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1. Introduction

RACH-less has been introduced in LTE, in order to reduce the interruption time upon HO or SCG change. For the same purpose, RACH-less can be easily supported in NR. This paper introduces the NR RRC specification changes based on LTE RACH-less.
2.
Discussion
2.1
RACHless in NR

In LTE, the preallocated uplink grant can be configured. In NR RACH-less, a similar concept is required. On the other hand, in Rel-15 NR, the configured grant has been introduced with two schemes, i.e. based on RRC configuration (Type 1) and PDCCH addressed to CS-RNTI (Type 2). The ppreallocated uplink grant could be fully replaced by the type 1 configured grant as in the following table:
	ul-ConfigInfo
	ConfiguredGrantConfig

	numberOfConfUL-Processes
ul-SchedInterval-r14
ul-StartSubframe-r14
ul-Grant-r14
	nrofHARQ-Processes
periodicity
timeDomainOffset
timeDomainAllocation
frequencyDomainAllocation
mcsAndTBS
…


All the information defined in ul-ConfigInfo is already available in ConfiguredGrantConfig. Hence it seems logical to reuse it, instead of defining new ul-ConfigInfo for NR RACH-less.
Proposal 1: The type 1 configured grant for the first active uplink BWP is reused to pre-allocate the uplink grant to UE configured by RACH-less.
The configured grant configuration (i.e. ConfiguredGrantConfig) is BWP specific, which is already the child IE of BWP-UplinkDedicated which is far below inside spCellConfigDedicated. Accordingly, the new IE RACH-skip-r16 need not have the configured grant configuration, and it is sufficient for the IE to include the timing adjustment configuration (i.e. targetTA). Since UE identifies either Handover or SCG change according to whether to configure the field servCellIndex in the IE spCellConfig, the IE targetTA needs to be updated as below:
targetTA-r16                         CHOICE {
ta0-r16








NULL,



PTAG-r16







NULL,



STAG-r16







STAG-Id-r16


},

Proposal 2: New IE RACH-Skip-r16 includes the timing adjustment configuration (i.e. targetTA) and need not include preallocated uplink grant. Instead, the IE ConfiguredGrantConfig included in BWP-UplinkDedicated of the first active BWP of spCell is reused for RACH-less operation.

In the new IE RACH-Skip-r16, a new field is required to indicate whether the type 1 configured grant in the first active uplink BWP of the SpCell, upon the stop of T304, is released or not. This is because the configured grant for RACH-less could be used either only for RACH-less operation or for general purpose. It is followed by a modification in the section 5.3.5.3.
Proposal 3: A new field is introduced to indicate whether the type 1 configured grant in the first active uplink BWP of the SpCell, upon expiry of T304, is released or not.
The remaining details to specify RACH-less in NR RRC are introduced:

In LTE RRC specification, the procedural texts on RACH-less have been described in the section 5.3.5.4 Reception of an RRCConnectionReconfiguration including the mobilityControlInfo by the UE (handover). In NR RRC specification, the section 5.3.5.5.2 Reconfiguration with sync corresponds to the section in LTE. Please find the draft TP in Annex.
Proposal 4: New procedural texts on RACH-less are added into TS38.331 Section 5.3.5.5.2 Reconfiguration with sync.
NR RRCConfiguration structure is quite different from LTE RRCConnectionReconfiguration, i.e. in NR, the IE reconfigurationWithSync is under the IE spCellConfig of the IE CellGroupConfig, which is used to indicate both handover and synchronized SN reconfiguration. Accordingly, a separate IE mobilityControlInfoSCG in LTE is needed no longer, i.e. rach-skipSCG is not available in NR.
Furthermore, T307 and T313 used in LTE are invalid in NR. Therefore, it’s no issue on relevant timers.

Proposal 5: The field rach-skipSCG, T307 and T313 used in LTE is not required any longer.
In LTE, the field rach-skip-r14 configuring RACH-less is under the IE MobilityControlInfo, which of the need code is Need OR. A new field rach-skip-r16 configuring NR RACH-less can be added into the IE ReconfigurationWithSync. Since the new field need not be stored, its need code is Need N.
Proposal 6: New field rach-Skip-r16 to be added into the IE ReconfigurationWithSync is Need N.
There is a capability bit, rah-less-r14 for RACH-less. Similarly, a new capability bit is added into the IE UE-NR-Capability.

Proposal 7: New capability bit is added into the IE UE-NR-Capability.
2.2
RACHless in FR2

Since FR2 is supported in NR, the RACH-less procedure has to be also updated. Typically, the current specifications assume a UL/DL beam correspondence. Upon handover, the SSB/CSI-RS used in the target cell is configured in the IE SRS-Config (IE SRS-SpatialRelationInfo) of the first active uplink BWP. Considering the assumption to reuse the existing configuration as much as possible, SSB/CSI-RS indicated by the IE SRS-SpatialRelationInfo in the first active uplink BWP configuration can be easily reused. 
Proposal 8: SSB/CSI-RS indicated by IE SRS-SpatialRelationInfo in the first active uplink BWP configuration is used for the uplink transmission in the target cell.
If the configured grant for the preallocated grant purpose is not configured, UE has to monitor PDCCH as in LTE RACHless. In order to indicate the SSB/CSI-RS used to monitor the PDCCHs, it is assumed to reuse the IE controlResourceSet under PDCCH-config of the first active DL BWP configuration. Then, UE will use one of the TCI state for PDCCH monitoring from the IE tci-StatesPDCCH-ToAddList. However, it is questionable on which one is used among the configured TCI states in the list. Typically, during the conventional HO, one of the TCI states is activated by gNB by using MAC CE. UE uses the activated TCI state for PDCCH monitoring. In case of RACH less, TCI state to be used can be explicitly signaled or we can specify that UE uses the first TCI state in the IE tci-StatesPDCCH-ToAddList.
Proposal 9: In case of RACH less, TCI state to be used can be explicitly signaled or we can specify that UE uses the first TCI state in the IE tci-StatesPDCCH-ToAddList.
Even though the SSB/CSI-RS configuration used in the target cell is provided, they may not be suitable when UE accesses to the target cell. When UE identifies that the configured SSB/CSI-RS is not suitable within a certain time duration (alternatively, a new timer may be introduced), UE fallbacks to RA if T304 has not expired. How to identify if the SSB/CSI-RS is suitable or not is FFS.
Proposal 10: When UE identifies that the configured SSB/CSI-RS is not suitable, UE fallbacks to RA.
3. Conclusion

It is suggested that 
Proposal 1: The type 1 configured grant for the first active uplink BWP is reused to pre-allocate the uplink grant to UE configured by RACH-less.
Proposal 2: New IE RACH-Skip-r16 includes the timing adjustment configuration (i.e. targetTA) and need not include preallocated uplink grant. Instead, the IE ConfiguredGrantConfig included in BWP-UplinkDedicated of the first active BWP of spCell is reused for RACH-less operation.

Proposal 3: A new field is introduced to indicate whether the type 1 configured grant in the first active uplink BWP of the SpCell, upon expiry of T304, is released or not.
Proposal 4: New procedural texts on RACH-less are added into TS38.331 Section 5.3.5.5.2 Reconfiguration with sync.
Proposal 5: The field rach-skipSCG, T307 and T313 used in LTE is not required any longer.
Proposal 6: New field rach-Skip-r16 to be added into the IE ReconfigurationWithSync is Need N.
Proposal 7: New capability bit is added into the IE UE-NR-Capability.
Proposal 8: SSB/CSI-RS indicated by IE SRS-SpatialRelationInfo in the first active uplink BWP configuration is used for the uplink transmission in the target cell.
Proposal 9: In case of RACH less, TCI state to be used can be explicitly signaled or we can specify that UE uses the first TCI state in the IE tci-StatesPDCCH-ToAddList.

Proposal 10: When UE identifies that the configured SSB/CSI-RS is not suitable, UE fallbacks to RA.
4. Annex
The following changes can be introduced for NR:

5.3.5.3: New procedural texts on RACH-less are added

5.3.5.5.2: New procedural texts on RACH-less are added

6.3.2: A new field rach-Skip-r16 to be added into the IE ReconfigurationWithSync is Need N

6.3.3: A new capability bit is added into the IE UE-NR-Capability

5.3.5.3
Reception of an RRCReconfiguration by the UE

The UE shall perform the following actions upon reception of the RRCReconfiguration:

1>
if the RRCReconfiguration includes the fullConfig:

2>
perform the full configuration procedure as specified in 5.3.5.11;
1>
if the RRCReconfiguration includes the masterCellGroup:

2>
perform the cell group configuration for the received masterCellGroup according to 5.3.5.5;

1>
if the RRCReconfiguration includes the masterKeyUpdate:

2>
perform security key update procedure as specified in 5.3.5.7;

1>
if the RRCReconfiguration includes the secondaryCellGroup:

2>
perform the cell group configuration for the SCG according to 5.3.5.5;

1>
if the RRCReconfiguration message contains the radioBearerConfig:

2>
perform the radio bearer configuration according to 5.3.5.6;

1>
if the RRCReconfiguration message includes the measConfig:

2>
perform the measurement configuration procedure as specified in 5.5.2;

1>
if the RRCReconfiguration message includes the dedicatedNAS-MessageList:

2>
forward each element of the dedicatedNAS-MessageList to upper layers in the same order as listed;

1>
if the RRCReconfiguration message includes the dedicatedSIB1-Delivery:

2>
perform the action upon reception of SIB1 as specified in 5.2.2.4.2;

1>
if the RRCReconfiguration message includes the dedicatedSystemInformationDelivery:

2>
perform the action upon reception of System Information as specified in 5.2.2.4;

1>
if the RRCReconfiguration message includes the otherConfig:

2>
perform the other configuration procedure as specified in 5.3.5.9;

1>
set the content of RRCReconfigurationComplete message as follows:

2>
if the RRCReconfiguration includes the masterCellGroup containing the reportUplinkTxDirectCurrent, or;

2>
if the RRCReconfiguration includes the secondaryCellGroup containing the reportUplinkTxDirectCurrent:

3>
include the uplinkTxDirectCurrentList;

1>
if the UE is configured with E-UTRA nr-SecondaryCellGroupConfig (MCG is E-UTRA):

2>
if RRCReconfiguration was received via SRB1:

3>
submit the RRCReconfigurationComplete via the E-UTRA MCG embedded in E-UTRA RRC message RRCConnectionReconfigurationComplete as specified in TS 36.331 [10];

3>
if reconfigurationWithSync was included in spCellConfig of an SCG:

4>
initiate the random access procedure on the SpCell, as specified in TS 38.321 [3];

3>
else:

4>
the procedure ends;

NOTE:
The order the UE sends the RRCConnectionReconfigurationComplete message and performs the Random Access procedure towards the SCG is left to UE implementation.

2>
else (RRCReconfiguration was received via SRB3):

3>
submit the RRCReconfigurationComplete message via SRB3 to lower layers for transmission using the new configuration;

NOTE:
For EN-DC, in the case RRCReconfiguration is received via SRB1, the random access is triggered by RRC layer itself as there is not necessarily other UL transmission. In the case RRCReconfiguration is received via SRB3, the random access is triggered by the MAC layer due to arrival of RRCReconfigurationComplete.

1>
else:

2>
submit the RRCReconfigurationComplete message via SRB1 to lower layers for transmission using the new configuration;

2>
if this is the first RRCReconfiguration message after successful completion of the RRC re-establishment procedure:

3>
resume SRB2 and DRBs that are suspended;

1>
if reconfigurationWithSync was included in spCellConfig of an MCG or SCG, 
2>
if reconfigurationWithSync does not includes rach-Skip and MAC of an NR cell group successfully completes a random access procedure triggered above; or 

2>
if reconfigurationWithSync includes rach-Skip and MAC indicates the successful reception of the Confirmation MAC CE;
3>
stop timer T304 for that cell group;
3>
release configuredGrantConfig of the first Active uplink BWP of the SpCell, if configuredGrantRelease is included in rach-Skip;
3>
apply the parts of the CQI reporting configuration, the scheduling request configuration and the sounding RS configuration that do not require the UE to know the SFN of the respective target SpCell, if any;

3>
apply the parts of the measurement and the radio resource configuration that require the UE to know the SFN of the respective target SpCell (e.g. measurement gaps, periodic CQI reporting, scheduling request configuration, sounding RS configuration), if any, upon acquiring the SFN of that target SpCell;

3>
if the reconfigurationWithSync was included in spCellConfig of an MCG:

4>
if T390 is running:

5>
stop timer T390 for all access categories;

5>
perform the actions as specified in 5.3.14.4.

4>
if RRCReconfiguration does not include dedicatedSIB1-Delivery and

4>
if the active downlink BWP, which is indicated by the firstActiveDownlinkBWP-Id for the target SpCell of the MCG, has a common search space configured by searchSpaceSIB1:

5>
acquire the SIB1, which is scheduled as specified in TS 38.213 [13], of the target SpCell of the MCG;

5>
upon acquiring SIB1, perform the actions specified in clause 5.2.2.4.2;

3>
the procedure ends.

NOTE:
The UE is only required to acquire broadcasted SIB1 if the UE can acquire it without disrupting unicast data reception, i.e. the broadcast and unicast beams are quasi co-located.

5.3.5.5.2
Reconfiguration with sync

The UE shall perform the following actions to execute a reconfiguration with sync.
1>
if the security is not activated, perform the actions upon going to RRC_IDLE as specified in 5.3.11 with the release cause 'other' upon which the procedure ends;

1>
stop timer T310 for the corresponding SpCell, if running;

1>
start timer T304 for the corresponding SpCell with the timer value set to t304, as included in the reconfigurationWithSync;

1>
if the frequencyInfoDL is included:

2>
consider the target SpCell to be one on the SSB frequency indicated by the frequencyInfoDL with a physical cell identity indicated by the physCellId;

1>
else:

2>
consider the target SpCell to be one on the SSB frequency of the source SpCell with a physical cell identity indicated by the physCellId;

1>
start synchronising to the DL of the target SpCell;

1>
apply the specified BCCH configuration defined in 9.1.1.1;

1>
acquire the MIB, which is scheduled as specified in TS 38.213 [13];

1>
perform the actions specified in clause 5.2.2.4.1;

NOTE 1:
The UE should perform the reconfiguration with sync as soon as possible following the reception of the RRC message triggering the reconfiguration with sync, which could be before confirming successful reception (HARQ and ARQ) of this message.

NOTE 2:
The UE may omit reading the MIB if the UE already has the required timing information, or the timing information is not needed for random access.

1>
reset the MAC entity of this cell group;

1>
consider the SCell(s) of this cell group, if configured, to be in deactivated state;

1>
apply the value of the newUE-Identity as the C-RNTI for this cell group;

Editor's Note: Verify that this does not configure some common parameters which are later discarded due to e.g. SCell release or due to LCH release.

1>
configure lower layers in accordance with the received spCellConfigCommon;
1> if the received RRCReconfiguration message includes the rach-Skip:
2> configure lower layers to apply the rach-Skip for the target CG, as specified in TS 38.213 [13] and 38.321 [3];
1> configure lower layers in accordance with any additional fields, not covered in the previous, if included in the received reconfigurationWithSync.
6.3.2
Radio resource control information elements

–
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-CELL-GROUP-CONFIG-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-v1530           ENUMERATED {true}                                           OPTIONAL    -- Cond BWP-Reconfig

    ]]

}

-- 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

    ...

}

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

    ]],


[[


rach-Skip-r16





RACH-Skip-r16
OPTIONAL    -- Need N


]]
}

SCellConfig ::=                     SEQUENCE {

    sCellIndex                          SCellIndex,

    sCellConfigCommon                   ServingCellConfigCommon                                             OPTIONAL,   -- Cond SCellAdd

    sCellConfigDedicated                ServingCellConfig                                                   OPTIONAL,   -- Cond SCellAddMod

    ...,

    [[

    smtc                                SSB-MTC                                                             OPTIONAL    -- Need S

    ]]

}
RACH-Skip-r16 ::=                   SEQUENCE {
targetTA-r16                         CHOICE {
ta0-r16








NULL,



PTAG-r16







NULL,



STAG-r16







STAG-Id-r16


},


configuredGrantRelease


ENUMERATED {true}

}
-- TAG-CELL-GROUP-CONFIG-STOP

-- ASN1STOP

	CellGroupConfig field descriptions

	mac-CellGroupConfig
MAC parameters applicable for the entire cell group.

	rlc-BearerToAddModList
Configuration of the MAC Logical Channel, the corresponding RLC entities and association with radio bearers.

	reportUplinkTxDirectCurrent
Enables reporting of uplink Direct Current location information upon BWP configuration and reconfiguration. This field is only present when the BWP configuration is modified or any serving cell is added or removed. This field is not present in the IE CellGroupConfig when provided as part of RRCSetup message.

	rlmInSyncOutOfSyncThreshold

BLER threshold pair index for IS/OOS indication generation, see TS 38.133 [14], Table 8.1.1-1. n1 corresponds to the value 1. When the field is absent, the UE applies the value 0. Whenever this is reconfigured, UE resets N310 and N311, and stops T310, if running. 

	sCellToAddModList
List of seconary serving cells (SCells) to be added or modified.

	sCellToReleaseList
List of secondary serving cells (SCells) to be released

	spCellConfig

Parameters for the SpCell of this cell group (PCell of MCG or PSCell of SCG). 


	ReconfigurationWithSync field descriptions

	rach-ConfigDedicated

Random access configuration to be used for the reconfiguration with sync (e.g. handover). The UE performs the RA according to these parameters in the firstActiveUplinkBWP (see UplinkConfig).

	rach-Skip

This field indicates whether random access procedure for the target SpCell is skipped.

	smtc

The SSB periodicity/offset/duration configuration of target cell for NR PSCell change and intra-NR handover. The network sets the periodicityAndOffset to indicate the same periodicity as ssb-periodicityServingCell in spCellConfigCommon. For case of intra-NR handover, the smtc is based on the timing reference of source PCell. For case of NR PSCell change, it is based on the timing reference of source PSCell. If the field is absent, the UE uses the SMTC configured in the measObjectNR having the same SSB frequency and subcarrier spacing.


	SCellConfig field descriptions

	smtc
The SSB periodicity/offset/duration configuration of target cell for NR SCell addition. The network sets the periodicityAndOffset to indicate the same periodicity as ssb-periodicityServingCell in sCellConfigCommon. The smtc is based on the timing reference of (source) SpCell of associated cell group. If the field is absent, the UE uses the SMTC configured in the measObjectNR having the same SSB frequency and subcarrier spacing


	SpCellConfig field descriptions

	reconfigurationWithSync
Parameters for the synchronous reconfiguration to the target SpCell.

	rlf-TimersAndConstants
Timers and constants for detecting and triggering cell-level radio link failure. For the SCG, rlf-TimersAndConstants can only be set to setup and is always included at SCG addition.

	servCellIndex
Serving cell ID of a PSCell. The PCell of the Master Cell Group uses ID = 0.


	rach-Skip field descriptions

	configuredGrantRelease 
indicates whether the type 1 configured grant in the first active uplink BWP of the SpCell, upon expiry of T304, is released or not, if configured.

	targetTA

This field refers to the timing adjustment indication, see TS 38.213 [13], indicating the NTA value which the UE shall use for the target PTAG of handover or the target PSTAG of SCG change. ta0 corresponds to NTA=0. PTAG corresponds to the latest NTA value of the PTAG associated either with MCG if this field is included in masterCellGroup or with SCG if this field is included in mrdc-SecondaryCellGroup. STAG corresponds to the latest NTA value of a STAG indicated by the STAG-Id of either MCG if this field is included in masterCellGroup, or of SCG if this field is included in mrdc-SecondaryCellGroup. 


	Conditional Presence
	Explanation

	BWP-Reconfig
	The field is optionally present, Need N, if the BWPs are reconfigured or if serving cells are added or removed in the same message. Otherwise it is absent. 

	ReconfWithSync
	The field is mandatory present in case of SpCell change, PSCell addition, SI update for PSCell and security key change; otherwise it is optionally present, need M. The field is not present in RRCResume or RRCSetup messages.

	SCellAdd
	The field is mandatory present, need M, upon SCell addition; otherwise it is not present

	SCellAddMod
	The field is mandatory present upon SCell addition; otherwise it is optionally present, need M.

	SCG
	The field is mandatory present in an SpCellConfig for the PSCell. It is absent otherwise. 


6.3.3
UE capability information elements

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

UE-NR-Capability information element

-- ASN1START

-- TAG-UE-NR-CAPABILITY-START

UE-NR-Capability ::=            SEQUENCE {

    accessStratumRelease            AccessStratumRelease,

    pdcp-Parameters                 PDCP-Parameters,

    rlc-Parameters                  RLC-Parameters                      OPTIONAL,

    mac-Parameters                  MAC-Parameters                      OPTIONAL,

    phy-Parameters                  Phy-Parameters,

    rf-Parameters                   RF-Parameters,

    measAndMobParameters            MeasAndMobParameters                OPTIONAL,

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

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

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

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

    featureSets                     FeatureSets                         OPTIONAL,

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

    lateNonCriticalExtension        OCTET STRING                        OPTIONAL,

    nonCriticalExtension            UE-NR-Capability-v1530              OPTIONAL
}

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

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

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

    dummy                                    ENUMERATED {supported}                 OPTIONAL,

    interRAT-Parameters                      InterRAT-Parameters                    OPTIONAL,

    inactiveState                            ENUMERATED {supported}                 OPTIONAL,

    delayBudgetReporting                     ENUMERATED {supported}                 OPTIONAL,

    nonCriticalExtension                     UE-NR-Capability-1540                  OPTIONAL
}

UE-NR-Capability-1540 ::=               SEQUENCE {

    sdap-Parameters                         SDAP-Parameters                         OPTIONAL,

    overheatingInd                          ENUMERATED {supported}                  OPTIONAL,

    ims-Parameters                          IMS-Parameters                          OPTIONAL,

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

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

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

    nonCriticalExtension                    UE-NR-Capability-v16x0 OPTIONAL
}
UE-NR-Capability-v16x0 ::=



SEQUENCE {

rach-Less-r16






ENUMERATED {supported}                  OPTIONAL,


nonCriticalExtension 




SEQUENCE {}







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

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

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

    measAndMobParametersXDD-Diff            MeasAndMobParametersXDD-Diff            OPTIONAL
}

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

    eutra-ParametersXDD-Diff                 EUTRA-ParametersXDD-Diff

}

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

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

    measAndMobParametersFRX-Diff        MeasAndMobParametersFRX-Diff                OPTIONAL
}

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

    ims-ParametersFRX-Diff                   IMS-ParametersFRX-Diff                 OPTIONAL
}

-- TAG-UE-NR-CAPABILITY-STOP

-- ASN1STOP
1

