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1	Introduction
In this contribution, we address an issue with sending a large amount of information for slice-specific Random Access configurations in SIB1 and propose a solution. We also propose allowing sending RACH prioritization parameters in RRCRelease to minimize the amount of information being broadcasted when only one or a few UEs in a cell need such configuration.
[bookmark: _Ref178064866]2	Discussion
2.1	Broadcasting slice-specific RA configuration
RAN2 has discussed broadcasting slice-based RA configuration in system information. However, it is not clear which SIB that would contain this information. In the current ASN.1 structure, legacy Random Access (RA) configuration parameters are broadcasted in SIB1. 
Slice-specific RA configurations may require quite many bits. Since SIB1 is already rather big, adding lots of information for slice-specific RA configurations can be problematic, in particular if the network supports many slices with slice-specific RA configurations.
Furthermore, when several PLMNs share a network, SIB1 should preferably contain the configurations that are common for all networks, while PLMN-specific configurations should preferably be signalled in another SIB, so that UEs belonging to different PLMNs don’t need to read information only relevant for another PLMN. Since slices are defined per PLMN, this means that it would be preferable to include the slice-specific RA configurations in another SIB than SIB1.
[bookmark: _Toc92792040]Slice-specific RACH parameters should be included in another SIB than SIB1, either another existing SIB or a new SIB.
Signalling RA configuration parameters in a different SIB than SIB1 may mean that a UE has not yet read SIBx before Random Access is triggered, for example if Random Access is performed immediately after a cell change. To handle this case, the UE should be allowed to use the common parameters signalled in SIB1 for the default slice for any Random Access until the SIB with the slice-specific RA parameters has been read.
[bookmark: _Toc92792041]UE should use the default RA configuration parameters from SIB1 if it has not yet read SIBx for slice-specific RA parameters.
2.2	Dedicated slice-specific RACH prioritization configuration
Slice specific RACH prioritization parameters are agreed to be included in broadcast information. However, there can be cases where only one or a few UEs in a cell use a slice which has slice-specific RACH prioritization configuration. To reduce the amount of broadcasted information, it would be beneficial to use dedicated signalling for configuring such UEs with the slice-specific RA prioritization parameters. If slice-specific RA-prioritization parameters can be configured by both methods, the signalling load can be optimized based on the number of UEs using slices with slice-specific configurations. It is therefore proposed to allow using RRCRelease for signalling slice-specific RACH prioritization parameters to the UE.
[bookmark: _Toc92792042]Signalling of slice-specific RA prioritization should be defined for RRC Release.
In the ASN.1 structure, a RACH prioritization could be added as shown below.
RRCRelease message
-- ASN1START
-- TAG-RRCRELEASE-START

RRCRelease ::=                      SEQUENCE {
    rrc-TransactionIdentifier           RRC-TransactionIdentifier,
    criticalExtensions                  CHOICE {
        rrcRelease                          RRCRelease-IEs,
        criticalExtensionsFuture            SEQUENCE {}
    }
}

RRCRelease-IEs ::=                  SEQUENCE {
    redirectedCarrierInfo               RedirectedCarrierInfo                                                       OPTIONAL,   -- Need N
    cellReselectionPriorities           CellReselectionPriorities                                                   OPTIONAL,   -- Need R
    suspendConfig                       SuspendConfig                                                               OPTIONAL,   -- Need R
    deprioritisationReq                 SEQUENCE {
        deprioritisationType                ENUMERATED {frequency, nr},
        deprioritisationTimer               ENUMERATED {min5, min10, min15, min30}
    }                                                                                                               OPTIONAL,   -- Need N
    lateNonCriticalExtension                OCTET STRING                                                        OPTIONAL,
    nonCriticalExtension                    RRCRelease-v1540-IEs                                                OPTIONAL
}

RRCRelease-v1540-IEs ::=            SEQUENCE {
    waitTime                           RejectWaitTime                OPTIONAL, -- Need N
    nonCriticalExtension               RRCRelease-v1610-IEs          OPTIONAL
}

RRCRelease-v1610-IEs ::=            SEQUENCE {
    voiceFallbackIndication-r16        ENUMERATED {true}                             OPTIONAL, -- Need N
    measIdleConfig-r16                 SetupRelease {MeasIdleConfigDedicated-r16}    OPTIONAL, -- Need M
    nonCriticalExtension               RRCRelease-v1650-IEs                          OPTIONAL
}

RRCRelease-v1650-IEs ::=            SEQUENCE {
    mpsPriorityIndication-r16          ENUMERATED {true}                             OPTIONAL, -- Cond Redirection2
    nonCriticalExtension               SEQUENCE {}RRCRelease-v17-IEs                                   OPTIONAL
}

RRCRelease-v17-IEs ::=              SEQUENCE {
    sliceSpecificRAPrioritization-r17  SliceSpecificRAPrioritization                 OPTIONAL,
    nonCriticalExtension               SEQUENCE {}
}

RedirectedCarrierInfo ::=           CHOICE {
    nr                                  CarrierInfoNR,
    eutra                               RedirectedCarrierInfo-EUTRA,
    ...
}

RedirectedCarrierInfo-EUTRA ::=     SEQUENCE {
    eutraFrequency                      ARFCN-ValueEUTRA,
    cnType                              ENUMERATED {epc,fiveGC}                                             OPTIONAL    -- Need N
}

CarrierInfoNR ::=                   SEQUENCE {
    carrierFreq                         ARFCN-ValueNR,
    ssbSubcarrierSpacing                SubcarrierSpacing,
    smtc                                SSB-MTC                                                             OPTIONAL,      -- Need S
    ...
}

SuspendConfig ::=                   SEQUENCE {
    fullI-RNTI                          I-RNTI-Value,
    shortI-RNTI                         ShortI-RNTI-Value,
    ran-PagingCycle                     PagingCycle,
    ran-NotificationAreaInfo            RAN-NotificationAreaInfo                                            OPTIONAL,   -- Need M
    t380                                PeriodicRNAU-TimerValue                                             OPTIONAL,   -- Need R
    nextHopChainingCount                NextHopChainingCount,
    ...
}

PeriodicRNAU-TimerValue ::=         ENUMERATED { min5, min10, min20, min30, min60, min120, min360, min720}


CellReselectionPriorities ::=       SEQUENCE {
    freqPriorityListEUTRA               FreqPriorityListEUTRA                                               OPTIONAL,       -- Need M
    freqPriorityListNR                  FreqPriorityListNR                                                  OPTIONAL,       -- Need M
    t320                                ENUMERATED {min5, min10, min20, min30, min60, min120, min180, spare1} OPTIONAL,     -- Need R
    ...

}

PagingCycle ::=                     ENUMERATED {rf32, rf64, rf128, rf256}

FreqPriorityListEUTRA ::=           SEQUENCE (SIZE (1..maxFreq)) OF FreqPriorityEUTRA

FreqPriorityListNR ::=              SEQUENCE (SIZE (1..maxFreq)) OF FreqPriorityNR

FreqPriorityEUTRA ::=               SEQUENCE {
    carrierFreq                         ARFCN-ValueEUTRA,
    cellReselectionPriority             CellReselectionPriority,
    cellReselectionSubPriority          CellReselectionSubPriority                                          OPTIONAL        -- Need R
}

FreqPriorityNR ::=                  SEQUENCE {
    carrierFreq                         ARFCN-ValueNR,
    cellReselectionPriority             CellReselectionPriority,
    cellReselectionSubPriority          CellReselectionSubPriority                                          OPTIONAL        -- Need R
}

RAN-NotificationAreaInfo ::=        CHOICE {
    cellList                            PLMN-RAN-AreaCellList,
    ran-AreaConfigList                  PLMN-RAN-AreaConfigList,
    ...
}

PLMN-RAN-AreaCellList ::=           SEQUENCE (SIZE (1.. maxPLMNIdentities)) OF PLMN-RAN-AreaCell

PLMN-RAN-AreaCell ::=               SEQUENCE {
    plmn-Identity                       PLMN-Identity                                                       OPTIONAL,   -- Need S
    ran-AreaCells                       SEQUENCE (SIZE (1..32)) OF  CellIdentity
}

PLMN-RAN-AreaConfigList ::=         SEQUENCE (SIZE (1..maxPLMNIdentities)) OF PLMN-RAN-AreaConfig

PLMN-RAN-AreaConfig ::=             SEQUENCE {
    plmn-Identity                       PLMN-Identity                                                       OPTIONAL,   -- Need S
    ran-Area                            SEQUENCE (SIZE (1..16)) OF  RAN-AreaConfig
}

RAN-AreaConfig ::=                  SEQUENCE {
    trackingAreaCode                    TrackingAreaCode,
    ran-AreaCodeList                    SEQUENCE (SIZE (1..32)) OF  RAN-AreaCode                            OPTIONAL    -- Need R
}

SliceSpecificRAPrioritization-r17 ::= SEQUENCE (SIZE (1..maxNrofSliceSpecificConfigurations)) OF SliceSpecificRAPrioritizationConfiguration-r17

SliceSpecificRAPrioritizationConfiguration-r17 ::= SEQUENCE {
    sliceIDs                        SEQUENCE (1..maxNrofSlicesOrSliceGroups) OF SliceOrSliceGroupID,
    ra-Prioritization-r17               RA—Prioritization                     OPTIONAL,
    ra-PrioritizationTwoStep-r17        RA—Prioritization                     OPTIONAL
}

SliceOrSliceGroupID ::=  CHOICE {
    s-NSSAI              S-NSSAI,
    sliceGroupID         SliceGroupID
}


-- TAG-RRCRELEASE-STOP
-- ASN1STOP
[bookmark: _Toc85728822]
[bookmark: _Toc92792043]Use above described ASN.1 as basis for adding slice-specific RACH prioritization to RRCRelease.

Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	Slice-specific RACH parameters should be included in another SIB than SIB1, either another existing SIB or a new SIB.
Proposal 2	UE should use the default RA configuration parameters from SIB1 if it has not yet read SIBx for slice-specific RA parameters.
Proposal 3	Signalling of slice-specific RA prioritization should be defined for RRC Release.
Proposal 4	Use above described ASN.1 as basis for adding slice-specific RACH prioritization to RRCRelease.
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