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1	Introduction 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK132][bookmark: OLE_LINK133]RAN4 has agreed various delay requirements under the assumption that the assistance information such as periodicity, offset or duration for SSB burst or SMTC are given. However, in current TS38.331, the some of the signaling are missing. In this paper, we discuss the missing assistance information needed for UE in different procedures, such as handover, PSCell addition, SCel configuration/activation, RRC release with re-direction. 
2	Handover, PSCell addition, SCel configuration/activation
In last RAN4 meeting, there was a discussion on whether to use SMTC periodicity or SSB periodicity in the handover requirement. The agreement was made in [1] and is captured as following:
	[Agreement] Based on the condition of SMTC period is available or not, the requirement will be based on SMTC period, otherwise it will be based on SSB period. Detailed condition will be capture in draftCR.


Based on above agreement, the CRs [2] and [3] were prepared correspondingly. SMTC periodicity is assumed for now, if it is provided to UE. Otherwise, SSB periodicity should be adopted. In the meantime CRs for PSCell addition [4] and SCell activation [5] were also agreed based on SMTC periodicity.
[bookmark: _Ref516345544]Observation 1: Currently, SMTC periodicity is assumed in the requirements for handover, PSCell addition and SCell activation.

For handover, PSCell addition and SCel configuration, the RRC signaling ServingCellConfigCommon is used to carry the target cell information for UE. The detail of ServingCellConfigCommon in current TS38.331 is provided below with the SSB-related parameters highlighted.
	ServingCellConfigCommon ::=         SEQUENCE {
    physCellId                          PhysCellId                                              OPTIONAL, -- Cond HOAndServCellAdd,
    downlinkConfigCommon                DownlinkConfigCommon                                    OPTIONAL, -- Cond InterFreqHOAndServCellAdd

    uplinkConfigCommon                  UplinkConfigCommon                                      OPTIONAL, -- Cond ServCellAdd-UL 
    supplementaryUplinkConfig                   UplinkConfigCommon                              OPTIONAL, -- Cond ServCellAdd-SUL
    n-TimingAdvanceOffset               ENUMERATED { n25600, n39936 }                               OPTIONAL,-- Need S
[bookmark: _Hlk493885951]    ssb-PositionsInBurst                CHOICE {
        shortBitmap                         BIT STRING (SIZE (4)),
        mediumBitmap                        BIT STRING (SIZE (8)),
        longBitmap                          BIT STRING (SIZE (64))
    }                                                                                           OPTIONAL, -- Cond AbsFreqSSB
    ssb-periodicityServingCell          ENUMERATED { ms5, ms10, ms20, ms40, ms80, ms160, spare2, spare1 }        OPTIONAL,   -- Need S
    dmrs-TypeA-Position                 ENUMERATED {pos2, pos3},
    lte-CRS-ToMatchAround               SetupRelease { RateMatchPatternLTE-CRS }                                 OPTIONAL,   -- Need M
    rateMatchPatternToAddModList        SEQUENCE (SIZE (1..maxNrofRateMatchPatterns)) OF RateMatchPattern        OPTIONAL, -- Need N
    rateMatchPatternToReleaseList       SEQUENCE (SIZE (1..maxNrofRateMatchPatterns)) OF RateMatchPatternId      OPTIONAL, -- Need N
    subcarrierSpacing                   SubcarrierSpacing                                                   OPTIONAL, -- Need S
    tdd-UL-DL-ConfigurationCommon       TDD-UL-DL-ConfigCommon                                                    OPTIONAL, -- Cond TDD
    ss-PBCH-BlockPower                  INTEGER (-60..50),
    ...
}



As can be seen above, SSB periodicity is used in current TS38.331, instead of SMTC periodicity. Therefore, it would be better to directly use SSB periodicity in the requirements of handover, PSCell addition and SCel activation. Actually, SSB periodicity should be no smaller than SMTC periodicity. This means shorter delay requirements can be expected for some cases.
[bookmark: _Ref516345546][bookmark: _Ref516345489]Observation 2: In current TS38.331, the SSB periodicity is provided in ServingCellConfigCommom, instead of SMTC periodicity. 
[bookmark: _Ref517470381]Proposal 1: SSB periodicity should be used in the requirements for handover, PSCell addition and SCell activation.

Furthermore in ServingCellConfigCommon, only the periodicity is given without the offset. The missing of the SSB offset would lead to a huge impact to both UE behavior and requirements. If SSB offset is not given, UE needs to search the SSB burst of the unknown cell for the entire SSB periodicity. This is not feasible for UE, except for the phase of initial cell search. On the other hand, without knowing the exact timing of SSB, UE can even not efficiently converging AGC settings within duration of SSB burst. This would also make some other requirements infeasible, e.g., interruption requirements for intra-band EN-DC and NR-CA. Hence, the assistance information about SSB offset should be also provided in ServingCellConfigCommon. Furthermore, both SSB periodicity and SSB offset should be mandatory, together with the SCS of SSB
[bookmark: _Ref516345491]Proposal 2: The assistance information about SSB offset should be provided in ServingCellConfigCommon. The SCS, periodicity and offset of SSB should be mandatory.
3	RRC connection release with re-direction
For NR RRC connection release with re-direction to NR cell, the requirements were agreed in CR [6]. The requirements are based on SMTC periodicity. However, when checking the corresponding RRC signaling in TS38.331, there is only ARFCN value provided in RedirectedCarrierInfo. The SMTC periodicity and SMTC offsets are missing, and neither the SCS for SSB, as shown below.
[bookmark: _Ref516345482]Observation 3: In current TS38.331, the SCS of SSB, SMTC periodicity and SMTC offset are not provided in RedirectedCarrierInfo. 
	RRCRelease-IEs ::=      SEQUENCE {
    redirectedCarrierInfo               RedirectedCarrierInfo               OPTIONAL,    -- Need N
    cellReselectionPriorities           CellReselectionPriorities           OPTIONAL,    -- Need M
    suspendConfig                       SuspendConfig                       OPTIONAL,    -- Need N

    deprioritisationReq             SEQUENCE {
        deprioritisationType                ENUMERATED {frequency, nr},
        deprioritisationTimer               ENUMERATED {min5, min10, min15, min30}
    },
    lateNonCriticalExtension                OCTET STRING                                                          OPTIONAL,
    nonCriticalExtension                    SEQUENCE{}                                                          OPTIONAL
}

RedirectedCarrierInfo ::=           CHOICE {
    nr                                  ARFCN-ValueNR,
    eutra                               ARFCN-ValueEUTRA,
    ...
}



For E-UTRAN RRC connection release with re-direction to NR cell, there is no such a requirement yet in TS36.133. We assume the requirement can be also based on SMTC periodicity, similar to that in TS38.133. Again, after checking TS36.331, the corresponding SMTC assistance information is also missing, as captured below. 
[bookmark: _Ref516345485]Observation 4: In current TS36.331, the SCS of SSB, SMTC periodicity and SMTC offset are not provided in RedirectedCarrierInfo. 
	RRCConnectionRelease-r8-IEs ::=     SEQUENCE {
    releaseCause                        ReleaseCause,
    redirectedCarrierInfo               RedirectedCarrierInfo               OPTIONAL,    -- Need ON
    idleModeMobilityControlInfo         IdleModeMobilityControlInfo         OPTIONAL,    -- Need OP
    nonCriticalExtension                RRCConnectionRelease-v890-IEs       OPTIONAL
}

RedirectedCarrierInfo ::=           CHOICE {
    eutra                               ARFCN-ValueEUTRA,
    geran                               CarrierFreqsGERAN,
    utra-FDD                            ARFCN-ValueUTRA,
    utra-TDD                            ARFCN-ValueUTRA,
    cdma2000-HRPD                       CarrierFreqCDMA2000,
    cdma2000-1xRTT                      CarrierFreqCDMA2000,
    ...,
    utra-TDD-r10                        CarrierFreqListUTRA-TDD-r10,
    nr-r15                              ARFCN-ValueNR-r15
}



In our understanding, at least the SCS of SSB, SMTC periodicity and SMTC offset should be provided. All of them should be mandatory. Additionally, SMTC duration can also be optionally provided to UE to reduce UE’s power consumption during the procedure. 
[bookmark: _Ref516345492]Proposal 3: In both TS36.331 and TS38.331, the SCS of SSB, SMTC periodicity and SMTC offset should be mandatory provided in RedirectedCarrierInfo, while SMTC duration can be also optionally provided in RedirectedCarrierInfo to reduce UE power consumption. 
4	Conclusions
In the contribution, we discuss the issue of missing SSB-related assistance information in RRC signaling for handover, PSCell addition and SCell configuration/activation. We have the following observations and proposals.
Observation 1: Currently, SMTC periodicity is assumed in the requirements for handover, PSCell addition and SCell activation.
Observation 2: In current TS38.331, the SSB periodicity is provided in ServingCellConfigCommom, instead of SMTC periodicity. 
Observation 3: In current TS38.331, the SCS of SSB, SMTC periodicity and SMTC offset are not provided in RedirectedCarrierInfo. 
Observation 4: In current TS36.331, the SCS of SSB, SMTC periodicity and SMTC offset are not provided in RedirectedCarrierInfo. 
Proposal 1: SSB periodicity should be used in the requirements for handover, PSCell addition and SCell activation.
Proposal 2: The assistance information about SSB offset should be provided in ServingCellConfigCommon. The SCS, periodicity and offset of SSB should be mandatory.
Proposal 3: In both TS36.331 and TS38.331, the SCS of SSB, SMTC periodicity and SMTC offset should be mandatory provided in RedirectedCarrierInfo, while SMTC duration can be also optionally provided in RedirectedCarrierInfo to reduce UE power consumption.  
Based on above proposal, we think also think an LS should be sent to RAN2, asking RAN2 to add the missing parameters.
Proposal 4: Send an LS to RAN2 to add above missing parameters in both TS36.331 and TS38.331 spec.
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