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1. Introduction
In RAN2#120 meeting, companies discussed Rel-18 UL Tx switching and made the following conclusions:
	· R2 assumes For UE capability to report applicability of DL interruption for Rel-18 UL Tx switching, RAN2 reuses uplinkTxSwitching-DL-Interruption-r16 (no spec impact).
· R2 assumes to reuse the per band per BC capability, uplinkTxSwitching2T2T-PUSCH-TransCoherence-r17, on UL-MIMO coherence for the 2Tx-capable UL band(s) for Rel-18 UL Tx switching (fallback description FFS).


In addition, the discussion regarding switching option reporting was postponed due to lack of RAN1/4 inputs. After November meetings, RAN1 and RAN4 have made more progress in this topic, RAN2 also receives an LS[1] from RAN4. Based on the latest agreements made in RAN1 and RAN4, in this contribution, we further discuss the remaining issues regarding Rel-18 UL Tx switching capability reporting and RRC configuration. 
2. UE capability reporting
2.1. Issue 2.1: Report of switching period
UL Tx switching period is reported per-band pair in Rel-16/17, for Rel-18, RAN4 has also agreed the switching period of Rel-18 UL Tx switching should be per-band pair reported. However, for a given band pair, RAN4 hasn’t decided whether the same or different values compared with Rel-16/17 UL Tx switching can be reported, the following two options are still discussed in RAN4:
	RAN4 WF in R4-2220546
Issue 1-1: Exact value of Tx switching period
Way forward:
For the exact value of Tx switching period for each band pair, select one of the two options in RAN4 #106:
· Option 1: For Rel-18 UE, for a band pair within a band combination supporting Tx switching among 3/4 bands, the switching period reported by UE for Rel-18 3/4-band Tx switching is same with the switching period for Rel-16/17 2-band switching operations.
· Note: With the understanding that the switching period in Rel-18 could be different for different band pairs, according to the granularity of per band pair per BC agreed in RAN4 #104e.
· Option 2: For Rel-18 UE, for a band pair within a band combination supporting Tx switching among 3/4 bands, the switching period reported by UE for Rel-18 3/4-band Tx switching can be the same or different from the switching period for Rel-16/17 2-band switching operations. 
· Note: the set of candidate values is still the same, i.e., {35 us, 140 us, 210 us}, according to the agreement in RAN4 #104e.


For Option 1, it means separate switching period IE is not needed in Rel-18 UE capability reporting, this also implies that:
· A UE supports Rel-18 1Tx-2Tx UL Tx switching should support Rel-16 1Tx-2Tx UL Tx switching for the same band pair;
· A UE supports Rel-18 2Tx-2Tx UL Tx switching should support Rel-17 2Tx-2Tx UL Tx switching for the same band pair.
While if for some band pairs the UE only supports Rel-16/17 UL Tx switching and does not support Rel-18 UL Tx switching, then additional UE capability indications are needed to further indicate whether the UE supports Rel-18 operation on top of Rel-16/17. 
For Option 2, it means separate switching period field needs to be introduced for Rel-18 UL Tx switching. The presence of Rel-18 switching period can also indicate the band pairs that support Rel-18 UL Tx switching.
Observation 1 	If reuse Rel-16/17 switching period capabilities (option 1), then additional capability is needed to indicate whether the band pair supports Rel-18 UL Tx switching.
Observation 2 	If a new capability field is introduced for Rel-18 switching period reporting, then the presence of the field can also indicate whether the band pair supports Rel-18 UL Tx switching.
Anyway, RAN2 needs to wait for RAN4 before discussing the signalling of switching period reporting. 
2.2. Issue 2.2: Report of 3 or 4 bands
In Rel-18, UL Tx switching across 3 or 4 bands is supported, but at a given time, the UE only supports UL Tx switching between two bands, this is same as in Rel-16 and Rel-17. Based on company contributions, several companies raised the issue about how to indicate the “supported band groups (composed of 3 or 4 bands)” for Rel-18 UL Tx switching. 
The problem is that, by knowing the supported band pairs, can network generate the supported band group (composed of 3 or 4 bands)?
In our understanding, there are three different understandings regarding network’s implementation:
· Understanding 1: 	For Rel-18 UL Tx switching across 3 or 4 bands, the UE shall indicate the support for ALL possible band pairs.  
· Understanding 2: 	For Rel-18 UL Tx switching across 3 or 4 bands, the UE is not required to indicate the support for all possible band pairs, it is up to the network to ensure the triggered switching is supported by the UE (based on UE’s reported band pairs). 
· Understanding 3: 	Neither Understanding 1 nor 2 is correct, in addition to per-band pair capability, UE needs to further indicate which 3 or 4 bands can form a band group for Rel-18 UL Tx switching. 
We use an example to explain the differences:
For BC (A+B+C+D), the UE indicates the Rel-18 UL Tx switching is supported for band pairs {A+C, A+B, C+D, B+C, B+D}, but the UE does not support band pair {A+D}.


Figure An example of Rel-18 UE capability
With Understanding 1, since the UE is supposed to support UL Tx switching for all possible band pairs, based on the reported band pair, the network can know the UE only support band group {A+B+C} and {B+C+D}. The network considers the UE does not support band group {A+B+D, A+C+D, A+B+C+D} because the UE does not support band pair A+D.
With Understanding 2, since there is no restriction to support all possible band pairs, the network considers the UE to support the following band groups:
· Case 1: {A+B+C}
· Case 2: {B+C+D}
· Case 3: {A+B+C+D}, e.g. A+B<=>C+D (with A =>C, B=> D); A+C<=> B+D (with A=>B, C=>D). 
RAN2 is asked to clarify which understanding is correct, if Understanding 1 and Understanding 2 are incorrect, it means separate capability needs to be introduced to indicate the supported band group. 
Proposal 1 	To clarify which understanding is correct regarding Rel-18 UE capability reporting.
· Understanding 1: For Rel-18 UL Tx switching across 3 or 4 bands, the UE shall indicate the support for ALL possible band pairs.  
· Understanding 2: For Rel-18 UL Tx switching across 3 or 4 bands, the UE is not required to indicate the support for all possible band pairs, it is up to the network to ensure the triggered switching is supported by the UE (based on UE’s reported band pairs). 
· Understanding 3: Neither Understanding 1 nor 2 is correct, in addition to per-band pair capability, UE needs to further indicate which 3 or 4 bands can form a band group for Rel-18 UL Tx switching. 
2.3. Issue 2.3: Report of switching option
For switching option capability, RAN1 has provided 3 alternative solutions. In last meeting, companies discussed this but no conclusion was made.
	Updated Proposed agreement 3.1.3
· Ask RAN2 to consider following alternatives for UE capability reporting about the supported UL Tx switching options
· Alt.1: report {switchedUL, dualUL, both} for each band pair in the band combination
· Alt.2: report {switchedUL, dualUL, both} for the band combination and report supported band pair for concurrent transmission for the band combination
· Note：If there is no report on the supported band pair(s) for concurrent transmission while the UE reports “dualUL” or “both” for the band combination, gNB may assume that the UE supports concurrent transmission on all the band pairs within the band combination
· Alt.3: report {dualUL} for each band pair in the band combination
· Note: Within the band combination, the UE shall be capable of being operated in switched UL mode for all band pairs


According to the discussion in last RAN2 meeting, almost all companies agree that “concurrent transmission” is the same thing as “dualUL”, which means the UE can simultaneously transmit uplinks on the two bands. 
Observation 3 	From RAN2 perspective, “concurrent transmission” is the same thing as “dualUL”.
In our contribution in [2], we provide the analysis of the three options. In short, Alt.1 is more straightforward and clearer, Alt.2 or Alt.3 causes ambiguity especially if Rel-18 switching period capability is not introduced. So for simplicity, we suggest to adopt Alt.1. 
Proposal 2 	Adopt Alt.1 for UE capability reporting of Rel-18 UL Tx switching options. 
· Alt.1: report {switchedUL, dualUL, both} for each band pair in the band combination.
3. RRC configuration
3.1. Issue 3.1: Configuration of switching option
For Rel-16/17 UL Tx switching, the switching option is configured in CellGroupConfig (per CG). Since only one band pair is activated, per-CG level configuration is sufficient. 
CellGroupConfig ::=                        SEQUENCE {
    cellGroupId                                CellGroupId,
***omit non-related part***
uplinkTxSwitchingOption-r16                ENUMERATED {switchedUL, dualUL}                                         OPTIONAL,   -- Need R
***omit non-related part***

}
For Rel-18 UL Tx switching across 3 or 4 bands, the UE can switch between different band pairs. For switching option configuration, RAN1 has provided 3 options:
	Updated Proposed agreement 3.1.4
· Ask RAN2 to consider following alternatives and specify gNB configuration
· Alt.1: configure {switchedUL, dualUL} for all serving cells (i.e., for the band combination)
· Alt.2: configure {switchedUL, dualUL} for combination(s) of serving cells (i.e., for each band pair in the band combination)
· Alt.3: configure {switchedUL, dualUL} for all serving cells (i.e., for the band combination), and configure combination(s) of serving cells (i.e., as supported serving cell pair(s) for each band pair in the band combination) for concurrent transmission


According to RAN1’s discussion, the UE may have different switching option capabilities for different band pairs. E.g. for the 3 or 4 bands, the UE may support dualUL (concurrent UL Transmission) for some band pair(s) and only supports switchedUL for other band pair(s). To align with UE capability, we think it’s simpler and clearer to support per-band pair switching option in RRC configuration, so the network can configure switching option for each concerned band pair. 
Proposal 3 	To align with UE capability, switching option (i.e. switchedUL, dualUL) is per band pair configured in RRC configuration.
Note: The ASN.1 example is shown in Annex. 
3.2. Issue 3.2: Configuration of 1T-2T and 2T-2T
In Rel-17, 2Tx-2Tx UL Tx switching is supported, an RRC parameter has been introduced for differentiating 1T-2T and 2T-2T, this field is also configured in CellGroupConfig (per-CG). The presence of the field indicates 2T-2T UL Tx switching is configured for the band pair, otherwise, 1T-2T is configured.
    uplinkTxSwitching-2T-Mode-r17              ENUMERATED {enabled}                                                    OPTIONAL,   -- Cond 2Tx
For Rel-18 UL Tx switching across 3 or 4 bands, it is unclear how to configure the Tx switching mode. However, similar to issue 3.1, and as also discussed in RAN1, the UE may support different number of ports for different bands. So, for flexibility, it makes sense to configure Tx switching mode for each concerned band pair. 
For example, a UE supports 2 ports for Band A and Band B, but only supports 1 port for Band C, then the network can configure:
· “2T-2T” for band pair A+B;
· “1T-2T” for band pair C+A;
· “1T-2T” for band pair C+B;
Proposal 4 	Tx switching mode (i.e. 1T-2T, 2T-2T) is per band pair configured in RRC configuration.
Note: The ASN.1 example is shown in Annex. 
3.3. Issue 3.3: Associated Band
In Rel-17, a RRC parameter has been introduced to solve the ambiguity issue of Tx switching when switching from 2T to 1T:
    uplinkTxSwitching-DualUL-TxState-r17       ENUMERATED {oneT, twoT}                                                 OPTIONAL,   -- Cond 2Tx
The similar issue also exists in Rel-18 UL Tx switching, RAN1 has discussed this issue and made the following agreements:
	Working Assumption
for dual UL, reuse existing RRC parameter {oneT, twoT} via uplinkTxSwitching-DualUL-TxState to solve the issue on ambiguous switching state at least for following cases
· Case#1 of the issue: two Tx chains are currently associated with band A, and next transmission is 1 port transmission on band B, but there are multiple possible switching cases where 1P on band B is supported
· if twoT is indicated, both of two Tx chains are switched to band B
· if oneT is indicated, one Tx chain is switched to band B while another Tx chain remains on band A
· Case#2 of the issue: two Tx chains are currently associated with band A and B, and next transmission is 1 port transmission on band C, but there are multiple possible switching cases where 1P on band C is supported
· if twoT is indicated, both of two Tx chains are switched to band C
· if oneT is indicated, one Tx chain is switched to band C while how to determine the associated band for another Tx chain is 
· based on new RRC parameter

Agreement
In Case#2 where two Tx chains are currently associated with band A and B, and next transmission is 1 port transmission on band C, if oneT is indicated via uplinkTxSwitching-DualUL-TxState, one Tx chain is switched to band C and associated band for another Tx chain is determined by new RRC parameter which is down-selected from following alternatives.
· An associated band is configured for each band so that another Tx chain is associated with the configured band (as associated band for the transmitting band)
· E.g., associated band for each transmitting band is configured as {B for A}, {A for B}, {A for C} and {C for D}. 
· When 1 port transmission on band C is scheduled and Tx chains are currently associated with band A and B, Tx chain associated with band B is switched to band C while another Tx chain associated with band A remains unchanged (because band A is associated band for band C)
· When 1 port transmission on band D is scheduled and Tx chains are currently associated with band A and B, Tx chain associated with band A (or B) is switched to band D while another Tx chain associated with band B (or A) is switched to band C (because band C is associated band for band D)
If there is one band where concurrent transmission with any other band is not supported, NW does not configure an associated band for the band. In such case, even if oneT is configured, UE performs switching as twoT is configured when 1 port transmission on the band is scheduled


The different scenarios described in above agreements are shown in below figure:


From RAN2 perspective, we know that:
· The legacy field “uplinkTxSwitching-DualUL-TxState” is reused in Rel-18. 
· New RRC parameter “associated band” need to be introduced, when uplinkTxSwithing-DualUL-Tx is set to “1T” and the UE switches from Band A+B to Band C, this new parameter is used to indicate which target band the remaining 1Tx should be switched to.
Observation 4 	RAN1 agreed to introduce a new RRC parameter (e.g. associated band) to solve the issue on ambiguous switching state.
Regarding the configuration of the new RRC parameter, RAN1 agreed it can be per-band configured (not band pair). From signalling point of view, we think there are two possible ASN.1 design:
Option 1: Configure a list of “associated band” and “switch to band” in CellGroupConfig;
CellGroupConfig ::=                        SEQUENCE {
***omit non-related part***
uplinkTxSwitchingBandAssociation-r18        SEQUENCE (SIZE (1..maxAssocBands)) OF BandAssociation-r18                                         OPTIONAL,   -- Need R
***
}

BandAssociation-r18::=                      SEQUENCE {
   switchToBand-r18                            FreqBandIndicatorNR,
   assoicatedBand-r18                               FreqBandIndicatorNR
}
Option 2: Configure associated band directly in ServingCellConfig.
ServingCellConfig ::=               SEQUENCE {
***omit non-related part***
uplinkTxSwitchingAssociatedBand-r18        FreqBandIndicatorNR            OPTIONAL,   -- Need R
***
}
Note that for Option 2, if multiple configured serving cells belong to the same band, then needs to ensure the same associated bands are configured for these serving cells.
In our understanding, both Option 1 and Option 2 can work, RAN2 can discuss it and select one option.
Proposal 5 	RAN2 to select one of the following options for “associated band” configuration.
· Option 1: Configure a list of “associated band” and “switch to band” in CellGroupConfig;
· Option 2: Configure associated band directly in ServingCellConfig.
Besides RRC configuration, 
3.4. Issue 3.4: Allowed UL transmission upon UL Tx switching
According to RAN4 LS [1], RAN4 agreed to introduce a separate UE capability to allow UL transmission on the band with Tx chain unchanged. 
	Issue 1: Impact from switching of one Tx chain on the other Tx chain
When one of the two Tx chains is triggered to switch from one band (named “band A”) to another band (name “band B”), the other Tx chain is maintained on a different band (named “band C”) and the number of Tx chain on band C is unchanged due to the switching:
· In addition to the baseline UE assumption agreed in RAN4 #104e, RAN4 has agreed to introduce optional UE capability to allow UL transmission on the band with the number of Tx chain unchanged (i.e., one Tx chain is maintained on the band) during UL switching.
· RAN4 will further discuss and decide the granularity of the optional UE capability based on the following options:
· Option a: per band pair per BC
· Option b: per band per band pair per BC
· Other options are not precluded


However, RAN4 hasn’t decided the granularity of the new capability, so RAN2 can wait for the further inputs from RAN4. 
4. Conclusion and proposals
RAN2 is kindly asked to discuss and adopt the following proposal:
[bookmark: _Toc535476034]Observation 1 	If reuse Rel-16/17 switching period capabilities (option 1), then additional capability is needed to indicate whether the band pair supports Rel-18 UL Tx switching.
Observation 2 	If a new capability field is introduced for Rel-18 switching period reporting, then the presence of the field can also indicate whether the band pair supports Rel-18 UL Tx switching.
Observation 3 	From RAN2 perspective, “concurrent transmission” is the same thing as “dualUL”.
Observation 4 	RAN1 agreed to introduce a new RRC parameter (e.g. associated band) to solve the issue on ambiguous switching state.
Proposal 1 	To clarify which understanding is correct regarding Rel-18 UE capability reporting.
· Understanding 1: For Rel-18 UL Tx switching across 3 or 4 bands, the UE shall indicate the support for ALL possible band pairs.  
· Understanding 2: For Rel-18 UL Tx switching across 3 or 4 bands, the UE is not required to indicate the support for all possible band pairs, it is up to the network to ensure the triggered switching is supported by the UE (based on UE’s reported band pairs). 
· Understanding 3: Either Understanding 1 or 2 is incorrect, in addition to per-band pair capability, needs to further indicate which 3 or 4 bands can form a band group for Rel-18 UL Tx switching. 
Proposal 2 	Adopt Alt.1 for UE capability reporting of Rel-18 UL Tx switching options. 
· Alt.1: report {switchedUL, dualUL, both} for each band pair in the band combination.
Proposal 3 	To align with UE capability, switching option (i.e. switchedUL, dualUL) is per band pair configured in RRC configuration.
Proposal 4 	Tx switching mode (i.e. 1T-2T, 2T-2T) is per band pair configured in RRC configuration.
Proposal 5 	RAN2 to select one of the following options for “associated band” configuration.
· Option 1: Configure a list of “associated band” and “switch to band” in CellGroupConfig;
· Option 2: Configure associated band directly in ServingCellConfig.
5. Reference
[1] R4-2220548	LS on Rel-18 UL Tx switching	From RAN4, To RAN1, RAN2
[2] R2-2211907	Discussion on Rel-18 UL Tx switching capability and configuration ZTE Corporation, Sanechips



6. 




7. Annex 
Example of Proposal 3 and Proposal 4.
[bookmark: _Toc60777187][bookmark: _Toc124713118]–	CellGroupConfig
The CellGroupConfig IE is used to configure a master cell group (MCG) or secondary cell group (SCG). A cell group comprises of one MAC entity, a set of logical channels with associated RLC entities and of a primary cell (SpCell) and one or more secondary cells (SCells).
CellGroupConfig information element
-- ASN1START
-- TAG-CELLGROUPCONFIG-START

-- Configuration of one Cell-Group:
CellGroupConfig ::=                        SEQUENCE {
    cellGroupId                                CellGroupId,
    rlc-BearerToAddModList                     SEQUENCE (SIZE(1..maxLC-ID)) OF RLC-BearerConfig                        OPTIONAL,   -- Need N
    rlc-BearerToReleaseList                    SEQUENCE (SIZE(1..maxLC-ID)) OF LogicalChannelIdentity                  OPTIONAL,   -- Need N
    mac-CellGroupConfig                        MAC-CellGroupConfig                                                     OPTIONAL,   -- Need M
    physicalCellGroupConfig                    PhysicalCellGroupConfig                                                 OPTIONAL,   -- Need M
    spCellConfig                               SpCellConfig                                                            OPTIONAL,   -- Need M
    sCellToAddModList                          SEQUENCE (SIZE (1..maxNrofSCells)) OF SCellConfig                       OPTIONAL,   -- Need N
    sCellToReleaseList                         SEQUENCE (SIZE (1..maxNrofSCells)) OF SCellIndex                        OPTIONAL,   -- Need N
    ...,
    [[
    reportUplinkTxDirectCurrent                ENUMERATED {true}                                                   OPTIONAL    -- Cond BWP-Reconfig
    ]],
    [[
    bap-Address-r16                            BIT STRING (SIZE (10))                                                  OPTIONAL,   -- Need M
    bh-RLC-ChannelToAddModList-r16             SEQUENCE (SIZE(1..maxBH-RLC-ChannelID-r16)) OF BH-RLC-ChannelConfig-r16 OPTIONAL,   -- Need N
    bh-RLC-ChannelToReleaseList-r16            SEQUENCE (SIZE(1..maxBH-RLC-ChannelID-r16)) OF BH-RLC-ChannelID-r16     OPTIONAL,   -- Need N
    f1c-TransferPath-r16                       ENUMERATED {lte, nr, both}                                              OPTIONAL,   -- Need M
    simultaneousTCI-UpdateList1-r16            SEQUENCE (SIZE (1..maxNrofServingCellsTCI-r16)) OF ServCellIndex        OPTIONAL,   -- Need R
    simultaneousTCI-UpdateList2-r16            SEQUENCE (SIZE (1..maxNrofServingCellsTCI-r16)) OF ServCellIndex        OPTIONAL,   -- Need R
    simultaneousSpatial-UpdatedList1-r16       SEQUENCE (SIZE (1..maxNrofServingCellsTCI-r16)) OF ServCellIndex        OPTIONAL,   -- Need R
    simultaneousSpatial-UpdatedList2-r16       SEQUENCE (SIZE (1..maxNrofServingCellsTCI-r16)) OF ServCellIndex        OPTIONAL,   -- Need R
    uplinkTxSwitchingOption-r16                ENUMERATED {switchedUL, dualUL}                                         OPTIONAL,   -- Need R
    uplinkTxSwitchingPowerBoosting-r16         ENUMERATED {enabled}                                                    OPTIONAL    -- Need R
    ]],
    [[
    reportUplinkTxDirectCurrentTwoCarrier-r16  ENUMERATED {true}                                                       OPTIONAL    -- Need N
    ]],
    [[
    f1c-TransferPathNRDC-r17                   ENUMERATED {mcg, scg, both}                                             OPTIONAL,   -- Need M
    uplinkTxSwitching-2T-Mode-r17              ENUMERATED {enabled}                                                    OPTIONAL,   -- Cond 2Tx
    uplinkTxSwitching-DualUL-TxState-r17       ENUMERATED {oneT, twoT}                                                 OPTIONAL,   -- Cond 2Tx
    uu-RelayRLC-ChannelToAddModList-r17        SEQUENCE (SIZE(1..maxUu-RelayRLC-ChannelID-r17)) OF Uu-RelayRLC-ChannelConfig-r17
                                                                                                                       OPTIONAL,   -- Need N
    uu-RelayRLC-ChannelToReleaseList-r17       SEQUENCE (SIZE(1..maxUu-RelayRLC-ChannelID-r17)) OF Uu-RelayRLC-ChannelID-r17
                                                                                                                       OPTIONAL,   -- Need N
    simultaneousU-TCI-UpdateList1-r17          SEQUENCE (SIZE (1..maxNrofServingCellsTCI-r16)) OF ServCellIndex        OPTIONAL,   -- Need R
    simultaneousU-TCI-UpdateList2-r17          SEQUENCE (SIZE (1..maxNrofServingCellsTCI-r16)) OF ServCellIndex        OPTIONAL,   -- Need R
    simultaneousU-TCI-UpdateList3-r17          SEQUENCE (SIZE (1..maxNrofServingCellsTCI-r16)) OF ServCellIndex        OPTIONAL,   -- Need R
    simultaneousU-TCI-UpdateList4-r17          SEQUENCE (SIZE (1..maxNrofServingCellsTCI-r16)) OF ServCellIndex        OPTIONAL,   -- Need R
    rlc-BearerToReleaseListExt-r17             SEQUENCE (SIZE(1..maxLC-ID)) OF LogicalChannelIdentityExt-r17           OPTIONAL,   -- Need N
    iab-ResourceConfigToAddModList-r17  SEQUENCE (SIZE(1..maxNrofIABResourceConfig-r17)) OF IAB-ResourceConfig-r17   OPTIONAL, -- Need N
    iab-ResourceConfigToReleaseList-r17 SEQUENCE (SIZE(1..maxNrofIABResourceConfig-r17)) OF IAB-ResourceConfigID-r17 OPTIONAL  -- Need N
    ]],
    [[
    reportUplinkTxDirectCurrentMoreCarrier-r17 ReportUplinkTxDirectCurrentMoreCarrier-r17                            OPTIONAL  -- Need N
    ]]
     [[
     uplinkTxSwitching-r18               SEQUENCE (SIZE(1..maxBandPairs)) OF UplinkTxSwitchingBandPairConfig-r18         OPTIONAL,   -- Need N
     ]]
}

-- Serving cell specific MAC and PHY parameters for a SpCell:
SpCellConfig ::=                        SEQUENCE {
    servCellIndex                       ServCellIndex                                               OPTIONAL,   -- Cond SCG
    reconfigurationWithSync             ReconfigurationWithSync                                     OPTIONAL,   -- Cond ReconfWithSync
    rlf-TimersAndConstants              SetupRelease { RLF-TimersAndConstants }                     OPTIONAL,   -- Need M
    rlmInSyncOutOfSyncThreshold         ENUMERATED {n1}                                             OPTIONAL,   -- Need S
    spCellConfigDedicated               ServingCellConfig                                           OPTIONAL,   -- Need M
    ...,
    [[
    lowMobilityEvaluationConnected-r17  SEQUENCE {
        s-SearchDeltaP-Connected-r17        ENUMERATED {dB3, dB6, dB9, dB12, dB15, spare3, spare2, spare1},
        t-SearchDeltaP-Connected-r17        ENUMERATED {s5, s10, s20, s30, s60, s120, s180, s240, s300, spare7, spare6, spare5,
                                                        spare4, spare3, spare2, spare1}
    }                                                                                               OPTIONAL,   -- Need R
    goodServingCellEvaluationRLM-r17    GoodServingCellEvaluation-r17                               OPTIONAL,   -- Need R
    goodServingCellEvaluationBFD-r17    GoodServingCellEvaluation-r17                               OPTIONAL,   -- Need R
    deactivatedSCG-Config-r17           SetupRelease { DeactivatedSCG-Config-r17 }                  OPTIONAL    -- Cond SCG-Opt
    ]]
}

ReconfigurationWithSync ::=         SEQUENCE {
    spCellConfigCommon                  ServingCellConfigCommon                                     OPTIONAL,   -- Need M
    newUE-Identity                      RNTI-Value,
    t304                                ENUMERATED {ms50, ms100, ms150, ms200, ms500, ms1000, ms2000, ms10000},
    rach-ConfigDedicated                CHOICE {
        uplink                              RACH-ConfigDedicated,
        supplementaryUplink                 RACH-ConfigDedicated
    }                                                                                               OPTIONAL,   -- Need N
    ...,
    [[
    smtc                                SSB-MTC                                                     OPTIONAL    -- Need S
    ]],
    [[
    daps-UplinkPowerConfig-r16      DAPS-UplinkPowerConfig-r16                                      OPTIONAL    -- Need N
    ]],
    [[
    sl-PathSwitchConfig-r17         SL-PathSwitchConfig-r17                                         OPTIONAL    -- Cond DirectToIndirect-PathSwitch
    ]]
}

DAPS-UplinkPowerConfig-r16 ::=      SEQUENCE {
    p-DAPS-Source-r16                   P-Max,
    p-DAPS-Target-r16                   P-Max,
    uplinkPowerSharingDAPS-Mode-r16     ENUMERATED {semi-static-mode1, semi-static-mode2, dynamic }
}

SCellConfig ::=                     SEQUENCE {
    sCellIndex                          SCellIndex,
    sCellConfigCommon                   ServingCellConfigCommon                                     OPTIONAL,   -- Cond SCellAdd
    sCellConfigDedicated                ServingCellConfig                                           OPTIONAL,   -- Cond SCellAddMod
    ...,
    [[
    smtc                                SSB-MTC                                                     OPTIONAL    -- Need S
    ]],
    [[
    sCellState-r16                  ENUMERATED {activated}                                          OPTIONAL,   -- Cond SCellAddSync
    secondaryDRX-GroupConfig-r16    ENUMERATED {true}                                               OPTIONAL    -- Cond DRX-Config2
    ]],
    [[
    preConfGapStatus-r17             BIT STRING (SIZE (maxNrofGapId-r17))                           OPTIONAL,   -- Cond PreConfigMG
    goodServingCellEvaluationBFD-r17 GoodServingCellEvaluation-r17                                  OPTIONAL,   -- Need R
    sCellSIB20-r17                   SetupRelease { SCellSIB20-r17 }                                OPTIONAL    -- Need M
    ]]

}

SCellSIB20-r17 ::= OCTET STRING (CONTAINING SystemInformation)

DeactivatedSCG-Config-r17 ::=       SEQUENCE {
    bfd-and-RLM-r17                     BOOLEAN,
    ...
}

GoodServingCellEvaluation-r17 ::=       SEQUENCE {
    offset-r17                              ENUMERATED {db2, db4, db6, db8}                         OPTIONAL   -- Need S
}

UplinkTxSwitchingBandPairConfig-r18 ::=         SEQUENCE {
    bandIndicator-r18                          FreqBandIndicatorNR,
    bandIndicator-r18                          FreqBandIndicatorNR,
    uplinkTxSwitchingOption-r18                ENUMERATED {switchedUL, dualUL},
    uplinkTxSwitching-2T-Mode-r18              ENUMERATED {enabled}                                             OPTIONAL,   -- Cond 2Tx
    ...
}


[bookmark: _Hlk101256006]SL-PathSwitchConfig-r17 ::=         SEQUENCE {
    targetRelayUE-Identity-r17          SL-SourceIdentity-r17,
    t420-r17                            ENUMERATED {ms50, ms100, ms150, ms200, ms500, ms1000, ms2000, ms10000},
    ...
}

IAB-ResourceConfig-r17 ::=          SEQUENCE {
    iab-ResourceConfigID-r17            IAB-ResourceConfigID-r17,
    slotList-r17                        SEQUENCE (SIZE (1..5120)) OF INTEGER (0..5119)                           OPTIONAL,    -- Need M
    periodicitySlotList-r17             ENUMERATED {ms0p5, ms0p625, ms1, ms1p25, ms2, ms2p5, ms5, ms10, ms20, ms40, ms80, ms160}     OPTIONAL,    -- Need M
    slotListSubcarrierSpacing-r17       SubcarrierSpacing                                                        OPTIONAL,    -- Need M
    ...
}
IAB-ResourceConfigID-r17 ::=        INTEGER(0..maxNrofIABResourceConfig-1-r17)

ReportUplinkTxDirectCurrentMoreCarrier-r17 ::= SEQUENCE (SIZE(1.. maxSimultaneousBands)) OF IntraBandCC-CombinationReqList-r17

IntraBandCC-CombinationReqList-r17::=   SEQUENCE {
    servCellIndexList-r17                   SEQUENCE (SIZE(1.. maxNrofServingCells)) OF ServCellIndex,
    cc-CombinationList-r17                  SEQUENCE (SIZE(1.. maxNrofReqComDC-Location-r17)) OF IntraBandCC-Combination-r17
}

IntraBandCC-Combination-r17::=      SEQUENCE (SIZE(1.. maxNrofServingCells)) OF CC-State-r17

CC-State-r17::=                     SEQUENCE {
    dlCarrier-r17                       CarrierState-r17                             OPTIONAL, -- Need N
    ulCarrier-r17                       CarrierState-r17                             OPTIONAL  -- Need N
}

CarrierState-r17::=                 CHOICE {
    deActivated-r17                     NULL,
    activeBWP-r17                       INTEGER (0..maxNrofBWPs)
}

-- TAG-CELLGROUPCONFIG-STOP
-- ASN1STOP
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