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1 Introduction
In this contribution, we discuss the new way of expressing the failure type field in SCGFailureInformation message, which could save one more bit as spare.  
2  Discussion
2.1 Short of spare bit for failure type
Since not only IAB WI related failure type (bh-RLF) but also eMOB WI related failure type (t312-expiry) were introduced in existing SCGFailureInformation message, and only single spare value was left, there should be a consideration of how extending this message to include all the newly introduced failure types. 

Current way of extending is introducing one more failureType-v16xy field for all the new Rel-16 cause values, and also introducing new cause value (otherFailureType) in legacy failureType. If UE indicates otherFailureType as a cause in the legacy failureType field, and further indicates what it wants e.g., either bh-RLF or t312-expiry in the new introduced failureTye-v16xy field, the network consider the content in the new failureType-v16xy field to identify the failure type.  
In other words, the newly introduced cause value otherFailureType was introduced for pointing that the new field failureType-v16xy will be further needed by the network. 
2.2 Ignoring legacy field by adding new field.
The alternative is that this new field failureType-v16xy itself can be used for pointing the failure type extension. There is no need of introducing new cause value otherFailureType in the legacy failureType field for indicating the extension. 

The assumption behind this alternative is that, network will configure IAB feature (including usage of failureType-v16xy) to the MT, and if bh-RLF happens, MT will report SCGFailureInformation by set garbage value to the legacy failureType field and set bh-RLF to failureType-v16xy. Then donor CU can ignore the legacy failureType field and retrieve from new failureType-v16xy. By using this method, we can save 1 spare bit more. This was also proposed in NR-U where short of failure bit in SCGFailureInformation for LTE, and agreed. Please note that consumption of the spare bit might be fast unexpectedly. 
Observation 1. Using alternative to extend failureType field can save 1 more spare bit.

For implementation of this, legacy field failureType in FailureReportSCG of SCGFailureInformation message should have t312-expiry-r16, and new field failureType-v16xy should have bh-RLF, spare2, spare1, spare0 as the values. And the field description of failureType in SCGFailureInformation should include the network operation that “If the failureType-v16xy is included, IAB-donor-CU ignores the failureType.”
Proposal 1. RAN2 agrees the alternative above for failureType extension which can ignore the legacy field.
Please refer the text proposal in the Annex.

3 Conclusion 

In this contribution, we discussed the alternative method for extending the failureType field in SCGFailureInformation. The conclusion was to propose the following:

Proposal 1. RAN2 agrees the alternative above for failureType extension which can ignore the legacy field.

4 Annex

This text proposal is based on the current endorsed CR (R2- 2004287).

<First Change>
5.7.3
SCG failure information

5.7.3.5
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 due to T310 expiry:

2>
set the failureType as t310-Expiry;

1>
else if the UE initiates transmission of the SCGFailureInformation message due to T312 expiry:

2>
set the failureType as t312-Expiry;

1>
else if the UE initiates transmission of the SCGFailureInformation message to provide reconfiguration with sync failure information for an SCG:

2>
set the failureType as synchReconfigFailure-SCG;

1>
else if the UE initiates transmission of the SCGFailureInformation message to provide random access problem indication from SCG MAC:

2>
set the failureType as randomAccessProblem;

1>
else if the UE initiates transmission of the SCGFailureInformation message to provide indication from SCG RLC that the maximum number of retransmissions has been reached:

2>
set the failureType as rlc-MaxNumRetx;

1>
else if the UE initiates transmission of the SCGFailureInformation message due to SRB3 IP check failure:

2>
set the failureType as srb3-IntegrityFailure;

1>
else if the UE initiates transmission of the SCGFailureInformation message due to Reconfiguration failure of NR RRC reconfiguration message:

2>
set the failureType as scg-reconfigFailure.

1> else if connected as an IAB-node and the SCGFailureInformation is initiated due to the reception of a BH RLF indication on BAP entity from the SCG:

2>  set the failureType as bh-RLF.

1> include and set MeasResultSCG-Failure in accordance with 5.7.3.4;

1>
for each MeasObjectNR configured by a MeasConfig associated with the MCG, and for which measurement results are available:

<Second Change>
–
SCGFailureInformation

The SCGFailureInformation 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 Network

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
}

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,

   failureType-v16xy                        ENUMERATED {bh-RLF, spare2, spare1, spare0}            OPTIONAL

  ]]

}

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

-- TAG-SCGFAILUREINFORMATION-STOP

-- ASN1STOP

	SCGFailureInformation field descriptions

	measResultFreqList

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

	measResultSCG-Failure

The field contains the MeasResultSCG-Failure IE which includes available results of measurements on NR frequencies the UE is configured to measure by the NR SCG RRCReconfiguration message. 

	failureType
Indicates the cause of the SCG failure. If the failureType-v16xy is included, IAB-donor-CU ignores the failureType.


