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1. Introduction

In the latest TS38.331 running CR[1], there are three FFS issues: 
	· For QuantityConfig
Editor’s note: whether to revisit the definition of QuantityConfigUTRA-r16 to support both are reported.

· For ReportConfigInterRAT
Editor’s note: whether to add a new branch "eventB2-utra" under "eventId" instead.

· For UTRA-Q-OffsetRange
Editor’s note: FFS whether ENUMERATED (-24...24) can still be used.


In this contribution, we discussed these FFS issues and gap configuration based on RAN4 reply LS in [4].
2. Remaining issues in measurement configuration
· Whether to support reporting of both UTRA-FDD quantities
In TS 36.331, for LTE configured UTRA-FDD inter-RAT measurement, UE can be configured with CPICH-RSCP and CPICH-EcN0 quantities. In Rel-8 and Rel-9, the LTE UE can only be configured with one quantity (i.e. either CPICH-RSCP or CPICH-EcN0). In Rel-10 and later, the reporting of both quantities is introduced, and UE can be configured with two filter coefficients simultaneously (see below). 
QuantityConfigUTRA ::=



SEQUENCE {


measQuantityUTRA-FDD



ENUMERATED {cpich-RSCP, cpich-EcN0},


measQuantityUTRA-TDD



ENUMERATED {pccpch-RSCP},


filterCoefficient




FilterCoefficient




DEFAULT fc4

}

QuantityConfigUTRA-v1020 ::=

SEQUENCE {


filterCoefficient2-FDD-r10


FilterCoefficient




DEFAULT fc4

}

Observation 1:  In LTE, for UTRA-FDD measurement, reporting of two quantities (i.e. CPICH-RSCP and CPICH-EcN0) is supported in Rel-10 and later.

For SRVCC from 5G to 3G, we think it is also reasonable to support the UE to report both quantities in measurement report, so network can judge the quality of UTRAN candidate cells more accurate.
Proposal 1 
For NR configured UTRA-FDD event and periodical measurement, reporting of two quantities (i.e. CPICH-RSCP and CPICH-EcN0) in single measurement report is supported. 
· Consideration on B1/B2 event
During RAN2 past meeting, it is agreed to support both B1/B2 events for UTRAN measurement, however, no conclusion was made on applicable NR RS type in B2 event (e.g. B2-1 threshold). In our understanding, similar to NR configured E-UTRAN measurement, it is reasonable to support either SSB or CSI-RS as a trigger quantity. And all quantities (RSRP, RSRQ, SINR) should be supported. 

Proposal 2 Either SSB or CSI-RS can be configured for B2-1 threshold evaluation (e.g. by setting rsType in reportConfigInterRAT).
For B1 threshold and B2-2 threshold, RAN2 already agreed to use “CPICH RSCP” and/or “CPICH EcN0” as UTRAN measurement quantity. Regarding the definition of EventTriggerConfigInterRAT structure in reportConfigInterRAT, although there is an extension mark within branches “eventB1” and “eventB2”, the current EUTRA threshold fields are mandatory present. So there are three alternative solutions for ASN.1 change (The change in running CR[1] is given as Option 3). 

· Option1: Introduce UTRAN threshold in current eventB1/eventB2 structure, and UE ignores the EUTRA threshold when UTRA threshold is present. 

EventTriggerConfigInterRAT ::=              SEQUENCE {

    eventId                                     CHOICE {

        eventB1                                     SEQUENCE {

            b1-ThresholdEUTRA                           MeasTriggerQuantityEUTRA,

            reportOnLeave                               BOOLEAN,

            hysteresis                                  Hysteresis,

            timeToTrigger                               TimeToTrigger,

            ...,
            [[

            b1-ThresholdUTRA-r16                        MeasTriggerQuantityUTRA    OPTIONAL
            ]]

        },

        eventB2                                     SEQUENCE {

            b2-Threshold1                               MeasTriggerQuantity,

            b2-Threshold2EUTRA                          MeasTriggerQuantityEUTRA,

            reportOnLeave                               BOOLEAN,

            hysteresis                                  Hysteresis,

            timeToTrigger                               TimeToTrigger,

            ...,
            [[

            b2-Threshold2UTRA-r16                       MeasTriggerQuantityUTRA     OPTIONAL

            ]]

        },

        ...

},
    rsType                              NR-RS-Type,

    reportInterval                      ReportInterval,

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

    reportQuantity                      MeasReportQuantity,

    maxReportCells                      INTEGER (1..maxCellReport),

    ...,
    [[

    reportQuantityUTRA-r16              MeasReportQuantityUTRA         OPTIONAL
    ]]

}
· Option2: Introduce new branches under EventTriggerConfigInterRAT for UTRAN B1/B2 events, this is similar to LTE configured inter-RAT NR measurement defined in 36.331. 

EventTriggerConfigInterRAT ::=              SEQUENCE {

    eventId                                     CHOICE {

        eventB1                                     SEQUENCE {

            b1-ThresholdEUTRA                           MeasTriggerQuantityEUTRA,

            reportOnLeave                               BOOLEAN,

            hysteresis                                  Hysteresis,

            timeToTrigger                               TimeToTrigger,

            ...

        },

        eventB2                                     SEQUENCE {

            b2-Threshold1                               MeasTriggerQuantity,

            b2-Threshold2EUTRA                          MeasTriggerQuantityEUTRA,

            reportOnLeave                               BOOLEAN,

            hysteresis                                  Hysteresis,

            timeToTrigger                               TimeToTrigger,

            ...

        },

        ...,
        eventB1-UTRA-r16                             SEQUENCE {
            b1-ThresholdUTRA                           MeasTriggerQuantityUTRA,

            reportOnLeave                              BOOLEAN,

            hysteresis                                 Hysteresis,

            timeToTrigger                              TimeToTrigger,

            ...
        }

        eventB2-UTRA-r16                             SEQUENCE {

            b2-Threshold1                              MeasTriggerQuantity,

            b2-Threshold2UTRA                          MeasTriggerQuantityUTRA,

            reportOnLeave                              BOOLEAN,

            hysteresis                                 Hysteresis,

            timeToTrigger                              TimeToTrigger,

            ...

        }

},
    rsType                              NR-RS-Type,

    reportInterval                      ReportInterval,

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

    reportQuantity                      MeasReportQuantity,

    maxReportCells                      INTEGER (1..maxCellReport),

    ... ,
    [[

    reportQuantityUTRA-r16              MeasReportQuantityUTRA         OPTIONAL
    ]]
}
· Option3 (in Running CR): Introduce new branch “eventTriggeredUTRA-r16” under reportType.

ReportConfigInterRAT ::=                    SEQUENCE {

    reportType                                  CHOICE {

        periodical                                  PeriodicalReportConfigInterRAT,

        eventTriggered                              EventTriggerConfigInterRAT,

        reportCGI                                   ReportCGI-EUTRA,

        ...,

        eventTriggeredUTRA-r16                      EventTriggerConfigUTRA-r16
    }

}

EventTriggerConfigUTRA-r16
::=              SEQUENCE {

    eventId-r16                                     CHOICE {

        eventB1-r16                                     SEQUENCE {

            b1-ThresholdUTRA-r16                        ThresholdUTRA-r16,

            hysteresis-r16                                  Hysteresis,

            timeToTrigger-r16                               TimeToTrigger,

            ...

        },

        eventB2                                     SEQUENCE {
            b2-Threshold1                               MeasTriggerQuantity,
            b2-Threshold2UTRA-r16                        ThresholdUTRA-r16,

            hysteresis-r16                                  Hysteresis,

            timeToTrigger-r16                               TimeToTrigger,

            ...

        },

        ...

    },

    reportInterval-r16                      ReportInterval,

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

    maxReportCells-r16                      INTEGER (1..maxCellReport),

    ...

}
For option1/2, although the mandatory “reportQuantity” field is used to configure E-UTRA reporting quantities, it can be ignored by setting all sub-fields into “False”. Comparing above options, we think Option3 has more spec impact, and several parameters (e.g. rsType, reportInterval, reportAmount, maxReportCells…) are duplicated. Option2 is cleaner due to no irrelevant field (e.g. b1-ThresholdEUTRA, b2-Threshold2EUTRA) will be configured. However, Option1 can also work with less ASN.1 modifications. We have no strong view on this, but slightly prefer Option 2 for more future proof. 

Proposal 3 Introduce new branches “eventB1-UTRA” and “eventB2-UTRA” under existing EventTriggerConfigInterRAT structure.
· Value range of UTRA-Q-OffsetRange
For NR configured UTRA-FDD measurement, RAN2 agreed to support frequency specific offset, and cell specific offset is not supported. Regarding the value range of UTRA-Q-OffsetRange, during email discussion [2], company suggest to change the value range from discrete values “ENUMERATED {dB-24, dB-22, …, dB22, dB24}” into “INTEGER (-15..15)”, to align the value range in TS36.331. 

However, in TS36.331, we found the value range “INTEGER(-15..15)” applies for all inter-RAT measurements (e.g. GERAN, UTRAN, NR…), while in TS38.331, we already use “ENUMERATED {dB-24, … , dB24}” frequency offset for inter-RAT E-UTRA measurement, So we think it is fine to reuse this value range also for UTRA measurement, and no necessity to align the value range between TS36.331 and TS38.331.      

Proposal 4 Adopt value range “ENUMERATED {dB-24, …, dB24}” for UTRA-Q-OffsetRange.
For P1~P4, the corresponding change to TS38.331 is given in [5].
Proposal 5 Agree the CR in [5].
3. Consideration on gap configuration
Regarding the gap configuration, after RAN2#106, RAN2 sent a LS[3] to RAN4 for clarification, last meeting, RAN4 has approved the reply LS in [4]. The response to Q1 is copied as below:

	1. Whether existing per-UE or FR1 gap patterns can be reused for measuring on UTRA FDD cells or whether any new gap pattern or measurement requirements need to be defined? 

[RAN4 reply]: The existing gap pattern #0 and #1 (as per UE or per- FR1 gap pattern) can be reused for measuring on UTRA FDD cells. 


Based on RAN4’s conclusion, it is clear that network can configure per-UE gap or per-FR1 gap for UTRA FDD measurement, this is similar to NR configured E-UTRAN measurement. In addition, only gap pattern #0 and #1 are applicable. On the other hand, based on their feedbacks to Q2/Q3, there is no extra restriction for simultaneous 3G/4G measurements and measurement for NR-DC or NE-DC UEs.
So the gap framework for inter-RAT E-UTRAN measurement can be resused for UTRAN measurement.
· Measurement gap (e.g. per-UE gap or per-FR1 gap) is required in following scenarios:

· NR SA UEs configured with UTRAN inter-RAT measurement;

· NR-DC, NE-DC UEs configured with UTRAN inter-RAT measurement.
The change to TS 37.340 is given in Annex.
Proposal 6 Regarding gap configuration, adopt the change in Annex for TS37.340.
4. Conclusion

RAN2 is kindly asked to discuss and adopt the following observations and proposals:

Observation 1:  In LTE, for UTRA-FDD measurement, reporting of two quantities (i.e. CPICH-RSCP and CPICH-EcN0) is supported in Rel-10 and later.

Proposal 1 
For NR configured UTRA-FDD event and periodical measurement, reporting of two quantities (i.e. CPICH-RSCP and CPICH-EcN0) in single measurement report is supported. 
Proposal 2 Either SSB or CSI-RS can be configured for B2-1 threshold evaluation (e.g. by setting rsType in reportConfigInterRAT).
Proposal 3 Introduce new branches “eventB1-UTRA” and “eventB2-UTRA” under existing EventTriggerConfigInterRAT structure.
Proposal 4 Adopt value range “ENUMERATED {dB-24, …, dB24}” for UTRA-Q-OffsetRange.
Proposal 5 Agree the CR in [5].

Proposal 6 Regarding gap configuration, adopt the change in Annex for TS37.340.
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6. Annex
Example of change to TS 37.340

7.2
Measurements

*****ignore non-related part *****

Per-UE or per-FR measurement gaps can be configured, depending on UE capability to support independent FR measurement and network preference. Per-UE gap applies to both FR1 (E-UTRA, UTRAN and NR) and FR2 (NR) frequencies. For per-FR gap, two independent gap patterns (i.e. FR1 gap and FR2 gap) are configured for FR1 and FR2 respectively. The UE may also be configured with a per-UE gap sharing configuration (applying to per-UE gap) or with two separate gap sharing configurations (applying to FR1 and FR2 measurement gaps respectively) [8].

A measurement gap configuration is always provided:

-
In EN-DC, NGEN-DC and NE-DC, for UEs configured with E-UTRA inter-frequency measurements as described in table 9.1.2-2 in TS 38.133 [8];

-
In EN-DC and NGEN-DC, for UEs configured with UTRAN and GERAN measurements as described in table 9.1.2-2 in TS 38.133 [8];

-
In NR-DC, for UEs configured with E-UTRAN measurements as described in table 9.1.2-3 in TS 38.133 [8];
-
In NR-DC, NE-DC, for UEs configured with UTRAN measurements as described in table X in TS 38.133 [8];
-
In MR-DC, for UEs that support either per-UE or per-FR gaps, when the conditions to measure SSB based inter-frequency measurement or SSB based intra-frequency measurement as described in clause 9.2.4 in TS 38.300 [3] are met;

*****ignore non-related part *****
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