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1	Introduction
In R2-112e meeting, the following agreement was reached, in which for PSCell addition/change and change, the SCG state can be configured as activated or deactivated. This paper discusses the UE and network behavior for PSCell addition/change when SCG is deactivated. 
Agreements
The work will focus on a single deactivated SCG.
FFS if SCG RRC reconfiguration can select the SCG activation state (activated/deactivated) at PSCell addition/change/change, RRC resume or HO.
Continue RAN2 work with the assumption that when the SCG is deactivated, the UE does not monitor PDCCH on the PSCell. This assumption can be reconsidered if issues are found.
As a baseline, MN-configured RRM measurement/reporting procedures do not depend on the SCG activation state (deactivated or activated). Further optimisations are not precluded.
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
RAN2 assumes that UE will not perform SRS transmission while the SCG is deactivated. This assumption can be reconsidered if issues are found.
FFS if RACH is needed for SCG reactivation

[bookmark: _Ref178064866]2	Discussion
For PSCell addition//change with deactivated SCG state, since UE is deactivated in SCG and does not do data transmission using SCG link, there is no need for UE to do RACH with target PSCell immediately. UE can do RACH when UL data is generated inside UE or DL data arrivals from network. 
Observation1: For PSCell addition/change with deactivated state, UE does not need to do RACH with target PSCell immediately. UE can do RACH when when UL/DL data arrives.
Proposal1: For PSCell addition/change with deactivated state, UE does not do RACH with target PSCell immediately.
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Figure1 PSCell addition/change procedure
For PSCell addition/change, UE receives ReconfigurationWithSync contained in RRCReconfiguraiton for PSCell configuration. Within current ReconfigurationWithSync structure, there exists two mandatory IEs, spCellconfigCommon and dedicated RACH resource config as shown in below. If UE does not do RACH with target PSCell immediately, the t304 and rach-ConfigDedicated seem not needed. UE can do CBRA with target PSCell when UL or DL data arrives. Someone may argue the dedidcated RACH is useful for fast SCG activation, while maintaining dedicated RACH resource is also wasteful from dedicated RACH resource management point of view i.e. these dedcated RACH resources can be allocated for other users who need immediate sycnhronization with network. Also, UE may keep in deactivated SCG for a long period without doing RACH with target PSCell until UL or DL data arrives
Observation2: For PSCell addition/change with deactivated SCG, if UE does not do RACH with target PSCell immediately, the t304 and rach-ConfigDedicated seem not needed. Maintaining dedicated RACH resource is useful for fast SCG activation while it is wasteful from dedicated RACH resource management point of view. 
ReconfigurationWithSync ::=         SEQUENCE {
    spCellConfigCommon                  ServingCellConfigCommon                                     OPTIONAL,   -- Need M
    newUE-Identity                      RNTI-Value,
    t304                                ENUMERATED {ms50, ms100, ms150, ms200, ms500, ms1000, ms2000, ms10000},
    rach-ConfigDedicated                CHOICE {
        uplink                              RACH-ConfigDedicated,
        supplementaryUplink                 RACH-ConfigDedicated
    }                                                                                               OPTIONAL,   -- Need N
    ...,
    [[
    smtc                                SSB-MTC                                                     OPTIONAL    -- Need S
    ]],
    [[
    daps-UplinkPowerConfig-r16      DAPS-UplinkPowerConfig-r16                                      OPTIONAL    -- Need N
    ]]
}

To resolve the issue mentioned above, one solution is to keep t304 and rach-ConfigDedicated in ReconfigurationWithSync. UE shall only discard rach-ConfigDedicated and do not trigger the SCGFailureInformation transmission when t304 is expired.
Alternatively, an separated IE called reconfigurationWithSCGdeactivated could be created for deactivated PSCell addition/change, in which spCellConfigCommon, newUE-Identity and smtc are included as shown in below.
-- Serving cell specific MAC and PHY parameters for a SpCell:
SpCellConfig ::=                        SEQUENCE {
    servCellIndex                       ServCellIndex                                               OPTIONAL,   -- Cond SCG
    reconfigurationWithSync             ReconfigurationWithSync                                     OPTIONAL,   -- Cond ReconfWithSync
    rlf-TimersAndConstants              SetupRelease { RLF-TimersAndConstants }                     OPTIONAL,   -- Need M
    rlmInSyncOutOfSyncThreshold         ENUMERATED {n1}                                             OPTIONAL,   -- Need S
    spCellConfigDedicated               ServingCellConfig                                           OPTIONAL,   -- Need M
	
    ... ,
	[[ 
	reconfigurationWithSCGdeactivated-r17	ReconfigurationWithSCGdeactivated-r17					 OPTIONAL,   --Cond ReconWithSCGdeactivated
	secondaryCellGroupState				ENUMERATED{deactivated, activated}
	]]

}

ReconfigurationWithSync ::=         SEQUENCE {
    spCellConfigCommon                  ServingCellConfigCommon                                     OPTIONAL,   -- Need M
    newUE-Identity                      RNTI-Value,
    t304                                ENUMERATED {ms50, ms100, ms150, ms200, ms500, ms1000, ms2000, ms10000},
    rach-ConfigDedicated                CHOICE {
        uplink                              RACH-ConfigDedicated,
        supplementaryUplink                 RACH-ConfigDedicated
    }                                                                                               OPTIONAL,   -- Need N
    ...,
    [[
    smtc                                SSB-MTC                                                     OPTIONAL    -- Need S
    ]],
    [[
    daps-UplinkPowerConfig-r16      DAPS-UplinkPowerConfig-r16                                      OPTIONAL    -- Need N
    ]]
}
ReconfigurationWithSCGdeactivated-r17 ::=         SEQUENCE {
	spCellConfigCommon                  ServingCellConfigCommon                                     OPTIONAL,   -- Need M
    newUE-Identity                      RNTI-Value,
	smtc                                SSB-MTC,
	...
}

Proposal2: For PSCell addition/change with deactivated SCG, to resolve the t304 and dedicated RACH resource management issue, the following two solutions can be considered.
· Solution1: UE shall only discard rach-ConfigDedicated and do not trigger the SCGFailureInfomation transmission when t304 is expired. (t304 and rach-ConfigDedicated is kept in ReconfigurationWithSync.)
· Solution2: An separated IE called reconfigurationWithSCGdeactivated could be created for deactivated PSCell addition/change, in which spCellConfigCommon, newUE-Identity and smtc are included. An seperated UE procedure is also needed.

In current UE procedure for reconfiguration with sync, UE reset the MAC entity, which cause the dedicated RACH resource is discarded. For PSCell addition/change with deactivated SCG, since UE does not need to do RACH with target PSCell immediately until UL/DL data arrives, thus the following step “reset the MAC entity of this cell group” should be skipped during reconfiguration with sync for deactivated PSCell.
Observation3: For current UE procedure for reconfiguration with sync, UE reset the MAC entity, which cause the dedicated RACH resource is discarded.
Proposal3: UE should skip step “reset the MAC entity of this cell group” during reconfiguration with sync for deactivated target PSCell.
---------------------------------------------------Excepted from 38.331 5.3.5.5.2--------------------------------------------------
5.3.5.5.2	Reconfiguration with sync
The UE shall perform the following actions to execute a reconfiguration with sync.
Unrelated part is ommited
1>	else:
2>	reset the MAC entity of this cell group;
2>	consider the SCell(s) of this cell group, if configured, that are not included in the SCellToAddModList in the RRCReconfiguration message, to be in deactivated state;
2>	apply the value of the newUE-Identity as the C-RNTI for this cell group;
2>	configure lower layers in accordance with the received spCellConfigCommon;
2>	configure lower layers in accordance with any additional fields, not covered in the previous, if included in the received reconfigurationWithSync.
-----------------------------------------------------End of Exception--------------------------------------------------------------------
3. Conclusion
Based on the discussion in the previous sections, we made the following proposals: 
Observation1: For PSCell addition/change with deactivated state, UE does not need to do RACH with target PSCell immediately. UE can do RACH when UL/DL data arrives.
Observation2: For PSCell addition/change with deactivated SCG, if UE does not do RACH with target PSCell immediately, the t304 and rach-ConfigDedicated IE seems not needed. Maintaining dedicated RACH resource is useful for fast SCG activation while it is wasteful for RACH resource usage
Observation3: For current UE procedure for reconfiguration with sync, UE reset the MAC entity, which cause the dedicated RACH resource is discarded.
Proposal1: For PSCell addition/change with deactivated state, UE does not do RACH with target PSCell immediately.
Proposal2: For PSCell addition/change with deactivated SCG, to resolve the t304 and dedicated RACH resource management issue, the following two solutions can be considered.
· Solution1: UE shall only discard rach-ConfigDedicated and do not trigger the SCGFailureInfomation transmission when t304 is expired. (t304 and rach-ConfigDedicated is kept in ReconfigurationWithSync.)
· Solution2: An separated IE called reconfigurationWithSCGdeactivated could be created for deactivated PSCell addition/change, in which spCellConfigCommon, newUE-Identity and smtc are included. An seperated UE procedure is also needed.

Proposal3: UE should skip step “reset the MAC entity of this cell group” during reconfiguration with sync for deactivated target PSCell.
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