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1	Introduction
This paper discusses the RAN4 LS R4-2403654 on carrier aggregation UE SRS capabilities 

2	Discussion

2.1	41-4-6 Carrier aggregation capability
As per RAN1 feature list, RAN2 needs to define the optional capability signaling for UL SRS carrier aggregation. The below are 5 components (parameters) needed for this capability.
1. The number of supported aggregated carriers in intra band contiguous carriers

Component 1 candidate values: {2,3,2and3}

2. Maximum aggregated UL SRS bandwidth in MHz, which is supported and reported by UE

Component 2 candidate values:

For 2 in Component 1:

FR1 bands: {80, 100, 160, 200}
FR2 bands: {50, 100, 200, 400, 600, 800}

For 3 in Component 1:

FR1 bands: {80, 100, 160, 200, 300}
FR2 bands: {50, 100, 200, 400, 600, 800, 1000, 1200}


5. Max number of aggregated SRS resource sets for positioning supported by UE for SRS bandwidth aggregation

Component 5 candidate values: {1, 2, 4, 8, 12, 16}

6. Maximum number of aggregated SRS resources for bandwidth aggregation

Component 6 candidate values:
Periodic: {1,2,4,8,16,32,64}
Aperiodic: {0,1,2,4,8,16,32,64}
Semi-persistent: {0,1,2,4,8,16,32,64}



7. Maximum number of aggregated SRS resources for bandwidth aggregation per slot


Component 7 candidate values:
Periodic: {1,2,3,4,5,6,8,10,12,14}
Aperiodic: {0,1,2,3,4,5,6,8,10,12,14}
Semi-persistent: {0,1,2,3,4,5,6,8,10,12,14}




8. Support the same SRS power reduction across aggregated carriers


2.2	RAN4 LS
However, based upon RAN4 LS, as below, the parameter values have been updated.
RAN4 agreed that the UL CA capability shall be the pre-requisite for a UE support RAN1 feature 41-4-6 and parameter defined in feature 41-4-6 needs to be in line with parameters reported in UL CA capability. For example, the first two components defined in feature 41-4-6 are quoted as below
1. The number of supported aggregated carriers in intra band contiguous carriers  
1. Maximum aggregated UL SRS bandwidth in MHz, which is supported and reported by UE
For the first component parameter, it shall be less than or equal to the maximum number of the component carrier associated with IE ca-BandwidthClassUL-NR.
For the second component parameter, it shall be less than or equal to the maximum aggregated transmission bandwidth associated with IE ca-BandwidthClassUL-NR. Additionally, it shall be less than or equal to the maximum aggregated bandwidth for the supported CA configuration in Table 5.5A.1-1 in TS 38.101-1 for FR1 bands or Table 5.5A.1-1 in TS 38.101-2  for FR2 bands  for the band where aggregated SRS CCs is configured. 
IE ca-BandwidthClassUL-NR in 38.306 is quoted as below.
	Ca-BandwidthClassUL-NR
Defines for UL, the class defined by the aggregated transmission bandwidth configuration and maximum number of component carriers supported by the UE, as specified in TS 38.101-1 [2] and TS 38.101-2 [3]. When all FeatureSetUplinkId:s in the corresponding FeatureSetsPerBand are zero, this field is absent. For FR1, the value 'F' shall not be used as it is invalidated in TS 38.101-1 [2].
	Band
	No
	N/A
	N/A



Based on above RAN4 agreement, For the second component parameter, the following modifications for the values in component 2 in feature 41-4-6 are suggested,
For 2 in Component 1:
FR1 bands: {20, 40, 50, 80, 100, 160, 180, 190,200}
FR2 bands: {50, 100,200, 400, 600, 800}
For 3 in Component 1:
FR1 bands: {80, 100, 160,200, 240, 300}
FR2 bands: {50, 100, 200,300,400, 600,800, 1000, 1200}

For RAN1 feature 41-4-7, RAN4 agreed that the capability on UE power class to transmit the SRS aggregated CCs needs to be reported to the network. The reported power class can be PC2 or PC3 and applicable to FR1 only. For the case when UE can support aggregation of 2 and 3 SRS CCs, and if the power class for 2 aggregated CCs is different with power class for 3 aggregated CCs, both power class should be indicated to the network. 
Currently, there is no capability that has been captired n RAN2 specification in TS 38.306 and TS 38.331. We would need to define capability similar to legacy ca-BandwidthClassUL-NR that is used while aggregating SRS resources for communication purposes
For UL SRS for positioning, a capability indication similar to legacy ca-BandwidthClassUL-NR needs to be defined.
RAN4 has updated the Maximum aggregated UL SRS bandwidth in MHz and thus RAN2 signaling needs to capture the component values as indicated in RAN4 LS.

[bookmark: _Toc163117898]Introduce 41-4-6 capabilities in TS 38.306 and TS 38.331.
[bookmark: _Toc163117899]Capture the value range as indicated in RAN4 LS R4-2403654 and shown below in TP SupportedAggBandwidthPositioning.



Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	Introduce 41-4-6 capabilities in TS 38.306 and TS 38.331.
Proposal 2	Capture the value range as indicated in RAN4 LS R4-2403654 and shown below in TP SupportedAggBandwidthPositioning.
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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-v1610                  BandCombinationList-v1610                   OPTIONAL,
    supportedBandCombinationListSidelinkEUTRA-NR-r16    BandCombinationListSidelinkEUTRA-NR-r16     OPTIONAL,
    supportedBandCombinationList-UplinkTxSwitch-r16     BandCombinationList-UplinkTxSwitch-r16      OPTIONAL
    ]],
    [[
    supportedBandCombinationList-v1630                  BandCombinationList-v1630                   OPTIONAL,
    supportedBandCombinationListSidelinkEUTRA-NR-v1630  BandCombinationListSidelinkEUTRA-NR-v1630   OPTIONAL,
    supportedBandCombinationList-UplinkTxSwitch-v1630   BandCombinationList-UplinkTxSwitch-v1630    OPTIONAL
    ]],
    [[
    supportedBandCombinationList-v1640                  BandCombinationList-v1640                   OPTIONAL,
    supportedBandCombinationList-UplinkTxSwitch-v1640   BandCombinationList-UplinkTxSwitch-v1640    OPTIONAL
    ]],
    [[
    supportedBandCombinationList-v1650                  BandCombinationList-v1650                   OPTIONAL,
    supportedBandCombinationList-UplinkTxSwitch-v1650   BandCombinationList-UplinkTxSwitch-v1650    OPTIONAL
    ]],
    [[
    extendedBand-n77-r16                                ENUMERATED {supported}                      OPTIONAL
    ]],
    [[
    supportedBandCombinationList-UplinkTxSwitch-v1670   BandCombinationList-UplinkTxSwitch-v1670    OPTIONAL
    ]],
    [[
    supportedBandCombinationList-v1680                  BandCombinationList-v1680                   OPTIONAL
    ]],
    [[
    supportedBandCombinationList-v1690                  BandCombinationList-v1690                   OPTIONAL,
    supportedBandCombinationList-UplinkTxSwitch-v1690   BandCombinationList-UplinkTxSwitch-v1690    OPTIONAL
    ]],
    [[
    supportedBandCombinationList-v1700                  BandCombinationList-v1700                   OPTIONAL,
    supportedBandCombinationList-UplinkTxSwitch-v1700   BandCombinationList-UplinkTxSwitch-v1700    OPTIONAL,
    supportedBandCombinationListSL-RelayDiscovery-r17   OCTET STRING                                OPTIONAL,  -- Contains PC5 BandCombinationListSidelinkNR-r16
    supportedBandCombinationListSL-NonRelayDiscovery-r17 OCTET STRING                               OPTIONAL,  -- Contains PC5 BandCombinationListSidelinkNR-r16
    supportedBandCombinationListSidelinkEUTRA-NR-v1710  BandCombinationListSidelinkEUTRA-NR-v1710   OPTIONAL,
    sidelinkRequested-r17                               ENUMERATED {true}                           OPTIONAL,
    extendedBand-n77-2-r17                              ENUMERATED {supported}                      OPTIONAL
    ]],
    [[
    supportedBandCombinationList-v1720                  BandCombinationList-v1720                   OPTIONAL,
    supportedBandCombinationList-UplinkTxSwitch-v1720   BandCombinationList-UplinkTxSwitch-v1720    OPTIONAL
    ]],
    [[
    supportedBandCombinationList-v1730                  BandCombinationList-v1730                   OPTIONAL,
    supportedBandCombinationList-UplinkTxSwitch-v1730   BandCombinationList-UplinkTxSwitch-v1730    OPTIONAL,
    supportedBandCombinationListSL-RelayDiscovery-v1730 BandCombinationListSL-Discovery-r17         OPTIONAL,
    supportedBandCombinationListSL-NonRelayDiscovery-v1730 BandCombinationListSL-Discovery-r17      OPTIONAL
    ]],
    [[
    supportedBandCombinationList-v1740                  BandCombinationList-v1740                   OPTIONAL,
    supportedBandCombinationList-UplinkTxSwitch-v1740   BandCombinationList-UplinkTxSwitch-v1740    OPTIONAL
    ]],
    [[
    supportedBandCombinationList-v1760                  BandCombinationList-v1760                   OPTIONAL,
    supportedBandCombinationList-UplinkTxSwitch-v1760   BandCombinationList-UplinkTxSwitch-v1760    OPTIONAL
    ]],
    [[
    supportedBandCombinationList-v1770                  BandCombinationList-v1770                   OPTIONAL,
    supportedBandCombinationList-UplinkTxSwitch-v1770   BandCombinationList-UplinkTxSwitch-v1770    OPTIONAL
    ]],
    [[
    supportedBandCombinationList-v1800                  BandCombinationList-v1800                   OPTIONAL,
    supportedBandCombinationList-UplinkTxSwitch-v1800   BandCombinationList-UplinkTxSwitch-v1800    OPTIONAL,
    supportedBandCombinationListSL-U2U-Relay-r18        SEQUENCE {
        supportedBandCombinationListSL-U2U-RelayDiscovery-r18  OCTET STRING             OPTIONAL,  -- Contains PC5
                                                                                                   -- BandCombinationListSidelinkNR-r16
        supportedBandCombinationListSL-U2U-DiscoveryExt BandCombinationListSL-Discovery-r17         OPTIONAL
    }                                                                                               OPTIONAL
    ]],
	[[
	supportedBandCombinationList-v1810                  BandCombinationList-v1810                   OPTIONAL
	]]
}
BandCombinationList-v1810 ::=       SEQUENCE (SIZE (1..maxBandComb)) OF BandCombination-v1810

BandCombination-v1810 ::=          SEQUENCE {
    bandList-v1810                      SEQUENCE (SIZE (1..maxSimultaneousBands)) OF BandParameters-v1810  OPTIONAL,
    ca-ParametersPositioning-v1810               CA-ParametersPositioning-v1810                      OPTIONAL
}

BandParameters-v1810 ::=             SEQUENCE {
    supportedAggBW-UL-Positioning-r18                SupportedAggBandwidthPositioning-r18               OPTIONAL
}

CA-ParametersPositioning-v1810 ::=     SEQUENCE {
    nrOfSupportedAggContigousIntraBandCarriers-r18		CHOICE {
															n2,
															n23,
															n2And3
															},
    maxNrOfSRSPosResourceSetsForAggBW-r18					ENUMERATED {n1, n2, n4, n8, n12, n16, spare2, spare1}

}
–	SupportedAggBandwidthPositioning
The IE SupportedAggBandwidthPositioning is used to indicate the aggregated bandwidth supported by the UE for SRS for Positioning.
SupportedAggBandwidthPositioning information element
-- ASN1START
-- TAG-SUPPORTEDAGGBANDWIDTHPOSITIONING-START

SupportedAggBandwidthPositioning-r18 ::=     SEQUENCE {
	forTwoCarrierCombination-r18 				CHOICE {
        fr1-r18                                    ENUMERATED {mhz20, mhz40, mhz50, mhz80, mhz100, mhz160, mhz180, mhz190, mhz200, 
                                                               spare7, spare6, spare5, spare4, spare3, spare2, spare1 }, 
        fr2-r17                                    ENUMERATED {mhz50, mhz100, mhz200, mhz400, mhz600, mhz800, spare2, spare1} 
    },
   forThreeCarrierCombination-r18 				CHOICE {
        fr1-r18                                    ENUMERATED {mhz80, mhz100, mhz160, mhz200, mhz240, mhz300, spare2, spare1},
        fr2-r18                                    ENUMERATED {mhz50, mhz100, mhz200, mhz300, mhz400, mhz800, mhz1000, mhz1200}
    } 
}
-- TAG-SUPPORTEDAGGBANDWIDTHPOSITIONING-STOP
-- ASN1STOP




End of changes

