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Change 1: Create regular CE of FailureInformation
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Figure 5.6.21.1-1: Failure information


Figure 5.6.21.1-2: Failure information
The purpose of this procedure is to inform E-UTRAN about a failure that the UE has experienced.
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A UE initiates the procedure to report failures when one of the following conditions is met:
1>	upon detecting RLC failure, in accordance with 5.3.11;
1>	upon detecting a DAPS HO failure, in accordance with 5.3.5.6.
Upon initiating the procedure, the UE shall:
[bookmark: _Hlk509409996]1>	initiate transmission of the FailureInformation message or the FailureInformation2 message in accordance with 5.6.21.3;
[bookmark: _Toc20487066][bookmark: _Toc29342358][bookmark: _Toc29343497][bookmark: _Toc36566749][bookmark: _Toc36810166][bookmark: _Toc36846530][bookmark: _Toc36939183][bookmark: _Toc37082163]5.6.21.3	Actions related to transmission of FailureInformation message
When initiating the procedure according to 5.6.21.2, the UE shall:
1>	set the contents of the FailureInformation message as follows:
12>	if the procedure is initiated to report RLC failure:
2>	set the contents of the FailureInformation message as follows:
3>	set logicalChannelIdentity to the logical channel identity of the RLC entity;
3>	set cellGroupIndication to the cell group where the RLC entity is located;
3>	set failureType to the type of failure that has been detected;
2>	submit the FailureInformation message to lower layers for transmission;
12>	if the procedure is initiated to report a DAPS HO failure:
2>	set the contents of the FailureInformation2 message as follows:
3>	set failureType to dapsHO-failure;
21>	submit the FailureInformation2 message to lower layers for transmission.
NOTE:	The UE may apply the FailureInformation-r16 message to report a failure defined in REL-15, but only if it is configured with a feature incorporating a failure that can only be reported by the FailureInformation-r16 message.
6.2.1	General message structure
–	UL-DCCH-Message
The UL-DCCH-Message class is the set of RRC messages that may be sent from the UE to the E‑UTRAN or from the RN to the E-UTRAN on the uplink DCCH logical channel.
-- ASN1START

UL-DCCH-Message ::= SEQUENCE {
	message			UL-DCCH-MessageType
}

UL-DCCH-MessageType ::= CHOICE {
	c1						CHOICE {
		csfbParametersRequestCDMA2000				CSFBParametersRequestCDMA2000,
		measurementReport							MeasurementReport,
		rrcConnectionReconfigurationComplete		RRCConnectionReconfigurationComplete,
		rrcConnectionReestablishmentComplete		RRCConnectionReestablishmentComplete,
		rrcConnectionSetupComplete					RRCConnectionSetupComplete,
		securityModeComplete						SecurityModeComplete,
		securityModeFailure							SecurityModeFailure,
		ueCapabilityInformation						UECapabilityInformation,
		ulHandoverPreparationTransfer				ULHandoverPreparationTransfer,
		ulInformationTransfer						ULInformationTransfer,
		counterCheckResponse						CounterCheckResponse,
		ueInformationResponse-r9					UEInformationResponse-r9,
		proximityIndication-r9						ProximityIndication-r9,
		rnReconfigurationComplete-r10				RNReconfigurationComplete-r10,
		mbmsCountingResponse-r10					MBMSCountingResponse-r10,
		interFreqRSTDMeasurementIndication-r10		InterFreqRSTDMeasurementIndication-r10
	},
	messageClassExtension	CHOICE {
		c2							CHOICE {
			ueAssistanceInformation-r11			UEAssistanceInformation-r11,
			inDeviceCoexIndication-r11			InDeviceCoexIndication-r11,
			mbmsInterestIndication-r11			MBMSInterestIndication-r11,
			scgFailureInformation-r12			SCGFailureInformation-r12,
			sidelinkUEInformation-r12			SidelinkUEInformation-r12,
			wlanConnectionStatusReport-r13		WLANConnectionStatusReport-r13,
			rrcConnectionResumeComplete-r13		RRCConnectionResumeComplete-r13,
			ulInformationTransferMRDC-r15		ULInformationTransferMRDC-r15,
			scgFailureInformationNR-r15			SCGFailureInformationNR-r15,
			measReportAppLayer-r15				MeasReportAppLayer-r15,
			failureInformation-r15				FailureInformation-r15,
			ulDedicatedMessageSegment-r16		ULDedicatedMessageSegment-r16,
			purConfigurationRequest-r16			PURConfigurationRequest-r16,
			failureInformation2-r16				FailureInformation2-r16,
			mcgFailureInformation-r16			MCGFailureInformation-r16,
			sidelinkUEInformationNR-r16			SidelinkUEInformationNR-r16
		},
		messageClassExtension-v16xy	CHOICE {
			c3							CHOICE {
				ueAssistanceInformationNR-r16		UEAssistanceInformationNR-r16,
				spare15 NULL,spare14 NULL, spare13 NULL, spare12 NULL, spare11 NULL,
				spare10 NULL,spare9 NULL, spare8 NULL, spare7 NULL, spare6 NULL,
				spare5 NULL, spare4 NULL, spare3 NULL, spare2 NULL, spare1 NULL
			},
			messageClassExtensionFuture-r16	SEQUENCE {}
		}
	}
}

-- ASN1STOP

[bookmark: _Toc20487181][bookmark: _Toc29342476][bookmark: _Toc29343615][bookmark: _Toc36566875][bookmark: _Toc36810308][bookmark: _Toc36846672][bookmark: _Toc36939325][bookmark: _Toc37082305]6.2.2	Message definitions
–	FailureInformation
The FailureInformation message is used to provide information regarding failures detected by the UE, e.g. radio link failure for one of the RLC entities configured with PDCP duplication, failure of a DAPS HO.
Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH
Direction: UE to E‑UTRAN
FailureInformation message
-- ASN1START

FailureInformation-r15 ::=		SEQUENCE {
	failedLogicalChannelInfo-r15	FailedLogicalChannelInfo-r15		OPTIONAL
	-- nonCriticalExtension is removed in this version as OPTIONAL was missing
}

FailureInformation-r16 ::=		SEQUENCE {
	criticalExtensions					CHOICE {
		failureInformation-r16				FailureInformation-r16-IEs,
		criticalExtensionsFuture			SEQUENCE {}
	}
}

FailedLogicalChannelInfo-r15 ::=	SEQUENCE {
	failedLogicalChannelIdentity-r15		SEQUENCE {
		cellGroupIndication-r15				ENUMERATED {mn, sn},
		logicalChannelIdentity-r15			INTEGER (1..10)				OPTIONAL,
		logicalChannelIdentityExt-r15		INTEGER (32..38)			OPTIONAL
	},
	failureType	ENUMERATED {duplication, spare3, spare2, spare1}
}

FailureInformation-r16-IEs ::=	SEQUENCE {
	failedLogicalChannelIdentity-r16	FailedLogicalChannelIdentity-r16		OPTIONAL,
	failureType-r16						ENUMERATED {duplication, dapsHO-failure,
											spare2, spare1}						OPTIONAL,
    nonCriticalExtension				SEQUENCE {}								OPTIONAL
}

FailedLogicalChannelIdentity-r16		SEQUENCE {
		cellGroupIndication-r16				ENUMERATED {mn, sn},
		logicalChannelIdentity-r16			INTEGER (1..10)					OPTIONAL,
		logicalChannelIdentityExt-r16		INTEGER (32..38)				OPTIONAL
}

-- ASN1STOP

	FailureInformation field descriptions

	cellGroupIndication
This field indicates the cell group (MCG, SCG) of the RLC entity for which the PDCP duplication failure occurred.

	failureType
This field indicates the type of failure reported. Value duplication indicates that a radio link failure for one of the RLC entities configured with PDCP duplication has been detected. Value dapsHO-failure indicates that timer T304 expired during a DAPS HO.

	logicalChannelIdentity, logicalChannelIdentityExt
This field indicates the logical channel identity of the RLC entity for which the PDCP duplication failure occurred.



[bookmark: _Toc36810316][bookmark: _Toc36846680][bookmark: _Toc36939333][bookmark: _Toc37082313]–	FailureInformation2
The FailureInformation2 message is used to provide information regarding failures detected by the UE, e.g. HO failure at a DAPS HO.
Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH
Direction: UE to E‑UTRAN
FailureInformation2 message
--- ASN1START

FailureInformation2-r16 ::=		SEQUENCE {
	criticalExtensions					CHOICE {
		failureInformation-r16				FailureInformation-r16-IEs,
		criticalExtensionsFuture			SEQUENCE {}
	}
}

FailureInformation-r16-IEs ::=	SEQUENCE {
	failureType-r16						ENUMERATED {dapsHO-failure, spare3, spare2, spare1}	OPTIONAL,

    nonCriticalExtension				SEQUENCE {}			OPTIONAL
}
-- ASN1STOP

	FailureInformation2 field descriptions

	failureType
This field indicates the type of failure reported. Value dapsHO-failure indicates that timer T304 has expired during a DAPS HO.







[bookmark: _Toc20487238][bookmark: _Toc29342533][bookmark: _Toc29343672][bookmark: _Toc36566934][bookmark: _Toc36810372][bookmark: _Toc36846736][bookmark: _Toc36939389][bookmark: _Toc37082369]Change 2: Critical extenstion of ULInformationTransfer (S006)
[bookmark: _Toc36810074][bookmark: _Toc36846438][bookmark: _Toc36939091][bookmark: _Toc37082071]5.6.2	UL information transfer
[bookmark: _Toc20486976][bookmark: _Toc29342268][bookmark: _Toc29343407][bookmark: _Toc36566659][bookmark: _Toc36810075][bookmark: _Toc36846439][bookmark: _Toc36939092][bookmark: _Toc37082072]5.6.2.1	General


Figure 5.6.2.1-1: UL information transfer
The purpose of this procedure is to transfer NAS or (tunnelled) non-3GPP dedicated information from the UE to E-UTRAN, or to transfer F1AP dedicated information from IAB-DU to IAB Donor-CU via IAB-MT in RRC_CONNECTED.
[bookmark: _Toc20486977][bookmark: _Toc29342269][bookmark: _Toc29343408][bookmark: _Toc36566660][bookmark: _Toc36810076][bookmark: _Toc36846440][bookmark: _Toc36939093][bookmark: _Toc37082073]5.6.2.2	Initiation
A UE in RRC_CONNECTED initiates the UL information transfer procedure whenever there is a need to transfer NAS, non-3GPP dedicated information, except at RRC connection establishment or resume in which case the NAS information is piggybacked to the RRCConnectionSetupComplete or RRCConnectionResumeComplete message correspondingly. In addition, an IAB-MT in RRC_CONNECTED initiates the UL information transfer procedure whenever there is a need to transfer F1-AP dedicated information. The UE initiates the UL information transfer procedure by sending the ULInformationTransfer message. When CDMA2000 information has to be transferred, the UE shall initiate the procedure only if SRB2 is established. When F1AP information has to be transferred, the IAB-MT shall initiate the procedure only if SRB2 is established.
[bookmark: _Toc20486978][bookmark: _Toc29342270][bookmark: _Toc29343409][bookmark: _Toc36566661][bookmark: _Toc36810077][bookmark: _Toc36846441][bookmark: _Toc36939094][bookmark: _Toc37082074]5.6.2.3	Actions related to transmission of ULInformationTransfer message
The UE shall set the contents of the ULInformationTransfer message as follows:
1>	if there is a need to transfer NAS information:
2>	if the UE is a NB-IoT UE:
3>	set the dedicatedInfoNAS to include the information received from upper layers;
2>	else, set the dedicatedInfoType to include the dedicatedInfoNAS;
1>	if there is a need to transfer CDMA2000 1XRTT information:
2>	set the dedicatedInfoType to include the dedicatedInfoCDMA2000-1XRTT;
1>	if there is a need to transfer CDMA2000 HRPD information:
2>	set the dedicatedInfoType to include the dedicatedInfoCDMA2000-HRPD;
1>	upon RRC connection establishment, if UE supports the Control Plane CIoT EPS/5GS optimisation and UE does not need UL gaps during continuous uplink transmission:	Comment by Huawei: 
[RIL]: H092 [Delegate]: Odile (Huawei) [WI]: eMTC [Class]: 3 [Status]: ConcAgree WI-CR [TDoc]: None [Proposed Conclusion]: v11: as suggested
[Description]: The same behaviour applies to UE connected to 5GC.
[Proposed Change]: v05
1> upon RRC connection establishment, if UE supports the Control Plane CIoT EPS/5GS optimisation and UE does not need UL gaps during continuous uplink transmission:
[Comments]: 

2>	configure lower layers to stop using UL gaps during continuous uplink transmission in FDD for ULInformationTransfer message and subsequent uplink transmission in RRC_CONNECTED except for UL transmissions as specified in TS 36.211 [21];
1>	if there is a need to transfer F1AP information (applies only to IAB-MT):
2>	include the dedicatedInfoF1AP;
1>	submit the ULInformationTransfer message to lower layers for transmission, upon which the procedure ends;
[bookmark: _Toc20486979][bookmark: _Toc29342271][bookmark: _Toc29343410][bookmark: _Toc36566662][bookmark: _Toc36810078][bookmark: _Toc36846442][bookmark: _Toc36939095][bookmark: _Toc37082075]NOTE:	An IAB-MT configured report F1AP information may also apply the ULInformationTransfer-r16 message to transfer dedicated NAS information to IAB Donor-CU.
5.6.2.4	Failure to deliver ULInformationTransfer message
The UE shall:
1>	if the UE is a NB-IoT UE, AS security is not started and radio link failure occurs before the successful delivery of ULInformationTransfer messages has been confirmed by lower layers; or
1>	if mobility (i.e. handover, RRC connection re-establishment) occurs before the successful delivery of ULInformationTransfer messages has been confirmed by lower layers:
2>	inform upper layers about the possible failure to deliver the information contained in the concerned ULInformationTransfer messages;

Change 3: Extension of failureType, indicate value other by R15 field

[bookmark: _Toc20487035][bookmark: _Toc29342327][bookmark: _Toc29343466][bookmark: _Toc36566718][bookmark: _Toc36810134][bookmark: _Toc36846498][bookmark: _Toc36939151][bookmark: _Toc37082131]5.6.13a.3	Actions related to transmission of SCGFailureInformationNR message
The UE shall set the contents of the SCGFailureInformationNR message as follows:
1>	include failureType or failureTypeExt within failureReportSCG-NR and set it to indicate the SCG failure in accordance with TS 38.331 [82], clause 5.7.3.3;	Comment by NEC: 
[RIL]: X001 [Delegate]: NEC (Hisashi) [WI]: MDT, NR-U [Class]: 2 [Status]: PropAgree [TDoc]: None [Proposed Conclusion]: v50: As suggested
[Description]: new failureType is overlapped between SON/MDT (failureTypeExt in R2-2003873) and NR-U (failureType-r16xy in R2-2004279). Then, Rapporteur select failureType-r16xy. The procedure text from SON/MDT CR can be also aligned.
[Proposed Change]: Remove “or failureTypeExt”
[Comments]: 

1>	if the UE sets failureType-16xy to t312-Expiry, scg-lbtFailure or beamFailureRecoveryFailure:
2>	set failureType-r15 to other;
1>	include and set measResultSCG in accordance with TS 38.331 [82], clause 5.7.3.4:
1>	for each NR frequency the UE is configured to measure by measConfig for which measurement results are available:
2>	set the measResultFreqListNR to include the best measured cells, ordered such that the best cell is listed first using RSRP to order if RSRP measurement results are available for cells on this frequency, otherwise using RSRQ to order if RSRQ measurement results are available for cells on this frequency, otherwise using SINR to order, and based on measurements collected up to the moment the UE detected the failure, and for each cell that is included, include the optional fields that are available;
NOTE:	Field measResultSCG is used to report available results for NR frequencies the UE is configured to measure by NR RRC signalling.
1>	if detailed location information is available, set the content of the locationInfo as follows:
2>	include the locationCoordinates;
2>	include the horizontalVelocity, if available;
1>	if available, set the logMeasResultListWLAN to include the WLAN measurement results, in order of decreasing RSSI for WLAN APs;
1>	if available, set the logMeasResultListBT to include the Bluetooth measurement results, in order of decreasing RSSI for Bluetooth beacons;
The UE shall submit the SCGFailureInformationNR message to lower layers for transmission.
>Next section

[bookmark: _Toc20487222][bookmark: _Toc29342517][bookmark: _Toc29343656][bookmark: _Toc36566917][bookmark: _Toc36810353][bookmark: _Toc36846717][bookmark: _Toc36939370][bookmark: _Toc37082350]–	SCGFailureInformationNR
The SCGFailureInformationNR message is used to provide information regarding NR SCG failures detected by the UE.
Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH
Direction: UE to E‑UTRAN
SCGFailureInformationNR message
-- ASN1START

SCGFailureInformationNR-r15 ::=		SEQUENCE {
	criticalExtensions					CHOICE {
		c1									CHOICE {
			scgFailureInformationNR-r15			SCGFailureInformationNR-r15-IEs,
			spare3 NULL, spare2 NULL, spare1 NULL
		},
		criticalExtensionsFuture			SEQUENCE {}
	}
}

SCGFailureInformationNR-r15-IEs ::=	SEQUENCE {
	failureReportSCG-NR-r15				FailureReportSCG-NR-r15				OPTIONAL,
	nonCriticalExtension					SCGFailureInformationNR-v1590-IEs	OPTIONAL
}

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

FailureReportSCG-NR-r15 ::=		SEQUENCE {
	failureType-r15						ENUMERATED {
											t310-Expiry, randomAccessProblem,
											rlc-MaxNumRetx,
											synchReconfigFailureSCG, scg-reconfigFailure,
											srb3-IntegrityFailure, t312-Expiryother-r16},	Comment by Lenovo (Hyung-Nam): [RIL]: B102 [Delegate]: Lenovo (Hyung-Nam)  [WI]: NR_Mob_enh-Core [Class]: 2 [Status]: PropTDoc [TDoc]: None [Proposed Conclusion]: v50: Like for other potential BC issues, it seems good to have paper analysing the details
[Description]: t312-Expiry-r16 was added in failureType-r15 in a non-backwards-compatibility manner by using an unused codepoint. To avoid any potential backwards-compatibility issues it should be added in failureType-v16xy.
[Proposed Change]: Add t312-Expiry-r16 in failureType-v16xy.	
[Comments]: Qualcommv46: From purely ASN.1 point of view, disagree with comment. Upto 2^n, thre are spares, whether or not they are explicitly listed. Only if the new value was going above 2^n range, then there is NBC issue. Otherwise not. Even after this addition, there is still one more spare left.
Samsung: If the new failure codes will only be received by a network entity supporting the associated functionality, it seems possible to use either approach (undefined code point, -v16xy extension). We plan to cover this in a paper

	measResultFreqListNR-r15				MeasResultFreqListFailNR-r15		OPTIONAL,
	measResultSCG-r15						OCTET STRING						OPTIONAL,
	...,
	[[	locationInfo-r16				LocationInfo-r10						OPTIONAL,
		logMeasResultListBT-r16		LogMeasResultListBT-r15				OPTIONAL,
		logMeasResultListWLAN-r16		LogMeasResultListWLAN-r15				OPTIONAL,
	]],
	[[	failureType-v16xy				ENUMERATED {t312-Expiry, scg-lbtFailure,
												 beamFailureRecoveryFailure-r16,
													spare2, spare1}		OPTIONAL		Comment by Lenovo (Hyung-Nam): [RIL]: B103 [Delegate]: Lenovo (Hyung-Nam)  [WI]: NR_unlic-Core [Class]: 2 [Status]: PropTDoc [TDoc]: None [Proposed Conclusion]: v50: Propose to conclude together with B102
[Description]: For 38.331 it was agreed to avoid spare values in ENUMERATED UL fields. This is to avoid backward compatibility issues with a legacy network when spare values are used in a later release.
[Proposed Change]: Remove spares from failureType-v16xy.
[Comments]: 

	]]
}

MeasResultFreqListFailNR-r15 ::=	SEQUENCE (SIZE (1..maxFreqNR-r15)) OF MeasResultFreqFailNR-r15

MeasResultFreqFailNR-r15 ::=		SEQUENCE {
	carrierFreq-r15						ARFCN-ValueNR-r15,
	measResultCellList-r15				MeasResultCellListNR-r15			OPTIONAL,
	...
}

-- ASN1STOP

	SCGFailureInformationNR field descriptions

	failureType	Comment by NEC: 
[RIL]: X002 [Delegate]: NEC (Hisashi)  [WI]: MDT, NR-U [Class]: 2 [Status]: PropTDoc [TDoc]: None [Proposed Conclusion]: v50: Propose to conclude together with B102, B103
[Description]: As legacy network may receive the SCGFailureInformationNR from Rel-16 UE, the legacy failureType shall be set in backward compatible manner, i.e. randomAccessProblem when the new failureType-r16xy is set to beamFailureRecoveryFailure. Otherwise, the network cannot identify the failure cause appropriately.  This is not only SON/MDT issue, but also NR genral issue.
[Proposed Change]: Change the field description to “Indicates the cause of the SCG failure. If the failureType-v16xy is included and set to any value other than beamFailureRecoveryFailure, E-UTRAN ignores the failureType-r15 (i.e. the UE can set failureType to any value when including failureType-v16xy is included). When the failureType-r16xy is included and set to beamFailureRecoveryFailure, the UE shall set the failureType-r15 to randomAccessProblem.”
[Comments]: 

Indicates the cause of the SCG failure. If the failureType-v16xy is included, E-UTRAN ignores the failureType-r15 (i.e. the UE can set failureType to any value when including failureType-v16xy is included).

	measResultFreqListNR
The field contains available results of measurements on NR frequencies the UE is configured to measure by measConfig.

	measResultSCG
Includes the NR MeasResultSCG-Failure IE as specified in TS 38.331 [82]. The field contains available results of measurements on NR frequencies the UE is configured to measure by the NR RRCConfiguration message.






image1.emf
 

FailureInformation  

UE   EUTRAN  


oleObject1.bin


FailureInformation







EUTRAN







UE












image2.emf
 

FailureInformation 2  

UE   EUTRAN  


oleObject2.bin


FailureInformation2







EUTRAN







UE












image3.emf
 

ULInformationTransfer  

UE   EUTRAN  


oleObject3.bin


UE







EUTRAN











































ULInformationTransfer




































