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	Reason for change:
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The figure below illustrates the idea of direct fallbback to one single FR2 carrier.
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To reflect this agreement in RAN4, RAN2 should enable signaling of CA/DC configurations without mandating all possible fallback combinations in FR2. In details,

Step 1: NW side indicates with 1-bit in the UECapabilityEnquiry message asking UE to report the band combinations with fallback exceptions. 
Step 2: UE reports the band combinations with fallback exceptions in a separate band combination container supportedBandCombinationList-FR2CAFallbackException.
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	To enable signaling of CA/DC configurations without mandating all possible fallback combinations in FR2. NW side indicates with 1-bit in the UECapabilityEnquiry message asking UE to report the band combinations with fallback exceptions. UE reports the band combinations with fallback exceptions in supportedBandCombinationList-FR2CAFallbackException.
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Inter-operability: 

1. If the network implements according to the CR and the UE does not, there are no inter-operatibility problems as the UE should support all the fallbacks for the band combinations reported using the legacy capability. 

2. If the UE implements according to the CR and the network does not, there are no inter-operatibility problems, as the UE should support all the fallbacks for the band combinations reported using the legacy capability.
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.”.

	
	

	Clauses affected:
	5.6.1.4, 6.2.2, 6.3.3

	
	

	
	Y
	N
	
	

	Other specs
	X
	
	 Other core specifications

	TS 38.306 CR xxxx

	affected:
	
	X
	 Test specifications
	TS/TR ... CR ... 

	(show related CRs)
	
	X
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
	


<Start of modification 1>
5.6.1.4
Setting band combinations, feature set combinations and feature sets supported by the UE

The UE invokes the procedures in this clause if the NR or E-UTRA network requests UE capabilities for nr, eutra-nr or eutra. This procedure is invoked once per requested rat-Type (see clause 5.6.1.3 for capability enquiry by the NR network; see TS 36.331 [10], clause 5.6.3.3 for capability enquiry by the E-UTRA network). The UE shall ensure that the feature set IDs are consistent across feature sets, feature set combinations and band combinations in all three UE capability containers that the network queries with the same fields with the same values, i.e. UE-CapabilityRequestFilterNR and fields in UECapabilityEnquiry message (i.e. requestedFreqBandsNR-MRDC, requestedCapabilityNR and eutra-nr-only flag) as defined in TS 36.331, where applicable.

NOTE 1:
Capability enquiry without frequencyBandListFilter is not supported.

NOTE 2:
In EN-DC, the gNB needs the capabilities for RAT types nr and eutra-nr and it uses the featureSets in the UE-NR-Capability together with the featureSetCombinations in the UE-MRDC-Capability to determine the NR UE capabilities for the supported MRDC band combinations. Similarly, the eNB needs the capabilities for RAT types eutra and eutra-nr and it uses the featureSetsEUTRA in the UE-EUTRA-Capability together with the featureSetCombinations in the UE-MRDC-Capability to determine the E-UTRA UE capabilities for the supported MRDC band combinations. Hence, the IDs used in the featureSets must match the IDs referred to in featureSetCombinations across all three containers. The requirement on consistency implies that there are no undefined feature sets and feature set combinations.

NOTE 3:
If the UE cannot include all feature sets and feature set combinations due to message size or list size constraints, it is up to UE implementation which feature sets and feature set combinations it prioritizes.

The UE shall:

1>
compile a list of "candidate band combinations" according to the filter criteria in capabilityRequestFilterCommon (if included), only consisting of bands included in frequencyBandListFilter, and prioritized in the order of frequencyBandListFilter (i.e. first include band combinations containing the first-listed band, then include remaining band combinations containing the second-listed band, and so on), where for each band in the band combination, the parameters of the band do not exceed maxBandwidthRequestedDL, maxBandwidthRequestedUL, maxCarriersRequestedDL, maxCarriersRequestedUL, ca-BandwidthClassDL-EUTRA or ca-BandwidthClassUL-EUTRA, whichever are received;
1> if
 the network included the requestFR2-CA-FallbackException field:

      2>
compile a list of “candidate FR2 fallback exception band combinations”;

      2> move FR2 fallback exception band combinations from the list of “candidate band combinations" to the list of “candidate FR2 fallback exception band combinations”; 

1>
for each band combination included in the list of "candidate band combinations" and in the list of “candidate FR2 fallback exception band combinations”:

2>
if the network (E-UTRA) included the eutra-nr-only field, or

2>
if the requested rat-Type is eutra:

3>
remove the NR-only band combination from the list of "candidate band combinations" and from the list of “candidate FR2 fallback exception band combinations”;

NOTE 4:
The (E-UTRA) network may request capabilities for nr but indicate with the eutra-nr-only flag that the UE shall not include any NR band combinations in the UE-NR-Capability. In this case the procedural text above removes all NR-only band combinations from the candidate list and thereby also avoids inclusion of corresponding feature set combinations and feature sets below.

2>
if it is regarded as a fallback band combination with the same capabilities of another band combination included in the list of "candidate band combinations", and

2>
if this fallback band combination is generated by releasing at least one SCell or uplink configuration of SCell according to TS 38.306 [26]:

3>
remove the band combination from the list of "candidate band combinations";
NOTE 5
:
The list of FR2 fallback exception band combinations are the FR2 intra-band NR CA or MR DC band combinations on which UE is only required to support directly fall back to a single FR2 carrier in the NR.
NOTE 6:
Even if the network requests (only) capabilities for nr, it may include E-UTRA band numbers in the frequencyBandListFilter to ensure that the UE includes all necessary feature sets needed for subsequently requested eutra-nr capabilities. At this point of the procedure the list of "candidate band combinations" and “candidate FR2 fallback exception band combinations” contains all NR- and/or E-UTRA-NR band combinations that match the filter (frequencyBandListFilter) provided by the NW and that match the eutra-nr-only flag (if RAT-Type nr is requested by E-UTRA). In the following, this candidate list is used to derive the band combinations, feature set combinations and feature sets to be reported in the requested capability container.

1>
if the requested rat-Type is nr:

2>
include into supportedBandCombinationList in the rf-Parameters and the rf-ParametersNR-FR2-CA-Fallback 
as many NR-only band combinations as possible from the list of "candidate band combinations" and “candidate FR2 fallback exception band combinations”, starting from the first entry;


3>
if srs-SwitchingTimeRequest is received:

4>
if SRS carrier switching is supported;

5>
include srs-SwitchingTimesListNR for each band combination;

4>
set srs-SwitchingTimeRequested to true;

2>
include, into featureSetCombinations, the feature set combinations referenced from the supported band combinations as included in supportedBandCombinationList according to the previous;

2>
compile a list of "candidate feature set combinations" referenced from the list of "candidate band combinations" and “candidate FR2 fallback exception band combinations” excluding entries (rows in feature set combinations) for fallback band combinations with same or lower capabilities;
NOTE 7:
This list of "candidate feature set combinations" contains the feature set combinations used for NR-only as well as E-UTRA-NR band combinations. It is used to derive a list of NR feature sets referred to from the feature set combinations in the UE-NR-Capability and from the feature set combinations in a UE-MRDC-Capability container.

2>
include into featureSets the feature sets referenced from the "candidate feature set combinations" excluding entries (feature sets per CC) for fallback band combinations with same or lower capabilities and may exclude the feature sets with the parameters that exceed any of maxBandwidthRequestedDL, maxBandwidthRequestedUL, maxCarriersRequestedDL or maxCarriersRequestedUL, whichever are received;

1>
else, if the requested rat-Type is eutra-nr:

2>
include into supportedBandCombinationList and/or supportedBandCombinationListNEDC-Only in the rf-Parameters and the rf-ParametersMRDC-FR2-CA-Fallback as many E-UTRA-NR band combinations as possible from the list of "candidate band combinations" and “candidate FR2 fallback exception band combinations”, 
starting from the first entry;

3>
if srs-SwitchingTimeRequest is received:

4>
if SRS carrier switching is supported;

5>
include srs-SwitchingTimesListNR and srs-SwitchingTimesListEUTRA for each band combination;

4>
set srs-SwitchingTimeRequested to true;

2>
include, into featureSetCombinations, the feature set combinations referenced from the supported band combinations as included in supportedBandCombinationList according to the previous;

1>
else (if the requested rat-Type is eutra):

2>
compile a list of "candidate feature set combinations" referenced from the list of "candidate band combinations" and “candidate FR2 fallback exception band combinations” excluding entries (rows in feature set combinations) for fallback band combinations with same or lower capabilities; 
NOTE 8:
This list of "candidate feature set combinations" contains the feature set combinations used for E-UTRA-NR band combinations. It is used to derive a list of E-UTRA feature sets referred to from the feature set combinations in a UE-MRDC-Capability container.

2>
include into featureSetsEUTRA (in the UE-EUTRA-Capability) the feature sets referenced from the "candidate feature set combinations" excluding entries (feature sets per CC) for fallback band combinations with same or lower capabilities and may exclude the feature sets with the parameters that exceed ca-BandwidthClassDL-EUTRA or ca-BandwidthClassUL-EUTRA, whichever are received;

1>
include the received frequencyBandListFilter in the field appliedFreqBandListFilter of the requested UE capability, except if the requested rat-Type is nr and the network included the eutra-nr-only field;

1>
if the network included ue-CapabilityEnquiryExt:

2>
include the received ue-CapabilityEnquiryExt in the field receivedFilters;

<Start of modification 2>
6.2.2
Message definitions

<Unchanged part is skipped>
–
UECapabilityEnquiry
The UECapabilityEnquiry message is used to request UE radio access capabilities for NR as well as for other RATs.

Signalling radio bearer: SRB1

RLC-SAP: AM

Logical channel: DCCH

Direction: Network to UE

UECapabilityEnquiry information element

-- ASN1START

-- TAG-UECAPABILITYENQUIRY-START

UECapabilityEnquiry ::=         SEQUENCE {

    rrc-TransactionIdentifier           RRC-TransactionIdentifier,

    criticalExtensions                  CHOICE {

        ueCapabilityEnquiry                 UECapabilityEnquiry-IEs,

        criticalExtensionsFuture            SEQUENCE {}

    }

}

UECapabilityEnquiry-IEs ::=     SEQUENCE {

    ue-CapabilityRAT-RequestList        UE-CapabilityRAT-RequestList,

    lateNonCriticalExtension            OCTET STRING                                                            OPTIONAL,

    ue-CapabilityEnquiryExt             OCTET STRING (CONTAINING UECapabilityEnquiry-v1560-IEs)                 OPTIONAL

}

UECapabilityEnquiry-v1560-IEs ::=   SEQUENCE {

    capabilityRequestFilterCommon       UE-CapabilityRequestFilterCommon                                        OPTIONAL, -- Need N

    nonCriticalExtension                UECapabilityEnquiry-v16xy-IEs                                           OPTIONAL

}

UECapabilityEnquiry-v16xy-IEs ::=   SEQUENCE {

    rrc-SegAllowed-r16                    ENUMERATED {enabled}           OPTIONAL, -- Need N

    nonCriticalExtension                OCTET STRING (UECapabilityEnquiry-v16xz-IEs)                    OPTIONAL

}
UECapabilityEnquiry-v16xz-IEs ::=   SEQUENCE {

requestFR2-CA-FallbackException
       ENUMERATED {true}                                                       OPTIONAL,

nonCriticalExtension                SEQUENCE{}                                                              OPTIONAL                    

}

-- TAG-UECAPABILITYENQUIRY-STOP

-- ASN1STOP

<Start of modification 3>
6.3.3
UE capability information elements

<Unchanged part is skipped>
–
RF-Parameters
The IE RF-Parameters is used to convey RF-related capabilities for NR operation.

RF-Parameters information element

-- ASN1START

-- TAG-RF-PARAMETERS-START

RF-Parameters ::=                   SEQUENCE {

    supportedBandListNR                 SEQUENCE (SIZE (1..maxBands)) OF BandNR,

    supportedBandCombinationList        BandCombinationList                         OPTIONAL,

    appliedFreqBandListFilter           FreqBandList                                OPTIONAL,

    ...,

    [[

    supportedBandCombinationList-v1540  BandCombinationList-v1540                   OPTIONAL,

    srs-SwitchingTimeRequested          ENUMERATED {true}                           OPTIONAL

    ]],

    [[

    supportedBandCombinationList-v1550  BandCombinationList-v1550                   OPTIONAL

    ]],

    [[

    supportedBandCombinationList-v1560  BandCombinationList-v1560                   OPTIONAL

    ]],

    [[

    supportedBandCombinationList-v16xy  BandCombinationList-v16xy                   OPTIONAL

    ]]

}
RF-Parameters-FR2-CA-FallbackException ::= SEQUENCE {

supportedBandCombinationList        BandCombinationList                     OPTIONAL,

supportedBandCombinationList-v1540  BandCombinationList-v1540               OPTIONAL,

supportedBandCombinationList-v1550  BandCombinationList-v1550               OPTIONAL,     

supportedBandCombinationList-v1560  BandCombinationList-v1560               OPTIONAL,

supportedBandCombinationList-v16xy  BandCombinationList-v16xy               OPTIONAL,
...

}

BandNR ::=                          SEQUENCE {

    bandNR                              FreqBandIndicatorNR,

    modifiedMPR-Behaviour               BIT STRING (SIZE (8))                           OPTIONAL,

    mimo-ParametersPerBand              MIMO-ParametersPerBand                          OPTIONAL,

    extendedCP                          ENUMERATED {supported}                          OPTIONAL,

    multipleTCI                         ENUMERATED {supported}                          OPTIONAL,

    bwp-WithoutRestriction              ENUMERATED {supported}                          OPTIONAL,

    bwp-SameNumerology                  ENUMERATED {upto2, upto4}                       OPTIONAL,

    bwp-DiffNumerology                  ENUMERATED {upto4}                              OPTIONAL,

    crossCarrierScheduling-SameSCS      ENUMERATED {supported}                          OPTIONAL,

    pdsch-256QAM-FR2                    ENUMERATED {supported}                          OPTIONAL,

    pusch-256QAM                        ENUMERATED {supported}                          OPTIONAL,

    ue-PowerClass                       ENUMERATED {pc1, pc2, pc3, pc4}                 OPTIONAL,

    rateMatchingLTE-CRS                 ENUMERATED {supported}                          OPTIONAL,

    channelBWs-DL                       CHOICE {

        fr1                                 SEQUENCE {

            scs-15kHz                           BIT STRING (SIZE (10))                      OPTIONAL,

            scs-30kHz                           BIT STRING (SIZE (10))                      OPTIONAL,

            scs-60kHz                           BIT STRING (SIZE (10))                      OPTIONAL

        },

        fr2                                 SEQUENCE {

            scs-60kHz                           BIT STRING (SIZE (3))                       OPTIONAL,

            scs-120kHz                          BIT STRING (SIZE (3))                       OPTIONAL

        }

    }                                                                                   OPTIONAL,

    channelBWs-UL                       CHOICE {

        fr1                                 SEQUENCE {

            scs-15kHz                           BIT STRING (SIZE (10))                      OPTIONAL,

            scs-30kHz                           BIT STRING (SIZE (10))                      OPTIONAL,

            scs-60kHz                           BIT STRING (SIZE (10))                      OPTIONAL

        },

        fr2                                 SEQUENCE {

            scs-60kHz                           BIT STRING (SIZE (3))                       OPTIONAL,

            scs-120kHz                          BIT STRING (SIZE (3))                       OPTIONAL

        }

    }                                                                                   OPTIONAL,

    ...,

    [[

    maxUplinkDutyCycle-PC2-FR1                  ENUMERATED {n60, n70, n80, n90, n100}   OPTIONAL

    ]],

    [[

    pucch-SpatialRelInfoMAC-CE          ENUMERATED {supported}                          OPTIONAL,

    powerBoosting-pi2BPSK               ENUMERATED {supported}                          OPTIONAL

    ]],

    [[

    maxUplinkDutyCycle-FR2          ENUMERATED {n15, n20, n25, n30, n40, n50, n60, n70, n80, n90, n100}     OPTIONAL

    ]],

    [[

    channelBWs-DL-v1590                 CHOICE {

        fr1                                 SEQUENCE {

            scs-15kHz                           BIT STRING (SIZE (16))              OPTIONAL,

            scs-30kHz                           BIT STRING (SIZE (16))              OPTIONAL,

            scs-60kHz                           BIT STRING (SIZE (16))              OPTIONAL

        },

        fr2                                 SEQUENCE {

            scs-60kHz                           BIT STRING (SIZE (8))               OPTIONAL,

            scs-120kHz                          BIT STRING (SIZE (8))               OPTIONAL

        }

    }                                                                               OPTIONAL,

    channelBWs-UL-v1590                 CHOICE {

        fr1                                 SEQUENCE {

            scs-15kHz                           BIT STRING (SIZE (16))              OPTIONAL,

            scs-30kHz                           BIT STRING (SIZE (16))              OPTIONAL,

            scs-60kHz                           BIT STRING (SIZE (16))              OPTIONAL

        },

        fr2                                 SEQUENCE {

            scs-60kHz                           BIT STRING (SIZE (8))               OPTIONAL,

            scs-120kHz                          BIT STRING (SIZE (8))               OPTIONAL

        }

    }                                                                               OPTIONAL

    ]]

}

-- TAG-RF-PARAMETERS-STOP

-- ASN1STOP

	RF-Parameters field descriptions

	appliedFreqBandListFilter
In this field the UE mirrors the FreqBandList that the NW provided in the capability enquiry, if any. The UE filtered the band combinations in the supportedBandCombinationList in accordance with this appliedFreqBandListFilter. The UE does not include this field if the UE capability is requested by E-UTRAN and the network request includes the field eutra-nr-only [10].

	supportedBandCombinationList
A list of band combinations that the UE supports for NR (and NR-DC, if requested). The FeatureSetCombinationId:s in this list refer to the FeatureSetCombination entries in the featureSetCombinations list in the UE-NR-Capability IE. The UE does not include this field if the UE capability is requested by E-UTRAN and the network request includes the field eutra-nr-only [10].


–
RF-ParametersMRDC
The IE RF-ParametersMRDC is used to convey RF related capabilities for MR-DC.

RF-ParametersMRDC information element

-- ASN1START

-- TAG-RF-PARAMETERSMRDC-START

RF-ParametersMRDC ::=                   SEQUENCE {

    supportedBandCombinationList            BandCombinationList                 OPTIONAL,

    appliedFreqBandListFilter               FreqBandList                        OPTIONAL,

    ...,

    [[

    srs-SwitchingTimeRequested              ENUMERATED {true}                   OPTIONAL,

    supportedBandCombinationList-v1540      BandCombinationList-v1540           OPTIONAL

    ]],

    [[

    supportedBandCombinationList-v1550      BandCombinationList-v1550           OPTIONAL

    ]],

    [[

    supportedBandCombinationList-v1560      BandCombinationList-v1560           OPTIONAL,

    supportedBandCombinationListNEDC-Only   BandCombinationList                 OPTIONAL

    ]],

    [[

    supportedBandCombinationList-v1570      BandCombinationList-v1570           OPTIONAL

    ]],

    [[

    supportedBandCombinationList-v1580      BandCombinationList-v1580           OPTIONAL

    ]],

    [[

    supportedBandCombinationList-v1590      BandCombinationList-v1590           OPTIONAL

    ]],

    [[

    supportedBandCombinationList-v16xy      BandCombinationList-v16xy           OPTIONAL

    ]]

}
RF-ParametersMRDC-FR2-CA-FallbackException  ::= SEQUENCE {

supportedBandCombinationList            BandCombinationList                     OPTIONAL,

supportedBandCombinationList-v1540      BandCombinationList-v1540               OPTIONAL,

supportedBandCombinationList-v1550      BandCombinationList-v1550               OPTIONAL,     

supportedBandCombinationList-v1560      BandCombinationList-v1560               OPTIONAL,

supportedBandCombinationListNEDC-Only   BandCombinationList                     OPTIONAL,
supportedBandCombinationList-v1570      BandCombinationList-v1570               OPTIONAL,

supportedBandCombinationList-v1580      BandCombinationList-v1580               OPTIONAL,

supportedBandCombinationList-v1590      BandCombinationList-v1590               OPTIONAL,

supportedBandCombinationList-v16xy      BandCombinationlist-v16xy               OPTIONAL,
...

}

-- TAG-RF-PARAMETERSMRDC-STOP

-- ASN1STOP

	RF-ParametersMRDC field descriptions

	appliedFreqBandListFilter
In this field the UE mirrors the FreqBandList that the NW provided in the capability enquiry, if any. The UE filtered the band combinations in the supportedBandCombinationList in accordance with this appliedFreqBandListFilter.

	supportedBandCombinationList
A list of band combinations that the UE supports for (NG)EN-DC and/or NE-DC. The FeatureSetCombinationId:s in this list refer to the FeatureSetCombination entries in the featureSetCombinations list in the UE-MRDC-Capability IE.

	supportedBandCombinationListNEDC-Only
A list of band combinations that the UE supports only for NE-DC. The FeatureSetCombinationId:s in this list refer to the FeatureSetCombination entries in the featureSetCombinations list in the UE-MRDC-Capability IE.


<Unchanged part is skipped>
–
UE-MRDC-Capability
The IE UE-MRDC-Capability is used to convey the UE Radio Access Capability Parameters for MR-DC, see TS 38.306 [26].

UE-MRDC-Capability information element

-- ASN1START

-- TAG-UE-MRDC-CAPABILITY-START

UE-MRDC-Capability ::=              SEQUENCE {

    measAndMobParametersMRDC            MeasAndMobParametersMRDC                                                        OPTIONAL,

    phy-ParametersMRDC-v1530            Phy-ParametersMRDC                                                              OPTIONAL,

    rf-ParametersMRDC                   RF-ParametersMRDC,

    generalParametersMRDC               GeneralParametersMRDC-XDD-Diff                                                  OPTIONAL,

    fdd-Add-UE-MRDC-Capabilities        UE-MRDC-CapabilityAddXDD-Mode                                                   OPTIONAL,

    tdd-Add-UE-MRDC-Capabilities        UE-MRDC-CapabilityAddXDD-Mode                                                   OPTIONAL,

    fr1-Add-UE-MRDC-Capabilities        UE-MRDC-CapabilityAddFRX-Mode                                                   OPTIONAL,

    fr2-Add-UE-MRDC-Capabilities        UE-MRDC-CapabilityAddFRX-Mode                                                   OPTIONAL,

    featureSetCombinations              SEQUENCE (SIZE (1..maxFeatureSetCombinations)) OF FeatureSetCombination         OPTIONAL,

    pdcp-ParametersMRDC-v1530           PDCP-ParametersMRDC                                                             OPTIONAL,

    lateNonCriticalExtension            OCTET STRING                                                                    OPTIONAL,

    nonCriticalExtension                UE-MRDC-Capability-v1560                                                        OPTIONAL

}

UE-MRDC-Capability-v1560 ::=        SEQUENCE {

    receivedFilters                     OCTET STRING (CONTAINING UECapabilityEnquiry-v1560-IEs)                         OPTIONAL,

    measAndMobParametersMRDC-v1560      MeasAndMobParametersMRDC-v1560                                                  OPTIONAL,

    fdd-Add-UE-MRDC-Capabilities-v1560  UE-MRDC-CapabilityAddXDD-Mode-v1560                                             OPTIONAL,

    tdd-Add-UE-MRDC-Capabilities-v1560  UE-MRDC-CapabilityAddXDD-Mode-v1560                                             OPTIONAL,

    nonCriticalExtension                UE-MRDC-Capability-v16xz                                                             OPTIONAL

}

UE-MRDC-Capability-v16xz ::=        SEQUENCE {

    rf-ParametersMRDC-FR2-CA-Fallback   RF-ParametersMRDC-FR2-CA-FallbackException                                      OPTIONAL,
    nonCriticalExtension                SEQUENCE {}                                                                     OPTIONAL
}

UE-MRDC-CapabilityAddXDD-Mode ::=   SEQUENCE {

    measAndMobParametersMRDC-XDD-Diff       MeasAndMobParametersMRDC-XDD-Diff                                           OPTIONAL,

    generalParametersMRDC-XDD-Diff          GeneralParametersMRDC-XDD-Diff                                              OPTIONAL

}

UE-MRDC-CapabilityAddXDD-Mode-v1560 ::=    SEQUENCE {

    measAndMobParametersMRDC-XDD-Diff-v1560    MeasAndMobParametersMRDC-XDD-Diff-v1560                                  OPTIONAL

}

UE-MRDC-CapabilityAddFRX-Mode ::=   SEQUENCE {

    measAndMobParametersMRDC-FRX-Diff       MeasAndMobParametersMRDC-FRX-Diff

}

GeneralParametersMRDC-XDD-Diff ::= SEQUENCE {

    splitSRB-WithOneUL-Path             ENUMERATED {supported}                                                          OPTIONAL,

    splitDRB-withUL-Both-MCG-SCG        ENUMERATED {supported}                                                          OPTIONAL,

    srb3                                ENUMERATED {supported}                                                          OPTIONAL,

    v2x-EUTRA                           ENUMERATED {supported}                                                          OPTIONAL,

    ...

}

-- TAG-UE-MRDC-CAPABILITY-STOP

-- ASN1STOP

	UE-MRDC-Capability field descriptions

	featureSetCombinations
A list of FeatureSetCombination:s for supportedBandCombinationList and supportedBandCombinationListNEDC-Only in UE-MRDC-Capability. The FeatureSetDownlink:s and FeatureSetUplink:s referred to from these FeatureSetCombination:s are defined in the featureSets list in UE-NR-Capability.

	rf-ParametersMRDC-FR2-CA-Fallback
A list of band combinations that the UE supports MR-DC on which UE does not support all the fallback comnbinations
 but can directly fall back only to a single FR2 carrier

. The FeatureSetCombinationId:s in this list refer to the FeatureSetCombination entries 
in the UE-MRDC-Capability IE
.


–
UE-NR-Capability
The IE UE-NR-Capability is used to convey the NR UE Radio Access Capability Parameters, see TS 38.306 [26].

UE-NR-Capability information element

-- ASN1START

-- TAG-UE-NR-CAPABILITY-START

UE-NR-Capability ::=            SEQUENCE {

    accessStratumRelease            AccessStratumRelease,

    pdcp-Parameters                 PDCP-Parameters,

    rlc-Parameters                  RLC-Parameters                                                        OPTIONAL,

    mac-Parameters                  MAC-Parameters                                                        OPTIONAL,

    phy-Parameters                  Phy-Parameters,

    rf-Parameters                   RF-Parameters,

    measAndMobParameters            MeasAndMobParameters                                                  OPTIONAL,

    fdd-Add-UE-NR-Capabilities      UE-NR-CapabilityAddXDD-Mode                                           OPTIONAL,

    tdd-Add-UE-NR-Capabilities      UE-NR-CapabilityAddXDD-Mode                                           OPTIONAL,

    fr1-Add-UE-NR-Capabilities      UE-NR-CapabilityAddFRX-Mode                                           OPTIONAL,

    fr2-Add-UE-NR-Capabilities      UE-NR-CapabilityAddFRX-Mode                                           OPTIONAL,

    featureSets                     FeatureSets                                                           OPTIONAL,

    featureSetCombinations          SEQUENCE (SIZE (1..maxFeatureSetCombinations)) OF FeatureSetCombination         OPTIONAL,

    lateNonCriticalExtension        OCTET STRING                                                          OPTIONAL,

    nonCriticalExtension            UE-NR-Capability-v1530                                                OPTIONAL

}

UE-NR-Capability-v1530 ::=               SEQUENCE {

    fdd-Add-UE-NR-Capabilities-v1530         UE-NR-CapabilityAddXDD-Mode-v1530                            OPTIONAL,

    tdd-Add-UE-NR-Capabilities-v1530         UE-NR-CapabilityAddXDD-Mode-v1530                            OPTIONAL,

    dummy                                    ENUMERATED {supported}                                       OPTIONAL,

    interRAT-Parameters                      InterRAT-Parameters                                          OPTIONAL,

    inactiveState                            ENUMERATED {supported}                                       OPTIONAL,

    delayBudgetReporting                     ENUMERATED {supported}                                       OPTIONAL,

    nonCriticalExtension                     UE-NR-Capability-v1540                                       OPTIONAL

}

UE-NR-Capability-v1540 ::=              SEQUENCE {

    sdap-Parameters                         SDAP-Parameters                                               OPTIONAL,

    overheatingInd                          ENUMERATED {supported}                                        OPTIONAL,

    ims-Parameters                          IMS-Parameters                                                OPTIONAL,

    fr1-Add-UE-NR-Capabilities-v1540        UE-NR-CapabilityAddFRX-Mode-v1540                             OPTIONAL,

    fr2-Add-UE-NR-Capabilities-v1540        UE-NR-CapabilityAddFRX-Mode-v1540                             OPTIONAL,

    fr1-fr2-Add-UE-NR-Capabilities          UE-NR-CapabilityAddFRX-Mode                                   OPTIONAL,

    nonCriticalExtension                    UE-NR-Capability-v1550                                        OPTIONAL

}

UE-NR-Capability-v1550 ::=               SEQUENCE {

    reducedCP-Latency                        ENUMERATED {supported}                                       OPTIONAL,

    nonCriticalExtension                     UE-NR-Capability-v1560                                       OPTIONAL

}

UE-NR-Capability-v1560 ::=               SEQUENCE {

    nrdc-Parameters                         NRDC-Parameters                                               OPTIONAL,

    receivedFilters                         OCTET STRING (CONTAINING UECapabilityEnquiry-v1560-IEs)       OPTIONAL,

    nonCriticalExtension                    UE-NR-Capability-v1570                                        OPTIONAL

}

UE-NR-Capability-v1570 ::=               SEQUENCE {

    nrdc-Parameters-v1570                   NRDC-Parameters-v1570                                         OPTIONAL,

    nonCriticalExtension                    UE-NR-Capability-v16xy                                        OPTIONAL

}

UE-NR-Capability-v16xy ::=               SEQUENCE {

    inDeviceCoexInd-r16                     ENUMERATED {supported}                                        OPTIONAL,

    dl-DedicatedMessageSegmentation-r16     ENUMERATED {supported}                                        OPTIONAL,

    nru-Parameters-r16                      NRU-Parameters-r16                                            OPTIONAL,

    nonCriticalExtension                    UE-NR-Capability-v16xz                                                   OPTIONAL

}
UE-NR-Capability-v16xz ::=        SEQUENCE {

    rf-ParametersNR
-FR2-CA-Fallback         RF-ParametersNR-FR2-CA-FallbackException                      OPTIONAL,
    nonCriticalExtension                    SEQUENCE {}                                                   OPTIONAL
}

UE-NR-CapabilityAddXDD-Mode ::=         SEQUENCE {

    phy-ParametersXDD-Diff                  Phy-ParametersXDD-Diff                                        OPTIONAL,

    mac-ParametersXDD-Diff                  MAC-ParametersXDD-Diff                                        OPTIONAL,

    measAndMobParametersXDD-Diff            MeasAndMobParametersXDD-Diff                                  OPTIONAL

}

UE-NR-CapabilityAddXDD-Mode-v1530 ::=    SEQUENCE {

    eutra-ParametersXDD-Diff                 EUTRA-ParametersXDD-Diff

}

UE-NR-CapabilityAddFRX-Mode ::= SEQUENCE {

    phy-ParametersFRX-Diff              Phy-ParametersFRX-Diff                                            OPTIONAL,

    measAndMobParametersFRX-Diff        MeasAndMobParametersFRX-Diff                                      OPTIONAL

}

UE-NR-CapabilityAddFRX-Mode-v1540 ::=    SEQUENCE {

    ims-ParametersFRX-Diff                   IMS-ParametersFRX-Diff                                       OPTIONAL

}

NRU-Parameters-r16 ::=                   SEQUENCE {

    rssi-CO-Measurements-r16                 ENUMERATED {supported}                                       OPTIONAL

}

-- TAG-UE-NR-CAPABILITY-STOP

-- ASN1STOP
	UE-NR-Capability field descriptions

	featureSetCombinations
A list of FeatureSetCombination:s for supportedBandCombinationList in UE-NR-Capability. The FeatureSetDownlink:s and FeatureSetUplink:s referred to from these FeatureSetCombination:s are defined in the featureSets list in UE-NR-Capability.

	rssi-CO-Measurements
Indicates whether the UE supports performing RSSI and Channel Occupancy (CO) measurements for operation with shared spectrum channel access.

	rf-ParametersNR-FR2-CA-Fallback

A list of band combinations that the UE supports for NR (without MR-DC) on which UE does not support all the fallback comnbinations but can directly fall back only to a single FR2 carrier.

 The FeatureSetCombinationId:s in this list refer to the FeatureSetCombination entries in the featureSetCombinations list in the UE-NR-Capability IE. 


Editor's Note: The structure for NR-U capabilities, e.g. whether they should all be in physical parameters, will be revisited after PHY related parameters and the applicability of NR-U features to licensed are decided
�We believe that the prase "a UE can fall back" has given rise to a lot of confusion. Hence we prefer to change to a simpler approach: 





"According to the LSin R4-1910239 from RAN4, a terminal which supports CA or DC band combinationsconfigurations, which include FR2 intra-band CA combinations with multiple subblocks, where at least one of the subblocks consists of a contiguous CA combination, is not only required to support all possible fallback combinations resulting in a single FR2 carrier but can directly fall back to a single FR2 carrier.


�We think this sentence causes some confusion. Since there is no actual change on the activation/deactivation mechanism, this sentence could as well be removed.


�Our understanding is that an impact analysis is only needed for a frozen release, i.e. Rel-15 as of today. Therefore we suggest to remove the impact analysis part from the CR.


�It should be NE-DC since (NG)EN-DC are included. NR DC is missed here


�We believe that the prase "a UE can fall back" has given rise to a lot of confusion. Hence we prefer to change to a simpler approach: 





"According to the LSin R4-1910239 from RAN4, a terminal which supports CA or DC band combinationsconfigurations, which include FR2 intra-band CA combinations with multiple subblocks, where at least one of the subblocks consists of a contiguous CA combination, is not only required to support all possible fallback combinations resulting in a single FR2 carrier but can directly fall back to a single FR2 carrier.


�We think this sentence causes some confusion. Since there is no actual change on the activation/deactivation mechanism, this sentence could as well be removed.


�There is no need to bring complexity to the current procedures. The field descriptions to such a case should anyway be clearly defined, and thus there would be no need to further change the procedures here.


There is no need for a new “candidate band combination list”, all band combinations can be under the same candidate band combination list since the UE would include such exceptional band combinations only in the new defined band combination lists (which we should clarify in the field description).


�Maybe this part should be inserted into previous paragraph so that R16 UE can compile one additional exceptional BC list. Then we can keep candidate band combinations the same meaning for both R15 and R16 UE


�If previous suggestion is adopted, then this line should be removed


�There is no need for a new “candidate band combination list”, all band combinations can be under the same candidate band combination list since the UE would include such exceptional band combinations only in the new defined band combination lists (which we should clarify in the field description).


�Not sure what is the intention with this note, seems all it contains is already clear from other field descriptions, so we could remove it.


�This is the only change that we would need in the procedures to account for this new case. This is similar to what we did to account for the NE-DC list case, i.e. “include into supportedBandCombinationList and/or supportedBandCombinationListNEDC-Only”. It should be noted that for such NE-DC case no other changes were done to the procedures, and also for this case we should try to minimize the impact to the procedures.


�Maybe separated description between two lists are better, for example:





supportedBandCombinationList in the rf-Parameters as many NR-only band combinations as possible from the list of "candidate band combinations", and include into the rf-ParametersNR-FR2-CA-Fallback as many NR-only band combinations as possible from the list of “candidate FR2 fallback exception band combinations”, starting from the first entry





�We actually think it is better to minimize the impact to the procedures and keep the changes minimal as possible.


�similar comment as previous one


�Instead of including it here, we should include this request under UE-CapabilityRequestFilterCommon above - this will make sure that an eNB can request it, and that a proper echo back of this filter is in place. Even if we would go by the approach shown here, we should add change marks to the nonCriticalExtension i.e. OCTET STRING (UECapabilityEnquiry-v16xz-IEs); and add -r16 suffix in requestFR2-CA-FallbackException. 





Moreover, it would be cleaner to have a field description for this field instead of including complexity in the 5.6.1.4 procedures. A possible field description could be:





“Only if this field is present, the UE shall indicate support for exceptional band combinations on which only fallback band combinations resulting in a single FR2 carrier are supported. For NR band combinations, if requested, the UE includes exceptional NR band combinations in rf-ParametersNR-FR2-CA-Fallback. For (NG)EN-DC and NE-DC band combinations, if requested, the UE includes exeptional (NG)EN-DC and/or NE-DC band combinations in rf-ParametersMRDC-FR2-CA-Fallback.” 


�This can be removed since only dummy IE is included


�Can be removed


�To align term with text part, this should be “fallback band combination”


�I guess single FR2 carrier should be limited to MCG or SCG where FR2 CA are configured i.e. other cell group where no FR2 CA is configured should not be impacted. But it is not so clear here


�The RAN4 LS implies that any band combination, containing the FR2 CA case mentioned by RAN4, may be subject to such restriction. This would include the case of NR-DC with MCG in FR1 and SCG in FR2, where the UE would only support a single FR2 carrier (i.e. it would not support the configured FR1 carriers in MCG). 


If the UE would want to indicate that it supports a band combination with the same MCG configuration in FR1 (as in the case above), and a single carrier in FR2, it can simply include a corresponding band combination in the legacy band combination list. 


�To add “in the featureSetCombinations list”


�The field description could be clarified as below. It may suffice to add a reference to RAN4 specifications (“[REF]” for now below) once we get a reply to the LS, since we asked about how RAN4 intends to define such exceptional band combinations. 





A list of band combinations that the UE supports for MR-DC, on which the UE only supports fallback band combinations resulting in a singler FR2 carrier. The band combinations that are allowed to be reported in this list are defined in [REF].  does not support all the fallback comnbinations� but can directly fall back only to a single FR2 carrier�. The FeatureSetCombinationId:s in this list refer to the FeatureSetCombination entries in the featureSetCombinations list �in the UE-MRDC-Capability IE�.


�The IE was defined as “RF-Parameters-FR2-CA-FallbackException”, so we can remove the “NR” part from this field, from the IE indicated here and the field description.


�The field description could be clarified as below – we are not sure what was the intention with the “(without MR-DC)” sentence; from the RAN4 LS, such expectional band combinations could also be NR-DC band combinations. Moreover, it may suffice to add a reference to RAN4 specifications (“[REF]” for now below) once we get a reply to the LS, since we asked about how RAN4 intends to define such exceptional band combinations. 





A list of band combinations that the UE supports for NR (and NR-DC, if requested), on which the UE only supports fallback band combinations resulting in a singler FR2 carrier. The band combinations that are allowed to be reported in this list are defined in [REF].  does not support all the fallback comnbinations� but can directly fall back only to a single FR2 carrier�. The FeatureSetCombinationId:s in this list refer to the FeatureSetCombination entries in the featureSetCombinations list in the UE-NR-Capability IE.


�Again single carrier is only applied for one cell group in case of NR-DC i.e. totally at least two FR2 carriers for the fall back case


�The RAN4 LS implies that any band combination, containing the FR2 CA case mentioned by RAN4, may be subject to such restriction. This would include the case of NR-DC with MCG in FR1 and SCG in FR2, where the UE would only support a single FR2 carrier (i.e. it would not support the configured FR1 carriers in MCG). 


If the UE would want to indicate that it supports a band combination with the same MCG configuration in FR1 (as in the case above), and a single carrier in FR2, it can simply include a corresponding band combination in the legacy band combination list. 





