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1 Introduction

In a paper to the previous meeting we discussed the message and procedure for RLC failure/ RLF information covering NR as well as MR DC cases involving LTE (update re-submitted in [2]). The paper was not treated and signalling has so far not been introduced. Meanwhile, signalling was introduced in LTE based on discussions in the context of the LTE_HRLLC-Core work item. During the subsequent ASN.1 review we commented that we prefer not to create a message specific for indicating one failure type, noting that size of LTE ASN.1 was increased significantly in REL-15 (over 70p). We think that a merge with the SCG failure message/ procedure should be considered. In this paper we further elaborate the issue, also touching the wider context of NR related work items.
We understand that has been some discussion about what to report exactly in case of RLC bearer failures as well as about configurability. We think this discussion does not affect the message to use and hence can be concluded independently.

2 Discussion
2.1 Review of relevant scenario’s/ main use cases
The following table provides an overview of our understanding of the current status regarding indication of LTE RLC related failures.
	Case
	RAN2 status CA duplication
	RAN2 status RLC failure indication

	LTE SA
	Supported (referred to as MCG RLC bearer)
	Same as CA duplication

	LTE DC
	Supported for non-split bearer (both MCG and SCG RLC bearer)
	Same as CA duplication

	(NG) EN-DC
	So far no agreement to support (i.e. supported only for NR SCG RLC bearer)
	Same as CA duplication

	NE-DC
	So far no agreement to support (i.e. supported only for NR MCG RLC bearer)
	Same as CA duplication


Tab. 1: Overview of scenario’s and status of CA duplication and RLC failure indication
For the moment we thus focus on the first two cases. We note that in our previous paper we already discussed these MR-DC cases. In particular, for failures in the LTE SCG-RLC entity (i.e. as in NE-DC case), we suggested the report would be provided via MCG (i.e. by an NR message carrying the LTE failure message within a container to facilitate transparent forwarding). We note that in a companion paper we investigate the other cases also. 

2.2 Message/ procedure to use, general
General
We think that it would be nice to avoid introducing multiple messages serving a similar purpose like reporting (failure) information from UE to network. In our earlier paper we analysed that also for MR DC cases it seems possible to use one message for reporting different types of failures. Although our analysis was focussed on NR RLC failures (given status regarding supported scenario’s/ cases), we think the same conclusion applies for LTE failures as shown in the following.
Some key principles are as follows, see [2] for further discussion:

a) SCG failure is terminated in MN, signalled via direct path and encoded by MCG RAT message

b) SCG RLC bearer failure is terminated in SN, can be signalled via indirect path (unless we agree report is only provided when SRB3 is configured) and encoded by SCG RAT message that is encapsulated when MCG path is used

The following table summarises the LTE failures, including cases potentially added in future.
	Message
	Failure
	Case
	Uu xfer

	Direct path

	LTE RRC SCGFailure
	MCG RLC bearer
	LTE SA, LTE DC
	SRB1

	LTE RRC SCGFailure
	MCG RLC bearer
	EN-DC
	SRB1

	NR RRC UEInformation
	SCG failure
	NE DC
	SRB1 (NR)

	LTE RRC SCGFailure
	SCG RLC bearer
	NE DC
	SRB3

	Indirect path

	LTE RRC SCGFailure
	SCG RLC bearer
	NE DC
	SRB1 (NR), encapsulated (i.e. LTE message in container in NR RRC UEInformation)


Tab. 2: Suggested failure messages, and main use cases
For NR we propose to report both SCG and RLC bearer failures by a general UE information message. In LTE there already is a message for reporting (SCG) failure information. We think we should re-use that message for reporting of RLC bearer failures also. As all fields in the existing SCG failure message are optional, it indeed seems possible to use this message to report other failures. Hence we propose:
Proposal:
For LTE, transfer the information regarding RLC bearer failures by re-using the existing SCG failure messages

3 Conclusion
In this contribution we discuss the reporting of RLC failure information in NR and LTE RRC, in particular the control plane aspects like which message to use. RAN2 is requested to discuss and conclude the following related proposals:
Proposal:
For LTE, transfer the information regarding RLC bearer failures by re-using the existing SCG failure messages

For the LTE RRC changes a corresponding TP is provided in an annex of this contribution. It is noted that the TP assumes that some additional comments regarding the message contents, that we provided during ASN.1 review, are agreed.
4 Reference
[1] TS 38.331, RRC Specification
[2] R2-1812164 Message and procedure for providing RLC failure/ RLF information in NR (RIL# E143) (Samsung)
5 Text proposal for LTE RRC (Annex)

Procedural specification

5.3.11.3
Detection of radio link failure

<Cut until modified part>

In case of DC, the UE shall:

1>
upon T313 expiry; or

1>
upon random access problem indication from SCG MAC; or

1>
upon indication from SCG RLC, which is allowed to be sent on PSCell, that the maximum number of retransmissions has been reached for an SCG or split DRB:

2>
consider radio link failure to be detected for the SCG i.e. SCG-RLF;

2>
initiate the SCG failure information procedure as specified in 5.6.13 to report SCG radio link failure;

In case of CA PDCP duplication, the UE shall:

1>
upon indication from an RLC entity, which is restricted to be sent on SCell only, that the maximum number of retransmissions has been reached:
2>
consider radio link failure to be detected for the RLC entity, i.e. PDCP duplication RLF;

2>
initiate the SCG failure information procedure as specified in 5.6.13  to report RLC entity failure;
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, upon power off or upon detach.

5.6.13
SCG failure information

5.6.13.1
General
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Figure 5.6.13.1-1: SCG failure information

The purpose of this procedure is to inform E-UTRAN about an SCG failure the UE has experienced i.e. SCG radio link failure, SCG change failure.

5.6.13.2
Initiation

A UE initiates the procedure to report SCG failures when SCG transmission is not suspended and when one of the following conditions is met:

1>
upon detecting radio link failure for the SCG, in accordance with 5.3.11; or

1>
upon SCG change failure, in accordance with 5.3.5.7a; or

1>
upon stopping uplink transmission towards the PSCell due to exceeding the maximum uplink transmission timing difference when powerControlMode is configured to 1, in accordance with subclause 7.17.2 of TS 36.133 [29] ; or
1>
upon detecting failure for an RLC entity, in accordance with 5.3.11.

The UE shall:

1>
if the UE initiates transmission of the SCGFailureInformation message for cases other upon detecting failure for an RLC entity:


2>
suspend all SCG DRBs and suspend SCG transmission for split DRBs;

2>
reset SCG-MAC;

2>
stop T307;

1>
else:

2>
suspend transmission over the RLC entity associated with the RLC-entity;
1>
initiate transmission of the SCGFailureInformation message in accordance with 5.6.13.3;

5.6.13.3
Actions related to transmission of SCGFailureInformation message

The UE shall set the contents of the SCGFailureInformation message as follows:

1>
if the UE initiates transmission of the SCGFailureInformation message to provide SCG radio link failure information:

2>
include failureType and set it to the trigger for detecting SCG radio link failure;

1>
else if the UE initiates transmission of the SCGFailureInformation message to provide SCG change failure information:

2>
include failureType and set it to scg-ChangeFailure;

1>
else if the UE initiates transmission of the SCGFailureInformation message due to exceeding maximum uplink transmission timing difference:

2>
include failureType and set it to maxUL-TimingDiff;

1>
if the UE initiates transmission of the SCGFailureInformation message for cases other than to provide RLC failure information:

2>
set the measResultServFreqList to include for each E-UTRA SCG cell that is configured, if any, within measResultSCell the quantities of the concerned SCell, if available according to performance requirements in [16];

2>
for each E-UTRA SCG serving frequency included in measResultServFreqList, include within measResultBestNeighCell the physCellId and the quantities of the best non-serving cell, based on RSRP, on the concerned serving frequency;

2>
set the measResultNeighCells to include the best measured cells on non-serving E-UTRA frequencies, ordered such that the best cell is listed first, and based on measurements collected up to the moment the UE detected the failure, and set its fields as follows;

3>
if the UE was configured to perform measurements for one or more non-serving EUTRA frequencies and measurement results are available, include the measResultListEUTRA;

3>
for each neighbour cell included, include the optional fields that are available;

NOTE 1:
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.

1>
else:

2>
set failedRB-Identity to indicate the failing RLC entity;

The UE shall submit the SCGFailureInformation message to lower layers for transmission.
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<Cut until next modified section>
–
SCGFailureInformation
The SCGFailureInformation message is used to provide information regarding E-UTRA SCG failures detected by the UE.
Signalling radio bearer: SRB1

RLC-SAP: AM

Logical channel: DCCH

Direction: UE to E‑UTRAN

SCGFailureInformation message
-- ASN1START

SCGFailureInformation-r12 ::=

SEQUENCE {


criticalExtensions




CHOICE {



c1








CHOICE {




scgFailureInformation-r12


SCGFailureInformation-r12-IEs,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture


SEQUENCE {}


}

}

SCGFailureInformation-r12-IEs ::=
SEQUENCE {


failureReportSCG-r12



FailureReportSCG-r12


OPTIONAL,


nonCriticalExtension



SCGFailureInformation-v1310-IEs
OPTIONAL

}

SCGFailureInformation-v1310-IEs ::= SEQUENCE {


lateNonCriticalExtension


OCTET STRING (CONTAINING SCGFailureInformation-v12d0-IEs)





OPTIONAL,


nonCriticalExtension



SCGFailureInformation-v15x0-IEs
OPTIONAL

}

SCGFailureInformation-v15x0-IEs ::= SEQUENCE {


failureReportRB-r15



failureReportRB-r15


OPTIONAL,


nonCriticalExtension



SEQUENCE {}






OPTIONAL

}

-- Late non-critical extensions:

SCGFailureInformation-v12d0-IEs ::= SEQUENCE {


failureReportSCG-v12d0



FailureReportSCG-v12d0



OPTIONAL,
nonCriticalExtension



SEQUENCE {}






OPTIONAL

}

-- Regular non-critical extensions:

FailureReportSCG-r12 ::=


SEQUENCE {


failureType-r12





ENUMERATED {t313-Expiry, randomAccessProblem,













rlc-MaxNumRetx, scg-ChangeFailure },


measResultServFreqList-r12


MeasResultServFreqList-r10

OPTIONAL,


measResultNeighCells-r12


MeasResultList2EUTRA-r9


OPTIONAL,


...,


[[
failureType-v1290



ENUMERATED {maxUL-TimingDiff-v1290}
OPTIONAL


]],


[[
measResultServFreqListExt-r13
MeasResultServFreqListExt-r13

OPTIONAL


]]

}
FailureReportSCG-v12d0 ::= SEQUENCE {


measResultNeighCells-v12d0


MeasResultList2EUTRA-v9e0


OPTIONAL

}

FailureReportRB-r15::=


SEQUENCE {


failedRB-Identity-r15

INTEGER (1..32),

-- FFS how to indicate i.e. alternative is to use cellGroupId and logicalChannelIdentity

-- failedRB-Identity-r15

SEQUENCE {


-- cellGroupId






CellGroupId,

-- logicalChannelIdentity



LogicalChannelIdentity

-- },

failureType-r15



ENUMERATED {maxNrTx, spare3, spare2, spare1}

...,

}
-- ASN1STOP

	SCGFailureInformationNR field descriptions

	failedRB-Identity

This field indicates the failing radio bearer (either an SRB or an DRBs) i.e. the one for which a PDCP duplication failure occurred.

	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.
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