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Introduction
[bookmark: _Ref178064866]During RAN2#105, it was agreed:

Agreements:
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.   

[bookmark: _GoBack]This contribution discusses the FFS, whether the SCell state can be configured also in resume.
Discussion
In NR, an SCell can either be activated or deactivated (FFS whether a ‘dormancy’-like behavior will also be introduced).
If an SCell is activated, the UE will perform RRM measurements, CQI-reporting and PDCCH monitoring on that cell and the cell can be used for UL and DL CA.
If an SCell is deactivated, the UE will still perform RRM measurements, but it will no longer perform CQI-reporting or PDCCH monitoring, which will allow the UE to turn of the radio at times to save battery power.
[bookmark: _Toc13128257]For a deactivated SCell, a UE will not monitor PDCCH and report CQI (unlike an activated SCell), but it may perform RRM measurements
In NR Rel-15, the SCell state can only be changed via MAC CE, which will add an activation delay as the UE would first need to process the RRC message to add the SCell, and then process the MAC CE to activate the SCell. In LTE Rel-15, it was introduced to configure the SCell state via RRCConnectionReconfiguration already when the SCell is added, or at handover, and it has been agreed to introduce the same behavior in NR for RRCReconfiguration.
There is no requirement that the network can only add SCells in activated state if there are already measurements for those cells, especially since the activation will trigger additional measurement report. If the network mistakenly adds an SCell with poor coverage, the UE could report the CQI as out-of-range, and the network can then release or deactivate the SCell.
During RRC Resume, the network can add any SCell to the UE configuration, but it is currently not possible to directly activate them. Thus, in order to enable CA during RRC Resume, the network would have to send a subsequent MAC CE after the UE has sent the RRCResumeComplete message. However, even the MAC CE to activate the SCells can be sent blindly to the UE, before the UE has managed to obtain any measurements for the SCells.
[bookmark: _Toc13128258]In LTE Rel-15 and NR Rel-16, it is possible to blindly set the SCell state using either MAC CE or RRC reconfiguration message (at SCell addition/HO)
During RAN2#106 the endorsed running CR for CA/DC enhancements for TS 38.331 [1] captured the configuration of the SCell state inside the CellGroupConfig IE as seen below:
CellGroupConfig information element
-- ASN1START
-- TAG-CELLGROUPCONFIG-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
    ]],
    [[  
    sCellState-r16                      ENUMERATED {activated}                                      OPTIONAL    -- Need S
    ]]
}

-- TAG-CELLGROUPCONFIG-STOP
-- ASN1STOP

	CellGroupConfig field descriptions

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



Since the MCG SCell(s) can be configured in RRCResume, using the field masterCellGroup with the CellGroupConfig IE, enabling configuration of SCell state in RRCResume would not require any changes to the ASN.1.

· 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                RRCResume-v1560-IEs                                                       OPTIONAL
}

RRCResume-v1560-IEs ::=             SEQUENCE {
    radioBearerConfig2                  OCTET STRING (CONTAINING RadioBearerConfig)                            OPTIONAL, -- Need M
    sk-Counter                          SK-Counter                                                             OPTIONAL,
    nonCriticalExtension                SEQUENCE{}                                                             OPTIONAL
}

-- TAG-RRCRESUME-STOP
-- ASN1STOP

[bookmark: _Toc13128259]The inclusion of sCellState in CellGroupConfig in the endorsed running CR already allows configuration of SCell state in RRCResume
To prevent the configuration of the SCell state during RRC Resume would create an artificial restriction and would add an unnecessary activation delay, without bringing any benefit.
[bookmark: _Toc13128260]The SCell state can be set to activated in RRCResume (e.g. in the CellGroupConfig)
A text proposal showing the updated procedures is presented in section 5.
Conclusion
[bookmark: _Hlk12363979]In this contribution we made the following observations:
Observation 1	For a deactivated SCell, a UE will not monitor PDCCH and report CQI (unlike an activated SCell), but it may perform RRM measurements
Observation 2	In LTE Rel-15 and NR Rel-16, it is possible to blindly set the SCell state using either MAC CE or RRC reconfiguration message (at SCell addition/HO)
Observation 3	The inclusion of sCellState in CellGroupConfig in the endorsed running CR already allows configuration of SCell state in RRCResume
[bookmark: _Toc7707499]Based on the discussion we propose the following:
Proposal 1	The SCell state can be set to activated in RRCResume (e.g. in the CellGroupConfig)
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Text proposal to TS 38.331

[bookmark: _Toc5285084]5.3.13.4	Reception of the RRCResume by the UE
The UE shall:
1>	stop timer T319;
1>	stop timer T380, if running;
1>	if the RRCResume includes the fullConfig:
2>	perform the full configuration procedure as specified in 5.3.5.11;
1>	else:
2>	restore the masterCellGroup and pdcp-Config from the UE Inactive AS context;
1>	discard the UE Inactive AS context;
1>	release the suspendConfig except the ran-NotificationAreaInfo;
1>	if the RRCResume includes the masterCellGroup:
2>	perform the cell group configuration for the received masterCellGroup according to 5.3.5.5;
1>	for each MCG SCell, if configured:
2>	if the received RRCResume message includes the sCellState for the SCell and indicates activated:
3>	configure lower layers to consider the SCell to be in activated state;
2>	else:
3>	configure lower layers to consider the SCell to be in deactivated state;
1>	if the RRCResume includes the radioBearerConfig:
2>	perform the radio bearer configuration according to 5.3.5.6;
1>	if the RRCResume message includes the sk-Counter:
2>	perform security key update procedure as specified in 5.3.5.7;
1>	if the RRCResume message includes the radioBearerConfig2:
2>	perform the radio bearer configuration according to 5.3.5.6;
1>	resume SRB2 and all DRBs;
1>	if stored, discard the cell reselection priority information provided by the cellReselectionPriorities or inherited from another RAT;
1>	stop timer T320, if running;
1>	if the RRCResume message includes the measConfig:
2>	perform the measurement configuration procedure as specified in 5.5.2;
1>	resume measurements if suspended;
1>	if T390 is running:
2>	stop timer T390 for all access categories;
2>	perform the actions as specified in 5.3.14.4;
1>	if T302 is running:
2>	stop timer T302;
2>	perform the actions as specified in 5.3.14.4;
1>	enter RRC_CONNECTED;
1>	indicate to upper layers that the suspended RRC connection has been resumed;
1>	stop the cell re-selection procedure;
1>	consider the current cell to be the PCell;
1>	set the content of the of RRCResumeComplete message as follows:
2>	if the upper layer provides NAS PDU, set the dedicatedNAS-Message to include the information received from upper layers;
2>	if the upper layer provides a PLMN, set the selectedPLMN-Identity to PLMN selected by upper layers (TS 24.501 [23]) from the PLMN(s) included in the plmn-IdentityList in SIB1;
2>	if the masterCellGroup contains the reportUplinkTxDirectCurrent:
3>	include the uplinkTxDirectCurrentList for each serving cell with UL;
3>	if UE is configured with SUL carrier:
4>	include uplinkDirectCurrentBWP-SUL for each serving cell with SUL within the uplinkTxDirectCurrentList;
1>	submit the RRCResumeComplete message to lower layers for transmission;
1>	the procedure ends.
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