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Introduction
[bookmark: _Hlk36540367]This offline discussion addresses the proposals proposed as part of AI 8.13.5 dedicated to Rel-18 SON for NRU topic.
Summary
This summary is structured with three sections. In section (2.1) the proposals concerning enhancement of the RA report for the NRU are provided for discussion. The second section (2.2) provides summary of the contributions for the SHR enhancements. In the end section 2.3 summarises the proposals for the RLF report enhancements for NRU.

Summary of the proposals for RA report in NRU
Discussion on RA attempt
	company
	proposal

	CATT [1]
	[bookmark: _Toc127539853]Observation 1: Legacy counter, i.e. LBT_COUNTER or PREAMBLE_TRANSMISSION_COUNTER, is not suitable as the definition for the number of LBT failures.
[bookmark: _Toc127539749]Proposal 1: Define the number of LBT failure in RA report as the failure number of the preamble transmission due to LBT.

	Xiaomi [4]
	Proposal1: If lbt-FailureRecoveryConfig is not configured, preamble transmission with LBT failure is considered as a RA attempt. 
Proposal 2: If lbt-FailureRecoveryConfig is configured, only preamble transmission with LBT success is considered as a RA attempt.
Proposal 3:	RAN2 to confirm that numberOfPreamblesSentOnSSB/numberOfPreamblesSentOnCSI-RS represents the number of preambles that is actually transmitted without LBT failure.
Proposal 4:	UE can indicate 0 for the numberOfPreamblesSentOnSSB-r16 and numberOfPreamblesSentOnCSI-RS-r16 explicitly or implicitly.

	ZTE [5]
	Proposal 1: UE includes perRAAttemptInfoList only when preamble is actually transmitted in lower layer.

	Huawei [10]
	Proposal 1: It is proposed RAN2 to agree to introduce one new counter, e.g., the number of failed preamble transmission due to LBT failure per RA procedure/beam/RA attempt regardless whether LBT_FailureRecoveryConfig is configured or not.



Some companies discussed the definition of an RA attempt and whether a preamble transmission that is blocked by LBT issue can be considered as an RA attempt or not. They question whether we need to consider an attempt that is failed due to LBT failure as an actual attempt or not. The reasoning is that the preamble transmission counter (PREAMBLE_TRANSMISSION_COUNTER) is not incremented (LBT counter is incremented instead) if the UE fails in LBT operation and LBT-FailureRecoveryConfig is configured. However, rapporteur of the summary believes that the preamble transmission counter is never used in populating RA-Report. In addition, the RA-report logging procedural text is clear in counting the number of “attempts” and not the actual transmission on a selected beam. 

1>	set the parameters associated to individual random-access attempt in the chronological order of attempts in the perRAInfoList as follows:
2>	if the random-access resource used is associated to a SS/PBCH block, set the associated random-access parameters for the successive random-access attempts associated to the same SS/PBCH block for one or more random-access attempts as follows:
3>	set the ssb-Index to include the SS/PBCH block index associated to the used random-access resource;
3>	set the numberOfPreamblesSentOnSSB to indicate the number of successive random-access attempts associated to the SS/PBCH block;
Since the relation between the preamble transmission counter and the number of successive random-access attempts specified in the RRC spec is not clear (in rapporteur view there is no relation), the following proposal is provided to clarify the random-access attempt.

Proposal 0: In the context of NR-U, RAN2 to clarify when the random-access can be considered as attempted in the section 5.7.10.5:
a) A random-access is considered as attempted whenever PHY tries to transmit a preamble, irrespective of whether the LBT is successful or not
b) A random-access attempt is considered as attempted only if the PHY layer actually transmitted the preamble, i.e., successful LBT 

The result of the Proposal 0 can be taken as baseline for the discussion on the other proposals.

Multiple RA procedures due to consistent LBT failures
	Company
	Proposal

	Xiaomi [4]
	Proposal 8	RAN2 agrees to not record the whole RA-InformationCommon, but only the information related to LBT failure.

	Samsung [6]
	Proposal 3: UE logs information of multiple RA procedures related to consistent LBT failures in different BWP in the RA_ReportList, only when RA procedure is finally successful in a BWP.

	CMCC [7]
	Proposal 1: Introduce a new field in RA report for multiple RA procedures related to consistence LBT failure.

	Ericsson [8]
	Proposal 1: A List of RA-InformationCommon is used to capture information about the multiple RA procedures performed by the UE at different BWPs.

	Qualcomm [9]
	Proposal 1: To cover both scenarios of multiple RA procedures related to consistent LBT failures discussed in observation 1, create separate RA entries for each RA procedure related to consistent LBT failures.



As shown above 5 companies provided their view on how to log the RA reports for multiple successive RA procedures performed over multiple BWPs when UE experience consistent LBT failures. CMCC argues that a new IE is needed to include the information of multiple RA procedures executed consecutively in the RA report as the current RA-InformationCommon is only logged per successful RA operation. However, rapporteur of the summary notes that the RA-InformationCommon is logged for the failure cases as well e.g., failed OnDemand SI request or HO failure. Hence, if this is the only constraint foreseen in [7], the summary rapporteur proposes to extend the existing RA-InformationCommon for the sake of simplicity and cohesion of the contents of the reports. Based on the proposals and the above explanation the following proposal with 3 options is driven.

Proposal 1: RAN2 agree on one of the following:
a) A list of RA-InformationCommon in RA report is logged in an RA report for the case of multiple/successive RA procedures triggered by the consistent LBT failures over multiple BWPs.
b) Create separate RA reports for multiple/successive RA procedures triggered by the consistent LBT failures over multiple BWPs.
c) Only some information to be logged for multiple successive RA procedures failed due to LBT issue. FFS what information.


Number of LBT failures
	Company
	Proposal

	CATT [1]
	Proposal 2: Log the number of LBT failures per RA procedure.

	Lenovo [2]
	Proposal 2: The number of LBT failures e.g. per RACH attempt or per RA procedure can be included in the RLF report.

	Xiaomi [4]
	For FR2-2, the number of LBT failure is logged per beam. For FR2-1 and FR1, the number of LBT failure is logged per RA procedure.

	ZTE [5]
	Proposal 2: Include the number of LBT failures received per consecutive attempts in the same beam in RA report. 

	Samsung [6]
	Proposal 5: UE logs the total number of LBT failures during RA procedure.

	CMCC [7]
	Proposal 3: Introduce a new counter to log the number of LBT failure regardless whether lbt_FailureRecoveryConfig is configured or not.
Proposal 4: Log the total number of LBT failures per RA procedure.


	Ericsson [8]
	Proposal 2: UE logs number of LBT failures per selected beam in the RA report.

	Qualcomm [9]
	Proposal 3: It is sufficient for UE to indicate that there was consistent LBT failure per RA procedure in RA Report.

	Huawei [10]
	Proposal 1: It is proposed RAN2 to agree to introduce one new counter, e.g., the number of failed preamble transmission due to LBT failure per RA procedure/beam/RA attempt regardless whether LBT_FailureRecoveryConfig is configured or not.



Concerning the number of LBT failures companies have various view on granularity of the number of LBT failures in the RA report. 5 companies proposed to have RA procedure with the least granularity i.e., per RA procedure, while 5 companies propose a finer granularity at beam level or at the RA attempt level and 3/5 propose to have number of LBT failures per selected beam. Therefore, rapporteur of the summary proposes the following:

 Proposal 2: RAN2 agree one of the following options.
a) UE logs a flag that the RA attempt was failed due to LBT issue
b) UE logs the number of LBT failure per selected beam
c) UE logs the number of LBT failure per RA procedure



 
RSSI or detected power, and EDT value in the RA report 
	Company
	Proposal

	CATT [1]
	Proposal 4: Report RSSI in RA report for NR-U.

	CATT [1]
	Proposal 5: Not to report EDT in RA report for NR-U.

	Lenovo [2]
	Proposal 1: Include measured RSSI and an explicit indication concerning handover failure due to consistent LBT failure in the RLF report.


	Xiaomi [4]
	RAN2 agrees to not report the EDT set by UE, but only the RSSI.

	Ericsson [8]
	Proposal 3: UE includes the average detected power per RA procedure for the following quantities: 1) average detected power for the failed channel access attempts during an RA procedure. 2) average detected power for the successful channel access attempts during an RA procedure.
Proposal 4: UE includes the average applied EDT value per RA procedure for the following quantities: 1) average applied EDT value for the failed channel access attempts during an RA procedure. 2) average applied EDT value for the successful channel access attempts during an RA procedure.

	Qualcomm [9] 
	Proposal 4: The RSSI and EDT are not reported in the RA report.

	Huawei [10]
	Proposal 3: Average RSSI per RA procedure should be recorded in RA report for NR-U, in the granularity of per RA procedure.
Proposal 4: The EDT applied in the UE should be reported to the NW side.



Concerning the RSSI value (requested as part of RAN3 LS) to be logged in the RA report, while one company in [9] argues that RSSI value is not needed, Ericsson in [8] argues that the since the detected power is measured instead of the RSSI value, it might be more suitable to log the detected energy instead of the RSSI value. In addition, companies in [4 and 10] argue to include the average RSSI per RA procedure. Therefore, in order to fulfil the RAN3 LS request in including the RSSI measurements, rapporteur of the summary proposes the following:

Proposal 3: RAN2 agree one of the following options:
a- UE logs average detected power at the time of channel access procedure
· Average per successful channel access attempts
· Average per failed channel access attempts
b- UE logs average RSSI value during the RA procedure

The other information to be collected for the unlicensed spectrum is the applied EDT value. 3 companies including [1, 4, and 9] supports not including the EDT value in the RA report collected for NRU, while two companies propose including the applied EDT value in the RA report. Hence rapporteur of the summary proposes the following:

Proposal 4: RAN2 discuss whether to include the applied EDT value in the RA report.

BWP information
	Company
	Proposal

	CATT [1]
	Proposal 3: Log the BWP ID on which consistent LBT failure happens in RA report.

	Xiaomi [4]
	Proposal 9: RAN2 agrees to record at least the BWP information (e.g. pointA, location and bandwidth) of the RA procedures related to consistant LBT failures.

	CMCC [7]
	Proposal 2: At least include locationAndBandwidth-r16 in new field to log the BWP information for multiple RA procedures related to consistence LBT failure.



Concerning the BWP information associated to the BWP in which the RA procedure is performed, 3 companies provided their view. One company in [1] proposed to include the BWP ID in the RA report, while two companies [4,7] propose to include the frequency information such absoluteFrequencyPointA and locationAndBandwidth in the RA report. Summary rapporteur thinks such information (i.e., the exact frequency information of the RA resources toward which the RA is performed) is already logged in the RA report from Rel-16. Hence the proposal is the following.

Proposal 5: RAN2 discuss whether to include BWP ID in which the LBT failure is detected, in the RA report.

Some additional information is proposed in [4] to be included in the RA-InformationCommon for the 2 step RA procedure:

Proposal 6: RAN2 discuss indicating whether MsgA payload transmission is failed due to LBT in 2 step RA procedure.


There are other proposals that might be discussed when the most common proposals are discussed. Proposals are noted here for the record.

	company
	proposal

	Huawei [10]
	Proposal 5: For RA-InformationCommon enhancements, the entire sensing and the ratio of idle contention windows can be considered.

	CMCC [7]
	Proposal 5: The LBT information can be added in measurement reporting for immediate MDT.




























Summary of the proposals for SHR
Proposals concerning the enhancement of successful handover report (SHR) can be classified in two categories that are summarized in the following

SHR configuration for NR-U
	company
	Proposal

	CATT [1]
	Proposal 6: Triggering condition for SHR reporting consistent LBT failure information can be: the number of LBT failure in RA procedure is larger than a threshold during a duration when UE receives the HO command to the time of HO is successful.

	Lenovo [2]
	Proposal 5: Consistent LBT failures in at least one UL BWP on the source cell and/or target cell can be considered as a triggering condition for generating a SHR in NR-U.

	Samsung [6]
	Proposal 9: Existing SHR configuration and threhsolds can be reused for NR-U. 


	Ericsson [8]
	Proposal 13	Introduce new SHR triggering conditions for NR-U, e.g., the number of UL LBT failure prior to successfully completion of the HO.




Concerning the SHR triggering conditions for the sake of data collection in NR-U at the time of execution of the handover, 3 companies [1, 2, 8] proposed to define SHR triggering conditions based on NRU peculiarities. For example, the number of LBT failure while executing the HO and/or consistent LBT failure in a configured BWP while executing the HO. One company also proposed to reuse the existing SHR triggering threshold in the NR-U. Given that the extension of the SHR triggering conditions is foreseen in Rel-17 SHR configuration, to enable an efficient data collection in NR-U, rapporteur of the summary propose the following

Proposal 7: RAN2 choose the SHR triggering conditions in NR-U based on the following options.
· SHR triggering based on the number of LBT failures being greater than a threshold while executing the HO
· SHR triggering based on consistent LBT failure in at least one BWP
· Existing SHR configuration and threshold can be reused for NR-U


NR-U related measurements in SHR
	company
	Proposal

	CATT [1]
	Proposal 7: The content in SHR for LBT failure can follow the content in RA-InformationCommon for LBT failure.

	Lenovo [2]
	Proposal 6: The identifier of the UL BWP where consistent LBT failure occurs can be included in the SHR.
Proposal 7: Number of LBT failures e.g. per RACH attempt or per RA procedure, and time information during handover procedure e.g. time duration for UL LBT before per RACH attempt and the time elapsed since the last HO execution until successful LBT can be included in the SHR.


	Samsung [6]
	Proposal 10: UE logs LBT related information of the cell (source/target) which provided the configuration of the satisfied condition in SHR.

	Ericsson [8]
	Proposal 14: SHR includes information associated to the random access procedures that were initiated due to such consistent UL LBT failures just before the successful HO completion.
Proposal 15: UE includes in the SHR the number of absence of DL SSBs at the target cell while executing HO.


	Huawei [10]
	Proposal 6: RAN2 to adopt the above enhancements for RLF and SHR reports, such as the average sensing time, the ratio of idle contention windows, average measured RSSI and EDT, The number of consistent LBT failures and BWP specific lbt-FailureRecoveryConfig.



In general, the proposals on the inclusion of the LBT related issues in the SHR are closely related to the information and measurements proposed to be included in the RA report. If we agree to include the list of RA-InformationCommon in the RA report, a similar IE can be reused in the SHR. Therefore, as a baseline agreement, rapporteur of the summary propose the following.

Proposal 8: RAN2 agree to include the list of RA-InformationCommon in the SHR when successful handover involves LBT issue (e.g., when the SHR triggering condition is LBT related triggering condition)

































Summary of the proposals for RLF report
LBT-FailureRecoveryConfig 
	Company
	Proposal

	Ericsson [8]
	Proposal 11: Upon failure of re-establishment procedure, UE logs the lbt-FailureRecoveryConfig in the RLF-Report, if the UE declares RLF due to consistent LBT failure.

	Nokia [3]
	Proposal 1: Introduce a new configuration index parameter that is provided by the network with the configuration. The UE stores the configuration index and provides them within the RLF reports.

	Huawei [10]
	Proposal 6: RAN2 to adopt the above enhancements for RLF and SHR reports, such as the average sensing time, the ratio of idle contention windows, average measured RSSI and EDT, The number of consistent LBT failures and BWP specific lbt-FailureRecoveryConfig.



Concerning inclusion of the LBT-FailureRecoveryConfig, 3 companies provided their view basing the received LS from RAN3. Nokia in [3] proposed to send a configuration index to the UE as part of normal RRC reconfiguration procedure. The 32-bit configuration index will be logged by the UE upon failure in the RLF report and will be sent back to the network to fetch the configuration used by the UE at the time of failure. However, rapporteur of the summary believes there is already C-RNTI logged by the UE in the RLF report that is traditionally used for the same purpose. So, the advantage of the new 32-bit configuration index is unclear. Therefore, based on the proposal of the other companies, the summary is provided as following:

Proposal 9: RAN2 agree on one of the following options
a) Include the LBT-FailureRecoveryConfig in the RLF report only when/if the re-establishment procedure fails.
b) Change the RRC Reconfiguration procedure by adding a new 32-bit configuration index, that UE logs in RLF report beside C-RNTI when RLF occurs.


RSSI measurements in the RLF report
	Company
	Proposal

	Lenovo [2]
	Proposal 1: Include measured RSSI and an explicit indication concerning handover failure due to consistent LBT failure in the RLF report.

	ZTE [5]

	Proposal 3: Include in RLF-report the latest RSSI measurements if available when RLF happens and rlf-cause is set to lbt-failure or when HOF happens and at least one consistent lbt-failure is detected. 

	Samsung [6]
	Proposal 8: Introduce RSSI measurements in the RLF report.

	Ericsson [8]
	Proposal 7:	If RA-InformationCommon is not present, UE includes the latest detected power and the latest applied EDT value in the RLF report.
Proposal 9:	UE includes the absence of DL SSB transmission in the RLF report for RLF/HOF.
Proposal 10: In case of absence of the DL reference signals at the target cell, the UE sets the rlf-cause to the absence of DL reference signal at the target cell.

	Huawei [10]
	Proposal 6: RAN2 to adopt the above enhancements for RLF and SHR reports, such as the average sensing time, the ratio of idle contention windows, average measured RSSI and EDT, The number of consistent LBT failures and BWP specific lbt-FailureRecoveryConfig.
Proposal 7: For the latest measured RSSI in the RLF report, it is proposed RAN2 to discuss:
· whether it refers to RSSI result, e.g. refers to the IE rssi-Result-r16
or, whether it refers to both RSSI result and channel occupancy, e.g. refers to the IE rssi-Result-r16 and the IE channelOccupancy-r16



Including the RSSI measurement in the RLF report is discussed by 5 companies. 4 companies [2, 5, 6, 10] propose to include the RSSI measurement in the RLF report while one company in [8] argues that RSSI measurement may not be performed for the sake of channel access procedure and the UE compares the detected power with the EDT for the channel access purpose, hence it is proposed to include the latest detected power in the RLF report. However, then it comes to the RSSI measurement, rapporteur of the summary believes that RSSI measurement is available at the UE. Therefore, the following summary proposal is provided.

Proposal 10: RAN2 agree on one of the following options.
· UE includes the latest RSSI measurements in the RLF report. FFS when to include it
· UE includes the latest detected power in the RLF report. FFS when to include it

In addition, it has been proposed by [8] to include the absence of the DL SSB in the RLF report. The paper [8] discusses that according to RAN4 requirements specified in TS 38.133, the UE measures the absence of the DL SSBs caused by the LBT issue. Such information would be valuable to determine whether the failure is caused by the wrong mobility configuration or by the DL LBT issue led to absence of the DL reference signals. Therefore, rapporteur of the summary proposes the following.

Proposal 11: RAN2 agree to include information of absence of the SSB in the RLF report.

	company
	proposal

	Lenovo [2]
	Proposal 1: Include measured RSSI and an explicit indication concerning handover failure due to consistent LBT failure in the RLF report.

	ZTE[5]
	Proposal 4: No need to introduce explicit indication in RLF-report that the indication that handover failure occurred due to consistent LBT failures.

	Samsung [6]
	Proposal 7: RAN2 to discuss additional info in RLF report when the reported RLF cause is not consistent UL LBT failures, but UL LBT failures have an impact on RLF.

	CMCC [7] 
	Proposal 4: Study the LBT failure have impacts on the RA failure or RLF case.

	Ericsson [8]
	1. [bookmark: _Toc127303832]Proposal 12: UE logs in the RLF-Report information that consistent LBT failure indirectly caused RLF/HOF. FFS on the details (explicit or implicit indication).



There has been also discussions and proposals on the scenarios in which the LBT is not the cause of the failure but indirectly contributed to the failure. For example, when the UE experience LBT failure during HO execution, the UE waits until expiry of T304 timer and hence the RLF cause will not be set to LBT failure. Such LBT failures might be possible to be extracted implicitly by other information e.g., RA-InformationCommon if we log LBT information therein. Therefore, rapporteur of the summary suggest we wait for more progress on the content of the RA-InformationCommon as well as other enhancements for the RLF report. Later we can identify the scenarios that explicit indication of LBT failure in the RLF report is required.
In addition, the following proposal has been noted here as not fallen into the common proposals. So it can be discussed when the common set of proposals are stable.

	company
	proposal

	Lenovo [2]
	Proposal 3: Time information during handover procedure, e.g. time duration for UL LBT before per RACH attempt and the time elapsed since the last HO execution until successful LBT, can be included in the RLF report.



Conclusion
Proposal 0: In the context of NR-U, RAN2 to clarify when the random-access can be considered as attempted in the section 5.7.10.5:
a) A random-access is considered as attempted whenever PHY tries to transmit a preamble, irrespective of whether the LBT is successful or not
b) A random-access attempt is considered as attempted only if the PHY layer actually transmitted the preamble, i.e., successful LBT 

Proposal 1: RAN2 agree on one of the following:
a) A list of RA-InformationCommon in RA report is logged in an RA report for the case of multiple/successive RA procedures triggered by the consistent LBT failures over multiple BWPs.
b) Create separate RA reports for multiple/successive RA procedures triggered by the consistent LBT failures over multiple BWPs.
c) Only some information to be logged for multiple successive RA procedures failed due to LBT issue. FFS what information.

Proposal 2: RAN2 agree one of the following options.
a) UE logs a flag that the RA attempt was failed due to LBT issue
b) UE logs the number of LBT failure per selected beam
c) UE logs the number of LBT failure per RA procedure

Proposal 3: RAN2 agree one of the following options:
c- UE logs average detected power at the time of channel access procedure
· Average per successful channel access attempts
· Average per failed channel access attempts
d- UE logs average RSSI value during the RA procedure

Proposal 4: RAN2 discuss whether to include the applied EDT value in the RA report.

Proposal 5: RAN2 discuss whether to include BWP ID in which the LBT failure is detected, in the RA report.

Proposal 6: RAN2 discuss indicating whether MsgA payload transmission is failed due to LBT in 2 step RA procedure.

Proposal 7: RAN2 choose the SHR triggering conditions in NR-U based on the following options.
· SHR triggering based on the number of LBT failures being greater than a threshold while executing the HO
· SHR triggering based on consistent LBT failure in at least one BWP
· Existing SHR configuration and threshold can be reused for NR-U

Proposal 8: RAN2 agree to include the list of RA-InformationCommon in the SHR when successful handover involves LBT issue (e.g., when the SHR triggering condition is LBT related triggering condition)

Proposal 9: RAN2 agree on one of the following options
a) Include the LBT-FailureRecoveryConfig in the RLF report only when/if the re-establishment procedure fails.
b) Change the RRC Reconfiguration procedure by adding a new 32-bit configuration index, that UE logs in RLF report beside C-RNTI when RLF occurs.

Proposal 10: RAN2 agree on one of the following options.
· UE includes the latest RSSI measurements in the RLF report. FFS when to include it
· UE includes the latest detected power in the RLF report. FFS when to include it

Proposal 11: RAN2 agree to include information of absence of the SSB in the RLF report.
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