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1. Introduction
In this paper, we would like to discuss below issues due to SCG deactivation.

· RRM measurement and RRM relax;

· PSCell state and L1 measurement/reporting after SCG deactivation;

· How to support fast MCG recovery after SCG deactivation?
· How to use UE capability after SCG deactivation?
2. Discussion
Issue 1: RRM Measurement and DL sync after SCG deactivation?
In MR-DC case without SCG deactivation, both MN and SN will configure the RRM measurement to the UE and the measurement report will be reported to the network via MN SRB1 or SRB3 if configured.

In RAN2#112 meeting, RAN2 agreed that both MN and SN configured measurements are supported for deactivation SCG.
· While the SCG is deactivated, PSCell mobility is supported. MN- and SN-configured measurements are supported for deactivated SCG. 

· FFS1: Details on the performed measurements (e.g. all SN configured measurements or subset based on certain criteria, restrictions on inter-frequency/RAT)

· FFS2: Support for SCell addition/mobility

· FFS3: Reporting procedure

· FF4: PSCell mobility procedure
· 8a: It is FFS whether the network can configure the UE stop certain configured RRM measurements while the SCG is deactivated, or can release certain RRM measurements at SCG deactivation.
· 8b: Relaxation of RRM measurement requirements (as compared with non-DRX activated cell requirements) while the SCG is deactivated is FFS.
· When the SCG is in deactivated state, the UE sends MeasurementReport messages for measurement results of SN-configured measurements embedded in the E-UTRA (if the MCG is EUTRA) or in the NR (if the MCG is NR) ULInformationTransferMRDC message via SRB1
In RAN2#113 meeting, there is open issue for DL sync while the SCG is deactivated. It is not clear whether only RRM measurement of PSCell can ensure the DL sync while the SCG is deactivated. We think this issue need RAN4 to confirm and propose to send LS to RAN4.

6
Clarify the meaning of "the UE maintains DL sync while the SCG is deactivated" (e.g. whether that is a consequence of doing RRM measurements of the PSCell or something more is needed).
Proposal 1 Send LS to RAN4/1 to confirm whether that is a consequence of doing RRM measurements of the PSCell or something more is needed to maintain the DL sync for deactivation SCG.
In NR, the SMTC is configured per MO (Measurement Object) and the SMTC timing is based on SPCell who configured the corresponding measurement. It is obvious that the MN configured measurement will be performed and based on PCell to determine SMTC timing of NR MO configured by MN. 

	5.5.2.10
Reference signal measurement timing configuration
The UE shall setup the first SS/PBCH block measurement timing configuration (SMTC) in accordance with the received periodicityAndOffset parameter (providing Periodicity and Offset value for the following condition) in the smtc1 configuration. The first subframe of each SMTC occasion occurs at an SFN and subframe of the NR SpCell meeting the following condition:


For SN configured measurement, it is not clear whether the UE will maintain the timing of PScell during SCG deactivation and it is up to RAN4/1 discussion. If no, the SN configured NR MO will lost the SMTC timing.

Option 1: If the PSCell timing is lost, the SN configured RRM measurements is not supported after SCG deactivation.

Option 2: If the PSCell timing is lost, then the SN configured RRM measurements is supported after SCG deactivation and the UE uses the SMTC configured in the MN configured measObjectNR having the same SSB frequency and subcarrier spacing. Otherwise, the UE assumes that SSB periodicity is 5 ms for the intra-frequency cells.
Proposal 2a: RAN2 is kindly asked to confirm whether the SN configured measurement is supported or not if PSCell timing is lost.

Proposal 2b: If RAN2 agreed to support the SN configured measurement even if PSCell DL timing is lost, the UE uses the SMTC configured in the MN configured measObjectNR having the same SSB frequency and subcarrier spacing. Otherwise, the UE assumes that SSB periodicity is 5 ms for the intra-frequency cells.
In NR CA, long measurement period is configured for deactivated scell measurement for UE power saving purpose. If the SCG is deactivated, RRM relax, e.g. long measurement period as deactivation scell, can be applied for the SN configured RRM measurement for UE power saving. However, for some frequency, the MN may also configure the MO associated with the frequency. For this kind of frequency, the UE should not relax the measurement on the frequency.
Proposal 3: The RRM relax, i.e long measurement period, can be applied to the SN configured measurement, but for the frequency also configured in MN configured RRM measurement will not apply the RRM relax.
Issue 2: PSCell state and L1 measurement/reporting after SCG deactivation?

In RAN2#112 meeting, RAN2 agreed that SCG SCell can be in deactivated state, not activated state. FFS for dormant SCell.

7a: While the SCG is deactivated:

- there can be SCG SCells in deactivated state

- there cannot be SCG SCells in activated state

- it is FFS whether there can be SCells in SCG dormant state.
In RAN2#113 meeting, RAN agreed that there is no support of SCell dormancy for SCG SCell, but it is not clear for PSCell.

Agreements

1 
Confirm that there is no PUSCH transmission on deactivated SCG. FFS if any other UL is allowed towards SCG.
2 
Confirm that there is no PDCCH monitoring on PSCell of the deactivated SCG.

3 
Confirm that there is no support of SCell dormancy for SCG SCells within a deactivated SCG.

In RAN2#115 meeting, RAN2 agreed that UE will perform RLM/BFD while SCG is deactivated if network configure it.
· 4: The UE performs RLM and BFD on PSCell while the SCG is deactivated if network configures it.
However, it is still not clear what is the PSCell state while SCG is deactivated state. If PSCell is in dormant state during SCG deactivation, UE will perform CSI report for PSCell in SCG for CSI measurement and beam management. We wonder how the UE performs the CSI report for SCG if dormancy is supported in the SCG. We should note that the CSI report across CG is not supported currently and the objective for SCG deactivation will not impact RAN1. If RAN2 intend to agree that PSCel can be dormant state, we think RAN2 should send LS to RAN1 to confirm how to support the CSI report firstly. If PSCell is deactivated state, it is strange that UE performs RLF/BFD on deactivated state Cell.
Proposal 4: RAN2 is kindly asked to confirm the PSCell state while SCG is deactivated. If RAN2 intends to agree that PSCell can be dormant state after SCG deactivation, RAN2 is kindly asked to send LS to RAN1 to confirm how to support the CSI report for SCG firstly.
Issue 3: How to support fast MCG recovery after SCG deactivation?

In R16, fast MCG recovery is supported, and UE will send MCGFailureinformation message to MCG via SCG, i.e by split SRB1 or SRB3, once RLF is detected on MCG if fast MCG recovery is configured, i.e. T316 is configured. 

However, if SCG is in deactivated state and T316 is configured, the UE behaviour is not clear when RLF is detected on MCG. If SCG is deactivated, there is no DL reception and UL transmission. It is hard for SCG to perform fast MCG recovery. 
Option 1: If SCG is deactivated and RLF is detected on MCG, the UE trigger RRC Reestablishment procedure even if T316 timer is configured.
Option 2: If SCG is deactivated and RLF is detected on MCG, the UE perform RACH procedure to trigger SCG activation and send MCGFailureinformation message via SCG by split SRB1 or SRB3 if T316 is configured.

Option 1 is simple. Option 2 is complex and SCG need to identify the UE and active SCG. We prefer option 1.
Proposal 5: If SCG is deactivated and RLF is detected on MCG, the UE trigger RRC Reestablishment procedure even if T316 timer is configured.
If the SCG deactivation is received while the timer T316 is running, the T316 should stop and trigger RRC reestablishment procedure immediately according to proposal 10.

Proposal 6: If SCG deactivation is received while T316 is running, the T316 is stop and trigger RRC reestablishment procedure immediately.
Issue 4: How to use UE capability after SCG deactivation?

In MR-DC, the UE capability will be split for MN and SN and MN will send SCG configuration restriction to SN.

	ConfigRestrictInfoSCG ::=       SEQUENCE {
    allowedBC-ListMRDC              BandCombinationInfoList                                           OPTIONAL,

    powerCoordination-FR1               SEQUENCE {

        p-maxNR-FR1                     P-Max                                                         OPTIONAL,

        p-maxEUTRA                      P-Max                                                         OPTIONAL,

        p-maxUE-FR1                     P-Max                                                         OPTIONAL
    }                                                                                                 OPTIONAL,
    servCellIndexRangeSCG           SEQUENCE {

        lowBound                        ServCellIndex,

        upBound                         ServCellIndex

    }                                                                                                 OPTIONAL,   -- Cond SN-AddMod

    maxMeasFreqsSCG                     INTEGER(1..maxMeasFreqsMN)                                    OPTIONAL,

    dummy                               INTEGER(1..maxMeasIdentitiesMN)                               OPTIONAL,

    ...,

    [[

    selectedBandEntriesMNList        SEQUENCE (SIZE (1..maxBandComb)) OF SelectedBandEntriesMN        OPTIONAL,

    pdcch-BlindDetectionSCG          INTEGER (1..15)                                                  OPTIONAL,
    maxNumberROHC-ContextSessionsSN  INTEGER(0.. 16384)                                               OPTIONAL
    ]],

    [[

    maxIntraFreqMeasIdentitiesSCG     INTEGER(1..maxMeasIdentitiesMN)                                 OPTIONAL,

    maxInterFreqMeasIdentitiesSCG     INTEGER(1..maxMeasIdentitiesMN)                                 OPTIONAL
    ]],
    [[

    p-maxNR-FR1-MCG-r16               P-Max                                                           OPTIONAL,

    powerCoordination-FR2-r16         SEQUENCE {

        p-maxNR-FR2-MCG-r16                P-Max                                                      OPTIONAL,

        p-maxNR-FR2-SCG-r16                P-Max                                                      OPTIONAL,

        p-maxUE-FR2-r16                    P-Max                                                      OPTIONAL
    }                                                                                                 OPTIONAL,

    nrdc-PC-mode-FR1-r16    ENUMERATED {semi-static-mode1, semi-static-mode2, dynamic}                OPTIONAL,

    nrdc-PC-mode-FR2-r16    ENUMERATED {semi-static-mode1, semi-static-mode2, dynamic}                OPTIONAL,

    maxMeasSRS-ResourceSCG-r16       INTEGER(0..maxNrofCLI-SRS-Resources-r16)                         OPTIONAL,

    maxMeasCLI-ResourceSCG-r16       INTEGER(0..maxNrofCLI-RSSI-Resources-r16)                        OPTIONAL,

    maxNumberEHC-ContextsSN-r16      INTEGER(0..65536)                                                OPTIONAL,
    allowedReducedConfigForOverheating-r16      OverheatingAssistance                                 OPTIONAL,
    maxToffset-r16                   T-Offset-r16                                                     OPTIONAL
    ]]

}




There are lots of restriction for SCG, e.g. power split, PDCCH blind decoding number, measurement configuration, ROHC/EHC context number and so on. If the SCG is deactivated, the SN will not use this reserved capability. The MN can use this part capability if SCG is stay deactivation state to improve the performance in MN side. E.g. UE will use the UE power based on the limitation of “p-maxNR-FR1-MCG” in MN side. For PDCCH blind decoding limitation, the MN will decode PDCCH according to the search space id increase order until reach the PDCCH blind decoding limitation of MN. So some search space may omit due to limitation. If the UE can omit the UE capability restriction during SCG deactivation, the performance will be improved.
Proposal 7: UE will ignore the UE capability limitation in MN side due to SCG configuration during SCG deactivation, at least for UE power limitation and PDCCH blind decoding limitation. 
3. Conclusions

Based on the discussion above, we propose:
Proposal 1 Send LS to RAN4/1 to confirm whether that is a consequence of doing RRM measurements of the PSCell or something more is needed to maintain the DL sync for deactivation SCG.
Proposal 2a: RAN2 is kindly asked to confirm whether the SN configured measurement is supported or not if PSCell timing is lost.

Proposal 2b: If RAN2 agreed to support the SN configured measurement even if PSCell DL timing is lost, the UE uses the SMTC configured in the MN configured measObjectNR having the same SSB frequency and subcarrier spacing. Otherwise, the UE assumes that SSB periodicity is 5 ms for the intra-frequency cells.
Proposal 3: The RRM relax, i.e long measurement period, can be applied to the SN configured measurement, but for the frequency also configured in MN configured RRM measurement will not apply the RRM relax.
Proposal 4: RAN2 is kindly asked to confirm the PSCell state while SCG is deactivated. If RAN2 intends to agree that PSCell can be dormant state after SCG deactivation, RAN2 is kindly asked to send LS to RAN1 to confirm how to support the CSI report for SCG firstly.
Proposal 5: If SCG is deactivated and RLF is detected on MCG, the UE trigger RRC Reestablishment procedure even if T316 timer is configured.
Proposal 6: If SCG deactivation is received while T316 is running, the T316 is stop and trigger RRC reestablishment procedure immediately.
Proposal 7: UE will ignore the UE capability limitation in MN side due to SCG configuration during SCG deactivation, at least for UE power limitation and PDCCH blind decoding limitation. 
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5. Draft LS to RAN4

· Overall Description:

RAN2 has started the work within the Rel-17 eDCCA. RAN2 agreed to support SCG deactivation for UE power saving purpose, i.e. no PDCCH monitoring, no PDSCH reception and no PUSCH transmission for UE during SCG deactivation.

RAN2 has discussed RRM measurements and support to perform RRM measurment based on MN/SN confgured RRM configuration in order to support PSCell mobility during SCG deactivation. For UE power saving purpose, RAN2 agree to support RRM relax for SCG deactivation.

RAN2 asks RAN4 the following questions:

Q1: Does RAN4 see potential benefits, or any issues, with relaxed RRM measurements during SCG deactivation? If yes, RAN2 respectfully asks RAN4 to study how to relax RRM for SCG deactivation, e.g. the configuration of extended measurement cycle for RRM on PSCell so that DL synchronization of PSCell can be maintained in deactivated SCG.

Q2: Does RAN4 see the possibility to achieve DL sync by RRM for PSCell during SCG deactivation? If yes, RAN2 respectfully asks RAN4 to study requirements of PSCell RRM measurements for maintaining DL Sync?
· Actions:

To RAN4:
RAN2 respectfully asks RAN4 to consider the information above including the above questions.
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