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1. Introduction
RAN2 receives a new LS[1] from RAN4 on non-simultaneous UL and DL from different two bands during UL CA, the content of LS is shown below:
	RAN4 has discussed feasibility of UL CA of CA_n5-n8 where n5 DL and n8 UL frequency ranges partially overlap. As one of the possible solutions, non-simultaneous n5 DL and n8 UL operation for UL CA of CA_n5-n8 was proposed. The solution leads to following two states as CA.
(UL, DL) = (n5, n5+n8)@t1, (n5+n8, n8)@t2 as shown in below Figure 1 (from Figure 5.1.1-1 in TR 38.872)
[image: ]
Figure 1: Possible CA_n5-n8 UE architecture and operation diagram for semi-full-duplex CA
RAN4 has concluded that the latter state of (UL, DL) = (n5+n8, n8) would potentially require some RAN2 specifications changes since the number of CCs in uplink is larger than that in downlink. Hence, RAN4 would like to ask RAN2 followings (see the details on TR 38.872). Based on RAN2 feedback, RAN4 will make a decision on whether to specify relevant requirements on this solution or not. 
· Whether or not it is feasible for dual UL CA of CA_n5-n8 to take a state of (UL, DL) = (n5+n8, n8) with the existing RAN2 specifications.
· Additionally, RAN4 would like to ask whether RAN2 can enable this kind of configurations with necessary possible changes in RAN2 specs within the Rel-18 timeframe, if requested later by RAN4 at Q3 at the earliest.


In this contribution, we discuss the RAN4’s questions and provide our views.  
2. Discussion
Based on RAN4 LS, RAN4 intends to support the BC configuration like (UL, DL) = (n5+n8, n8), however, considering the number of CCs in uplink is more than the number of CCs in downlink, they are wondering whether this can be supported by existing RAN2 spec, if not, then whether RAN2 can make some updates to support such configuration. In short, from RAN2 perspective, we need to reply whether the existing specification can support configuring SCell with only uplink configuration.
Based on the ASN.1 in TS 38.331, the SCell configuration is defined in CellGroupConfig, for each SCell, upon SCell addition, network needs to provide both common and dedicated configurations:
#CellGroupConfig
-- 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
    ...,
****skip non-related part***
}

SCellConfig ::=                     SEQUENCE {
    sCellIndex                          SCellIndex,
    sCellConfigCommon                   ServingCellConfigCommon       OPTIONAL,   -- Cond SCellAdd
    sCellConfigDedicated                ServingCellConfig             OPTIONAL,   -- Cond SCellAddMod
    ...,
****skip non-related part***

}
For a given SCell, its downlink and uplink configurations are provided via ServingCellConfigCommon and ServingCellConfig fields:
#ServingCellConfig
ServingCellConfig ::=               SEQUENCE {
    tdd-UL-DL-ConfigurationDedicated    TDD-UL-DL-ConfigDedicated       OPTIONAL,   -- Cond TDD
    initialDownlinkBWP                  BWP-DownlinkDedicated           OPTIONAL,   -- Need M
    downlinkBWP-ToReleaseList           SEQUENCE (SIZE (1..maxNrofBWPs)) OF BWP-Id                               OPTIONAL,   -- Need N
    downlinkBWP-ToAddModList            SEQUENCE (SIZE (1..maxNrofBWPs)) OF BWP-Downlink                         OPTIONAL,   -- Need N
    firstActiveDownlinkBWP-Id           BWP-Id                                                                   OPTIONAL,   -- Cond SyncAndCellAdd
    bwp-InactivityTimer                 ENUMERATED {ms2, ms3, ms4, ms5, ms6, ms8, ms10, ms20, ms30,
                                                    ms40,ms50, ms60, ms80,ms100, ms200,ms300, ms500,
                                                    ms750, ms1280, ms1920, ms2560, spare10, spare9, spare8, spare7, spare6, spare5, spare4, spare3, spare2, spare1 }    OPTIONAL,   --Need R
    defaultDownlinkBWP-Id               BWP-Id                  OPTIONAL,   -- Need S
    uplinkConfig                        UplinkConfig            OPTIONAL,   -- Need M
    supplementaryUplink                 UplinkConfig            OPTIONAL,   -- Need M
    pdcch-ServingCellConfig             SetupRelease { PDCCH-ServingCellConfig }OPTIONAL,   -- Need M
    pdsch-ServingCellConfig             SetupRelease { PDSCH-ServingCellConfig }OPTIONAL,   -- Need M
    csi-MeasConfig                      SetupRelease { CSI-MeasConfig }         OPTIONAL,   -- Need M
    sCellDeactivationTimer              ENUMERATED {ms20, ms40, ms80, ms160, ms200, ms240,
                                                    ms320, ms400, ms480, ms520, ms640, ms720,
                                                    ms840, ms1280, spare2,spare1}       OPTIONAL,   -- Cond ServingCellWithoutPUCCH
    crossCarrierSchedulingConfig        CrossCarrierSchedulingConfig            OPTIONAL,   -- Need M
    tag-Id                              TAG-Id,
    dummy1                              ENUMERATED {enabled}                    OPTIONAL,   -- Need R
    pathlossReferenceLinking            ENUMERATED {spCell, sCell}     OPTIONAL,   -- Cond SCellOnly
    servingCellMO                       MeasObjectId                   OPTIONAL,   -- Cond MeasObject
    ...,
****skip non-related part***
}
In ServingCellConfig, the downlink related configurations are:
· initialDownlinkBWP: 
· downlinkBWP-ToAddModList;
· pdcch-ServingCellConfig:
· pdsch-ServingCellConfig:
· csi-MeasConfig:
Based on the ASN.1, all these IEs are defined as optional fields with Need code M or N, so from ASN.1 perspective, it is feasible to not configure those IEs. 
However, the firstActiveDownlinkBWP-Id IE is also associated with downlink which is defined with condition. 
	Conditional Presence
	Explanation

	SyncAndCellAdd
	This field is mandatory present for a SpCell upon reconfiguration with reconfigurationWithSync and upon RRCSetup/RRCResume.
The field is optionally present for an SpCell, Need N, upon reconfiguration without reconfigurationWithSync.
The field is mandatory present for an SCell upon addition, and absent for SCell in other cases, Need M.


From signalling point of view, although firstActiveDownlinkBWP-Id is mandatorily provided, if the UE is not configured with any downlink BWPs (by not including initialDownlinkBWP and downlinkBWP-ToAddModList), then this IE is meaningless and can be ignored by the UE. 
Observation 1	Based on existing specification, it is feasible to not configure any downlink dedicated configuration for SCell.
#ServingCellConfigCommon
ServingCellConfigCommon ::=         SEQUENCE {
    physCellId                          PhysCellId          OPTIONAL,   -- Cond HOAndServCellAdd,
    downlinkConfigCommon                DownlinkConfigCommon    OPTIONAL,   -- Cond HOAndServCellAdd
    uplinkConfigCommon                  UplinkConfigCommon                     OPTIONAL,   -- Need M
    supplementaryUplinkConfig           UplinkConfigCommon                     OPTIONAL,   -- Need S
    n-TimingAdvanceOffset               ENUMERATED { n0, n25600, n39936 }      OPTIONAL,   -- Need S
    ssb-PositionsInBurst                CHOICE {
        shortBitmap                         BIT STRING (SIZE (4)),
        mediumBitmap                        BIT STRING (SIZE (8)),
        longBitmap                          BIT STRING (SIZE (64))
    }                                                              OPTIONAL, -- Cond AbsFreqSSB
    ssb-periodicityServingCell          ENUMERATED { ms5, ms10, ms20, ms40, ms80, ms160, spare2, spare1 }   OPTIONAL, -- Need S
    dmrs-TypeA-Position                 ENUMERATED {pos2, pos3},
    lte-CRS-ToMatchAround               SetupRelease { RateMatchPatternLTE-CRS }                            OPTIONAL, -- Need M
    rateMatchPatternToAddModList        SEQUENCE (SIZE (1..maxNrofRateMatchPatterns)) OF RateMatchPattern   OPTIONAL, -- Need N
    rateMatchPatternToReleaseList       SEQUENCE (SIZE (1..maxNrofRateMatchPatterns)) OF RateMatchPatternId OPTIONAL, -- Need N
    ssbSubcarrierSpacing                SubcarrierSpacing      OPTIONAL, -- Cond HOAndServCellWithSSB
    tdd-UL-DL-ConfigurationCommon       TDD-UL-DL-ConfigCommon    OPTIONAL, -- Cond TDD
    ss-PBCH-BlockPower                  INTEGER (-60..50),
    ...,
****skip non-related part***
}
	Conditional Presence
	Explanation

	HOAndServCellAdd
	This field is mandatory present upon SpCell change (including path switch between a serving cell and a L2 U2N Relay UE) and upon serving cell (PSCell/SCell) addition. Otherwise, the field is absent.


For SCell common configuration, although downlinkConfigCommon is defined as optional field, the IE condition shows the field is mandatory present for SCell upon SCell addition.  
The downlinkConfigCommon IE includes main two sub-IEs: frequencyInfoDL and initialDownlinkBWP. 
DownlinkConfigCommon ::=        SEQUENCE {
    frequencyInfoDL                 FrequencyInfoDL     OPTIONAL,   -- Cond InterFreqHOAndServCellAdd
    initialDownlinkBWP              BWP-DownlinkCommon    OPTIONAL,   -- Cond ServCellAdd
    ...,
    [[
    initialDownlinkBWP-RedCap-r17   BWP-DownlinkCommon    OPTIONAL    -- Need R
    ]]
}
	Conditional Presence
	Explanation

	InterFreqHOAndServCellAdd
	This field is mandatory present for inter-frequency handover, and upon serving cell (PSCell/SCell) addition. Otherwise, the field is optionally present, Need M.

	ServCellAdd
	This field is mandatory present upon serving cell addition (for PSCell and SCell) and upon handover from E-UTRA to NR. It is optionally present, Need M otherwise.


For BWP-DownlinkCommon, same as in ServingCellConfig, it is feasible to not configuration common configuration for PDCCH and PDSCH. However, the BWP generic configuration is mandatorily present, this IE is used to configure the location, bandwidth and SCS for initial DL BWP.
BWP-DownlinkCommon ::=              SEQUENCE {
    genericParameters                   BWP,
    pdcch-ConfigCommon                  SetupRelease { PDCCH-ConfigCommon }    OPTIONAL,   -- Need M
    pdsch-ConfigCommon                  SetupRelease { PDSCH-ConfigCommon }    OPTIONAL,   -- Need M
    ...
}
For frequencyInfoDL, the absoluteFrequencySSB IE can be absent for SCell, however, the network must provide frequency band info, point A and DL cell-specific channel bandwidth configurations because those are defined as mandatory IEs. 
FrequencyInfoDL ::=                 SEQUENCE {
    absoluteFrequencySSB                ARFCN-ValueNR                 OPTIONAL,   -- Cond SpCellAdd
    frequencyBandList                   MultiFrequencyBandListNR,
    absoluteFrequencyPointA             ARFCN-ValueNR,
    scs-SpecificCarrierList             SEQUENCE (SIZE (1..maxSCSs)) OF SCS-SpecificCarrier,
    ...
}
Observation 2	Based on existing specification, the network must provide the following downlink common configurations for SCell:
· BWP location&bandwidth and SCS for initial downlink BWP;
· Frequency band list for this downlink carrier;
· Point A;
· Cell-specific channel bandwidth.
Therefore, regarding the first question from RAN4, RAN2 can answer based on above Observation 1 and Observation 2.
Proposal 1	Answer RAN4’s first question as below:
	· Whether or not it is feasible for dual UL CA of CA_n5-n8 to take a state of (UL, DL) = (n5+n8, n8) with the existing RAN2 specifications.
[RAN2 answer] Based on existing RAN2 specification, it is feasible to not configure any downlink dedicated configuration for SCell (e.g. serving cell on band n5). However, some downlink common configurations are mandatorily provided for SCell, such as location&bandwidth and SCS of initial DL BWP, frequency band list of DL carrier, pointA and cell specific CBW, so configuring an SCell without any downlink configuration is not supported by existing specification. 


Regarding the second question from RAN4, according to previous analysis, the restriction on common configuration are only specified in IE presence/absence conditions, in order to support such CA configuration, the simplest solution is to relax the restrictions, and this modification does not impact ASN.1. The possible change is shown below:
ServingCellConfigCommon ::=         SEQUENCE {
    physCellId                          PhysCellId          OPTIONAL,   -- Cond HOAndServCellAdd,
    downlinkConfigCommon                DownlinkConfigCommon    OPTIONAL,   -- Cond HOAndServCellAdd
    uplinkConfigCommon                  UplinkConfigCommon                     OPTIONAL,   -- Need M
    supplementaryUplinkConfig           UplinkConfigCommon                     OPTIONAL,   -- Need S
    n-TimingAdvanceOffset               ENUMERATED { n0, n25600, n39936 }      OPTIONAL,   -- Need S
    ssb-PositionsInBurst                CHOICE {
        shortBitmap                         BIT STRING (SIZE (4)),
        mediumBitmap                        BIT STRING (SIZE (8)),
        longBitmap                          BIT STRING (SIZE (64))
    }                                                              OPTIONAL, -- Cond AbsFreqSSB
    ssb-periodicityServingCell          ENUMERATED { ms5, ms10, ms20, ms40, ms80, ms160, spare2, spare1 }   OPTIONAL, -- Need S
    dmrs-TypeA-Position                 ENUMERATED {pos2, pos3},
    lte-CRS-ToMatchAround               SetupRelease { RateMatchPatternLTE-CRS }                            OPTIONAL, -- Need M
    rateMatchPatternToAddModList        SEQUENCE (SIZE (1..maxNrofRateMatchPatterns)) OF RateMatchPattern   OPTIONAL, -- Need N
    rateMatchPatternToReleaseList       SEQUENCE (SIZE (1..maxNrofRateMatchPatterns)) OF RateMatchPatternId OPTIONAL, -- Need N
    ssbSubcarrierSpacing                SubcarrierSpacing      OPTIONAL, -- Cond HOAndServCellWithSSB
    tdd-UL-DL-ConfigurationCommon       TDD-UL-DL-ConfigCommon    OPTIONAL, -- Cond TDD
    ss-PBCH-BlockPower                  INTEGER (-60..50),
    ...,
****skip non-related part***
}
	Conditional Presence
	Explanation

	HOAndServCellAdd
	This field is mandatory present upon SpCell change (including path switch between a serving cell and a L2 U2N Relay UE) and upon serving cell (PSCell/SCell) addition, the field is optional present upon SCell addition. Otherwise, the field is absent.


[bookmark: _Hlk134665923]Observation 3	By updating the presence/absence condition of downlinkConfigCommon IE, it is feasible to support CA state (UL, DL) = (n5+n8, n8), this change has no ASN.1 impact.
From our point of view, such modification is simple and possible to be done in Rel-18. As indicated by RAN4, RAN2 can wait for final instruction from RAN4 before changing the spec. 
Proposal 2	Answer RAN4’s second question as below:
	· Additionally, RAN4 would like to ask whether RAN2 can enable this kind of configurations with necessary possible changes in RAN2 specs within the Rel-18 timeframe, if requested later by RAN4 at Q3 at the earliest.
[RAN2 answer] It is possible to change RAN2 specs to enable this kind of configuration. Such change does not have ASN.1 impact, so it is possible to implement it with in the Rel-18 timeframe.


[bookmark: _Hlk134649450]
3. Conclusion
In this contribution, proposals and observations are:
Observation 1	Based on existing specification, it is feasible to not configure any downlink dedicated configuration for SCell.
Observation 2	Based on existing specification, the network must provide the following downlink common configurations for SCell:
· BWP location&bandwidth and SCS for initial downlink BWP;
· Frequency band list for this downlink carrier;
· Point A;
· Cell-specific channel bandwidth.
Observation 3	By updating the presence/absence condition of downlinkConfigCommon IE, it is feasible to support CA state (UL, DL) = (n5+n8, n8), this change has no ASN.1 impact.
Proposal 1	Reply to RAN4’s first question as below:
	· Whether or not it is feasible for dual UL CA of CA_n5-n8 to take a state of (UL, DL) = (n5+n8, n8) with the existing RAN2 specifications.
[RAN2 answer] Based on existing RAN2 specification, it is feasible to not configure any downlink dedicated configuration for SCell (e.g. serving cell on band n5). However, some downlink common configurations are mandatorily provided for SCell, such as location&bandwidth and SCS of initial DL BWP, frequency band list of DL carrier, pointA and cell specific CBW, so configuring an SCell without any downlink configuration is not supported by existing specification. 


Proposal 2	Answer RAN4’s second question as below:
	· Additionally, RAN4 would like to ask whether RAN2 can enable this kind of configurations with necessary possible changes in RAN2 specs within the Rel-18 timeframe, if requested later by RAN4 at Q3 at the earliest.
[RAN2 answer] It is possible to change RAN2 specs to enable this kind of configuration. Such change does not have ASN.1 impact, so it is possible to implement it with in the Rel-18 timeframe.
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