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1	Introduction
In RAN2#105bis the following agreements were made for early measurements:
Agreement
1	For NR IDLE mode, the LTE rel-15 euCA early measurement reporting solution (i.e. via UEInformationRequest and UEInformationResponse like messages) after connection is setup will be supported.
2	For both LTE and NR, sending full idle mode measurements before security activation shall not be allowed. 
FFS if some measurement information (detail TBD) related to idle mode measurements can be sent before security activation.
3	SMC and SMC complete messages will not be modified to enable the signalling of early measurements.
4	For both LTE and NR, RAN2 confirm that current specification allow that UEInformationRequest (or equivalent message to be specified in NR) can be sent by the network immediate after Security Mode Command without network having to wait for  Security Mode Complete (i.e. similar to sending of Reconfiguration after SMC)
5	For NR INACTIVE mode, the LTE rel-15 euCA early measurement reporting solution (i.e. via UEInformationRequest and UEInformationResponse like messages) after connection is resumed will be supported.
6	Sending early measurement report is network controlled
7	For NR INACTIVE, the network can request early measurement report in RRCResume 
8	For NR INACTIVE, early measurement reporting can be sent in RRCResumeComplete 
FFS Whether agreements 7 and 8 should be applied to LTE RRCConnectionResume and RRCConnectionResumeComplete message.
Moreover, the Rel-16 WI LTE and NR Carrier aggregation and dual connectivity enhancements includes the following objective:
Efficient and low latency serving cell configuration/activation/setup: Minimizing signalling overhead and latency needed for initial cell setup, additional cell setup and additional cell activation for data transmission. [RAN2, RAN1, RAN4, RAN3]
0. This objective applies to MR-DC, NR-NR DC and CA
0. The objective should consider enhancements when starting from IDLE, INACTIVE mode and CONNECTED mode

Therefore, to achieve a faster SCell setup upon resume, this contribution discusses the use of early measurements for SCell state determination. Since the configuration of SCells in RRC Resume message is currently not allowed for E-UTRA, the scope of this discussion is limited to NR.
[bookmark: _Ref178064866]2	Discussion
In NR, the RRCResume message contains the masterCellGroup field, which can be used to configure SCells.
RRCResume message
-- ASN1START
-- TAG-RRCRESUME-START

RRCResume ::=                       SEQUENCE {
    rrc-TransactionIdentifier           RRC-TransactionIdentifier,
    criticalExtensions                  CHOICE {
        rrcResume                           RRCResume-IEs,
        criticalExtensionsFuture            SEQUENCE {}
    }
}

RRCResume-IEs ::=                   SEQUENCE {
    radioBearerConfig                   RadioBearerConfig                                                       OPTIONAL, -- Need M
    masterCellGroup                     OCTET STRING (CONTAINING CellGroupConfig)                               OPTIONAL, -- Need M
    measConfig                          MeasConfig                                                              OPTIONAL, -- Need M
    fullConfig                          ENUMERATED {true}                                                       OPTIONAL, -- Need N

    lateNonCriticalExtension            OCTET STRING                                                            OPTIONAL,
    nonCriticalExtension                SEQUENCE{}                                                              OPTIONAL

}

-- TAG-RRCRESUME-STOP
-- ASN1STOP

CellGroupConfig information element
-- ASN1START
-- TAG-CELL-GROUP-CONFIG-START

-- Configuration of one Cell-Group:
CellGroupConfig ::=                         SEQUENCE {
    cellGroupId                                 CellGroupId,

    rlc-BearerToAddModList                      SEQUENCE (SIZE(1..maxLC-ID)) OF RLC-BearerConfig            OPTIONAL,   -- Need N
    rlc-BearerToReleaseList                     SEQUENCE (SIZE(1..maxLC-ID)) OF LogicalChannelIdentity      OPTIONAL,   -- Need N

    mac-CellGroupConfig                         MAC-CellGroupConfig                                         OPTIONAL,   -- Need M

    physicalCellGroupConfig                     PhysicalCellGroupConfig                                     OPTIONAL,   -- Need M

    spCellConfig                                SpCellConfig                                                OPTIONAL,   -- Need M
    sCellToAddModList                           SEQUENCE (SIZE (1..maxNrofSCells)) OF SCellConfig           OPTIONAL,   -- Need N
    sCellToReleaseList                          SEQUENCE (SIZE (1..maxNrofSCells)) OF SCellIndex            OPTIONAL,   -- Need N
    ...,
    [[
    reportUplinkTxDirectCurrent-v1530           ENUMERATED {true}                                           OPTIONAL    -- Cond BWP-Reconfig
    ]]
}

<<skipped parts>>

SCellConfig ::=                     SEQUENCE {
    sCellIndex                          SCellIndex,
    sCellConfigCommon                   ServingCellConfigCommon                                             OPTIONAL,   -- Cond SCellAdd
    sCellConfigDedicated                ServingCellConfig                                                   OPTIONAL,   -- Cond SCellAddMod
    ...,
    [[
    smtc                                SSB-MTC                                                             OPTIONAL    -- Need S
    ]]
}

-- TAG-CELL-GROUP-CONFIG-STOP
-- ASN1STOP

For NR Rel-15, the configured SCells above would be in deactivated state, requiring a further MAC CE indication to be activated. For Rel-16, it is still FFS whether those SCells can be configured in activated state, as captured in RAN2#105 agreements below.
Agreements:
1. The configured SCells (MCG and SCG) can be configured in deactivated or activated state by RRC upon addition or after a handover.  Timing requirements are up to RAN4.  FFS if this applies to resume.   
This is currently captured in the running CR [1] by the following field:
SCellConfig ::=                     SEQUENCE {
    sCellIndex                          SCellIndex,
    sCellConfigCommon                   ServingCellConfigCommon                                     OPTIONAL,   -- Cond SCellAdd
    sCellConfigDedicated                ServingCellConfig                                           OPTIONAL,   -- Cond SCellAddMod
    ...,
    [[
    smtc                                SSB-MTC                                                     OPTIONAL    -- Need S
    ]],
    [[  
    sCellState-r16                      ENUMERATED {activated}                                      OPTIONAL    -- Need S
    ]]
}
	CellGroupConfig field descriptions

	sCellState
A one-shot field that indicates whether the SCell shall be considered to be in activated state upon SCell configuration.



Our understanding of the FFS above is that it concerns the actual configuration of an SCell state upon resuming - in other words, whether the field above can also be included in an RRCResume message. But another aspect that can be discussed is whether early measurements could be used in an SCell configuration to define a conditional SCell state. 
Namely, the MN could configure SCells in RRCResume message with conditions concerning the SCell state. For instance, if UE early measurements for a given SCell are above a given threshold, then its state is active, otherwise deactivated. This would be useful since currently, early measurements are only available in RRCResumeComplete message. With the conditional SCell state configuration, SCell state can be determined before RRCResumeComplete message.
[bookmark: _Hlk15889851][bookmark: _Toc15889933]A conditional SCell state configuration in RRCResume message would enable SCell state determination before early measurements availability for the network.
Moreover, as motivated for RAN2#105, where it was agreed that the network may configure the SCell state in RRC Reconfiguration message under certain conditions, the determination of SCell state via conditions can reduce the setup delay since SCells with already good conditions can be added as active upon resuming. 

[bookmark: _Toc15889934]Upon resuming, the setup delay for SCells in good conditions can be speeded up via the determination of SCell state via configurable conditions. 
Therefore, as a way forward to reduce delay of SCell setup upon resuming, it should be enabled to configure SCell state conditions based on early measurements.
[bookmark: _Toc16695094]A conditional SCell state configuration can be provided in RRCResume message based on early measurements. Details of the condition are FFS.
[bookmark: _GoBack]The details on which cases this can be applied can be further discussed. Namely, this solution can be combined with other strategies, such as SCell or SCG resumption. It could be discussed whether the configuration of SCells state conditions should also be applicable to SCells/SCG to be resumed, i.e. the conditional SCell state configurations could be part of the RRCRelease message. 
[bookmark: _Toc16695095]Conditions based on early measurements for state of the stored SCells on resumption can be provided in RRCRelease message. Details of the condition are FFS.

3	Conclusion
In the previous sections we made the following observations: 
Observation 1	A conditional SCell state configuration in RRCResume message would enable SCell state determination before early measurements availability for the network.
Observation 2	Upon resuming, the setup delay for SCells in good conditions can be speeded up via the determination of SCell state via configurable conditions.


Based on the discussion in the previous sections we propose the following:
Proposal 1	A conditional SCell state configuration can be provided in RRCResume message based on early measurements. Details of the condition are FFS.
Proposal 2	Conditions based on early measurements for state of the stored SCells on resumption can be provided in RRCRelease message. Details of the condition are FFS.
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