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1. Introduction
Regarding Rel-18 UL Tx switching, the corresponding objective in WID [1] is given below:
	Study and if necessary specify following enhancements for multi-carrier UL operation [RAN1, RAN2, RAN4]
· UL Tx switching schemes across up to 3 or 4 bands with restriction of up to 2 Tx simultaneous transmission for FR1 UEs, including mechanisms to enable more configured UL bands than its simultaneous transmission capability and to support dynamic Tx carrier switching across the configured bands for both single TAG and multiple TAGs configurations (RAN1, RAN4)
· UE capability and RRC configuration related signalling (RAN2)
· Note: strive for RAN1/2 design agnostic with the number of bands, i.e., common design between 3 and 4 bands
· Note: no additional TAG is introduced for UL transmission on a carrier without corresponding DL carrier
· Note: this objective does not target to extend the SUL framework to support more than 1 SUL for 1 NUL
· Note: Extension of TX switching for 2 bands to multiple TAG configurations is included in the scope. The work is limited to RAN4.
· Switching time and other RF aspects, and RRM requirements for above UL Tx switching schemes across up to 3 or 4 bands (RAN4)
· Note: Prioritize UL Tx switching across up to 3 bands is to be addressed first and then that for up to 4 bands can also be addressed


In RAN#96, companies discussed the applicable scenario of Rel-18 UL Tx switching and made the following conclusion (see details in [2]):
	RAN#96 Agreements:
RAN provides following guidance to RAN1/2/4.
· If Rel-18 UL Tx switching is supported, 
· RAN1/2/4 shall focus on defining necessary mechanisms and requirements for UL Tx switching across 3 or 4 different bands in Q3 2022
· Inter-band UL-CA Option 1 (i.e., switched UL) and Option 2 (i.e., dual UL) without SUL band
· Inter-band UL CA Option 1 (i.e., switched UL) for {SUL band + corresponding NUL band} + 1 or 2 other NUL band(s)
· UL CA framework where UL CA is performed between NULs according to current RAN4 specifications should not be changed
· Note: switching across any band in this scenario is not precluded
· Intra-band two contiguous aggregated carriers within one non-SUL band out of 3 or 4 bands
· Further check additional scenarios in RAN#97e, e.g.,
· {SUL band + corresponding NUL band} + {SUL band + corresponding NUL band}
· Simultaneous transmission across 2 bands in {SUL band + corresponding NUL band} + 1 or 2 other NUL band(s) (excluding simultaneous transmission between SUL and corresponding NUL)
· Mechanisms/requirements should not introduce restrictions on what were already supported in current specifications for UL Tx switching.


In RAN1#109e, companies discussed the alternative solutions for Rel-18 UL Tx switching, and reached the following conclusion (see details in [3]):
	RAN1#109e Agreements:
· Companies are encouraged to investigate pros and cons of following possible mechanisms for dynamic Tx carrier switching across the configured bands, and RAN1 strives for the down-selection at RAN1#110
· Alt.1: Dynamic Tx carrier switching can be across all the supported switching cases by the UE and based on the UL scheduling, i.e., via UL grant and/or RRC configuration for UL transmission
· Alt.2: NW indicates 2 bands out of the configured bands (3 or 4 bands) via DCI or MAC-CE, and dynamic Tx carrier switching between indicated bands is same as Rel-17
· Alt.3: One anchor band is selected among configured bands (3 or 4 bands), and dynamic Tx carrier switching can be performed only from the anchor band to a non-anchor band and from a non-anchor band to the anchor band
· Note: Other mechanisms are not precluded


Since RAN1 has agreed three alternative solutions, in this contribution, we discuss the potential signalling impact of the three options and provide our views. 
2. Discussion on UE capability signalling
2.1. R16/17 UE capabilities
For R16 and R17 UL Tx switching, the UE capability signalling structure is shown in below figure, the corresponding ASN.1 is given in Annex. 










Figure 1 Signalling structure of R16 and R17 UL Tx switching


More specific, the relationship between Rel-16 capabilities and Rel-17 capabilities are shown in below figure.


Figure 2 Relationship between Rel-16 and Rel-17 UL Tx switching capabilities
Notes:
1. The BC list (including band numbers) and band pair list(including band numbers) are configured common for Rel-16 and Rel-17 UL Tx switching;
2. For a given band pair of a BC, a UE that supports 2Tx-2Tx UL Tx switching shall also support 1Tx-2Tx UL Tx switching for this band pair;
3. For a given BC, if only 1Tx-2Tx UL Tx switching is supported, the non-support of 2Tx-2Tx UL Tx switching is represented by reporting corresponding entry of bandCombination-UplinkTxSwitch-v1700 but without child IE (supportedBandPairListNR-v1700);
4. For a given band pair of a BC, if only 1Tx-2Tx UL Tx switching is supported, the non-support of 2Tx-2Tx UL Tx switching is represented by reporting corresponding entry of ULTxSwitchingBandPair-v1700 but without child IE (uplinkTxSwitchingPeriod2T2T-r17);
5. “Switch option” is per-BC signaled, for a given BC, whether the same value is applicable to both R16 and R17 UL Tx switching is still FFS (relates to the on-going R17 discussion);
6. “Switch period” is per band pair signaled, for a given band pair within a BC, 1Tx-2Tx UL Tx switching period can be different from 2Tx-2Tx switching period; 
7. “Dl interruption” is per band pair signaled, for a given band pair, the same value is applicable to both Rel-16 and Rel-17 UL Tx switching.
8. 2-Carrier and 3-Carrier UL Tx switching always have the same capability (e.g. switch period, dl interruption). 
2.2. Open issues related to R18 UE capability design
For Rel-18 UL Tx switching, switching across 3 or 4 bands can be supported, for UE capability design, the following open issues need to be considered:
Open issue on band combination:
Question 1-1: For a given BC, whether a UE supports Rel-18 UL Tx switching shall also support Rel-16 and Rel-17 UL Tx switching? 
Question 1-1 relates to the band combination reporting structure, e.g. whether the same BC list can be reused for Rel-18 UL Tx switching? In our understanding, when a UE supports switching across 3 or 4 bands, the UE must firstly support switching across 2 bands, so for a BC which the UE indicates the support of Rel-18 UL Tx switching, the UE shall be able to support Rel-16 UL Tx switching for at least two band pairs of the BC.
Based on the current specification, for a given BC, the Rel-16 UL Tx switching capability IE is mandatory present, thus there is no problem to reuse the band combination structure for Rel-18 capability reporting.
Proposal 1 	Reuse the same band combination list (i.e. BandCombinationList-UplinkTxSwitch-r16) for Rel-18 UL Tx switching capability reporting.
Open issues on switching option (i.e. CA option 1/2):
Question 2-1: Whether Rel-18 UL Tx switching option (e.g. CA option 1/2) is per-BC or per-band pair signaled? 
Question 2-2: For a given BC, or a given band pair, whether the switching option can be different for Rel-18 and Rel-16/17 UL Tx switching?
For Question 2-1, the existing switching option is per-BC reported, if we reuse this mechanism for Rel-18 UL Tx switching, it means for the selected 3 or 4 bands, no matter which 2 bands are “activated” for UL transmission, the switching option should be the same. If companies think this is too restricted, then finer granularity (e.g. per-band pair) should be considered. 
For Question 2-2, currently, whether to define separate switching option capabilities for Rel-16 and Rel-17 UL Tx switching is still under discussion. Technically, it is reasonable to define separate capabilities to allow UE flexibility. For Rel-18 UL Tx switching, no matter the switching option is defined as per-BC or per-band pair level, if different values can be reported for Rel-18 and Rel-16/17 UL Tx switching, then separate capability fields are needed. 
However, for both Question 2-1 and Question 2-2, RAN2 needs more inputs from RAN1 before making a decision.
Observation 1 	It is unclear how switching option capability should be signaled (e.g. per-BC level or per-band pair level, same or different values for R16/R17/R18 cases), input from RAN1 is needed.
Open issue on switching period:
Question 3-1: For Rel-18 UL Tx switching, considering up to 2 UL Tx can be transmitted simultaneously, among the indicated 3 or 4 bands, whether the switching period is the same or different for any 2 of selected bands?
Question 3-1 is very important in UE capability design. For a given BC, if the switching period for any 2 bands are the same, then the capability design can be simpler, otherwise, the UE needs to report different values for different combination of “switch from” band(s) and “switch to” band(s).
According to previous discussion, the switching period will be discussed and specified in RAN4, so RAN2 needs to wait for RAN4 before making a decision. 
Observation 2 	It is unclear how switching period capability should be signaled, input from RAN4 is needed.
2.3. Possible R18 UE capability framework
So far, RAN1 has discussed three options, in this section, we discuss the possible capability frameworks for these options. 
· Alt.1: Dynamic Tx carrier switching can be across all the supported switching cases by the UE and based on the UL scheduling, i.e., via UL grant and/or RRC configuration for UL transmission
For this alternative, there are two possible UE capability frameworks: Option 1-a and Option 1-b.
· Option 1-a 
The possible UE capability signalling framework is illustrated in below figure:
Note: each band group represents the 3 or 4 bands which supports Rel-18 UL Tx switching. 


Figure 3 Possible UE capability framework for Alt-1 option 1-a
Notes:
1. Option 1-a is based on the assumption that same switching period and dl interruption capabilities are applicable for any 2 of selected bands in a given band group.
2. The signalling structure looks simpler, but it requires the UE to support the same capabilities for all different band pairs, including:
· The UE shall support simultaneous UL transmission for any two bands in the band group;
· No matter which two UL bands are activated, the same switching period and dl interruption capabilities apply. 
· Option 1-b:
The possible UE capability signalling framework is illustrated in below figure:



Figure 4 Possible UE capability framework for Alt-1 option 1-b
Notes:
1. Different from Option 1-a, different switching period and DL interruption capabilities can be supported for different switching cases. 
2. For each reported band group, the UE needs to further indicate the applicable switching cases (e.g. the “switch from” and “switch to” band(s)) and corresponding switching period and dl interruption capabilities. 
3. For an indicated switching case (e.g. A+B<->B+C), FFS whether same switching period can be applied to the switching within a band pair (e.g. A<->B)? 
4. FFS whether single band needs to be signalled? E.g. A <-> B+C, B <-> A+C.
5. For a given band group, it is possible that some switching cases (e.g. A+C <-> B+C) is not supported, so this signalling framework supports such flexibility (e.g. only indicates the switching period for some switching cases)

· Alt.2: NW indicates 2 bands out of the configured bands (3 or 4 bands) via DCI or MAC-CE, and dynamic Tx carrier switching between indicated bands is same as Rel-17
The possible UE capability signalling framework is illustrated in below figure:


Figure 5 Possible UE capability framework for Alt-2
Notes:
1. Different from Option 1-a and Option 1-b, Alt-2 is to report additional Rel-18 capabilities on top of Rel-16 capabilities.
2. Based on reported Rel-16 UL Tx switching capabilities (i.e. band pairs and corresponding switching period), the UE can further indicate the support of Rel-18 UL Tx switching for band pair combinations (e.g. pair 1+pair 2).
3. For each band pair combination, the switching period and dl interruption for switching across the two pairs can be represented through one of the following methods:
· Method 1: UE explicitly indicates the switching period and dl interruption for band pair switching. 
· Method 2: No additional capability, the UE follows the switching period reported for the source band pair (for example, for switching from A+B to B+C, the reported Rel-16 switching period of band pair A+B is applied).
· Method 3: No additional capability, the UE follows the switching period reported for the target band pair (for example, for switching from A+B to B+C, the reported Rel-16 switching period of band pair B+C is applied).

· Alt.3: One anchor band is selected among configured bands (3 or 4 bands), and dynamic Tx carrier switching can be performed only from the anchor band to a non-anchor band and from a non-anchor band to the anchor band.
For this alternative, there are two possible UE capability frameworks: Option 3-a and Option 3-b.
· Option 3-a: 
The possible UE capability signalling framework is illustrated in below figure:


Figure 6 Possible UE capability framework for Alt-3 option 3-a
Notes:
1. For each indicated band group, the UE can further indicate which band can be the anchor band. UL Tx switching from(to) the anchor band to(from) any other band of the band group is supported. 
2. For a given anchor band in a band group, no matter the UE is switching from or switching to which band, the same switching period and dl interruption capabilities are applied. 
· Option 3-b: 
The possible UE capability signalling framework is illustrated in below figure:


Figure 7 Possible UE capability framework for Alt-3 option 3-b
Notes:
1. For each indicated band group, the UE can further indicate which band can be the anchor band.
2. Different from Option 3-a, different switching period and DL interruption capabilities can be reported for different switching cases.
3. For a given anchor band in a band group, the UE is allowed to indicate the support of partial switching cases, for example, for anchor band A in band group A+B+C, the UE can indicate the support of “A+C<->B+C” and not support “A+B<->B+C”.  

Summary:
Based on above analysis, for different RAN1 options, the UE capability framework can be different. In our view, without further information from RAN1 and RAN4, it is hard for RAN2 to make progress on the UE capability design, so we suggest to wait for more inputs from RAN1 and RAN4.
Observation 3 	The UE capability framework is different for different RAN1 solutions.
Proposal 2 	Regarding Rel-18 UL Tx switching capability design, to wait for more inputs from RAN1 and RAN4. 
3. Conclusion and proposals
RAN2 is kindly asked to discuss and adopt the following proposal:
[bookmark: _Toc535476034]Observation 1 	It is unclear how switching option capability should be signaled (e.g. per-BC level or per-band pair level, same or different values for R16/R17/R18 cases), input from RAN1 is needed.
Observation 2 	It is unclear how switching period capability should be signaled, input from RAN4 is needed.
Observation 3 	The UE capability framework is different for different RAN1 solutions.
Proposal 1 	Reuse the same band combination list (i.e. BandCombinationList-UplinkTxSwitch-r16) for Rel-18 UL Tx switching capability reporting.
Proposal 2 	Regarding Rel-18 UL Tx switching capability design, to wait for more inputs from RAN1 and RAN4. 
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5. Annex
5.1. Rel-16/Rel-17 UE capability ASN.1
The latest ASN.1 of UE capability is given below:
1> [bookmark: _Toc60777430][bookmark: _Toc100930355]BandCombinationList
The IE BandCombinationList contains a list of NR CA, NR non-CA and/or MR-DC band combinations (also including DL only or UL only band).
BandCombinationList information element
-- ASN1START
-- TAG-BANDCOMBINATIONLIST-START

BandCombinationList ::=             SEQUENCE (SIZE (1..maxBandComb)) OF BandCombination

BandCombinationList-v1540 ::=       SEQUENCE (SIZE (1..maxBandComb)) OF BandCombination-v1540

BandCombinationList-v1550 ::=       SEQUENCE (SIZE (1..maxBandComb)) OF BandCombination-v1550

BandCombinationList-v1560 ::=       SEQUENCE (SIZE (1..maxBandComb)) OF BandCombination-v1560

BandCombinationList-v1570 ::=       SEQUENCE (SIZE (1..maxBandComb)) OF BandCombination-v1570

BandCombinationList-v1580 ::=       SEQUENCE (SIZE (1..maxBandComb)) OF BandCombination-v1580

BandCombinationList-v1590 ::=       SEQUENCE (SIZE (1..maxBandComb)) OF BandCombination-v1590

BandCombinationList-v15g0 ::=       SEQUENCE (SIZE (1..maxBandComb)) OF BandCombination-v15g0

BandCombinationList-v1610 ::=       SEQUENCE (SIZE (1..maxBandComb)) OF BandCombination-v1610

BandCombinationList-v1630 ::=       SEQUENCE (SIZE (1..maxBandComb)) OF BandCombination-v1630

BandCombinationList-v1640 ::=       SEQUENCE (SIZE (1..maxBandComb)) OF BandCombination-v1640

BandCombinationList-v1650 ::=       SEQUENCE (SIZE (1..maxBandComb)) OF BandCombination-v1650

BandCombinationList-v1680 ::=       SEQUENCE (SIZE (1..maxBandComb)) OF BandCombination-v1680

BandCombinationList-v1700 ::=       SEQUENCE (SIZE (1..maxBandComb)) OF BandCombination-v1700

BandCombinationList-UplinkTxSwitch-r16 ::= SEQUENCE (SIZE (1..maxBandComb)) OF BandCombination-UplinkTxSwitch-r16

BandCombinationList-UplinkTxSwitch-v1630 ::= SEQUENCE (SIZE (1..maxBandComb)) OF BandCombination-UplinkTxSwitch-v1630

BandCombinationList-UplinkTxSwitch-v1640 ::= SEQUENCE (SIZE (1..maxBandComb)) OF BandCombination-UplinkTxSwitch-v1640

BandCombinationList-UplinkTxSwitch-v1650 ::= SEQUENCE (SIZE (1..maxBandComb)) OF BandCombination-UplinkTxSwitch-v1650

BandCombinationList-UplinkTxSwitch-v1670 ::= SEQUENCE (SIZE (1..maxBandComb)) OF BandCombination-UplinkTxSwitch-v1670

BandCombinationList-UplinkTxSwitch-v1700 ::= SEQUENCE (SIZE (1..maxBandComb)) OF BandCombination-UplinkTxSwitch-v1700

BandCombination ::=                 SEQUENCE {
    bandList                            SEQUENCE (SIZE (1..maxSimultaneousBands)) OF BandParameters,
    featureSetCombination               FeatureSetCombinationId,
    ca-ParametersEUTRA                  CA-ParametersEUTRA                          OPTIONAL,
    ca-ParametersNR                     CA-ParametersNR                             OPTIONAL,
    mrdc-Parameters                     MRDC-Parameters                             OPTIONAL,
    supportedBandwidthCombinationSet    BIT STRING (SIZE (1..32))                   OPTIONAL,
    powerClass-v1530                    ENUMERATED {pc2}                            OPTIONAL
}

BandCombination-v1540::=            SEQUENCE {
    bandList-v1540                      SEQUENCE (SIZE (1..maxSimultaneousBands)) OF BandParameters-v1540,
    ca-ParametersNR-v1540               CA-ParametersNR-v1540                       OPTIONAL
}

BandCombination-v1550 ::=           SEQUENCE {
    ca-ParametersNR-v1550               CA-ParametersNR-v1550
}
BandCombination-v1560::=            SEQUENCE {
    ne-DC-BC                                ENUMERATED {supported}                 OPTIONAL,
    ca-ParametersNRDC                       CA-ParametersNRDC                      OPTIONAL,
    ca-ParametersEUTRA-v1560                CA-ParametersEUTRA-v1560               OPTIONAL,
    ca-ParametersNR-v1560                   CA-ParametersNR-v1560                  OPTIONAL
}

BandCombination-v1570 ::=           SEQUENCE {
    ca-ParametersEUTRA-v1570            CA-ParametersEUTRA-v1570
}

BandCombination-v1580 ::=           SEQUENCE {
    mrdc-Parameters-v1580               MRDC-Parameters-v1580
}

BandCombination-v1590::=            SEQUENCE {
    supportedBandwidthCombinationSetIntraENDC  BIT STRING (SIZE (1..32))           OPTIONAL,
    mrdc-Parameters-v1590                      MRDC-Parameters-v1590
}

BandCombination-v15g0::=            SEQUENCE {
    ca-ParametersNR-v15g0               CA-ParametersNR-v15g0                      OPTIONAL,
    ca-ParametersNRDC-v15g0             CA-ParametersNRDC-v15g0                    OPTIONAL,
    mrdc-Parameters-v15g0               MRDC-Parameters-v15g0                      OPTIONAL
}

BandCombination-v1610 ::=          SEQUENCE {
    bandList-v1610                      SEQUENCE (SIZE (1..maxSimultaneousBands)) OF BandParameters-v1610  OPTIONAL,
        ca-ParametersNR-v1610               CA-ParametersNR-v1610                  OPTIONAL,
        ca-ParametersNRDC-v1610             CA-ParametersNRDC-v1610                OPTIONAL,
        powerClass-v1610                    ENUMERATED {pc1dot5}                   OPTIONAL,
        powerClassNRPart-r16                ENUMERATED {pc1, pc2, pc3, pc5}        OPTIONAL,
        featureSetCombinationDAPS-r16       FeatureSetCombinationId                OPTIONAL,
        mrdc-Parameters-v1620               MRDC-Parameters-v1620                  OPTIONAL
}

BandCombination-v1630 ::=                   SEQUENCE {
    ca-ParametersNR-v1630                       CA-ParametersNR-v1630                                             OPTIONAL,
    ca-ParametersNRDC-v1630                     CA-ParametersNRDC-v1630                                           OPTIONAL,
    mrdc-Parameters-v1630                       MRDC-Parameters-v1630                                             OPTIONAL,
    supportedTxBandCombListPerBC-Sidelink-r16   BIT STRING (SIZE (1..maxBandComb))                                OPTIONAL,
    supportedRxBandCombListPerBC-Sidelink-r16   BIT STRING (SIZE (1..maxBandComb))                                OPTIONAL,
    scalingFactorTxSidelink-r16                 SEQUENCE (SIZE (1..maxBandComb)) OF ScalingFactorSidelink-r16     OPTIONAL,
    scalingFactorRxSidelink-r16                 SEQUENCE (SIZE (1..maxBandComb)) OF ScalingFactorSidelink-r16     OPTIONAL
}

BandCombination-v1640 ::=                   SEQUENCE {
    ca-ParametersNR-v1640                       CA-ParametersNR-v1640                                             OPTIONAL,
    ca-ParametersNRDC-v1640                     CA-ParametersNRDC-v1640                                           OPTIONAL
}

BandCombination-v1650 ::=          SEQUENCE {
    ca-ParametersNRDC-v1650             CA-ParametersNRDC-v1650                 OPTIONAL
}

BandCombination-v1680 ::=          SEQUENCE {
    intrabandConcurrentOperationPowerClass-r16 SEQUENCE (SIZE (1..maxBandComb)) OF IntraBandPowerClass-r16     OPTIONAL
}

BandCombination-v1700 ::=          SEQUENCE {
    ca-ParametersNR-v1700              CA-ParametersNR-v1700                    OPTIONAL,
    ca-ParametersNRDC-v1700            CA-ParametersNRDC-v1700                  OPTIONAL,
    mrdc-Parameters-v1700              MRDC-Parameters-v1700                    OPTIONAL
}

BandCombination-UplinkTxSwitch-r16 ::= SEQUENCE {
    bandCombination-r16                 BandCombination,
    bandCombination-v1540               BandCombination-v1540                      OPTIONAL,
    bandCombination-v1560               BandCombination-v1560                      OPTIONAL,
    bandCombination-v1570               BandCombination-v1570                      OPTIONAL,
    bandCombination-v1580               BandCombination-v1580                      OPTIONAL,
    bandCombination-v1590               BandCombination-v1590                      OPTIONAL,
    bandCombination-v1610               BandCombination-v1610                      OPTIONAL,
    supportedBandPairListNR-r16         SEQUENCE (SIZE (1..maxULTxSwitchingBandPairs)) OF ULTxSwitchingBandPair-r16,
    uplinkTxSwitching-OptionSupport-r16 ENUMERATED {switchedUL, dualUL, both}      OPTIONAL,
    uplinkTxSwitching-PowerBoosting-r16 ENUMERATED {supported}                     OPTIONAL,
    ...,
    [[
    -- R4 16-5 UL-MIMO coherence capability for dynamic Tx switching between 3CC 1Tx-2Tx switching
    uplinkTxSwitching-PUSCH-TransCoherence-r16     ENUMERATED {nonCoherent, fullCoherent}   OPTIONAL
    ]]
}
-- Editor's Note: whether switching option can be reported differently for 1T2T and 2T2T is FFS.

BandCombination-UplinkTxSwitch-v1630 ::=    SEQUENCE {
    bandCombination-v1630                       BandCombination-v1630              OPTIONAL
}

BandCombination-UplinkTxSwitch-v1640 ::=    SEQUENCE {
    bandCombination-v1640                       BandCombination-v1640              OPTIONAL
}

BandCombination-UplinkTxSwitch-v1650 ::= SEQUENCE {
    bandCombination-v1650               BandCombination-v1650                      OPTIONAL
}

BandCombination-UplinkTxSwitch-v1670 ::= SEQUENCE {
    bandCombination-v15g0                    BandCombination-v15g0                 OPTIONAL
}

BandCombination-UplinkTxSwitch-v1700 ::= SEQUENCE {
    bandCombination-v1700                    BandCombination-v1700                      OPTIONAL,
    -- R4 16-1/16-2/16-3 Dynamic Tx switching between 2CC/3CC 2Tx-2Tx/1Tx-2Tx switching
    supportedBandPairListNR-v1700            SEQUENCE (SIZE (1..maxULTxSwitchingBandPairs)) OF ULTxSwitchingBandPair-v1700  OPTIONAL,
    -- R4 16-6: UL-MIMO coherence capability for dynamic Tx switching between 2Tx-2Tx switching
    uplinkTxSwitchingBandParametersList-v1700 SEQUENCE (SIZE (1.. maxSimultaneousBands)) OF UplinkTxSwitchingBandParameters-v1700  OPTIONAL
}

ULTxSwitchingBandPair-r16 ::=       SEQUENCE {
    bandIndexUL1-r16                    INTEGER(1..maxSimultaneousBands),
    bandIndexUL2-r16                    INTEGER(1..maxSimultaneousBands),
    uplinkTxSwitchingPeriod-r16         ENUMERATED {n35us, n140us, n210us},
    uplinkTxSwitching-DL-Interruption-r16 BIT STRING (SIZE(1..maxSimultaneousBands)) OPTIONAL
}

ULTxSwitchingBandPair-v1700 ::=     SEQUENCE {
    uplinkTxSwitchingPeriod2T2T-r17     ENUMERATED {n35us, n140us, n210us}     OPTIONAL
}

UplinkTxSwitchingBandParameters-v1700 ::=       SEQUENCE {
    bandIndex-r17                                   INTEGER(1..maxSimultaneousBands),
    uplinkTxSwitching2T2T-PUSCH-TransCoherence-r17  ENUMERATED {nonCoherent, fullCoherent}            OPTIONAL
}

BandParameters ::=                      CHOICE {
    eutra                               SEQUENCE {
        bandEUTRA                           FreqBandIndicatorEUTRA,
        ca-BandwidthClassDL-EUTRA           CA-BandwidthClassEUTRA                 OPTIONAL,
        ca-BandwidthClassUL-EUTRA           CA-BandwidthClassEUTRA                 OPTIONAL
    },
    nr                                  SEQUENCE {
        bandNR                              FreqBandIndicatorNR,
        ca-BandwidthClassDL-NR              CA-BandwidthClassNR                    OPTIONAL,
        ca-BandwidthClassUL-NR              CA-BandwidthClassNR                    OPTIONAL
    }
}

BandParameters-v1540 ::=            SEQUENCE {
    srs-CarrierSwitch                   CHOICE {
        nr                                  SEQUENCE {
            srs-SwitchingTimesListNR            SEQUENCE (SIZE (1..maxSimultaneousBands)) OF SRS-SwitchingTimeNR
        },
        eutra                               SEQUENCE {
            srs-SwitchingTimesListEUTRA         SEQUENCE (SIZE (1..maxSimultaneousBands)) OF SRS-SwitchingTimeEUTRA
        }
    }                                                                              OPTIONAL,
    srs-TxSwitch                    SEQUENCE {
        supportedSRS-TxPortSwitch       ENUMERATED {t1r2, t1r4, t2r4, t1r4-t2r4, t1r1, t2r2, t4r4, notSupported},
        txSwitchImpactToRx              INTEGER (1..32)                            OPTIONAL,
        txSwitchWithAnotherBand         INTEGER (1..32)                            OPTIONAL
    }                                                                              OPTIONAL
}

BandParameters-v1610 ::=         SEQUENCE {
    srs-TxSwitch-v1610               SEQUENCE {
        supportedSRS-TxPortSwitch-v1610  ENUMERATED {t1r1-t1r2, t1r1-t1r2-t1r4, t1r1-t1r2-t2r2-t2r4, t1r1-t1r2-t2r2-t1r4-t2r4,
                                                         t1r1-t2r2, t1r1-t2r2-t4r4}
    }                                                                              OPTIONAL
}

ScalingFactorSidelink-r16 ::=       ENUMERATED {f0p4, f0p75, f0p8, f1}

IntraBandPowerClass-r16 ::=         ENUMERATED {pc2, pc3, spare6, spare5, spare4, spare3, spare2, spare1}

-- TAG-BANDCOMBINATIONLIST-STOP
-- ASN1STOP

	BandCombination field descriptions

	BandCombinationList-v1540, BandCombinationList-v1550, BandCombinationList-v1560, BandCombinationList-v1570, BandCombinationList-v1580, BandCombinationList-v1590, BandCombinationList-v15g0, BandCombinationList-v1610, BandCombinationList-v1630, BandCombinationList-v1640, BandCombinationList-v1650-r16, BandCombinationList-v1680, BandCombinationList-v1700
The UE shall include the same number of entries, and listed in the same order, as in BandCombinationList (without suffix). If the field is included in supportedBandCombinationListNEDC-Only-v1610, the UE shall include the same number of entries, and listed in the same order, as in BandCombinationList of supportedBandCombinationListNEDC-Only (without suffix) field.
If the field is included in supportedBandCombinationListNEDC-Only-v15a0, the UE shall include the same number of entries, and listed in the same order, as in BandCombinationList (without suffix) of supportedBandCombinationListNEDC-Only (without suffix) field.

	BandCombinationList-UplinkTxSwitch-r16, BandCombinationList-UplinkTxSwitch-v1630, BandCombinationList-UplinkTxSwitch-v1640, BandCombinationList-UplinkTxSwitch-v1650, BandCombinationList-UplinkTxSwitch-v1700
The UE shall include the same number of entries, and listed in the same order, as in BandCombinationList-UplinkTxSwitch-r16.
For the field of supportedBandCombinationList-UplinkTxSwitch-v1700, if the UE does not support 2Tx-2Tx switching for a given band combination, the field of supportedBandPairListNR-v1700 in the corresponding entry is absent.

	ca-ParametersNRDC
If the field is included for a band combination in the NR capability container, the field indicates support of NR-DC. Otherwise, the field is absent.

	featureSetCombinationDAPS
If this field is present for a band combination, it reports the feature set combination supported for the band combination when any DAPS bearer is configured.

	ne-DC-BC
If the field is included for a band combination in the MR-DC capability container, the field indicates support of NE-DC. Otherwise, the field is absent.

	supportedBandPairListNR-r16, supportedBandPairListNR-v1700
Indicates a list of band pair supporting UL Tx switching as defined in TS 38.101-1 [15] for a given band combination. 
A UE supporting 2Tx-2Tx switching should include both of supportedBandPairListNR-r16 and supportedBandPairListNR-v1700. And the UE shall include the same number of entries listed in the same order as in supportedBandPairListNR-r16.
If the UE does not support 2Tx-2Tx switching for a given band pair, the field of uplinkTxSwitchingPeriod2T2T in the corresponding entry is absent.

	srs-SwitchingTimesListNR
Indicates, for a particular pair of NR bands, the RF retuning time when switching between a NR carrier corresponding to this band entry and another (PUSCH-less) NR carrier corresponding to the band entry in the order indicated below:
-	For the first NR band, the UE shall include the same number of entries for NR bands as in bandList, i.e. first entry corresponds to first NR band in bandList and so on,
-	For the second NR band, the UE shall include one entry less, i.e. first entry corresponds to the second NR band in bandList and so on
-	And so on

	srs-SwitchingTimesListEUTRA
Indicates, for a particular pair of E-UTRA bands, the RF retuning time when switching between an E-UTRA carrier corresponding to this band entry and another (PUSCH-less) E-UTRA carrier corresponding to the band entry in the order indicated below:
-	For the first E-UTRA band, the UE shall include the same number of entries for E-UTRA bands as in bandList, i.e. first entry corresponds to first E-UTRA band in bandList and so on,
-	For the second E-UTRA band, the UE shall include one entry less, i.e. first entry corresponds to the second E-UTRA band in bandList and so on
 -	And so on

	srs-TxSwitch
Indicates supported SRS antenna switch capability for the associated band. If the UE indicates support of SRS-SwitchingTimeNR, the UE is allowed to set this field for a band with associated FeatureSetUplinkId set to 0 for SRS carrier switching.

	uplinkTxSwitchingBandParametersList-v1700
Indicates a list of per band per band combination capabilities for UL Tx switching.
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