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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In RAN # 90 the extensions to WI [1] for NR operation up to 71GHz were approved. According to [1] RAN1 should define:
“Physical layer procedure(s) including [RAN1]:
Channel access mechanism assuming beam based operation in order to comply with the regulatory requirements applicable to unlicensed spectrum for frequencies between 52.6GHz and 71GHz.
	Specify both LBT and No-LBT related procedures, and for No-LBT case no additional sensing mechanism is specified.
	Study, and if needed specify, omni-directional LBT, directional LBT and receiver assistance in channel access.
Study, and if needed specify, energy detection threshold enhancement”
Multiple Agreements were reached in RAN1#104-e through RAN1#107bis-e based on the above principles. In this document we provide our views on the remaining details after recalling the relevant agreements.
EDT Computation
In Rel. 17 the following agreements on energy detection threshold (EDT) were made:
Agreement:
The baseline ED threshold can be computed as

 Where Pout is RF output power (EIRP) and Pmax is the RF output power limit, Pout≤Pmax.
· FFS: Further adjustment on ED threshold based on the sensing beam and the transmission beam (further adjustment should not violate EDT requirements as per regulations)
· FFS: If Pout is max output EIRP of the device or instantaneous output EIRP
· FFS definition of Operating Channel BW
· FFS: Whether ED threshold for NR-U and NR-U coexistence scenarios (eg, at regulation level) can be appropriately relaxed compared with the threshold of coexistence between NR-U and Wi-Fi.
· FFS: EDT when the COT has time varying transmission beams and varying EIRP

Agreement
· For Pout in EDT determination, define Pout as the maximum EIRP of the intended transmissions by the node determining EDT during a COT.
· The node is not expected to transmit in the COT with higher Pout than the Pout used to determine the EDT used to acquire the COT

2.1 Clarification of LBT Bandwidth
With regards to the LBT bandwidth the following agreement was reached during Rel. 17:
Agreement:
· For LBT for single carrier transmission, gNB/UE performs LBT over the channel bandwidth (or BWP bandwidth) (Alt SC.1. in earlier agreements)
· For LBT for multi-carrier transmission in intra-band CA, gNB/UE performs multiple LBT, one for each channel bandwidth separately (Alt CA.1. in earlier agreements)
In RAN1#107bis-e discussions were held to further clarify the LBT bandwidths used by the gNB and UE, respectively. A clarification for the UL case in which UE performs LBT was considered and received broad support. That clarification is introduced here as the following proposal. 
[bookmark: _Hlk95141300]Proposal 1:
For LBT for single carrier transmission, UE performs LBT over a BW that at least includes the active UL BWP bandwidth
· The ED threshold used should not be higher than the ED threshold associated with the active UL BWP bandwidth
· The BW that at least includes the active UL BWP bandwidth is captured as “channel” in 37.213.
Analogously, for the DL scenario in which gNB performs LBT, the following proposal was discussed during RAN1#107bis-e. 
Proposal-DL
For LBT for single carrier transmission, gNB performs LBT over the active DL BWP bandwidth
· This does not rule out gNB implementation to performance LBT over a wider bandwidth, but the ED threshold used should not be higher than the ED threshold associated with the active DL BWP bandwidth
We note that the original agreement reached in Rel. 17 allows the gNB to perform LBT over the carrier bandwidth as well as any configured BWP. This provides enough flexibility to the gNB to cater to different scenarios involving different number of users with disparate BWP configurations. In Proposal-DL there is lack of clarity for scenarios in which the gNB intends to simultaneously transmit over portions of multiple BWPs configured for different users. Moreover, the main motivation behind the modification that seeks to further enforce gNB to use a BWP bandwidth in its EDT computation (even when it senses over a wider bandwidth), is to prevent a scenario in which the gNB upon using the larger bandwidth in its EDT formula declares a particular constituent BWP to be idle whereas the same BWP would have been declared to be busy if the gNB had performed LBT over only that BWP. While such a specific scenario can indeed occur, we note that using a larger sensing bandwidth can also increase the sensed energy and hence need not always be optimistic with respect to the likelihood of acquiring the channel.  
Therefore, we have the following proposal.
[bookmark: _Hlk95141255]Proposal 2:
For LBT for single carrier transmission, gNB performs LBT over the channel bandwidth
· Note: Channel can be any part of carrier consisting of a contiguous set of resource blocks on which transmission(s) on beam(s) are performed within a channel occupancy. 

2.2 Multiple LBT Sensing Beams
Another issue that merits consideration is EDT computation for a scenario in which multiple LBT sensing beams (considering different respective intended transmit beams) are utilized by an initiator node. These scenarios have not been precluded and are in-fact allowed by the following agreements [2]: 
Agreement (FDM Case)
For a COT with MU-MIMO (SDM) transmission, support both Alt 1 and Alt 2 below:
· Alt 1: Single LBT sensing at the start of the COT with wide beam ‘cover’ all beams to be used in the COT with appropriate ED threshold
· Alt 2: Independent per-beam LBT sensing at the start of COT is performed for beams used in the COT, if the node can perform simultaneous sensing in different beams 
Note: On UE side, no UE capability will be introduced for this purpose. 
Agreement (TDM Case)
Within a COT with TDM of beams with beam switching, Alt 2 is supported if the node has the capability to perform simultaneous sensing in different beams. Alt 3 is allowed as node implementation choice if the node also supports Cat 2 LBT. The use of Alt 2 or Alt 3 is based on node’s implementation.
· Alt 2 from previous agreement: Independent per-beam LBT sensing at the start of COT is performed for beams used in the COT
· Alt 3 from previous agreement: Independent per-beam LBT sensing at the start of COT is performed for beams used in the COT with additional requirement on Cat 2 LBT before beam switch

Our concern is the following interpretation allowed by the definition of Pout “as the maximum EIRP of the intended transmissions by the node determining EDT during a COT”. Specifically, in case multiple LBT (one per sensing beam) is done by a node prior to COT, the definition of Pout could be interpreted as mandating the node to use a common Pout (determined as maximum over all intended transmissions). We believe the right interpretation is that for each LBT, Pout can be determined using intended transmission(s) associated with that sensing beam. We provide a justification of our views. 
Indeed, the main intention here is to utilize spatial reuse opportunities, i.e., sensing along one or more beams may be successful (in finding the channel idle) while others are not. For such a scenario it is evident that using a separate EDT for each sensing beam is beneficial. In particular, the Pout definition that is used in the EDT computed for each sensing beam must consider the transmit power and beamforming gain of the intended transmit beam (via a specific EIRP). Using a common maximal EIRP across all sensing beams may degrade spatial reuse possibilities thereby negating the main advantage of multiple sensing stages. An illustration is provided by an example depicted in Fig.1 where the Tx upon acquiring the COT intends to transmit in a TDM fashion to Rx-A (burst-1) and Rx-B (burst-2). Rx-A is relatively closer and has LoS to the Tx but Rx-B can only be reached via a reflected path and hence requires higher effective transmit power to overcome the larger propagation loss and additional loss due to reflection. 
This is depicted in Fig.2 where the burst-2 associated with transmission to Rx-B has significantly higher EIRP than the burst-1 associated with transmission intended for Rx-A. Then, using a common EDT based on Pout computed using the higher or maximal EIRP (EIRP-2) can degrade acquiring channel along Tx beam-1 by being overly conservative. We capture this in our following observation and then present our proposal. 
[bookmark: _Hlk92732766][bookmark: _Hlk95708320]Observation 1: Using common Pout (common EDT) for multiple sensing beams can limit spatial reuse. It is beneficial to allow a separate EDT per sensing beam LBT.
Proposal 3: 
For Pout in EDT determination for a sensing beam by the node determining EDT during a COT, define Pout as the maximum EIRP of the intended transmissions associated with that sensing beam.  
[image: ]

Fig 1. Multiple beam transmissions within COT
[image: ]
Fig 2.  Disparate EIRPs within COT

2.3 Unequal Acquisition Times
Another issue that has to be ironed out also pertains to simultaneous multiple LBT sensing to acquire a channel. Here since Type-1 LBT is performed along each sensing beam, the channel acquisition times for different sensing beams can be different. This is because each LBT process can draw different initial counter values, i.e., different N_init. Moreover, the drawn values can be decremented at different instances based on the sensed energies along those beams (recall that in Type-1 LBT whenever the channel is sensed to be busy decrement of the counter is only possible after the channel is sensed to be idle in a window of defer duration Td).  However, since Type-1 LBT is a persistent scheme, without further modification or without a target start time, the counter value for each beam will eventually be decremented to zero and the channel will be acquired along that beam.
With this understanding, let us consider our first approach. Here, in order to define the start of the COT we can adopt a “first to the mark” convention where the COT starts as soon as one or more sensing beams acquire their respective channels. The remaining LBT processes along the other sensing beams can be declared to have failed and no transmissions along transmit beams associated with or corresponding to those sensing beams can then take place during the COT.  
[bookmark: _Hlk95141152]Proposal 4: 
For a COT with multiple beam transmission, when independent per-beam LBT sensing at the start of COT is performed, transmission is done (via either spatial or time multiplexing) along beams whose corresponding Type-1 LBTs are the first to acquire their respective channels. 
In another more general approach, a target start time can be set to occur after some gap from the time of the first LBT success along one or more beams. This approach is summarized in the following proposal. 
Proposal 5: 
When independent per-beam LBT sensing is performed, a transmission may be allowed to occur as long as the LBT procedure has been successful before a channel occupancy for at least a single beam. However, a transmission (via either spatial or time multiplexing) is not allowed on those beams for which the corresponding LBT procedure was not successful.
In the case Proposal 5 is adopted, an additional behavior needs to be defined for sensing process along a beam for which LBT has succeeded but transmission cannot immediately be started. Towards this end we offer the following proposal that builds upon the discussion during RAN1#107bis-e [4]. 
Proposal 6: 
During the count-down of Type 1 channel access, if the gNB/UE counter reaches down to zero but the gNB/UE is not ready for transmission, then adopt one of the following behaviors.
Alt-1: The gNB/UE stops sensing, and resumes sensing for one sensing slot right before the target transmission start time. Only if the sensing slot is sensed as idle, the Type 1 channel access on that channel is declared as successful and the transmission can start
Alt-2: Once the counter counts down to zero, COT starts. The time between counter equals to zero and start of transmission is treated as a gap, which is counted as part of the COT duration (with 5ms being total MCOT duration) 
· [bookmark: _Hlk95143001]If the gap is greater than or equal to a sensing slot duration, the node resumes sensing on the channel for one sensing slot, right before the target transmission start time. Only if the sensing slot is sensed as idle or if the gap is smaller than the sensing slot duration, the transmission is allowed to start
Alt-3: The gNB/UE may continue sensing the channel in additional sensing slots before the target transmission start time. The transmission can start only if either the channel continues to be sensed idle in all additional sensing slot durations or the channel is sensed idle within at least Td duration ending immediately before the target transmission start time.
The motivation of Alt-2 and Alt-3 in Proposal 6 above is to address a concern with Alt-1 that it does allow for an arbitrarily long time where no sensing is needed and a successful countdown to zero could indefinitely be used, as long as a sensing slot right before transmission is found to be idle. Consequently, testing this Alternative-1 could also be a problem. Comparing Alt-2 to Alt-3, while Alt-3 preserves more of the COT duration for intended transmissions, it incurs additional sensing complexity and has a lower access likelihood due to its more stringent requirements. 
Multi-Channel Access
Two types of multi-channel channel access schemes have been considered:
· Type A: Perform independent eCCA for each channel
· Type B: Identify a primary channel and perform eCCA on the primary channel, while perform Cat 2 LBT for other channels in the last observation slot

The following agreement was reached in RAN1#107bis-e [4].
Agreement
Type A multi-channel channel access is supported.
· FFS whether legacy mechanisms such as type A1 is supported

Discussions on specific aspects of Type-A multiple-channel channel access were held during RAN1#107bis-e, specifically based on the following proposal:
Proposal:
For Type A multi-channel channel access, for each channel, the counter is independently determined. After the gNB/UE ceases transmission in any one channel, the gNB/UE reinitializing the counter for all channels.
The wording of this proposal is ambiguous in the sense that cessation of transmission does not necessarily mean expiration of the channel occupancy time (COT). Here, it should be noted that since COT is simultaneously begun for a subset of one or more channels (for which LBT was successful), this COT would expire at the same time on all of them. We rectify the ambiguity in the following proposal. 
[bookmark: _Hlk95141103]Proposal 7: For Type A multi-channel channel access, for each channel, the counter is independently determined. After the COT expires in any one channel, the gNB/UE reinitializes the counter for each one of the channels.
Cat 2 LBT
The following agreement on the optional use of CAT-2 LBT was reached in Rel.17 [4].
Agreement
On COT sharing from an initiating device transmission to responding device transmission, when a maximum gap Y is defined, such that a responding device transmission can occur without LBT only if the transmission starts within Y from the end of the initiating device transmission, and a responding device transmission can occur with Cat 2 LBT if the transmission starts later than Y from the end of the initiating device transmission.
· gNB determines Y as gNB implementation (for example, according to local regulation) and the value of Y will not be captured in 3GPP spec other than requiring Y to be no less than 8 us.

From this agreement it is seen that the gNB choice of Y will be transparent to the UE so that the UE must follow the indication in the DCI present in its ChannelAccess-Cpext field. The justification for not revealing the choice of Y to the UE (when it is the responding node) is that it will anyway be hard if not impossible for the UE to accurately determine the gap of its intended transmission from the most recent transmission of the gNB (which might not be intended for it). 
Consequently, we support including a 2-bit field in the DCI to indicate the LBT type for even the fallback DCI formats.  This field will be sufficient to indicate one out of the three LBT types (Type-1, Type-2 and Type-3). There is also another issue that arises when a UE finds out that one of its upcoming pre-configured transmission falls within a COT that has already been acquired by the gNB. In this case one possibility that arises is to avoid the Type-1 LBT that the UE would otherwise have to do.  However, realizing this possibility would require some additional indication. For instance, such indication could indicate whether skipping LBT (Type-3 LBT) in such a situation would be regulation compliant (as it would be under ETSI-BRAN) or not (for instance in Japan). In the former case the UE would perform, Type-3 LBT whereas in the latter case it would perform Type-2 LBT. 
A related issue is whether a gNB can indicate Type-1 or Type-2 LBT to a UE before it knows the UE’s capability. We have the following proposal. 
Proposal 8:
Before the UE reports its LBT capability, gNB is allowed to schedule UL transmission with Type 1 or Type 2 channel access: 
· If Type 2 channel access is indicated but not supported by UE, then 
· If UE supports Type 1 channel access and if the gap to scheduled transmission allows for Type 1 channel access, use Type 1 access instead
· Otherwise: UE does not transmit
· If Type 1 channel access is indicated but not supported
· UE does not transmit. 
Another clarification that is needed in CAT-2 (or Type-2) LBT is the EDT that is determined for this LBT type. Specifically, in case CAT-2 LBT is done by the responding node as in COT-sharing case, the sensing beam should cover the intended transmit beam and the EDT must employ Pout considering the intended transmission of the responding node. This is compliant with the EDT agreement since now the EDT is being determined by the responding node. Analogously, in the COT with TDM beam switching, the CAT-2 LBT before a beam switch (as in Alt-3) would employ a sensing beam covering the intended transmit beam and an EDT with Pout considering the intended transmission along the beam of interest. 
Finally, it is desirable to use Type-2 LBT before an initiating node resumes transmission after a gap (exceeding a threshold) from the most recent earlier transmission from itself or from a responding node. 
[bookmark: _Hlk95141047]Proposal 9:
The initiating device can resume transmission with a Cat 2 LBT if there is gap longer than Y us from the previous transmission from that initiating device or responding device. 
L3-RSSI
[bookmark: _Hlk80964650]We recall the following agreement on L3-RSSI from RAN1#107bis-e meeting [4].
Agreement
Introduce new parameter in RMTC-Config for L3-RSSI to indicate measurement bandwidth.
· The value range for the configured measurement bandwidth should include the maximum and the minimum channel bandwidth and the intermediate channel bandwidths defined by RAN4.

With regards to the choice of measurement beam we support the following proposal that was one of the candidates considered in RAN1#107bis-e.
Proposal 10:
For the QCL Type-D of L3-RSSI measurement for unlicensed operation in FR2-2, if explicit TCI state is configured, use the TCI state. 
· FFS: whether to use the QCL type-D of the latest PDSCH reception or latest CORESET monitoring for RSSI measurement, if the explicit TCI state is not configured. 
· A dynamic update mechanism for TCI-State in RMTC-Config is not further considered in Rel.17
· The explicit TCI state is configured at least in RMTC-Config
· Note: For inter-frequency L3-RSSI measurement, the TCI state configured is with respect to the target frequency TCI state.
We are open to discussing the FFS point, but our slight preference is to rely only on a configured TCI state in RMTC-Config since L3-RSSI is intended to provide coarser time-scale measurements along an indicated beam and over some indicated channel. Further, relying on latest PDSCH or latest CORESET QCL-D needs to be further clarified, specifically if the UE would also need to switch frequently to the wider CORESET#0 beam.   
No LBT
The following agreement has been made in Rel. 17.
Agreement:
For regions where LBT is not mandated, gNB should indicate to the UE this gNB-UE connection is operating in LBT mode or no-LBT mode
· Support both cell specific (common for all UEs in a cell as part of system information or dedicated RRC signalling or both) and UE specific (can be different for different UEs in a cell as part of UE-specific RRC configuration) gNB indication.

Cell specific indication for using LBT mode or no-LBT mode can be provided in SIB1. UE for the initial access phase uses the LBT or no-LBT mode signaled in SIB1.  After UE’s connection status changes to RRC_CONNECTED a dedicated configuration can also be provided to that UE to enable or disable LBT for its channel access.
[bookmark: _Hlk92667392]Further, indication of LBT mode or no-LBT mode for channel access per UE may also be provided in MSG2 during the initial random access, which can speed-up the UE’s initial access. For UE-specific gNB indication of LBT or no-LBT mode, (MAC-CE) configuration or RRC configuration can be used. Moreover, mode indication (specific LBT type indication, for instance Type-1, Type-2 or Type-3 LBT) in scheduling DCI should be defined in FR2-2 as well for fallback DCI format in addition to the non-fallback one. 
[bookmark: _Hlk95140981]Proposal 11: Priority or precedence rules should be defined to address the scenarios when UE receives multiple types of LBT or no-LBT mode indications. 
One issue that remains to be resolved is whether the UE should be directed to assume a certain mode for gNB’s operation (i.e., either LBT or no-LBT). We recall that when the gNB uses LBT mode for access there is a possibility of it being unable to access the channel and consequently being unable to transmit signals/channels such as periodic CSI-RS. This assumption can potentially be used by the UE to address impact of LBT failures in gNB transmission of periodic RS etc., for instance via an additional validation stage, albeit at additional complexity. Our preference is to avoid as much as possible this additional complexity at-least over deployments in which using LBT for channel access is non-mandatory. One complication towards achieving this objective is that additional signaling to inform a UE whether LBT for channel access in a deployment is mandatory or not, may not be available. Nevertheless, in many cases the UE can still infer whether or not LBT for channel access is mandatory. In particular, these cases include:
(i) A cell-specific indication indicating no-LBT mode (i.e., LBT for channel access is not needed) irrespective of any subsequent UE-specific indications, 
(ii) A cell-specific indication indicates LBT mode but is followed by a UE-specific one indicating no-LBT mode. 
In either of the two cases the UE can infer that LBT for channel access is not mandatory as per the deployment, and this inference is obtained without relying on any separate explicit indication from gNB which says LBT for channel access is not mandatory. For such deployments, we think transmission of some signal types (such as p-CSI-RS) by gNB can be allowed without LBT (similar to how contention exempt short control signalling transmission for some signal types can be allowed even when LBT based access is needed for other transmissions). This is in the spirit of how many companies want to include more such signal types under category of contention exempt short control signals, with the objecting companies being concerned on how 10% limit demanded by regulation can be enforced, which clearly is not a concern in the deployment scenario of interest here wherein LBT for channel access is not mandatory.
To summarize, if gNB indicates LBT mode operation in cell-specific indication and if no other UE-specific indication from gNB indicates to the UE that this gNB-UE connection is operating in no-LBT mode, then the periodic CSI-RS should be validated. Conversely, validation should not be done when cell-specific indication says no-LBT mode, which may or may not be followed by a UE-specific one saying LBT mode.  
[bookmark: _Hlk95465726]Proposal 12: If gNB indicates to the UE only by a cell specific indication that this gNB-UE connection is operating in LBT mode, the periodic CSI-RS should be validated by COT duration or dynamically granted PDSCH or aperiodic CSI-RS over the same set of symbols as in Rel.16 NR-U. 
7 Conclusions
Proposal 1:
For LBT for single carrier transmission, UE performs LBT over a BW that at least includes the active UL BWP bandwidth
· The ED threshold used should not be higher than the ED threshold associated with the active UL BWP bandwidth
· The BW that at least includes the active UL BWP bandwidth is captured as “channel” in 37.213.
Proposal 2:
For LBT for single carrier transmission, gNB performs LBT over the channel bandwidth
Note: Channel can be any part of carrier consisting of a contiguous set of resource blocks on which transmission(s) on beam(s) are performed within a channel occupancy. 
Observation 1: Using common Pout (common EDT) for multiple sensing beams can limit spatial reuse. It is beneficial to allow a separate EDT per sensing beam LBT.
Proposal 3: 
For Pout in EDT determination for a sensing beam by the node determining EDT during a COT, define Pout as the maximum EIRP of the intended transmissions associated with that sensing beam.  
Proposal 4: 
For a COT with multiple beam transmission, when Independent per-beam LBT sensing at the start of COT is performed, transmission is done (via either spatial or time multiplexing) along beams whose corresponding Type-1 LBTs are the first to acquire their respective channels. 
Proposal 5: 
When independent per-beam LBT sensing is performed, a transmission may be allowed to occur as long as the LBT procedure has been successful before a channel occupancy for at least a single beam. However, a transmission (via either spatial or time multiplexing) is not allowed on those beams for which the corresponding LBT procedure was not successful.
[bookmark: _Hlk95141707]
Proposal 6: 
During the count-down of Type 1 channel access, if the gNB/UE counter reaches down to zero but the gNB/UE is not ready for transmission, then adopt one of the following behaviors.
Alt-1: The gNB/UE stops sensing, and resumes sensing for one sensing slot right before the target transmission start time. Only if the sensing slot is sensed as idle, the Type 1 channel access on that channel is declared as successful and the transmission can start
Alt-2: Once the counter counts down to zero, COT starts. The time between counter equals to zero and start of transmission is treated as a gap, which is counted as part of the COT duration (with 5ms being total MCOT duration) 
· If the gap is greater than or equal to a sensing slot duration, the node resumes sensing on the channel for one sensing slot, right before the target transmission start time. Only if the sensing slot is sensed as idle or if the gap is smaller than the sensing slot duration, the transmission is allowed to start
Alt-3: The gNB/UE may continue sensing the channel in additional sensing slots before the target transmission start time. The transmission can start only if either the channel continues to be sensed idle in all additional sensing slot durations or the channel is sensed idle within at least Td duration ending immediately before the target transmission start time.

[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Proposal 7: For Type A multi-channel channel access, for each channel, the counter is independently determined. After the COT expires in any one channel, the gNB/UE reinitializes the counter for each one of the channels.
Proposal 8:
Before the UE reports its LBT capability, gNB is allowed to schedule UL transmission with Type 1 or Type 2 channel access: 
· If Type 2 channel access is indicated but not supported, then 
· If UE supports Type 1 channel access and if the gap to scheduled transmissions allows for Type 1 channel access, use Type 1 access instead
· Otherwise: UE does not transmit
· If Type 1 channel access is indicated but not supported
· UE does not transmit. 
Proposal 9:
The initiating device can resume transmission with a Cat 2 LBT if there is gap longer than Y us from the previous transmission from that initiating device or responding device. 
Proposal 10:
For the QCL Type-D of L3-RSSI measurement for unlicensed operation in FR2-2, if explicit TCI state is configured, use the TCI state. 
· FFS: whether to use the QCL type-D of the latest PDSCH reception or latest CORESET monitoring for RSSI measurement, if the explicit TCI state is not configured. 
· A dynamic update mechanism for TCI-State in RMTC-Config is not further considered in Rel.17
· The explicit TCI state is configured at least in RMTC-Config
· Note: For inter-frequency L3-RSSI measurement, the TCI state configured is with respect to the target frequency TCI state.

Proposal 11: Priority or precedence rules should be defined to address the scenarios when UE receives multiple types of LBT or no-LBT mode indications. 
Proposal 12: If gNB indicates to the UE only by a cell specific indication that this gNB-UE connection is operating in LBT mode, the periodic CSI-RS should be validated by COT duration or dynamically granted PDSCH or aperiodic CSI-RS over the same set of symbols as in Rel.16 NR-U. 
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