mode can be configured for each configured grant
· Option 2: Enhanced configured grant combining features in NR-U and NR configured grant

R1-2006344
Panasonic Corporation
Enhancements for unlicensed band URLLC IIoT
Proposal 3: If the same CG operation as licensed band is supported in unlicensed band, it would be useful that at least functions relate to autonomous retransmission on CG and COT sharing are separately enabled/disabled by the configuration. 

Proposal 4: For multiple active configured grant configurations, whether/how to support simultaneous preparations of multiple CG-PUSCHs in different RB sets needs to be discussed.

R1-2006801
Qualcomm Incorporated
Uplink enhancements for URLLC in unlicensed controlled environments
Proposal 7: 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 8: NR-U CG-PUSCH shall support type B PUSCH repetition introduced in Rel.16 URLLC with the proposal in this contribution.

R1-2006141
Samsung
Enhancements for unlicensed band URLLC IIoT
Proposal 3: Support configurable cg-RetransmissionTimer to avoid unnecessary autonomous retransmission for CG-PUSCH. Further study whether and how to decouple the configuration of cg-RetransmissionTimer and other HARQ procedures for CG-PUSCH, e.g. flexible HARQ Process ID and RV selection by UE.  

Proposal 4: Further study how to support Type-B PUSCH repetition over unlicensed band.  

R1-2006574
Sharp
Potential enhancements for unlicensed band URLLC IIoT
Proposal 5: Support joint DFI indication for multiple CG configurations.

Proposal 6: Support DFI indication in DCI format 0_2.

Proposal 7: Support configuration of multiple UL transmission opportunities in frequency domain.

R1-2005571
Sony
Enhancements for unlicensed band URLLC IIoT
Proposal 3: Configurability of the NR-U CG feature (e.g. CG-DFI and CG-UCI) should be considered in an unlicensed controlled environment.

Proposal 4: URLLC CG features (e.g. L1 priority and Type B PUSCH repetition) should be supported in unlicensed operation.

R1-2006277
Spreadtrum Communications
Discussion on enhancements for unlicensed band URLLC IIoT
Proposal 4: Reuse the existing parameter or introduce a new parameter to configure NR-U UL CG enhancements or URLLC UL CG enhancements that can be used by a UE

R1-2005768
TCL Communication Ltd.
Enhancements for unlicensed band URLLC IIoT
Proposal 1: CG-UCI is always transmitted even when the CG PUSCH is being transmitted over a licensed carrier.

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.

R1-2006888
WILUS Inc.
Discussion on enhancement for unlicensed URLLC IIoT
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 same SS/PBCH block index after the detection of the SS/PBCH block

R1-2005433
ZTE
Discussion on unlicensed band URLLC IIoT
Proposal 3: For CG PUSCH, the repetition pattern for URLLC over unlicensed band is determined as follows.

The starting symbol of the first repetition, the duration of a repetition and the ending symbol of last repetition is determined by NR-U rules.

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

Proposal 4: For CG PUSCH, it is configurable to enable or disable the feature of starting the initial transmission at the last repetition when K≥8.

Proposal 5: For URLLC over unlicensed band, CG-UCI is transmitted per actual repetition.

Proposal 6: For URLLC over unlicensed band, the interaction with DL/UL directions for Type 1 CG PUSCH and Type 2 CG PUSCH without the first PUSCH (including all the repetitions) is determined as follows.

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 7:  For URLLC over unlicensed band, the retransmission mechanism of CG-PUSCH in NR-U can be reused.

R1-2005376
vivo
Enhancements for unlicensed band URLLC IIoT
Proposal 4: Option 1 or option 2 is preferred to support UL CG for URLLC in unlicensed band.

· Option 1: only support URLLC CG mechanism in unlicensed band.
· Option 2: NW can decide to use either URLLC CG mechanism or NR-U CG mechanism in unlicensed band.  

· Option 3: feature-by-feature discussion or combination of some features from NR-U and URLLC CG mechanism. 
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