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The new Rel-18 WID on further enhancement of data collection for SON/MDT includes the support of NR-U in the SON/MDT framework, as one of the objectives to achieve [1].
1	Introduction
In this paper, we discuss required enhancements that can be introduced in the SON/MDT framework to optimize the NR-U system in particular enhancements needed for RA-Report, RLF report and the SHR, taking into account the last agreements.
[bookmark: _Ref178064866]2	Discussion
Related to NR-U, the following agreements were taken so far:
Agreements from RAN2#119-bis-e:
	
1	The UE will log information of multiple RA procedures related to consistent LBT failures. FFS details.

	

Agreements:
1	Introduce a new raPurpose in the RA-Report to indicate that the RA was initiated following a “consistent LBT failures” in the SpCell.
2	RAN2 agree to log kind of “the number of LBT failures” in the RA report.
	LBT failure is the failure to access the channel before transmission.
The definition of “the number of LBT failures” should be clarified.
FFS how to log the number of LBT failures in the RA report.

Agreements from RAN2#121:

1: 	Log the last successful RA procedure related information in the RA report. Only some information to be logged for multiple successive RA procedures failed due to LBT issue. FFS what information.


In the following, we further discuss the possible enhancements in the RA-Report, RLF report as well as SHR, taking into account the agreements above.
2.1 Enhancements to the RA-InformationCommon
Multiple RA procedures (performed as part of LBT recovery) may belong to multiple BWPs, hence it would be beneficial to include in the RA-Report the multiple RA information associated the random access attempts performed in the various BWPs, i.e. a list of RA-InformationCommon IEs.
Since there are concerns on the amount of information that may need to be conveyed in the RA-Report, it was agreed in RAN2#121 that the UE should log only the complete information in the RA-InformationCommon for the last successful RA procedure in the RA-Report. On the other hand, for the other BWPs in which the UE performed RA, some limited amount of information will be logged.
We believe that the same principles should be applied also the RA-InformationCommon included in the RLF-Report.
[bookmark: _Ref130812484][bookmark: _Toc131752265]In case the UE experiences consistent LBT failures in multiple BWPs of the PCell prior the RLF/HOF, the UE logs in the RLF the entire RA-InformationCommon associated to the random access attempts performed in the last BWP, and some limited information for the other BWPs in which the UE experienced consistent LBT failures prior the RLF/HOF.
More specifically, for the other BWPs the UE should log at least a minimum amount of information to allow the network to identify the BWPs. Hence, we believe that at least the locationAndBandwidth, and the subcarrierSpacing should be included, whereas the absoluteFrequencyPointA should be common for all the BWPs for a given UE.
[bookmark: _Ref130899943][bookmark: _Toc131752266]For each BWP (except the last one) in which the UE experienced the consistent LBT failure, the UE includes in the RA-InformationCommon at least the locationAndBandwidth, and the subcarrierSpacing of the BWP.
It seems natural for the UE to include the information associated to the various BWPs in which consistent LBT failures were experienced in the chronological order of operation, so that the network can retrieve the order in which the UE performed the RA procedures, and in particular which was the first BWP in which the UE was operating when it first got consistent LBT failures.
[bookmark: _Toc131752267]The various BWPs in which the UE experienced the consistent LBT failures prior the RLF/HOF/successful RA, are logged in the RA-InformationCommon in chronological order.

2.1.1 How to represent the number of LBT failures in the RA-Report
During the last meeting, it was discussed whether a random access attempt which was blocked by LBT should be represented in the perRAAttemptInfoList within the perRAInfoList. The reasons for not considering it as an attempt are not very clear: MAC selected the RACH resources from preamble transmission, it notified PHY to transmit it, PHY attempted the transmission while performing channel sensing for LBT. As we count as random access attempts those attempts that were not received by the gNB due to high interference at the gNB, similarly we should count as random access attempts those attempts that were blocked due to high interference at the transmitter side, i.e. LBT blockage. 
Additionally, we note that all the information related to random access attempts shall be included by the UE in chronological order of attempts. That is an important feature to enable proper analysis at the network side. In fact, from the chronological order of the random access attempts, the network can estimate when the UE has performed the power ramping and can estimate whether the UE would have reached the max transmission power or not.
If now the failed random access attempts are not included in the perRAInfoList, then the chronological order of attempt execution is lost, and the above principles adopted in legacy would be lost. That would affect in particular a system in which the lbt-FailureRecoveryConfig is not configured by the network, in which case the UE will perform power ramping upon an LBT failure for the RACH. Hence if the failed attempts are not represented in the perRAInfoList then the network would not be able to know how much the power was ramped due to LBT failures when lbt-FailureRecoveryConfig is not configured, and if the UE reached the maximum transmission power. Additional, in the context of NR-U, keeping the chronological order of attempts in the random access information allows the network to determine whether the LBT problems were due to burst-type of interference which may imply the recurrent presence of an interferer at some time.
[bookmark: _Toc131752293]If the random access attempts that are blocked by LBT are not represented in the RA-InformationCommon, then the information on the chronological order of the attempts in the perRAAttemptInfoList is lost, both for the LBT successful RA attempts and the unsuccessful ones. This goes against Rel.16 principles.
[bookmark: _Ref131071060][bookmark: _Toc131752294]If the chronological order of attempts is not kept in the perRAAttemptInfoList, the following issues may arise:
0. [bookmark: _Toc131752295]The network would not be able to estimate when the UE has performed the power ramping and whether the UE reached the max transmission power (this would be particularly problematic when lbt-FailureRecoveryConfig is not configured)
0. [bookmark: _Toc131752296]The network would not be able to determine whether the LBT problems at RACH were due to burst-type of interference
Given the above considerations, we propose the following:
[bookmark: _Ref130832286][bookmark: _Toc131752268]For the last BWP, the UE logs all the random access attempts, irrespective of whether the attempt was blocked by LBT or not, and irrespective of whether the lbt-FailureRecoveryConfig is configured or not.
From the discussion in RAN2#121, it turned out that one argument for not logging the failed random access attempts is that when lbt-FailureRecoveryConfig is configured, then MAC will not step the preamble transmission counter after LBT failure. Hence, if the failed random access attempts are logged in the RA-Report, the number of logged random access attempts may be larger than the maximum amount of preamble transmissions that can be attempted at MAC layer, i.e. preambleTransMax. Even though the scenario of very large number of logged preamble attempts should be quite rare in real-world NR-U systems, we believe that at least for the case in which lbt-FailureRecoveryConfig is not configured, this should not be a problem at all, since the number of attempts is still bounded by the preambleTransMax at MAC layer.
[bookmark: _Toc131752297]If there is a concern on the number of logged preambles growing very large, that should be relevant only for the case in which lbt-FailureRecoveryConfig is configured.
[bookmark: _Toc131752269]If Proposal 4 is not acceptable, the following is proposed:
0. [bookmark: _Toc131752270]If lbt-FailureRecoveryConfig is not configured, the UE logs for the last BWP all the random access attempts, i.e. in the perRAAttemptInfoList, irrespective of whether the attempt was blocked by LBT or not,
0. [bookmark: _Toc131752271]If lbt-FailureRecoveryConfig is configured, the UE logs for the last BWP only the random access attempts, i.e. in the perRAAttemptInfoList, for which the LBT was successful.
Once the above is agreed, RAN2 should then discuss how to represent the number of LBT failures. We foresee the following three options:
1. For a selected beam, all the random access attempts (irrespective of whether an RA attempt passed the LBT or not) are logged in the perRAAttemptInfoList. A flag is added in the perRAAttemptInfo indicating whether a certain RA attempt was blocked by LBT or not
2. For a selected beam, only the random access attempts for which LBT was successful are logged. An indication is included in the perRAAttemptInfo indicating the amount of successive LBT failure RA attempts before this successful attempt
3. For a selected beam, the UE logs only the random access attempts for which the LBT was successful and indicates the amount of LBT failures experienced for that beam (e.g. a new field can be introduced for it, or the legacy field numberOfPreamblesSent is used to retrieve the number of failures)

In our view Option 1 is the most straightforward. The UE just logs any RA attempt, and it does not need to differentiate the handling of the logging depending on the LBT outcome. Thus, the UE implementation seems simple, it just needs to indicate if the logged RA attempt passed the LBT check or not. Additionally, the chronological order of the logged RA attempts is maintained which is an important feature since Rel.16.
Option 2 can also be considered as a valid alternative, especially in order to reduce the amount of logged RA attempts. In this case, the UE just logs the RA attempts that passed the LBT check, and indicates the number of successive LBT failures before this successful attempt. However, as expressed in our Observation 2 it is fundamental to ensure that the chronological order of attempts can be retrieved. For example, if the UE indicates that before this successful attempt, the UE perceived many successive LBT failures, then the network can figure out the order of the failures, and infer how much power ramping was performed and whether there was a burst-type of interference that affected the UE
Option 3 in our view is not acceptable, because the chronological order of random access attempt is not maintained. Additionally, if the legacy parameter numberOfPreamblesSent is reused, then it is not clear what would happen in case the amount of preamble sent overcome 200, e.g. in case of lbt-FailureRecoveryConfig is configured. In this case, it will not be possible anymore to retrieve correctly the amount of failures either, because numberOfPreamblesSent is bounded by 200.
[bookmark: _Toc131752272]For the logging of the number of LBT failures for the last BWP, RAN2 selects one of the two following options:
0. [bookmark: _Toc131752273]If all the random access attempts (irrespective of whether LBT was successful or not for an RA attempt) are logged in the perRAAttemptInfoList, introduce a flag for each attempt, i.e. for each entry, indicating whether the LBT was successful or not
0. [bookmark: _Toc131752274]If only the random access attempts for which LBT was successful are logged in the perRAAttemptInfoList, the UE indicates for each successful attempt, i.e. for each entry, the number of subsequent LBT failures that occurred before this successful attempt
Related to the other BWPs where the UE performed random access, it is proposed in Proposal 1 and Proposal 2 to just log a minimum set of information, rather than the entire RA-InformationCommon including the perRAAttemptInfoList. Hence, besides the locationAndBandwidth, and the subcarrierSpacing, the UE also includes the number of LBT failures experienced in that BWP.
[bookmark: _Toc131752275]For each BWP of the PCell, except the last BWP, in which the UE experienced consistent LBT failures, the UE indicates the number of LBT failures experienced in the BWP during the RA procedure.

2.1.2 How to aid the energy detection configuration
The energy detection (ED) configuration, i.e. energyDetectionConfig, is provided to the UE as part of the channel access configuration for a serving cell. The ED configuration consists of a maximum ED threshold and of an ED threshold offset. A proper ED configuration is crucial for the UE performances in the unlicensed spectrum, because that impacts the likelihood of the UE to access the NR-U channel and at the same time it influences the coexistence of different devices in the unlicensed spectrum. 
In fact, according to the TS 37.213, the UE compares detected power with the energy detection threshold (EDT) to access the channel.
· A channel access procedure is a procedure based on sensing that evaluates the availability of a channel for performing transmissions. The basic unit for sensing is a sensing slot with a duration . The sensing slot duration  is considered to be idle if an eNB/gNB or a UE senses the channel during the sensing slot duration, and determines that the detected power for at least  within the sensing slot duration is less than energy detection threshold . Otherwise, the sensing slot duration  is considered to be busy.
As mentioned above UE performs channel access based on sensing that evaluates the availability of a channel for performing transmission. UE measures the detected power and determines if the channel is busy or free based on ED threshold. If the ED threshold is set to a too low value, then there it might be more difficult for a 3GPP UE to access the unlicensed spectrum in this cell, i.e. more LBT failures will be experienced, whereas if that is set to a too high value, the interference in the unlicensed spectrum may increase potentially impacting a fair coexistence with other devices.
[bookmark: _Toc131752298]A proper energy detection threshold configuration is crucial to ensure a fair coexistence of devices in the unlicensed spectrum, especially for the random access.
However, the network does not know the power detected by the UE. In our opinion, the information of the detected power and the applied EDT used by the UE at the time of LBT issue when executing a random-access procedure would be highly beneficial to pinpoint whether a random-access related issue was due a sub-optimal ED configuration used by the UE at the time of random-access procedure. 
[bookmark: _Ref130921169][bookmark: _Toc131752276]RAN2 includes some information per RA procedure to aid the network to properly configure the energy detection configuration. 
In order to address Proposal 8, since the detected power perceived by the UE is checked against the ED configuration, it seems that one straightforward approach is for the UE to log the average detected power during an RA procedure. Or alternatively, if more granularity is required, the UE can log the average detected power for the failed channel access attempts during an RA procedure and for the successful channel access attempts during an RA procedure.
[bookmark: _Toc131752277]RAN2 to discuss one of the following approaches to aid the network to properly configure the energy detection configuration.
0. [bookmark: _Toc131752278]The UE includes per RA procedure the average detected power during the RA.
0. [bookmark: _Toc131752279]The UE includes per RA procedure the average detected power during the RA for the failed channel access attempts and the average detected power for the successful channel access attempts 
Such measurements enable the RAN node to understand the dynamic of the channel and accordingly set the optimal EDT threshold based on the reported measurements. Besides the detected power, the network may also need to know the specific ED configuration since that can be UE based and the network may not have this information available at the time of the RA information reporting. As discussed in some papers at RAN2#121, it is noted that the ED threshold applied by the UE may be different from the maximum ED threshold configured by the network. Hence, an alternative solution would be that the UE logs the average applied ED threshold.
[bookmark: _Toc131752280]RAN2 to discuss the inclusion of one of the following information per RA procedure:
0. [bookmark: _Toc131752281]The UE includes the UE specific ED configuration at the moment of executing the RA
0. [bookmark: _Toc131752282]The UE includes the average applied EDT value
2.2 Enhancements to the RLF-Report
2.2.1 RSSI reporting
Related to RLF-Report, RAN2 should first address the LS R3-225241 [4] in which RAN3 indicates to RAN2 that the “RLF Report needs to be enhanced by adding the latest measured RSSI….”.
From RRC perspective, this would imply adding in the RLF-Report the measured RSSI as part of the measurement results of the last serving cell. For the case of HOF, the UE should at least include the measured RRSI of the source cell, and if available the RSSI of the target cell.
[bookmark: _Toc131752283]The UE includes in the RLF-Report, for the case of RLF, the latest measured RSSI as part of the measurement results of the NR-U channel of the last serving cell.
[bookmark: _Toc131752284]The UE includes in the RLF-Report, for the case of HOF, the latest measured RSSI of the NR-U channel of the source cell, and if available, the latest measured RSSI of the NR-U channel of the target cell.
2.2.2 RA-InformationCommon reporting in the RLF-Report
In certain scenarios the UE may include in the RLF-Report the RA-InformationCommon. Currently, this happens in case the RLF is due to random access problems and in case of HOF. 
In case of HOF, as said, the UE already includes RA-InformationCommon. Hence, the new information associated to LBT failures and to the BWPs in which the RA procedures were attempted, that are proposed to be included in RA-InformationCommon in the previous section, will be enough for the network to analyze the RA issues.
[bookmark: _Toc131752285]In case of HOF, the UE includes the RA-InformationCommon in the RLF-Report (as in legacy) which will include NR-U related information as proposed in previous proposals.
For the case of RLF however, as previously mentioned, the UE includes the RA-InformationCommon only in case of RLF due to random access problems. However, in case of UL consistent LBT failures experienced just before the Radio Link failure, the UE may have executed multiple random-access procedures in different BWPs of the PCell, if the UE is configured with LBT recovery configuration. The information associated to all these random access procedures initiated just before the Radio Link failure while UL consistent LBT failures were triggered and not cancelled, will be lost if we follow the current specification. We believe that at least some RA information associated to those failed random access procedures may be of benefit for the network.
[bookmark: _Toc110964326][bookmark: _Toc131752286]At the moment of RLF, if the UE had consistent UL LBT failures triggered in one or more BWPs at MAC layer, the RLF-Report includes the RA-InformationCommon in the RLF-Report for the random-access procedures that were initiated in one or more BWPs before the RLF.
We also observe that it would be useful for the network to identify the BWP in which the first consistent LBT failure is experienced. If the UE includes only the RA-InformationCommon, then the network will get to know the BWPs in which the UE attempted RA after consistent LBT failure, but the RA-InformationCommon will not contain information related to the BWP in which the UE detected the first consistent LBT failure, which may be triggered when the UE was performing non-RA related transmissions, e.g. PUSCH/PUCCH. Since the consistent LBT failure is detected per UL BWP by counting LBT failure indications, for all UL transmissions, then we believe that information associated to the initial BWP, i.e. the locationAndBandwidth, and the subcarrierSpacing, should be included in the RLF-Report.
[bookmark: _Toc131752299]The information related to the BWP in which the UE detected the first consistent LBT failure will be missing if the first detected LBT failure is not associated to performing RA procedure.

[bookmark: _Toc131752287]The UE includes in the RLF-Report the locationAndBandwidth, and the subcarrierSpacing of the BWP, in which the UE experienced the first consistent UL LBT failure.
2.2.3 DL LBT issue information in the RLF-Report for HOF
The reason for HOF is the expiry of T304. In the unlicensed spectrum this might be due to UL LBT issues experiencing while performing RACH towards the target cell, or by potential DL problems at the gNB. In fact, according to RAN4 specification, before starting a PRACH transmission the UE will suffer an interruption time, e.g. for searching the target cell (if that is unknown), or for fine time tracking and acquiring full timing information of the target cell. This interruption time is thus impacted by the lack of SMTC occasion detected at the UE side, due to LBT issues at the gNB side.
In particular, according to the TS 38.133 (Section 6.1B), the UE is enabled to detect lack of DL reference signal transmission while performing HO. 
In the requirements of clause 6.1B.1, the term SMTC occasion not available at the UE refers to when the SMTC contains SSBs configured by gNB in a cell on a carrier frequency subject to CCA, but the first two successive candidate SSB positions for the same SSB index within the discovery burst transmission window are not available at the UE due to DL CCA failures at gNB during the corresponding detection or time tracking period; otherwise the SMTC occasion is considered as available at the UE.
[bookmark: _Toc131752300]According to RAN4 specification (TS 38.133), the unavailability of SMTC occasions impact the HO interruption time and hence it can potentially contribute to the HOF. 
The unavailability of the SMTC occasion may also affect the RLF in some cases. For example, in case of RLF cause due to T310 or T312 expiry, a possible unavailability of the SMTC occasions may obviously contribute to the expiry of those timers.
Knowing whether the UE was detecting unavailability of the SMTC occasions would be very valuable for the network to evaluate the impact of DL issues in the RLF/HOF.
[bookmark: _Toc131752288]The UE indicates in the RLF-Report whether the UE detected unavailable SMTC occasions while T304/T310/T312 was running.

2.2.4 On the inclusion of lbt-FailureRecoveryConfig in the RLF-Report
An LS [2] was sent to RAN3 asking the possibilities of keeping the LBT failure recovery configuration at the network side. In the reply [3] to LS, RAN3 has replied that although one similar mechanism exists in RAN3, it would be practically minimal to store such information as LBT recovery procedure for a long time since that limits the network functionality. This is shown on the following excerpt of RAN3 LS [2].
RAN3 observes though, that the above mechanism was designed with intention to retrieve UE context or the configuration information if the UE attempts reconnection and reports the failure right after connection failure; if the failure information is fetched from the UE hours after the failure, then the likelihood that the source and the last serving node can retrieve the needed information depends on RAN implementation and is practically minimal (this depends on RAN implementation, e.g., how long the gNB stores the UE context or how long that allocated C-RNTI is not reused by the RAN).

[bookmark: _Toc131752301]According to RAN3, a network-based solution to store LBT-Recovery config would be limiting network functionality and thus less practical in particular when re-establishment procedure fails.
In order to minimize the UE impact and the size of the RLF-Report, we propose a UE-based solution where UE can store the LBT-Recovery configuration information in the RLF report only in case of re-establishment procedure failure after the RLF.
[bookmark: _Toc131752289]UE logs the lbt-FailureRecoveryConfig in the RLF-Report, only in case of re-establishment procedure failure (i.e., when UE performs transition to RRC_IDLE state).
2.3 Enhancements to the SHR
For the SHR, one immediate enhancement that RAN2 could consider is whether to introduce for the NR-U system some new triggering conditions for the SHR generation. For example, the HO may be successful but during the HO the UE may have experienced some LBT problems, e.g. UL consistent LBT failures were detected, or the number of UL LBT failures were higher than a certain threshold. Logging this information may be beneficial for the network to optimize the HO, and avoid problems during the HO.
[bookmark: _Toc110964327][bookmark: _Toc131752290]Introduce new SHR triggering conditions for NR-U, e.g., the number of UL LBT failure prior to successfully completion of the HO.
Similar to the RLF case, in the current specification the UE logs the RA information in the SHR, only when the SHR is triggered due to T304 timer value becoming larger than a certain threshold. We note also for this case, that the UE may experience LBT failures or even trigger random access in multiple BWPs due to consistent UL LBT failures just before successfully completing the HO. The information associated to LBT failures during RA and all the possible random access procedures initiated just before the successful HO completion, may be of interest. 
In addition, similar to the RLF report, we believe addition of the non-available DL SSB at the target cell may help the network to understand the impact of DL LBT in the UE HO procedure and in particular on the HO interruption time. 
[bookmark: _Toc110964328][bookmark: _Toc131752291] SHR includes information associated to the random access procedure performed at HO, including e.g. the number of LBT failures experienced during RA and the random access information performed in different BWPs in case of consistent UL LBT failures, prior the successful HO completion.
[bookmark: _Toc131752292]UE includes in the SHR the number of unavailable SMTC occasions detected during the HO.
3	Conclusion
In the previous sections we made the following observations: 
Observation 1	If the random access attempts that are blocked by LBT are not represented in the RA-InformationCommon, then the information on the chronological order of the attempts in the perRAAttemptInfoList is lost, both for the LBT successful RA attempts and the unsuccessful ones. This goes against Rel.16 principles.
Observation 2	If the chronological order of attempts is not kept in the perRAAttemptInfoList, the following issues may arise:
a.	The network would not be able to estimate when the UE has performed the power ramping and whether the UE reached the max transmission power (this would be particularly problematic when lbt-FailureRecoveryConfig is not configured)
b.	The network would not be able to determine whether the LBT problems at RACH were due to burst-type of interference
Observation 3	If there is a concern on the number of logged preambles growing very large, that should be relevant only for the case in which lbt-FailureRecoveryConfig is configured.
Observation 4	A proper energy detection threshold configuration is crucial to ensure a fair coexistence of devices in the unlicensed spectrum, especially for the random access.
Observation 5	The information related to the BWP in which the UE detected the first consistent LBT failure will be missing if the first detected LBT failure is not associated to performing RA procedure.
Observation 6	According to RAN4 specification (TS 38.133), the unavailability of SMTC occasions impact the HO interruption time and hence it can potentially contribute to the HOF.
Observation 7	According to RAN3, a network-based solution to store LBT-Recovery config would be limiting network functionality and thus less practical in particular when re-establishment procedure fails.
Based on the discussion in the previous sections we propose the following:
Proposal 1	In case the UE experiences consistent LBT failures in multiple BWPs of the PCell prior the RLF/HOF, the UE logs in the RLF the entire RA-InformationCommon associated to the random access attempts performed in the last BWP, and some limited information for the other BWPs in which the UE experienced consistent LBT failures prior the RLF/HOF.
Proposal 2	For each BWP (except the last one) in which the UE experienced the consistent LBT failure, the UE includes in the RA-InformationCommon at least the locationAndBandwidth, and the subcarrierSpacing of the BWP.
Proposal 3	The various BWPs in which the UE experienced the consistent LBT failures prior the RLF/HOF/successful RA, are logged in the RA-InformationCommon in chronological order.
Proposal 4	For the last BWP, the UE logs all the random access attempts, irrespective of whether the attempt was blocked by LBT or not, and irrespective of whether the lbt-FailureRecoveryConfig is configured or not.
Proposal 5	If Proposal 4 is not acceptable, the following is proposed:
a.	If lbt-FailureRecoveryConfig is not configured, the UE logs for the last BWP all the random access attempts, i.e. in the perRAAttemptInfoList, irrespective of whether the attempt was blocked by LBT or not,
b.	If lbt-FailureRecoveryConfig is configured, the UE logs for the last BWP only the random access attempts, i.e. in the perRAAttemptInfoList, for which the LBT was successful.
Proposal 6	For the logging of the number of LBT failures for the last BWP, RAN2 selects one of the two following options:
a.	If all the random access attempts (irrespective of whether LBT was successful or not for an RA attempt) are logged in the perRAAttemptInfoList, introduce a flag for each attempt, i.e. for each entry, indicating whether the LBT was successful or not
b.	If only the random access attempts for which LBT was successful are logged in the perRAAttemptInfoList, the UE indicates for each successful attempt, i.e. for each entry, the number of subsequent LBT failures that occurred before this successful attempt
Proposal 7	For each BWP of the PCell, except the last BWP, in which the UE experienced consistent LBT failures, the UE indicates the number of LBT failures experienced in the BWP during the RA procedure.
Proposal 8	RAN2 includes some information per RA procedure to aid the network to properly configure the energy detection configuration.
Proposal 9	RAN2 to discuss one of the following approaches to aid the network to properly configure the energy detection configuration.
a.	The UE includes per RA procedure the average detected power during the RA.
b.	The UE includes per RA procedure the average detected power during the RA for the failed channel access attempts and the average detected power for the successful channel access attempts
Proposal 10	RAN2 to discuss the inclusion of one of the following information per RA procedure:
a.	The UE includes the UE specific ED configuration at the moment of executing the RA
b.	The UE includes the average applied EDT value
Proposal 11	The UE includes in the RLF-Report, for the case of RLF, the latest measured RSSI as part of the measurement results of the NR-U channel of the last serving cell.
Proposal 12	The UE includes in the RLF-Report, for the case of HOF, the latest measured RSSI of the NR-U channel of the source cell, and if available, the latest measured RSSI of the NR-U channel of the target cell.
Proposal 13	In case of HOF, the UE includes the RA-InformationCommon in the RLF-Report (as in legacy) which will include NR-U related information as proposed in previous proposals.
Proposal 14	At the moment of RLF, if the UE had consistent UL LBT failures triggered in one or more BWPs at MAC layer, the RLF-Report includes the RA-InformationCommon in the RLF-Report for the random-access procedures that were initiated in one or more BWPs before the RLF.
Proposal 15	The UE includes in the RLF-Report the locationAndBandwidth, and the subcarrierSpacing of the BWP, in which the UE experienced the first consistent UL LBT failure.
Proposal 16	The UE indicates in the RLF-Report whether the UE detected unavailable SMTC occasions while T304/T310/T312 was running.
Proposal 17	UE logs the lbt-FailureRecoveryConfig in the RLF-Report, only in case of re-establishment procedure failure (i.e., when UE performs transition to RRC_IDLE state).
Proposal 18	Introduce new SHR triggering conditions for NR-U, e.g., the number of UL LBT failure prior to successfully completion of the HO.
Proposal 19	SHR includes information associated to the random access procedure performed at HO, including e.g. the number of LBT failures experienced during RA and the random access information performed in different BWPs in case of consistent UL LBT failures, prior the successful HO completion.
Proposal 20	UE includes in the SHR the number of unavailable SMTC occasions detected during the HO.
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