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1	Introduction
The following was agreed during RAN2 meetings related to support of T312 in NR:
	Agreements from RAN2 #107bis
1	Reuse the LTE baseline for T312 functionality. Can discuss specific optimizations based on company contributions.
Agreements from RAN2 #108
1	Confirm the working assumption to Introduce T312 based mechanism on PSCell for fast declaration of SCG failure 
2	T312 on PSCell can be configured for SCG measurement configurations provided over SRB3 or SRB1.  


The handling of T312 configured on the UE for measurement events part of EventTriggerConfig are already being discussed as part of [2]. However, whether T312 can be configured for events configured as CHO conditions are not discussed. In this paper, we address the operation of T312 configured for CHO events.  
2	Discussion
Timer T312 expiry based declaration is agreed in RAN2 for fast radio link failure declaration or fast handover failure recovery. As part of measurement object, a UE is configured with the value of T312 to be applied. Additionally, as part of reporting configuration, the UE is configured with the events for which T312 can be started. UE starts timer T312 when a measurement report is triggered for an event that is configured to use T312, and T310 is already running on the UE. T312 facilitates a UE to declare RLF quickly if it has detected a neighbour cell to connect to. It seems logical to allow UEs configured with CHO candidates to take benefit of using a T312 based operation. This T312 handling for CHO events is independent on other measurement configuration or whether T312 is configured for any other event.
Starting of timer T312 is dependent on triggering of a measurement report. Since measurement reports are not triggered for events configured for evaluation of CHO, the same trigger condition to start T312 cannot be applied. A UE configured with CHO candidate configuration continuously measures these candidate cells to evaluate the condition to trigger execution of CHO. If the entry condition is satisfied, TTT is started for the associated event(s). On expiry of TTT, if the entry condition is still fulfilled (for all layer 3 filtered measurements during TTT), the CHO triggering condition is considered to be fulfilled and CHO execution is performed. If the entry condition is not fulfilled at expiry of the associated TTT, then CHO triggering condition is not considered to be fulfilled and CHO is not executed. 
If this non fulfilment of CHO triggering condition occurs while T310 is running, it is likely that the UE eventually encounters RLF. In such cases, it is beneficial to declare RLF faster and perform recovery based on CHO execution or re-establishment based on UE capability and network configuration of attemptCHO. If T312 is configured for CHO event, then T312 can be started when UE does not fulfil the entry condition at expiry of its corresponding TTT. This way, the UE can recovery from out of sync state faster establish connectivity to a CHO candidate or a neighbour cell. The sequence of procedures involved when T312 is configured for CHO event is illustrated below:


Proposal 1: In LTE and NR, Timer T312 can be configured as part of events configured as CHO condition 
Proposal 2: T312 configured for CHO condition is started when the entry condition is not satisfied for a candidate cell on expiry of its corresponding timeToTrigger, while T310 is running.
Proposal 3: If the above proposals are agreed, RAN to agree to the indicative text proposal
3	Conclusion
The contribution discusses the operation of timer T312 configured for CHO events and the following observations and proposals are made. 
Proposal 1: In LTE and NR, Timer T312 can be configured as part of events configured as CHO condition 
Proposal 2: T312 configured for CHO condition is started when the entry condition is not satisfied for a candidate cell on expiry of its corresponding timeToTrigger.
Proposal 3: If the above proposals are agreed, RAN to agree to the indicative text proposal
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Text Proposal:

5.3.5.x.4	Conditional handover monitoring
The UE shall:
1>	for each CHO-ConfigId within the VarCHO-Config:
2>	consider the cell which has a physical cell identity matching the value indicated in the ServingCellConfigCommon in the received cho-RRCReconfig to be applicable cell;
2>	for each measId included in the measIdList within VarMeasConfig indicated in the cho-ExecutionCond associated to cho-ConfigId:
3>	if the entry condition(s) applicable for all events associated with the CHO-ConfigId, i.e. the event(s) corresponding with the cho-eventId(s) of the corresponding cho-TriggerConfig within VarCHO-Config, are fulfilled for the applicable cells for all measurements after layer 3 filtering taken during the coorsponding timeToTrigger defined for this event within the VarCHO-Config:
4> consider the entry condition for the associated measId within cho-TriggerConfig as fulfilled;
3> else if the entry condition is fulfilled but not all measurements after layer 3 filtering taken during the       coorsponding timeToTrigger defined for this event within the VarCHO-Config fulfil the entry condition:
	4> if useT312 is included in reportConfig for this event:
		5> if T310 for the corresponding SpCell is running; and
		5> if T312 is not running for corresponding SpCell:
6> start timer T312 for the corresponding SpCell with the value of T312 configured in the corresponding measObjectNR
2>	if entry conditions for all associated measId(s) within cho-TriggerConfig are fulfilled:
4> consider the target candidate cell within the stored cho-RRCReconfig, associated to that CHO-ConfigId, as a triggered cell;
4> initiate the conditional handover execution, as specified in 5.3.5.x.5;
	NEXT CHANGE



[bookmark: _Toc20426079][bookmark: _Toc29321475]–	ReportConfigNR
The IE ReportConfigNR specifies criteria for triggering of an NR measurement reporting event or of a CHO event. Measurement reporting events and CHO events are based on cell measurement results, which can either be derived based on SS/PBCH block or CSI-RS. These events are labelled AN with N equal to 1, 2 and so on.
Event A1:	Serving becomes better than absolute threshold;
Event A2:	Serving becomes worse than absolute threshold;
Event A3:	Neighbour becomes amount of offset better than PCell/PSCell;
Event A4:	Neighbour becomes better than absolute threshold;
Event A5:	PCell/PSCell becomes worse than absolute threshold1 AND Neighbour/SCell becomes better than another absolute threshold2;
Event A6:	Neighbour becomes amount of offset better than SCell.
ReportConfigNR information element
-- ASN1START
-- TAG-REPORTCONFIGNR-START

ReportConfigNR ::=                          SEQUENCE {
    reportType                                  CHOICE {
        periodical                                  PeriodicalReportConfig,
        eventTriggered                              EventTriggerConfig,
        ...,
        reportCGI                                   ReportCGI,
        reportSFTD                                  ReportSFTD-NR,
        cho-TriggerConfig-r16                       CHO-TriggerConfig-r16
    }
}

ReportCGI ::=                     SEQUENCE {
    cellForWhichToReportCGI          PhysCellId,
        ...
}

ReportSFTD-NR ::=                 SEQUENCE {
    reportSFTD-Meas                  BOOLEAN,
    reportRSRP                       BOOLEAN,
    ...,
    [[
    reportSFTD-NeighMeas             ENUMERATED {true}                                OPTIONAL,   -- Need R
    drx-SFTD-NeighMeas               ENUMERATED {true}                                OPTIONAL,   -- Need R
    cellsForWhichToReportSFTD        SEQUENCE (SIZE (1..maxCellSFTD)) OF PhysCellId   OPTIONAL    -- Need R
    ]]
}

CHO-TriggerConfig-r16 ::=                   SEQUENCE {
    cho-eventId                                     CHOICE {
        cho-eventA3                                     SEQUENCE {
            a3-Offset                                   MeasTriggerQuantityOffset,
            hysteresis                                  Hysteresis,
            timeToTrigger                               TimeToTrigger
        },
        cho-eventA5                                     SEQUENCE {
            a5-Threshold1                               MeasTriggerQuantity,
            a5-Threshold2                               MeasTriggerQuantity,
            hysteresis                                  Hysteresis,
            timeToTrigger                               TimeToTrigger
        },
        ...
    },
    rsType-r16                                      NR-RS-Type,
    ... ,
	[[
		useT312-r16							BOOLEAN			OPTIONAL	-- Need M
	]]

}

EventTriggerConfig::=                       SEQUENCE {
    eventId                                     CHOICE {
        eventA1                                     SEQUENCE {
            a1-Threshold                                MeasTriggerQuantity,
            reportOnLeave                               BOOLEAN,
            hysteresis                                  Hysteresis,
            timeToTrigger                               TimeToTrigger
        },
        eventA2                                     SEQUENCE {
            a2-Threshold                                MeasTriggerQuantity,
            reportOnLeave                               BOOLEAN,
            hysteresis                                  Hysteresis,
            timeToTrigger                               TimeToTrigger
        },
        eventA3                                     SEQUENCE {
            a3-Offset                                   MeasTriggerQuantityOffset,
            reportOnLeave                               BOOLEAN,
            hysteresis                                  Hysteresis,
            timeToTrigger                               TimeToTrigger,
            useWhiteCellList                            BOOLEAN
        },
        eventA4                                     SEQUENCE {
            a4-Threshold                                MeasTriggerQuantity,
            reportOnLeave                               BOOLEAN,
            hysteresis                                  Hysteresis,
            timeToTrigger                               TimeToTrigger,
            useWhiteCellList                            BOOLEAN
        },
        eventA5                                     SEQUENCE {
            a5-Threshold1                               MeasTriggerQuantity,
            a5-Threshold2                               MeasTriggerQuantity,
            reportOnLeave                               BOOLEAN,
            hysteresis                                  Hysteresis,
            timeToTrigger                               TimeToTrigger,
            useWhiteCellList                            BOOLEAN
        },
        eventA6                                     SEQUENCE {
            a6-Offset                                   MeasTriggerQuantityOffset,
            reportOnLeave                               BOOLEAN,
            hysteresis                                  Hysteresis,
            timeToTrigger                               TimeToTrigger,
            useWhiteCellList                            BOOLEAN
        },
        ...
    },

    rsType                                      NR-RS-Type,

    reportInterval                              ReportInterval,
    reportAmount                                ENUMERATED {r1, r2, r4, r8, r16, r32, r64, infinity},

    reportQuantityCell                          MeasReportQuantity,
    maxReportCells                              INTEGER (1..maxCellReport),

    reportQuantityRS-Indexes                     MeasReportQuantity                                            OPTIONAL,   -- Need R
    maxNrofRS-IndexesToReport                   INTEGER (1..maxNrofIndexesToReport)                            OPTIONAL,   -- Need R
    includeBeamMeasurements                     BOOLEAN,
    reportAddNeighMeas                          ENUMERATED {setup}                                             OPTIONAL,   -- Need R
    ...,
    [[
       useT312-r16                              BOOLEAN                                                        OPTIONAL    -- Need M
    ]]
}

PeriodicalReportConfig ::=                  SEQUENCE {
    rsType                                      NR-RS-Type,

    reportInterval                              ReportInterval,
    reportAmount                                ENUMERATED {r1, r2, r4, r8, r16, r32, r64, infinity},

    reportQuantityCell                          MeasReportQuantity,
    maxReportCells                              INTEGER (1..maxCellReport),

    reportQuantityRS-Indexes                    MeasReportQuantity                                             OPTIONAL,   -- Need R
    maxNrofRS-IndexesToReport                   INTEGER (1..maxNrofIndexesToReport)                            OPTIONAL,   -- Need R
    includeBeamMeasurements                     BOOLEAN,
    useWhiteCellList                            BOOLEAN,
    ...
}

NR-RS-Type ::=                              ENUMERATED {ssb, csi-rs}

MeasTriggerQuantity ::=                     CHOICE {
    rsrp                                        RSRP-Range,
    rsrq                                        RSRQ-Range,
    sinr                                        SINR-Range
}

MeasTriggerQuantityOffset ::=               CHOICE {
    rsrp                                        INTEGER (-30..30),
    rsrq                                        INTEGER (-30..30),
    sinr                                        INTEGER (-30..30)
}


MeasReportQuantity ::=                      SEQUENCE {
    rsrp                                        BOOLEAN,
    rsrq                                        BOOLEAN,
    sinr                                        BOOLEAN
}


-- TAG-REPORTCONFIGNR-STOP
-- ASN1STOP

	CHO-TriggerConfig field descriptions

	a3-Offset
Offset value(s) to be used in NR CHO triggering condition for cho event a3. The actual value is field value * 0.5 dB.

	a5-Threshold1/ a5-Threshold2
Threshold value associated to the selected trigger quantity (e.g. RSRP, RSRQ, SINR) per RS Type (e.g. SS/PBCH block, CSI-RS) to be used in NR CHO triggering condition for event number a5. In the same eventA5, the network configures the same quantity for the MeasTriggerQuantity of the a5-Threshold1 and for the MeasTriggerQuantity of the a5-Threshold2.

	cho-EventId
Choice of NR cho event triggered criteria.

	timeToTrigger
Time during which specific criteria for the event needs to be met in order to execute the conditional handover.

	useT312
If value TRUE is configured, the UE shall use the timer T312 with the value t312 as specified in the corresponding measObjectNR.
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