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Introduction
[bookmark: _Hlk36540367]During the RAN2#109e meeting, all the functional open issues were sorted out and the associated agreements were implemented in RRC specification which in turn was approved in RAN#87. In this contribution, we discuss some of the open issues (no new functionality but mainly about corrections) associated to the RLF report, RA report and CEF report in the current specifications.
[bookmark: _Ref178064866]Discussion
RAReport
No issues were identified with RAReport other than the current procedural text related RIL issue (class-2) associated to the inclusion of RAReport for 2-step RA as well. We believe this should be discussed in ASN.1 main session/e-mail. In our understanding, 2-step RA related RAReport construction will be discussed in rel-17 as this is already captured in the WI description of rel-17. Therefore, we propose to restrict the discussions of RAReport in rel-16 to only 4 step RA. 
1. [bookmark: _Toc37269423][bookmark: _Toc37272326][bookmark: _Toc37274209][bookmark: _Toc37274989][bookmark: _Toc37318015]Currently captured RAReport contents are applicable only for 4-step random access procedure.
1. [bookmark: _Toc37269424][bookmark: _Toc37272327][bookmark: _Toc37274210][bookmark: _Toc37274990][bookmark: _Toc37318016]RAN2 is kindly requested to agree the CRs provided in [1].
 
RLF Report
connectionFailureType inclusion in RLFReport
There are two reasons for generating an RLF report as specified in the procedural text. One for capturing the failure information upon declaring RLF and another upon declaring handover failure. In both these scenarios, the UE includes the connectionFailureType. When the RLFReport is generated due to handover failure the UE stores hof in connectionFailureType and when the RLFReport is generated due to radio link failure the UE stores rlf in connectionFailureType. Therefore, we propose to make the connectionFailureType mandatory in the RLFReport. 
1. [bookmark: _Toc37054276][bookmark: _Toc37076054][bookmark: _Toc37080217][bookmark: _Toc37135604][bookmark: _Toc37136040][bookmark: _Toc37139809][bookmark: _Toc37269425][bookmark: _Toc37272328][bookmark: _Toc37274211][bookmark: _Toc37274991][bookmark: _Toc37318017]Remove OPTIONAL for connectionFailureType in RLF report.

failedPCell inclusion in RLF report
When the UE generates an RLF report due to handover failure, the UE includes the target cell identity in the failedPCell as the failure occurred due to the RA procedure in the target cell. When the UE generates an RLF report due to radio link failure, the UE includes the identity of the cell in which the UE declared the RLF as part of the failedPCell in the RLF report. Therefore, the failedPCell is a mandatory information to be included in the RLF report. However, failedPCellID is OPTIONAL in the RLFReport IE. We propose to remove the OPTIONAL tag to failedPCell.
1. [bookmark: _Toc37054278][bookmark: _Toc37076056][bookmark: _Toc37080219][bookmark: _Toc37135606][bookmark: _Toc37136042][bookmark: _Toc37139811][bookmark: _Toc37269426][bookmark: _Toc37272329][bookmark: _Toc37274212][bookmark: _Toc37274992][bookmark: _Toc37318018]Remove OPTIONAL for failedPCellID in RLF report.
Bluetooth/WLAN/Sensor configuration for respective Bluetooth/WLAN/sensor measurements in RLF report 
In the current procedural text, it is stated that the UE shall use the WLAN/Bluetooth/Sensor measurement configuration as provided in otherConfig for subsequenct measurement reporting.
1>	if the received otherConfig includes the obtainLocation:
2>	attempt to have detailed location information available for any subsequent measurement report;
NOTE 1:	The UE is requested to attempt to have valid detailed location information available whenever sending a measurement report for which it is configured to include available detailed location information. The UE may not succeed e.g. because the user manually disabled the GPS hardware, due to no/poor satellite coverage. Further details, e.g. regarding when to activate GNSS, are up to UE implementation.
1>	if the received otherConfig includes the BT-NameListConfig:
2>	if BT-NameListConfig is set to setup, attempt to have Bluetooth measurement results available for subsequent measurement report;
1>	if the received otherConfig includes the WLAN-NameListConfg:
2>	if WLAN-NameListConfg is set to setup, attempt to have WLAN measurement results available for subsequent measurement report;
NOTE 2:	The UE is requested to attempt to have valid Bluetooth measurements and WLAN measurements whenever sending a measurement report for which it is configured to include these measurements. The UE may not succeed e.g. because the user manually disabled the WLAN or Bluetooth hardware. Further details, e.g. regarding when to activate WLAN or Bluetooth, are up to UE implementation.
1>	if the received otherConfig includes the Sensor-NameListConfig:
2>	if Sensor-NameListConfig is set to setup, attempt to have Sensor measurement results available for subsequent measurement report;

However, RLF report is not part of the measurement report framework but still upon sending the RLF report the UE includes the available WLAN, Bluetooth, Sensor measurements whose configuration was received in the otherConfig. Therefore, it needs to be clarified that the UE can use the WLAN, Bluetooth and sensor configuration as received in otherConfig to obtain the respective measurements for subsequent measurement report and also the RLF report.
1. [bookmark: _Toc37076058][bookmark: _Toc37080221][bookmark: _Toc37135608][bookmark: _Toc37136044][bookmark: _Toc37139813][bookmark: _Toc37269427][bookmark: _Toc37272330][bookmark: _Toc37274213][bookmark: _Toc37274993][bookmark: _Toc37318019]Clarify that the WLAN, Bluetooth, Sensor configuration received in the otherConfig is used for deriving the respective WLAN, Bluetooth and sensor measurements to be included in any subsequent measurement report and any subsequent RLF report.
LTE-NR handover failure related RLF report
In the current NR and LTE RRC specification, the RLF reporting upon an handover failure is included for the following scenarios involving only or both of NR and LTE RATs:
	Source RAT
	Target RAT
	Which RAT the UE re-connects to again (re-establishment or state transition)
	RLF reporting is supported or not

	LTE
	LTE
	LTE
	Yes

	LTE
	LTE
	NR
	Yes

	LTE
	NR
	LTE
	No

	LTE
	NR
	NR
	No

	NR
	LTE
	LTE
	No

	NR
	LTE
	NR
	No

	NR
	NR
	LTE
	No

	NR
	NR
	NR
	Yes



From the table, we can see that only three types of scenarios are supported i.e., LTE-LTE-LTE, LTE-LTE-NR and NR-NR-NR. There are two other scenarios that has been clearly postponed to release 17 based on the agreements in RAN2#109e which includes the scenario of an LTE cell receiving the NR related (NR RRC encoded) RLF reports (LTE-NR-LTE and NR-NR-LTE).

Agreements:
1	Postpone the issue of NR RLF reporting to LTE to R17.
There are three more scenarios which are not supported in the current RLF reporting procedures: 
Scenario-1: LTE to NR handover and UE re-connects to/re-establishes in an NR cell
When there is an inter-RAT handover from LTE to NR and if the UE fails, then the UE should be able to record the RLF report in NR RRC format as the failed cell is an NR cell. However, in the current NR RRC specification, the UE can store only an NR cell in the previousPCellId. This should be changed so that the UE can record an LTE cell as previous PCell in which the UE received the handover command. With this change the UE can store the RLF report and report it to the NR cell in which the UE pops up. One can follow the method of supporting similar feature in LTE i.e., the UE does not have any explicit capability bit for this and this is an optional feature without capability bit. 
1. [bookmark: _Toc37054280][bookmark: _Toc37076060][bookmark: _Toc37080223][bookmark: _Toc37135610][bookmark: _Toc37136046][bookmark: _Toc37139815][bookmark: _Toc37269428][bookmark: _Toc37272331][bookmark: _Toc37274214][bookmark: _Toc37274994][bookmark: _Toc37318020]Include the possibility to have an LTE cell as the previousPCellId in the RLF-Report in NR RRC specification.
1. [bookmark: _Toc37269429][bookmark: _Toc37272332][bookmark: _Toc37274215][bookmark: _Toc37274995][bookmark: _Toc37318021]The support of inter-RAT MRO report associated RLF reporting in LTE to NR handover scenario is an optional feature without UE capability bit. 
1. [bookmark: _Hlk37262508][bookmark: _Toc37054281][bookmark: _Toc37076061][bookmark: _Toc37080224][bookmark: _Toc37135611][bookmark: _Toc37136048][bookmark: _Toc37139817][bookmark: _Toc37269430][bookmark: _Toc37272333][bookmark: _Toc37274216][bookmark: _Toc37274996][bookmark: _Toc37318022]RAN2 is kindly requested to agree the CRs provided in [2] and [3].
Scenario-2: NR to LTE handover and UE re-connects to/re-establishes in an LTE cell 
When there is an inter-RAT handover from NR to LTE and if the UE fails, then the UE should be able to record the RLF report in LTE RRC format as the failed cell is an LTE cell. However, in the current LTE RRC specification, the UE can store only an LTE/UTRA cell in the previousPCellId/previousUTRA-CellId. This should be changed so that the UE can record an NR cell as previous PCell in which the UE received the handover command. With this change the UE can store the RLF report and report it to the LTE cell in which the UE pops up. 
1. [bookmark: _Toc37054282][bookmark: _Toc37076062][bookmark: _Toc37080225][bookmark: _Toc37135612][bookmark: _Toc37136049][bookmark: _Toc37139818][bookmark: _Toc37269431][bookmark: _Toc37272334][bookmark: _Toc37274217][bookmark: _Toc37274997][bookmark: _Toc37318023]Include the possibility to have an NR cell as the previousPCellId  in the RLF-Report in LTE RRC specification.
1. [bookmark: _Toc37269432][bookmark: _Toc37272335][bookmark: _Toc37274218][bookmark: _Toc37274998][bookmark: _Toc37318024]The support of inter-RAT MRO report associated RLF reporting in NR to LTE handover scenario is an optional feature without UE capability bit. 
1. [bookmark: _Toc37054283][bookmark: _Toc37076063][bookmark: _Toc37080226][bookmark: _Toc37135613][bookmark: _Toc37136050][bookmark: _Toc37139819][bookmark: _Toc37269433][bookmark: _Toc37272336][bookmark: _Toc37274219][bookmark: _Toc37274999][bookmark: _Toc37318025]RAN2 is kindly requested to agree the CRs provided in [4] and [5].
Scenario-3: NR to LTE handover and UE re-connects to/re-establishes in an NR cell
Solving the issue of scenario-2 will also solve the issue of scenario-3.

Cross RAT RLF reporting related
The procedural text related to cross-RAT RLF reporting is captured as follows.
2>	else if the UE has radio link failure information or handover failure information available in VarRLF-Report of TS 36.331 [10] and if the RPLMN is included in plmn-IdentityList stored in VarRLF-Report of TS 36.331 [10]:
3>	set timeSinceFailure in VarRLF-Report of TS 36.331 [10] to the time that elapsed since the last radio link or handover failure in EUTRA;
[bookmark: _Hlk36739807]3>	set the rlf-Report in the UEInformationResponse message to the value of rlf-Report in VarRLF-Report;
3>	discard the rlf-Report from VarRLF-Report upon successful delivery of the UEInformationResponse message confirmed by lower layers;
3>	discard the rlf-Report from VarRLF-Report of TS 36.331 [10] upon successful delivery of the UEInformationResponse message confirmed by lower layers;
The yellow highlighted part of the text just indicates the UE to transfer the contents of rlf-Report in the UE variable in VarRLF-Report. Here, it is not clear that the UE should do this operation for the UE variable in the TS 36.331. Therefore, we propose to clarify in the procedural text that the UE sets the rlf-Report in the UEInformationResponse message to the value of rlf-Report in VarRLF-Report of TS 36.331.
1. [bookmark: _Toc37054284][bookmark: _Toc37076064][bookmark: _Toc37080227][bookmark: _Toc37135614][bookmark: _Toc37136051][bookmark: _Toc37139820][bookmark: _Toc37269434][bookmark: _Toc37272337][bookmark: _Toc37274220][bookmark: _Toc37275000][bookmark: _Toc37318026]Clarify in the procedural text that the UE sets the rlf-Report in the UEInformationResponse message to the value of rlf-Report in VarRLF-Report of TS 36.331.
Missing TAC for reestablishmentCellID in RLF report
In the current RLF report the UE includes the CGI of the reestablishment cell. As discussed during RAN2 109e meeting for the failedPCell and previousPCell of RLF report, there is an advantage of including the TAC information along with the CGI information to identify this cell uniquely within the PLMN. This is also useful for the source cell if it wants to optimize handover parameters towards both failed cell and reestablishment cell (too early handover and handover to wrong cell scenarios). Therefore, we propose to add the TAC information of the reestablishment cell in the RLFreport.
1. [bookmark: _Toc37275001][bookmark: _Toc37318027]Use CGI-Info-LoggingDetailed-r16 instead of CGI-Info-Logging-r16 to encode reestablishmentCellId-r16 in rlfReport-r16.
1. [bookmark: _Toc37275002][bookmark: _Toc37318028]RAN2 is kindly requested to agree the CR provided in [11].

Issues under class - 2
The current procedural text for the inclusion of RLF report allows for the creation of RLF report upon having LBT failures (section 5.3.10.3).
2>	upon indication of consistent uplink LBT failures from MCG MAC:
3>	if the indication is from MCG RLC and CA duplication is configured and activated, and for the corresponding logical channel allowedServingCells only includes SCell(s):
4>	initiate the failure information procedure as specified in 5.7.5 to report RLC failure.
3>	else:
4>	consider radio link failure to be detected for the MCG i.e. RLF;
4>	discard any segments of segmented RRC messages received;
4>	store the following radio link failure information in the VarRLF-Report by setting its fields as follows:

If there is an RLF due to consistent LBT failure then the UE declares RLF. The UE starts performing the updating of the contents of VarRLF-Report as part of the post RLF procedure. As part of this procedure, the UE needs to fill the field rlf-Cause based on the trigger for declaring RLF which should have been LBTFailure.
5>	set the rlf-Cause to the trigger for detecting radio link failure;


However, the contents of the ASN.1 does not allow the inclusion of LBTFailure as a rlf-cause. Therefore, we have proposed to add LBTFailure as an rlf-cause in the CR [6]. In our understanding the consistent LBTFailure is also applicable for SCG and therefore, we propose to include lbtFailure as a failureType in SCGFailureInfomationNR in LTE RRC specification.
1. [bookmark: _Toc37269436][bookmark: _Toc37272339][bookmark: _Toc37274221][bookmark: _Toc37275003][bookmark: _Toc37318029]Include lbtFailure as an option in rlfCause in RLF report.
1. [bookmark: _Toc37269437][bookmark: _Toc37272340][bookmark: _Toc37274222][bookmark: _Toc37275004][bookmark: _Toc37318030]Include lbtFailure as a failureType in SCGFailureInfomationNR in LTE RRC specification.
1. [bookmark: _Toc37269438][bookmark: _Toc37272341][bookmark: _Toc37274223][bookmark: _Toc37275005][bookmark: _Toc37318031]RAN2 is kindly requested to agree the CR provided in [6] and [7].

Creation of new section under 5.3.10 
In the SCGFailure scenario, the UE includes the failureType field in the SCGFailureInformationNR or SCGFailureInformation messages and how the UE is supposed to set the contents of failureType field is explicitly captured in section 5.7.3.3 of TS 38.331.
When the UE declares RLF on MCG, the UE is expected to fill rlf-Cause field in the RLFReport. However, the current procedural text does not provide explicit indication as to how this field is populated. It is strange that the SCGFailure scenario has all the detailed procedural text but not the RLF on MCG. Therefore, we propose to add a new section for ‘RLF cause determination for MCG RLF ’.
1. [bookmark: _Toc37272342][bookmark: _Toc37274224][bookmark: _Toc37275006][bookmark: _Toc37318032]Create a new section titled ‘RLF cause determination for MCG RLF’ under section 5.3.10 and include procedural text related to how the UE shall populate the rlf-Cause filed in RLFReport.
1. [bookmark: _Toc37272343][bookmark: _Toc37274225][bookmark: _Toc37275007][bookmark: _Toc37318033]RAN2 is kindly requested to agree the TP provided in appendix.

SCG failure related
Missing beamFailureRecoveryFailure as a rlf-Cause in SCGFailureInformation
In the RLF report, the UE includes the reason for declaring RLF as part of the rlf-Cause. In the latest RRC specification, the RLFReport contains the following:
[bookmark: _Hlk23945887]        rlf-Cause-r16                        ENUMERATED {t310-Expiry, randomAccessProblem, rlc-MaxNumRetx,
                                                         beamFailureRecoveryFailure, spare4, spare3, spare2, spare1},

When the UE declares RLF on the SCG, then the UE sends the SCGFailureInformation message to MN. The SCGFailureInformation captured in the latest RRC spec is as follows. 
SCGFailureInformation message
-- ASN1START
-- TAG-SCGFAILUREINFORMATION-START

SCGFailureInformation ::=                 SEQUENCE {
    criticalExtensions                         CHOICE {
        scgFailureInformation                     SCGFailureInformation-IEs,
        criticalExtensionsFuture                 SEQUENCE {}
    }
}

SCGFailureInformation-IEs ::=        SEQUENCE {
    failureReportSCG                     FailureReportSCG                    OPTIONAL,
    nonCriticalExtension                 SCGFailureInformation—v1590-IEs     OPTIONAL
}

SCGFailureInformation-v1590-IEs ::=       SEQUENCE {
    lateNonCriticalExtension                OCTET STRING            OPTIONAL,
    nonCriticalExtension                    SEQUENCE {}             OPTIONAL
}

[bookmark: _Hlk535235836]FailureReportSCG ::=                       SEQUENCE {
    failureType                                    ENUMERATED {
                                                           t310-Expiry, randomAccessProblem,
                                                           rlc-MaxNumRetx,
                                                           synchReconfigFailureSCG, scg-ReconfigFailure,
                                                           srb3-IntegrityFailure, scg-lbtFailure, t312-Expiry-r16},
    measResultFreqList                           MeasResultFreqList                       OPTIONAL,
    measResultSCG-Failure                       OCTET STRING (CONTAINING MeasResultSCG-Failure)                              OPTIONAL,
    ...,
    [[
    locationInfo-r16                              LocationInfo-r16            OPTIONAL
    ]]
}

MeasResultFreqList ::=               SEQUENCE (SIZE (1..maxFreq)) OF MeasResult2NR


-- TAG-SCGFAILUREINFORMATION-STOP
-- ASN1STOP
 
In the SCGFailureInformation also, the UE the failureType field which is in principle similar to the rlf-Cause field in RLFReport. However, the failureType field included in the SCGFailureInformation does not include beamFailureRecoveryFailure as one of the causes. 
1. [bookmark: _Toc37054286][bookmark: _Toc37076066][bookmark: _Toc37080229][bookmark: _Toc37135616][bookmark: _Toc37136053][bookmark: _Toc37139822][bookmark: _Toc37269439][bookmark: _Toc37272344][bookmark: _Toc37274226][bookmark: _Toc37275008][bookmark: _Toc37318034]Include beamFailureRecoveryFailure as a failureType in SCGFailureInformation (NR RRC spec) and SCGFailureInformationNR (LTE RRC spec) messages.
1. [bookmark: _Toc37054287][bookmark: _Toc37076067][bookmark: _Toc37080230][bookmark: _Toc37135617][bookmark: _Toc37136054][bookmark: _Toc37139823][bookmark: _Toc37269440][bookmark: _Toc37272345][bookmark: _Toc37274227][bookmark: _Toc37275009][bookmark: _Toc37318035]RAN2 is kindly requested to agree the CRs provided in [8] and [9].
UE Capabilities related
Some of the UE capabilities related to SON and MDT functionalities were included in 38.306 in the R2-2000299 contribution to RAN2#109e meeting. The newly introduced capabilities include rach-Report, barometerMeasReport, immMeasBT, immMeasWLAN, loggedMeasBT, loggedMeasurements, loggedMeasWLAN, orientationMeasReport, speedMeasReport, standaloneGNSS-Location and ulPDCP-Delay. However, these UE capabilities are not reflected in the RRC CR.
1. [bookmark: _Toc37139828][bookmark: _Toc37269448][bookmark: _Toc37272353][bookmark: _Toc37274235][bookmark: _Toc37275017][bookmark: _Toc37318036]Include rach-Report, barometerMeasReport, immMeasBT, immMeasWLAN, loggedMeasBT, loggedMeasurements, loggedMeasWLAN, orientationMeasReport, speedMeasReport, standaloneGNSS-Location and ulPDCP-Delay in section 6.3.3 of RRC specification, TS 38.331.
In addition to the above capabilities, new capabilities were added in RAN2#109e meeting.
1	Introduce a capability in 38.306 for cross-RAT RLF report delivery.
This needs to be captured in both TS 38.306 and TS 38.331. 
1. [bookmark: _Toc37139829][bookmark: _Toc37269449][bookmark: _Toc37272354][bookmark: _Toc37274236][bookmark: _Toc37275018][bookmark: _Toc37318037]Include crossRAT-RLFReport in TS 38.306 and section 6.3.3 of TS 38.331.
1. [bookmark: _Toc37269450][bookmark: _Toc37272355][bookmark: _Toc37274237][bookmark: _Toc37275019][bookmark: _Toc37318038]RAN2 is kindly requested to agree the CRs provided in [3] and [10].

Conclusion
Based on the discussion in section 2 we propose the following:
Proposal 1	Currently captured RAReport contents are applicable only for 4-step random access procedure.
Proposal 2	RAN2 is kindly requested to agree the CRs provided in [1].
Proposal 3	Remove OPTIONAL for connectionFailureType in RLF report.
Proposal 4	Remove OPTIONAL for failedPCellID in RLF report.
Proposal 5	Clarify that the WLAN, Bluetooth, Sensor configuration received in the otherConfig is used for deriving the respective WLAN, Bluetooth and sensor measurements to be included in any subsequent measurement report and any subsequent RLF report.
Proposal 6	Include the possibility to have an LTE cell as the previousPCellId in the RLF-Report in NR RRC specification.
Proposal 7	The support of inter-RAT MRO report associated RLF reporting in LTE to NR handover scenario is an optional feature without UE capability bit.
Proposal 8	RAN2 is kindly requested to agree the CRs provided in [2] and [3].
Proposal 9	Include the possibility to have an NR cell as the previousPCellId  in the RLF-Report in LTE RRC specification.
Proposal 10	The support of inter-RAT MRO report associated RLF reporting in NR to LTE handover scenario is an optional feature without UE capability bit.
Proposal 11	RAN2 is kindly requested to agree the CRs provided in [4] and [5].
Proposal 12	Clarify in the procedural text that the UE sets the rlf-Report in the UEInformationResponse message to the value of rlf-Report in VarRLF-Report of TS 36.331.
Proposal 13	Use CGI-Info-LoggingDetailed-r16 instead of CGI-Info-Logging-r16 to encode reestablishmentCellId-r16 in rlfReport-r16.
Proposal 14	RAN2 is kindly requested to agree the CR provided in [11].
Proposal 15	Include lbtFailure as an option in rlfCause in RLF report.
Proposal 16	Include lbtFailure as a failureType in SCGFailureInfomationNR in LTE RRC specification.
Proposal 17	RAN2 is kindly requested to agree the CR provided in [6] and [7].
Proposal 18	Create a new section titled ‘RLF cause determination for MCG RLF’ under section 5.3.10 and include procedural text related to how the UE shall populate the rlf-Cause filed in RLFReport.
Proposal 19	RAN2 is kindly requested to agree the TP provided in appendix.
Proposal 20	Include beamFailureRecoveryFailure as a failureType in SCGFailureInformation (NR RRC spec) and SCGFailureInformationNR (LTE RRC spec) messages.
Proposal 21	RAN2 is kindly requested to agree the CRs provided in [8] and [9].
Proposal 22	Include rach-Report, barometerMeasReport, immMeasBT, immMeasWLAN, loggedMeasBT, loggedMeasurements, loggedMeasWLAN, orientationMeasReport, speedMeasReport, standaloneGNSS-Location and ulPDCP-Delay in section 6.3.3 of RRC specification, TS 38.331.
Proposal 23	Include crossRAT-RLFReport in TS 38.306 and section 6.3.3 of TS 38.331.
Proposal 24	RAN2 is kindly requested to agree the CRs provided in [3] and [10].
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Appendix: TP for 38.331
/*start of change*/
[bookmark: _Toc20425748][bookmark: _Toc29321144][bookmark: _Toc36756747][bookmark: _Toc36836288][bookmark: _Toc36843265][bookmark: _Toc37067554]5.3.10	Radio link failure related actions
[bookmark: _Toc20425749][bookmark: _Toc29321145][bookmark: _Toc36756748][bookmark: _Toc36836289][bookmark: _Toc36843266][bookmark: _Toc37067555][bookmark: _Toc20425751][bookmark: _Toc29321147][bookmark: _Toc36756750][bookmark: _Toc36836291][bookmark: _Toc36843268][bookmark: _Toc37067557][bookmark: _Toc36756749][bookmark: _Toc36836290][bookmark: _Toc36843267][bookmark: _Toc37067556]5.3.10.1	Detection of physical layer problems in RRC_CONNECTED
The UE shall:
[bookmark: _Hlk34332119]1>	if dapsConfig is configured for any DRB, upon receiving N310 consecutive "out-of-sync" indications for the source from lower layers while T304 is running:
2>	start timer T310 for the source.
1>	upon receiving N310 consecutive "out-of-sync" indications for the SpCell from lower layers while neither T300, T301, T304, T311 nor T319 are running:
2>	start timer T310 for the corresponding SpCell.
[bookmark: _Hlk23709641][bookmark: _Toc20425750][bookmark: _Toc29321146][bookmark: _Hlk23494694]Editor's note: TBC on how/whether to capture stop RLM in source after RACH successful to target PCell.
[bookmark: _Hlk34460950]Editor's note: FFS, check whether "source" is suitable for all DAPS related changes, or "source SpCell" should be used in some places, e.g. the timer T310.
5.3.10.2	Recovery of physical layer problems
Upon receiving N311 consecutive "in-sync" indications for the SpCell from lower layers while T310 is running, the UE shall:
1>	stop timer T310 for the corresponding SpCell.
1>	stop timer T312 for the corresponding SpCell, if running.
NOTE 1:	In this case, the UE maintains the RRC connection without explicit signalling, i.e. the UE maintains the entire radio resource configuration.
NOTE 2:	Periods in time where neither "in-sync" nor "out-of-sync" is reported by L1 do not affect the evaluation of the number of consecutive "in-sync" or "out-of-sync" indications.
5.3.10.3	Detection of radio link failure
The UE shall:
1>	if dapsConfig is configured for any DRB:
2>	upon T310 expiry in source; or
2>	upon random access problem indication from source MCG MAC; or
2>	upon indication from source MCG RLC that the maximum number of retransmissions has been reached:
3>	consider radio link failure to be detected for the source MCG i.e. source RLF;
4>	suspend all DRBs in the source;
4>	release the source connection.
1>	else:
2>	upon T310 expiry in PCell; or
2>	upon T312 expiry in PCell; or
2>	upon random access problem indication from MCG MAC while neither T300, T301, T304, T311 nor T319 are running; or
2>	upon indication from MCG RLC that the maximum number of retransmissions has been reached; or
2>	if connected as an IAB-node, upon BH RLF indication received on BAP entity from the MCG; or
2>	upon indication of consistent uplink LBT failures from MCG MAC:
3>	if the indication is from MCG RLC and CA duplication is configured and activated, and for the corresponding logical channel allowedServingCells only includes SCell(s):
4>	initiate the failure information procedure as specified in 5.7.5 to report RLC failure.
3>	else:
4>	consider radio link failure to be detected for the MCG i.e. RLF;
4>	discard any segments of segmented RRC messages received;
4>	store the following radio link failure information in the VarRLF-Report by setting its fields as follows:
5>	clear the information included in VarRLF-Report, if any;
5>	set the plmn-IdentityList to include the list of EPLMNs stored by the UE (i.e. includes the RPLMN);
5>	set the measResultLastServCell to include the RSRP, RSRQ and the available SINR, of the source PCell based on the available SSB and CSI-RS measurements collected up to the moment the UE detected radio link failure;
5>	set the ssbRLMConfigBitmap and/or csi-rsRLMConfigBitmap in measResultLastServCell to include the radio link monitoring configuration of the source PCell;
5>	for each of the configured NR frequencies in which measurements are available:
6>	if the SS/PBCH block-based measurement quantities are available:
7>	set the measResultListNR in measResultNeighCells to include all the available measurement quantities of the best measured cells, other than the source PCell, ordered such that the cell with highest SS/PBCH block RSRP is listed first if SS/PBCH block RSRP measurement results are available, otherwise the cell with highest SS/PBCH block RSRQ is listed first if SS/PBCH block RSRQ measurement results are available, otherwise the cell with highest SS/PBCH block SINR is listed first, based on the available SS/PBCH block based measurements collected up to the moment the UE detected radio link failure;
8>	for each neighbour cell included, include the optional fields that are available;
6>	if the CSI-RS based measurement quantities are available:
7>	set the measResultListNR in measResultNeighCells to include all the available measurement quantities of the best measured cells, other than the source PCell, ordered such that the cell with highest CSI-RS RSRP is listed first if CSI-RS RSRP measurement results are available, otherwise the cell with highest CSI-RS RSRQ is listed first if CSI-RS RSRQ measurement results are available, otherwise the cell with highest CSI-RS SINR is listed first, based on the available CSI-RS based measurements collected up to the moment the UE detected radio link failure;
8>	for each neighbour cell included, include the optional fields that are available;
5>	for each of the configured EUTRA frequencies in which measurements are available:
6>	set the measResultListEUTRA in measResultNeighCells to include the best measured cells ordered such that the cell with highest RSRP is listed first if RSRP measurement results are available, otherwise the cell with highest RSRQ is listed first, and based on measurements collected up to the moment the UE detected radio link failure;
NOTE:	The measured quantities are filtered by the L3 filter as configured in the mobility measurement configuration. The measurements are based on the time domain measurement resource restriction, if configured. Blacklisted cells are not required to be reported.
5>	if detailed location information is available, set the content of locationInfo as follows:
6>	if available, set the commonLocationInfo to include the detailed location information;
6>	if available, set the bt-LocationInfo in locationInfo to include the Bluetooth measurement results, in order of decreasing RSSI for Bluetooth beacons;
6>	if available, set the wlan-LocationInfo in locationInfo to include the WLAN measurement results, in order of decreasing RSSI for WLAN APs;
6>	if available, set the sensor-LocationInfo in locationInfo to include the sensor measurement results;
5>	set the failedPCellId to the global cell identity and the tracking area code, if available, and otherwise to the physical cell identity and carrier frequency of the PCell where radio link failure is detected;
5>	if an RRCReconfiguration message including the reconfigurationWithSync was received before the connection failure:
6>	if the last RRCReconfiguration message including the reconfigurationWithSync concerned an intra NR handover:
[bookmark: _Hlk34403629]7>	include the previousPCellId and set it to the global cell identity and the tracking area code of the PCell where the last RRCReconfiguration message including reconfigurationWithSync was received;
7>	set the timeConnFailure to the elapsed time since reception of the last RRCReconfiguration message including the reconfigurationWithSync;
5>	set the connectionFailureType to rlf;
5>	set the c-RNTI to the C-RNTI used in the PCell;
5>	set the rlf-Cause to the trigger for detecting radio link failure in accordance with 5.3.10.4;
5>	if the rlf-Cause is set to randomAccessProblem or beamFailureRecoveryFailure:
6>	set the absoluteFrequencyPointA to indicate the absolute frequency of the reference resource block associated to the random-access resources;
6>	set the locationAndBandwidth and subcarrierSpacing associated to the UL BWP of the random-access resources;
6>	set the msg1-FrequencyStart, msg1-FDM and msg1-SubcarrierSpacing associated to the random-access resources;
6>	set the parameters associated to individual random-access attempt in the chronological order of attmepts in the perRAInfoList as follows:
7>	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 radom-access attempts as follows:
8>	set the ssb-Index to include the SS/PBCH block index associated to the used random-access resource;
8>	set the numberOfPreamblesSentOnSSB to indicate the number of successive random access attempts associated to the SS/PBCH block; 
8>	for each random-access attempt performed on the random-access resource, include the following parameters in the chronological order of the random-access attempt:
9>	if contention resolution was not successful as specified in TS 38.321 [6] for the transmitted preamble:
10>	set the contentionDetected to true;
9>	else:
10>	set the contentionDetected to false;
9>	if the SS/PBCH block RSRP of the SS/PBCH block corresponding to the random-access resource used in the random-access attempt is above rsrp-ThresholdSSB:
10>	set the dlRSRPAboveThreshold to true;
9>	else:
10>	set the dlRSRPAboveThreshold to false;
7>	else if the random-access resource used is associated to a CSI-RS, set the associated random-access parameters for the successive random-access attempts associated to the same CSI-RS for one or more radom-access attempts as follows:
8>	set the csi-RS-Index to include the CSI-RS index associated to the used random-access resource;
8>	set the numberOfPreamblesSentOnCSI-RS to indicate the number of successive random-access attempts associated to the CSI-RS; 
8>	for each random-access attempt performed on the random-access resource, include the following parameters in the chronological order of the random-access attempt:
9>	if contention resolution was not successful as specified in TS 38.321 [6] for the transmitted preamble:
10>	set the contentionDetected to true;
9>	else:
10>	set the contentionDetected to false;
9>	if the CSI-RS RSRP of the CSI-RS corresponding to the random-access resource used in the random-access attempt is above rsrp-ThresholdCSI-RS:
10>	set the dlRSRPAboveThreshold to true;
9>	else:
10>	set the dlRSRPAboveThreshold to false;
4>	if AS security has not been activated:
5>	perform the actions upon going to RRC_IDLE as specified in 5.3.11, with release cause 'other';-
4>	else if AS security has been activated but SRB2 and at least one DRB have not been setup:
5>	perform the actions upon going to RRC_IDLE as specified in 5.3.11, with release cause 'RRC connection failure';
Editor's note: FFS if the check for SRB2 activation and the setup of one DRB is applicable to IAB nodes.
4>	else:
5>	if T316 is configured; and
5>	if SCG transmission is not suspended; and 
5>	if PSCell change is not ongoing (i.e. timer T304 for the NR PSCell is not running in case of NR-DC or timer T307 of the E-UTRA PSCell is not running as specified in TS 36.331 [10], clause 5.3.10.10, in NE-DC):
6>	initiate the MCG failure information procedure as specified in 5.7.3b to report MCG radio link failure.
5>	else:
6>	initiate the connection re-establishment procedure as specified in 5.3.7.
The UE may discard the radio link failure information, i.e. release the UE variable VarRLF-Report, 48 hours after the radio link failure is detected.
The UE shall:
1>	upon T310 expiry in PSCell; or
1>	upon T312 expiry in PSCell; or
1>	upon random access problem indication from SCG MAC; or
1>	upon indication from SCG RLC that the maximum number of retransmissions has been reached; or
1>	if connected as an IAB-node, upon BH RLF failure indication received on BAP entity from the SCG;
1>	upon indication of consistent uplink LBT failures from SCG MAC:
2>	if the indication is from SCG RLC and CA duplication is configured and activated; and for the corresponding logical channel allowedServingCells only includes SCell(s):
3>	initiate the failure information procedure as specified in 5.7.5 to report RLC failure.
2>	else if MCG transmission is not suspended:
3>	consider radio link failure to be detected for the SCG, i.e. SCG RLF;
3>	initiate the SCG failure information procedure as specified in 5.7.3 to report SCG radio link failure.
2>	else:
3>	if the UE is in NR-DC:
4>	initiate the connection re-establishment procedure as specified in 5.3.7;
3>	else (the UE is in (NG)EN-DC):
4>	initiate the connection re-establishment procedure as specified in TS 36.331 [10], clause 5.3.7;
5.3.10.4	RLF cause determination for MCG RLF
The UE shall set the rlf-cause as follows:
1>	if the UE declares the MCG RLF due to T310 expiry:
2>	set the rlf-cause as t310-Expiry;
1>	else if the UE declares the MCG RLF due to random access problem indication from MCG MAC during the ongoing beam failure recovery procedure:
2>	set the rlf-cause as beamFailureRecoveryFailure;
1>	else if the UE declares the MCG RLF due to random access problem indication from MCG MAC:
2>	set the rlf-cause as randomAccessProblem;
1>	else if the UE declares the MCG RLF due to the maximum number of retransmissions has been reached on MCG:
2>	set the rlf-cause as rlc-MaxNumRetx;
/*End of change*/

