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In RAN2#106 meeting, we made some further progress about conditional handover (CHO) for handover robustness improvement in LTE and NR. Agreements that are applicable to both LTE and NR are as follows.
	Agreements
1	Separate CHO execution condition(s) can be configured for each individual candidate cells.
2	Define a CHO execution condition by the measurement identity which identifies a measurement configuration. (FFS to be addressed in stage 3 which parts of the measurement configuration are used for the CHO triggering).
3	As a baseline CHO can be triggered based on a condition consisting of a single event, singe quantity.
3.1	The single trigger quantity can be configured to be RSRP, RSRQ or RS-SINR.
FFS Whether multiple triggering conditions are required.
4	Deconfiguration of CHO candidates is performed by RRC signalling (we will not introduce timer based mechanism for the UE to deconfiguration of the CHO candidates).
5	Baseline that configuration of all CHO candidates are released after successful (any) handover completion (sending complete message to the target cell).
FFS if it might be possible to keep CHO candidates after the HO.
6	UE shall not stop T310 and shall not start T304 when it receives configuration of a CHO candidate 
7	The timer T310 is stopped and timer T304-like is started when the UE begins execution of a conditional handover for a target cell. (Stage 3 detail whether we reuse T304 or define a new timer)
Working assumption:
8	At RLF the UE performs cell selection and if the selected cell is a CHO candidate then the UE attempts CHO execution, otherwise re-establishment is performed.
9	At legacy handover failure (T304 expiry) or failure to access a CHO candidate cell (T304-like expiry), the UE performs cell selection and if the selected cell is a CHO candidate then the UE attempts CHO execution, otherwise re-establishment is performed.
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1.1 CHO candidate configuration
A UE supporting CHO should keep a list of CHO candidate cells. The network may add new CHO candidate cells or modify existing CHO candidate cells by sending a list for addition and modification. The network may also release one or more CHO candidate cells by sending a list for release. These two lists should be included in the CHO command (e.g. ReconfigurationWithSync), which is carried by RRCReconfiguration.
Proposal 1:	The CHO command carries a list for CHO candidate cell addition/ modification, and a list for CHO candidate cell release.
In the following, we discuss the configuration for each CHO candidate cell. Some configurations are applied before CHO execution, while others are applied after CHO execution.
1.2 Configurations applied before CHO execution
For each CHO candidate cell, the following information should be configured:
· A candidate index: To identify a cell for future modification or release, an index should be assigned to a CHO candidate cell upon configuration.
· Cell identification information: physical cell ID, carrier frequency, etc.
· T3xx timer: A T304-like timer for CHO; CHO is considered failed if T3xx timer expires.
· CHO execution condition(s): UE periodically evaluates the conditions for each candidate cell, and CHO can be executed once the conditions are met. Notice that the network may configure multiple conditions for a candidate cell, in this case the conditions are configured as a list.
Proposal 2:	For each CHO candidate cell, the following information should be configured: a candidate index, cell identification information, a T3xx timer for CHO failure indication, and CHO execution condition(s).
1.3 Configurations applied after CHO execution
In normal HO, the handover command (ReconfigurationWithSync) carries common radio resource configurations (spCellConfigCommon) as well as RACH-related configurations. In addition, other configurations may also be included in the same RRCReconfiguration message, and UE applies these configurations in the target cell.
In CHO, however, the configurations in the same RRCReconfiguration but outside the CHO command (ReconfigurationWithSync) are applied to source cell, since the CHO is not yet executed when these configurations are received. In other words, they are irrelevant to CHO. But the network may also want to send configurations that are applicable once the UE is in target cell. Such configurations can be carried inside the CHO command. We think the following configurations may be included in CHO command:
· fullConfig: An indication for full configuration
· spCellConfigDedicated: Dedicated spCell configurations on top of common configurations
· measConfig: Measurement configurations
Among the abovementioned IEs in CHO configurations, common radio resource configuration should be mandatory present, while others can be optional present.
Proposal 3:	For each CHO candidate cell, the following information should be configured as mandatory present, and applied once the candidate cell is chosen as target cell for CHO execution: common radio resource configurations.
Proposal 4:	For each CHO candidate cell, the following information can be optionally configured, and applied once the candidate cell is chosen as target cell for CHO execution: a full configuration indicator, dedicated spCell configurations, and measurement configurations.
Conclusion
It is proposed to discuss and decide on the following proposals:
Proposal 1:	The CHO command carries a list for CHO candidate cell addition/ modification, and a list for CHO candidate cell release.
Proposal 2:	For each CHO candidate cell, the following information should be configured: a candidate index, cell identification information, a T3xx timer for CHO failure indication, and CHO execution condition(s).
Proposal 3:	For each CHO candidate cell, the following information should be configured as mandatory present, and applied once the candidate cell is chosen as target cell for CHO execution: common radio resource configurations.
Proposal 4:	For each CHO candidate cell, the following information can be optionally configured, and applied once the candidate cell is chosen as target cell for CHO execution: a full configuration indicator, dedicated spCell configurations, and measurement configurations.
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Appendix: Example ASN.1 structure
Base on the above discussions, here we provide an example  
[bookmark: _Toc12718241]–	CellGroupConfig
The CellGroupConfig IE is used to configure a master cell group (MCG) or secondary cell group (SCG). A cell group comprises of one MAC entity, a set of logical channels with associated RLC entities and of a primary cell (SpCell) and one or more secondary cells (SCells).
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
    ]]
}

-- Serving cell specific MAC and PHY parameters for a SpCell:
SpCellConfig ::=                        SEQUENCE {
    servCellIndex                       ServCellIndex                                               OPTIONAL,   -- Cond SCG
    reconfigurationWithSync             ReconfigurationWithSync                                     OPTIONAL,   -- Cond ReconfWithSync
    reconfigurationWithSyncCho          ReconfigurationWithSyncCho                                  OPTIONAL,   -- Cond CHO
    rlf-TimersAndConstants              SetupRelease { RLF-TimersAndConstants }                     OPTIONAL,   -- Need M
    rlmInSyncOutOfSyncThreshold         ENUMERATED {n1}                                             OPTIONAL,   -- Need S
    spCellConfigDedicated               ServingCellConfig                                           OPTIONAL,   -- Need M
    ...
}

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
    ]]
}
ReconfigurationWithSyncCho ::=		SEQUENCE {
	cho-CandCellToReleaseList				Cho-CandCellToReleaseList	OPTIONAL,	-- Need N
	cho-CandCellToAddModList				Cho-CandCellToAddModList	OPTIONAL,	-- Need N
}

CHO-CandCellToAddModList ::=		SEQUENCE (SIZE (1..maxCHO-Cand)) OF CHO-CandCellToAddMod

CHO-CandCellToAddMod ::=			SEQUENCE {
	cho-CandCellIndex 					Cho-CandCellIndex,
	spCellConfigCommon              	ServingCellConfigCommon                                         OPTIONAL,   -- Need M
	newUE-Identity						RNTI-Value,
	t3xx								ENUMERATED {TBD},
	cho-ExecCondList					SEQUENCE (SIZE (1..maxCho-ExecCond)) OF ReportConfig
    rach-ConfigDedicated                CHOICE {
        uplink                              RACH-ConfigDedicated,
        supplementaryUplink                 RACH-ConfigDedicated
    }                                                                                               OPTIONAL,   -- Need N
    spCellConfigDedicated               ServingCellConfig                                           OPTIONAL,   -- Need M
	measConfig                          MeasConfig                                              OPTIONAL,   -- Need N
	fullConfig                          ENUMERATED {true}     		                            OPTIONAL, -- Cond FullConfig
	...,
    [[
    smtc                                SSB-MTC                                                     OPTIONAL    -- Need S
    ]]
}

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

-- TAG-CELLGROUPCONFIG-STOP
-- ASN1STOP
