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Introduction
In RAN2#108 meeting, we achieved some agreements about UL delay measurement in UE:
Agreement:
1	UE reports the UL PDCP queuing delay value in the measResults of measurementReport
2	The UL PDCP queuing delay measurement configuration includes the reporting periods and measured DRB IDs. The reporting periods are configured per DRB. The results are reported per DRB.

Packet Delay measurement:
6	Reuse ulPDCP-Delay capability to indicate whether the UE supports UL PDCP Packet delay measurement, same as LTE.

Agreements:
2	Add value “0ms” to the enumerated of delayThreshold field in the UL delay configuration.
3	Include the fields of drb-Id and averagePDCPQueuingDelay in the UL delay measurement report.
4	The unit of the UL PDCP queuing delay reported by UE is ms.

7	Capture as a note that the total RAN part of UL packet delay measurement in TS 38.314, which is defined as sum of D1(PDCP queuing delay), D2.1(over-the-air delay), D2.2(RLC delay), D2.3(F1 delay) and D2.4(PDCP re-ordering delay).

12	Change ‘mapped 5QI’ to ‘DRB’ in 38.314. This can be confirmed in the next meeting.
In this contribution, we intend to discuss the correction about the PDCP queuing delay definition in the running CR, and some open issues about this UL delay topic.
Discussion
0. [bookmark: OLE_LINK11][bookmark: OLE_LINK10][bookmark: OLE_LINK20][bookmark: OLE_LINK21][bookmark: OLE_LINK565][bookmark: OLE_LINK566][bookmark: OLE_LINK5][bookmark: OLE_LINK6]Mapped 5QI
[bookmark: OLE_LINK3]All the L2 measurement are recorded and calculated below the SDAP layer, and mapped 5QI is invisible for layers below SDAP. So all the L2 measurement parameters should use the granularity of DRB or UE and it is impossible to use “mapped 5QI”. For UL delay measurement, the configuration and the reporting should both use the granularity of DRB.
Proposal 1: Use the granularity of DRB to configure and report the UL delay measurement.
0. Granularity of the average delay reporting
For the report of the UL delay measurement in UE, except for the DRB ID, the exact average delay value should be reported. The agreed granularity of average UL PDCP delay is 1ms, but the granularity used in the current running CR is 0.1ms. 
For the average DL delay in TS28.552[1], “Average delay DL air-interface”, “Average delay DL in CU-UP”, “Average delay DL on F1-U” and “Average delay DL in gNB-DU” represent the corresponding mean delay, and all the measurements use the unit of “microsecond”. 
But for UL delay, the total RAN part of UL packet delay measurement should be defined as sum of D1(PDCP queuing delay), D2.1(over-the-air delay), D2.2(RLC delay), D2.3(F1 delay) and D2.4(PDCP re-ordering delay).  Most of the RAN parts delay are defined in TS38.314, and use the units of “ms”, but D2.3(F1 delay) reuses the DL F1 delay which defined in TS28.552. Therefore the different parts of the UL delay in RAN side use the different units, and cannot be added together.
Observation: The different parts of the UL delay in RAN side use the different units, and cannot be added together.
To unify the unit, two options could be considered:
· Option1: All parts of the RAN side UL delay use the units of “microsecond” (us);
To use option1, all the measurements involving UL delay should change the unit to us. Especially for the PDCP queuing delay calculated in UE, the range of the reported average delay may be extended to 0~10e6.
· Option2: Redefine the UL F1 delay with unit of “millisecond” (ms).
To use option2, it is suggested not modifying anything in TS28.552, but adding a section of UL F1 delay in TS38.314, and all the content of DL F1 delay in TS28.552 could be copied other than the unit.
We slightly prefer option 2, therefore all parts of UL delay could be defined in the same specification with the same unit.
Proposal 2: Confirm the unit of the UL PDCP queuing delay reported by UE is “ms” and add a section of “UL F1 delay” in TS38.314 with “ms” unit.
0. Value of reportInterval for average UL delay measurement
In LTE, the value of the ReportInterval is 120ms~60minutes [2]:
ReportInterval ::=					ENUMERATED {
										ms120, ms240, ms480, ms640, ms1024, ms2048, ms5120, ms10240,
										min1, min6, min12, min30, min60, spare3, spare2, spare1}
For UL-delay measurement, the applicable values of the time period of reporting is (one of the) ms1024, ms2048, ms5120 or ms10240. 
In NR, the value of the ReportInterval is 120ms~30minutes and only a few values are different from LTE [3]:
ReportInterval ::=                  ENUMERATED {ms120, ms240, ms480, ms640, ms1024, ms2048, ms5120, ms10240, ms20480, ms40960,
                                                    min1,min6, min12, min30 }
If the PDCP queuing excess delay measurement can be maintained in NR, the value range could almost follow LTE, the value of ms1024, ms2048, ms5120 or ms10240 could be continue to use.
For the average PDCP queuing delay measurement, it is also used for URLLC service based on SA2’s requirement, so the report interval could be a little dense, e.g. ms120, ms240, ms480, ms640 could also be considered as the report period.
Proposal 3: Set the value range of the reportInterval field for UL delay measurement to:
· For PDCP queuing excess delay measurement, use “ms1024, ms2048, ms5120 or ms10240” (if the measurement is maintained in NR);
· For average PDCP queuing delay measurement, use “ms120, ms240, ms480, ms640, ms1024, ms2048, ms5120 or ms10240”.
Conclusion
[bookmark: OLE_LINK58][bookmark: OLE_LINK59][bookmark: OLE_LINK60][bookmark: OLE_LINK47][bookmark: OLE_LINK48]According to the analyses in section 2, we propose:
Proposal 1: Use the granularity of DRB to configure and report the UL delay measurement.
Observation: The different parts of the UL delay in RAN side use the different units, and cannot be added together.
Proposal 2: Confirm the unit of the UL PDCP queuing delay reported by UE is “ms” and add a section of “UL F1 delay” in TS38.314 with “ms” unit.
Proposal 3: Set the value range of the reportInterval field for UL delay measurement to:
· For PDCP queuing excess delay measurement, use “ms1024, ms2048, ms5120 or ms10240” (if the measurement is maintained in NR);
· For average PDCP queuing delay measurement, use “ms120, ms240, ms480, ms640, ms1024, ms2048, ms5120 or ms10240”.
Reference
[1] [bookmark: OLE_LINK14][bookmark: OLE_LINK15][bookmark: OLE_LINK16][bookmark: OLE_LINK192]TS28.552 g40
[2] TS36.331 f60
[3] TS38.331 f80
TP for TS38.331
[bookmark: _GoBack]This TP is based on “38331 CR for MDT and SON v3_Ericsson_DCM2_HW” in the Email discussion 108#42, and it is based on the assumption that both the PDCP queuing excess delay and the average PDCP queuing delay are applied. The modifications use yellow highlight.
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/************************************* Change start*********************************/
[bookmark: _Toc20426079][bookmark: _Toc29321475]–	ReportConfigNR
The IE ReportConfigNR specifies criteria for triggering of an NR measurement reporting event. Measurement reporting 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
    }
}

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
    ]]
}

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
    ...,
	[[
		includeCommonLocationInfo-r16			ENUMERATED {true}												   OPTIONAL,	-- Need R
		includeBT-Meas-r16						BT-NameListConfig-r16 												OPTIONAL,	-- Need R
		includeWLAN-Meas-r16					WLAN-NameListConfig-r16												OPTIONAL,	-- Need R
		includeSensor-Meas-r16					Sensor-NameListConfig-r16											OPTIONAL		-- Need R
	]]
}

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,
    ...,
	[[
		includeCommonLocationInfo-r16			ENUMERATED {true}												   OPTIONAL,	-- Need R
		includeBT-Meas-r16						BT-NameListConfig-r16 												OPTIONAL,	-- Need R
		includeWLAN-Meas-r16					WLAN-NameListConfig-r16												OPTIONAL,	-- Need R
		includeSensor-Meas-r16					Sensor-NameListConfig-r16											OPTIONAL,	-- Need R
		ul-DelayRatioConfig-r16					SetupRelease { UL-DelayRatioConfig-r16 }							OPTIONAL,	-- Need R
		ul-DelayValueConfig-r16					SetupRelease { UL-DelayValueConfig-r16 }							OPTIONAL		-- Need R
	]]
}

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

	ReportConfigNR field descriptions

	reportType
Type of the configured measurement report. In EN-DC, network does not configure report of type reportCGI using SRB3.



	EventTriggerConfig field descriptions

	a3-Offset/a6-Offset
Offset value(s) to be used in NR measurement report triggering condition for event a3/a6. The actual value is field value * 0.5 dB.

	aN-ThresholdM
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 measurement report triggering condition for event number aN. If multiple thresholds are defined for event number aN, the thresholds are differentiated by M. The network configures aN-Threshold1 only for events A1, A2, A4, A5 and a5-Threshold2 only for event 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.

	eventId
Choice of NR event triggered reporting criteria.

	maxNrofRS-IndexesToReport
Max number of RS indexes to include in the measurement report for A1-A6 events.

	maxReportCells
Max number of non-serving cells to include in the measurement report.

	reportAddNeighMeas
Indicates that the UE shall include the best neighbour cells per serving frequency.

	reportAmount
Number of measurement reports applicable for eventTriggered as well as for periodical report types.

	reportOnLeave
Indicates whether or not the UE shall initiate the measurement reporting procedure when the leaving condition is met for a cell in cellsTriggeredList, as specified in 5.5.4.1.

	reportQuantityCell
The cell measurement quantities to be included in the measurement report.

	reportQuantityRS-Indexes
Indicates which measurement information per RS index the UE shall include in the measurement report.

	timeToTrigger
Time during which specific criteria for the event needs to be met in order to trigger a measurement report.

	ul-DelayRatioConfig
If the field is present, the UE shall perform the PDCP queueing excess delay measurement per DRB as specified in TS 38.314 [x5] and the UE shall ignore the fields reportQuantityCell and maxReportCells. The applicable values for the corresponding reportInterval are (one of the) ms1024, ms2048, ms5120 or ms10240 respectively. The reportInterval indicates the periodicity for performing and reporting of UL PDCP Delay per DRB measurement as specified in TS 38.314 [x5].

	ul-DelayValueConfig
If the field is present, the UE shall perform the actual PDCP queueing delay measurement per DRB as specified in TS 38.314 [x5] and the UE shall ignore the fields reportQuantityCell and maxReportCells. The applicable values for the corresponding reportInterval are (one of the) ms120, ms240, ms480, ms640, ms1024, ms2048, ms5120 or ms10240 respectively. The reportInterval indicates the periodicity for performing and reporting of UL PDCP Delay per DRB measurement as specified in TS 38.314 [x5].

	useWhiteCellList
Indicates whether only the cells included in the white-list of the associated measObject are applicable as specified in 5.5.4.1.



	PeriodicalReportConfig field descriptions

	maxNrofRS-IndexesToReport
Max number of RS indexes to include in the measurement report.

	maxReportCells
Max number of non-serving cells to include in the measurement report.

	reportAmount
Number of measurement reports applicable for eventTriggered as well as for periodical report types

	reportQuantityCell
The cell measurement quantities to be included in the measurement report.

	reportQuantityRS-Indexes
Indicates which measurement information per RS index the UE shall include in the measurement report.

	useWhiteCellList
Indicates whether only the cells included in the white-list of the associated measObject are applicable as specified in 5.5.4.1.



	ReportSFTD-NR field descriptions

	cellForWhichToReportSFTD
Indicates the target NR neighbour cells for SFTD measurement between PCell and NR neighbour cells.

	drx-SFTD-NeighMeas
Indicates that the UE shall use available idle periods (i.e. DRX off periods) for the SFTD measurement in NR standalone. The network only includes drx-SFTD-NeighMeas field when reprtSFTD-NeighMeas is set to true.

	reportSFTD-Meas
Indicates whether UE is required to perform SFTD measurement between PCell and NR PSCell in NR-DC.

	reportSFTD-NeighMeas
Indicates whether UE is required to perform SFTD measurement between PCell and NR neighbour cells in NR standalone. The network does not include this field if reportSFTD-Meas is set to true.

	reportRSRP
Indicates whether UE is required to include RSRP result of NR PSCell in SFTD measurement result, derived based on SSB. If it is set to true, the network should ensure that ssb-ConfigMobility is included in the measurement object for NR PSCell.



/************************************* Change end*********************************/
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