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Introduction

The work item on Further SON/MDT enhancement has been agreed in [1] with the following objective:

- Support of SON/MDT enhancements for [RAN3, RAN2]:

MR-DC CPAC

Successful PScell change report

Successful Handover Report (e.g. inter-RAT)
fast MCG recovery

NR-U (MRO and UL MLB)
In this contribution, we will address the NR-U aspect.
Discussion
In NR-U, for the random access procedure, LBT failure may occur for the preamble/MsgA transmission. If all the preamble/MsgA transmissions fail due to LBT failure, UE will have problem in reporting the random access related information(i.e. perRAInfoList-r16), which is included in ConnEstFailReport, RA-Report, RLF-Report, SuccessHO-Report.

Let us take ConnEstFailReport as an example. perRAInfoList-r16 is a mandatory IE in ConnEstFailReport with minimum size 1, which can either be configured with PerRASSBInfo-r16 or PerRACSI-RSInfo-r16. In PerRASSBInfo-r16 and PerRACSI-RSInfo-r16 IE, the following IEs are mandatory present:

- numberOfPreamblesSentOnSSB-r16

- perRAAttemptInfoList-r16

- numberOfPreamblesSentOnCSI-RS-r16
ConnEstFailReport-r16 ::=            SEQUENCE {

    measResultFailedCell-r16             MeasResultFailedCell-r16,

    locationInfo-r16                     LocationInfo-r16                    OPTIONAL,

    measResultNeighCells-r16             SEQUENCE {

        measResultNeighCellListNR            MeasResultList2NR-r16               OPTIONAL,

        measResultNeighCellListEUTRA         MeasResultList2EUTRA-r16            OPTIONAL
    },

    numberOfConnFail-r16                 INTEGER (1..8),

    perRAInfoList-r16                            PerRAInfoList-r16,

    timeSinceFailure-r16                 TimeSinceFailure-r16,

    ...

}

ConnEstFailReportList-r17 ::= SEQUENCE (SIZE (1..maxCEFReport-r17)) OF ConnEstFailReport-r16

PerRAInfoList-r16 ::= SEQUENCE (SIZE (1..200)) OF PerRAInfo-r16

PerRAInfoList-v1660 ::= SEQUENCE (SIZE (1..200)) OF PerRACSI-RSInfo-v1660

PerRAInfo-r16 ::=                    CHOICE {

    perRASSBInfoList-r16                 PerRASSBInfo-r16,
    perRACSI-RSInfoList-r16              PerRACSI-RSInfo-r16

}

PerRASSBInfo-r16 ::=                 SEQUENCE {

    ssb-Index-r16                        SSB-Index,

    numberOfPreamblesSentOnSSB-r16       INTEGER (1..200),

    perRAAttemptInfoList-r16             PerRAAttemptInfoList-r16

}

PerRACSI-RSInfo-r16 ::=              SEQUENCE {

    csi-RS-Index-r16                     CSI-RS-Index,

    numberOfPreamblesSentOnCSI-RS-r16    INTEGER (1..200)

}

PerRACSI-RSInfo-v1660 ::=         SEQUENCE {

    csi-RS-Index-v1660                   INTEGER (1..96)                     OPTIONAL
}

PerRAAttemptInfoList-r16 ::=         SEQUENCE (SIZE (1..200)) OF PerRAAttemptInfo-r16

PerRAAttemptInfo-r16 ::=             SEQUENCE {

    contentionDetected-r16               BOOLEAN                OPTIONAL,

    dlRSRPAboveThreshold-r16             BOOLEAN                OPTIONAL,

    ...,

    [[

    fallbackToFourStepRA-r17             ENUMERATED {true}      OPTIONAL
    ]]

}

However, if all the preamble/MsgA transmissions of the RA procedure fail due to LBT failure, or all the preamble/MsgA transmissions on one SSB/CSI-RS fail due to LBT failure, the number of preamble sent will be zero, but the minimum value of numberOfPreamblesSentOnSSB-r16 and numberOfPreamblesSentOnCSI-RS-r16 is 1. One simple solution is to introduce value 0 to its value range.
RAN2 to consider to introduce value 0 for the numberOfPreamblesSentOnSSB-r16 and numberOfPreamblesSentOnCSI-RS-r16.
Regarding perRAAttemptInfoList, the issue is whether preamble transmission with LBT failure is considered as a RA attempt. According to the specification, if lbt-FailureRecoveryConfig is not configured, PREAMBLE_TRANSMISSION_COUNTER will be increased for each preamble transmission with LBT failure. However, if lbt-FailureRecoveryConfig is configured, PREAMBLE_TRANSMISSION_COUNTER will not be increased for each preamble transmission with LBT failure. Then, if we only consider the RA attempt that leads to PREAMBLE_TRANSMISSION_COUNTER increase, whether preamble transmission with LBT failure will be considered as a RA attempt is dependent on whether lbt-FailureRecoveryConfig is configured. On this regard, we propose to clarify that:
RAN2 to clarify whether only the preamble transmissions that lead to PREAMBLE_TRANSMISSION_COUNTER increase are counted as RA attempts.
As explained above, the rule for increasing of PREAMBLE_TRANSMISSION_COUNTER is dependent on whether lbt-FailureRecoveryConfig is configured. Thus, to enable network to understand the reported numberOfPreamblesSentOnSSB-r16 and numberOfPreamblesSentOnCSI-RS-r16, it would be beneficial if UE indicates whether lbt-FailureRecoveryConfig is configured or not.
RAN2 to agree to introduce indication on whether lbt-FailureRecoveryConfig is configured or not in RA related information in ConnEstFailReport, RA-Report, RLF-Report, SuccessHO-Report.
For each RA attempt, UE will indicate whether fallbackToFourStepRA is occur. The reason for UE to fallback to 4 step RA may be:

- PREAMBLE_TRANSMISSION_COUNTER = msgA-TransMax + 1;

- fallbackRAR is received;

- preamble is successfully transmitted, but MsgA payload transmission fails.
For the last reason, MsgA payload transmission failure can be either due to LBT failure or poor channel quality. It would be beneficial that if network can understand the reason why fallback occur. Network can know whether fallback is due to poor RSRP based on the reported dlRSRPAboveThreshold. Network can also know whether PREAMBLE_TRANSMISSION_COUNTER reaches maximum value based on the reported number of preamble sent and msgA-TransMax. Network will not be able to tell whether the fallback is due to LBT failure for MsgA payload transmission or due to fallbackRAR is received. Note that MsgA payload transmission failure is only one instance of LBT failure, it doesn’t mean consistant LBT failure, thus consistant LBT failure can not be used for this purpose. 

Thus, it would be beneficial if UE can indicate whether MsgA payload transmission is failed due to LBT or not.

UE indicates whether MsgA payload transmission is failed due to LBT or not if fallback to 4-step RA occur.
Conclusions  

RAN2 to consider to introduce value 0 for the numberOfPreamblesSentOnSSB-r16 and numberOfPreamblesSentOnCSI-RS-r16.
RAN2 to clarify whether only the preamble transmissions that lead to PREAMBLE_TRANSMISSION_COUNTER increase are counted as RA attempts.
RAN2 to agree to introduce indication on whether lbt-FailureRecoveryConfig is configured or not in RA related information in ConnEstFailReport, RA-Report, RLF-Report, SuccessHO-Report.
UE indicates whether MsgA payload transmission is failed due to LBT or not if fallback to 4-step RA occur.
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