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1 Introduction

In RAN2 #123 meeting [1], regarding long CG periodicity, the following agreements were reached.
	=> Agreeable, under condition that RAN1 impact is very small (e.g. update of a table): Extend the maximum periodicity for CG-SDT to cover longer periodicities.

=> Send LS to R1 ask about impact. 


An LS has been sent to RAN1 to check the impact on RAN1 specification when long CG periodicity is introduced. In RAN1 #114 [2], impact of long periodicities was discussed and low impact on RAN1 specifications was confirmed in R2-2309415 [3].

	RAN1 discussed the question and provides the following feedback:

RAN1 confirms that extension of CG-SDT periodicities would have low impact on RAN1 specifications.


Since long periodicities can be introduced, some impacts on RAN2 need to be considered, such as values of long periodicities, impact on HARQ process and CG occasion calculation formula. In the following, we will discuss these impacts and provide the related TPs in this contribution.
2 Discussion
In the section 19.1 of TS 38.213 [4], the mapping table between PUSCH configuration period and SSB to configured PUSCH resource association period is defined as below.
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According to the table above, the definition of association period is based on equal and larger than 5ms values of periodicity in ConfiguredGrantConfig. These period values are some discrete and divisible values by one H-SFN. Besides, the association periods are also divisible by one H-SFN. The same logic should be used for long periodicity of CG-SDT, i.e. some discrete and divisible values by one H-SFN or 1024 H-SFN should be introduced.
Observation 1: Some discrete and divisible values should be introduced for long periodicities of CG-SDT.
In LTE-PUR, the following values are defined. We can see H-SFN level periodicity can be configured. Wherein, one H-SFN corresponds to 10.24s.
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. PUR-PeriodicityAndOffset information element.

-- ASNISTARTY

o

BUR-PeriodicityAndOffset-rlé ::= CHOICE (¢
periodicity8 INTEGER (1..7),¢
periodicityl6 INTEGER (1..15), ¢
periodicity32 INTEGER (1..31), ¢
periodicity6d INTEGER (1..63), ¢
periodicityl28 INTEGER (1..127), ¢
periodicity256 INTEGER (1..255), ¢
periodicity512 INTEGER (1..511),¢
periodicityl024 INTEGER (1..1023), ¢
periodicity2048 INTEGER (1..2047), ¢
periodicityd096 INTEGER (1..4095), ¢
periodicity8192 INTEGER (1..8191) ¢
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Then for CG-SDT, in the current spec, up to 640ms CG periodicity can be configured. CG periodicity may be extended based on the current maximum value 640ms, and PUR periodicity values may be as a reference. So we think the following values may be considered: 1.28s, 2.56s, 5.12s, 1 H-SFN, 2 H-SFN, 4 H-SFN, 8 H-SFN, 16 H-SFN, 32 H-SFN, 64 H-SFN, 128 H-SFN, 256 H-SFN, 512 H-SFN(1.46 hours), 1024 H-SFN(2.91 hours). Besides, these extended values can be configured in RRC release message for CG-SDT.
Proposal 1: For extended periodicity values, 1.28s, 2.56s, 5.12s, 1 H-SFN, 2 H-SFN, 4 H-SFN, 8 H-SFN, 16 H-SFN, 32 H-SFN, 64 H-SFN, 128 H-SFN, 256 H-SFN, 512 H-SFN, 1024 H-SFN may be considered.
When CG periodicity is extended, since the calculation of HARQ process Id and CG occasion is related to CG periodicity. Once larger than one H-SFN is introduced, some impacts need to be considered.

In the section 5.4.1 of TS 38.321 [5], the calculation of HARQ process Id is as below:
	For configured uplink grants neither configured with harq-ProcID-Offset2 nor with cg-RetransmissionTimer, the HARQ Process ID associated with the first symbol of a UL transmission is derived from the following equation:


HARQ Process ID = [floor(CURRENT_symbol/periodicity)] modulo nrofHARQ-Processes
For configured uplink grants with harq-ProcID-Offset2, the HARQ Process ID associated with the first symbol of a UL transmission is derived from the following equation:

HARQ Process ID = [floor(CURRENT_symbol / periodicity)] modulo nrofHARQ-Processes + harq-ProcID-Offset2

where CURRENT_symbol = (SFN × numberOfSlotsPerFrame × numberOfSymbolsPerSlot + slot number in the frame × numberOfSymbolsPerSlot + symbol number in the slot), and numberOfSlotsPerFrame and numberOfSymbolsPerSlot refer to the number of consecutive slots per frame and the number of consecutive symbols per slot, respectively as specified in TS 38.211 [8].


According to the formula above, if larger than one H-SFN CG periodicity is configured and multiple HARQ process number is configured, only one HARQ process Id may be obtained, which is not correct. In order to solve this issue, a simple way to add H-SFN in this formula. 
Proposal 2: If larger than one H-SFN CG periodicity is introduced, the current calculation formulation for HARQ process Id needs to be modified, for example, H-SFN is introduced in this formula.
In the section 5.8.2 of TS 38.321 [5], the calculation formula for CG type 1 is as below:
	After an uplink grant is configured for a configured grant Type 1, the MAC entity shall consider sequentially that the Nth (N >= 0) uplink grant occurs in the symbol for which:


[(SFN × numberOfSlotsPerFrame × numberOfSymbolsPerSlot)

+ (slot number in the frame × numberOfSymbolsPerSlot) + symbol number in the slot] =

(timeReferenceSFN × numberOfSlotsPerFrame × numberOfSymbolsPerSlot

+ timeDomainOffset × numberOfSymbolsPerSlot + S + N × periodicity)

modulo (1024 × numberOfSlotsPerFrame × numberOfSymbolsPerSlot)


In this formula, the value behind modulo is one H-SFN. If larger than one H-SFN CG periodicity is configured, since the value before modulo is larger than one H-SFN, which can make CG occasions cannot be distinguished. In order to solve this issue, similar to the calculation of HARQ process Id, H-SFN is introduced in this formula.
Proposal 3: If larger than one H-SFN CG periodicity is introduced, the current calculation formulation for CG type 1 needs to be modified, for example, H-SFN is introduced in this formula.
Besides, since long periodicity for CG-SDT is introduced, considering inter-operability issues, we think a new UE capability should be introduced.
Proposal 4: A new UE capability is introduced for extended CG periodicity.
Proposal 5: If the above proposals are accepted, agree the TPs in the section 5.
3 Conclusion
Based on the discussion in section 2, we have following observation and proposals:
Observation 1: Some discrete and divisible values should be introduced for long periodicities of CG-SDT.
Proposal 1: For extended periodicity values, 1.28s, 2.56s, 5.12s, 1 H-SFN, 2 H-SFN, 4 H-SFN, 8 H-SFN, 16 H-SFN, 32 H-SFN, 64 H-SFN, 128 H-SFN, 256 H-SFN, 512 H-SFN, 1024 H-SFN may be considered. 
Proposal 2: If larger than one H-SFN CG periodicity is introduced, the current calculation formulation for HARQ process Id needs to be modified, for example, H-SFN is introduced in this formula.
Proposal 3: If larger than one H-SFN CG periodicity is introduced, the current calculation formulation for CG type 1 needs to be modified, for example, H-SFN is introduced in this formula.
Proposal 4: A new UE capability is introduced for extended CG periodicity.
Proposal 5: If the above proposals are accepted, agree the TPs in the section 5.
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5.4
UL-SCH data transfer

5.4.1
UL Grant reception

Uplink grant is either received dynamically on the PDCCH, in a Random Access Response, configured semi-persistently by RRC or determined to be associated with the PUSCH resource of MSGA as specified in clause 5.1.2a. The MAC entity shall have an uplink grant to transmit on the UL-SCH. To perform the requested transmissions, the MAC layer receives HARQ information from lower layers. An uplink grant addressed to CS-RNTI with NDI = 0 is considered as a configured uplink grant. An uplink grant addressed to CS-RNTI with NDI = 1 is considered as a dynamic uplink grant.

If the MAC entity has a C-RNTI, a Temporary C-RNTI, or CS-RNTI, the MAC entity shall for each PDCCH occasion and for each Serving Cell belonging to a TAG that has a running timeAlignmentTimer or a running cg-SDT-TimeAlignmentTimer and for each grant received for this PDCCH occasion:

1>
if an uplink grant for this Serving Cell has been received on the PDCCH for the MAC entity's C-RNTI or Temporary C-RNTI; or

1>
if an uplink grant has been received in a Random Access Response:

2>
if the uplink grant is for MAC entity's C-RNTI and if the previous uplink grant delivered to the HARQ entity for the same HARQ process was either an uplink grant received for the MAC entity's CS-RNTI or a configured uplink grant:

3>
consider the NDI to have been toggled for the corresponding HARQ process regardless of the value of the NDI.

2>
if the uplink grant is for MAC entity's C-RNTI, and the identified HARQ process is configured for a configured uplink grant:

3>
start or restart the configuredGrantTimer for the corresponding HARQ process, if configured;

3>
stop the cg-RetransmissionTimer for the corresponding HARQ process, if running.

2>
stop the cg-SDT-RetransmissionTimer for the corresponding HARQ process, if running.

2>
deliver the uplink grant and the associated HARQ information to the HARQ entity.

1>
else if an uplink grant for this PDCCH occasion has been received for this Serving Cell on the PDCCH for the MAC entity's CS-RNTI:
2>
if the NDI in the received HARQ information is 1:

3>
consider the NDI for the corresponding HARQ process not to have been toggled;

3>
start or restart the configuredGrantTimer for the corresponding HARQ process, if configured;

3>
stop the cg-RetransmissionTimer for the corresponding HARQ process, if running;

3>
stop the cg-SDT-RetransmissionTimer for the corresponding HARQ process, if running;
3>
deliver the uplink grant and the associated HARQ information to the HARQ entity;

3>
if a logical channel associated with a DRB configured with survivalTimeStateSupport is multiplexed in the MAC PDU stored in the HARQ buffer for the corresponding HARQ process:

4>
trigger activation of PDCP duplication for all configured RLC entities of the DRB.

2>
else if the NDI in the received HARQ information is 0:

3>
if PDCCH contents indicate configured grant Type 2 deactivation:

4>
trigger configured uplink grant confirmation.

3>
else if PDCCH contents indicate configured grant Type 2 activation:

4>
trigger configured uplink grant confirmation;

4>
store the uplink grant for this Serving Cell and the associated HARQ information as configured uplink grant;

4>
initialise or re-initialise the configured uplink grant for this Serving Cell to start in the associated PUSCH duration and to recur according to rules in clause 5.8.2;

4>
stop the configuredGrantTimer for the corresponding HARQ process, if running;

4>
stop the cg-RetransmissionTimer for the corresponding HARQ process, if running.

For each Serving Cell and each configured uplink grant, if configured and activated, the MAC entity shall:

1>
if the MAC entity is configured with lch-basedPrioritization, and the PUSCH duration of the configured uplink grant does not overlap with the PUSCH duration of an uplink grant received in a Random Access Response or with the PUSCH duration of an uplink grant addressed to Temporary C-RNTI or the PUSCH duration of a MSGA payload for this Serving Cell; or
1>
if the MAC entity is not configured with lch-basedPrioritization, and the PUSCH duration of the configured uplink grant does not overlap with the PUSCH duration of an uplink grant received on the PDCCH or in a Random Access Response or the PUSCH duration of a MSGA payload for this Serving Cell:

2>
set the HARQ Process ID to the HARQ Process ID associated with this PUSCH duration;

2>
if, for the corresponding HARQ process, the configuredGrantTimer is not running and cg-RetransmissionTimer is not configured and cg-SDT-RetransmissionTimer is not configured (i.e. new transmission): 

3>
if there is an on-going CG-SDT procedure and PDCCH addressed to the MAC entity's C-RNTI has been received; or 

3>
if there is no on-going CG-SDT procedure:

4>
consider the NDI bit for the corresponding HARQ process to have been toggled;

4>
deliver the configured uplink grant and the associated HARQ information to the HARQ entity.

2>
else if the cg-RetransmissionTimer for the corresponding HARQ process is configured and not running, then for the corresponding HARQ process:

3>
if the configuredGrantTimer is not running, and the HARQ process is not pending (i.e. new transmission):

4>
consider the NDI bit to have been toggled;

4>
deliver the configured uplink grant and the associated HARQ information to the HARQ entity.

3>
else if the previous uplink grant delivered to the HARQ entity for the same HARQ process was a configured uplink grant (i.e. retransmission on configured grant):

4>
deliver the configured uplink grant and the associated HARQ information to the HARQ entity.

2>
else if the cg-SDT-RetransmissionTimer is configured and not running for the corresponding HARQ process; 

3>
if the configured uplink grant is for the initial transmission for the CG-SDT with CCCH message (i.e., initial new transmission); or 

3>
if the configuredGrantTimer is not running or not configured, and PDCCH addressed to the MAC entity's C-RNTI has been received after the initial transmission of the CG-SDT with CCCH message (i.e., subsequent new transmission): 

4>
consider the NDI bit to have been toggled;

4>
deliver the configured uplink grant and the associated HARQ information to the HARQ entity.

3>
else if the previous uplink grant delivered to the HARQ entity for the same HARQ process was a configured uplink grant for initial transmission of CG-SDT with CCCH message or for its retransmission; and

3>
if PDCCH addressed to the MAC entity's C-RNTI has not been received (i.e., retransmission for initial CG-SDT transmission):

4>
consider the NDI bit to have not been toggled;

4>
deliver the configured uplink grant and the associated HARQ information to the HARQ entity.

For configured uplink grants neither configured with harq-ProcID-Offset2 nor with cg-RetransmissionTimer, the HARQ Process ID associated with the first symbol of a UL transmission is derived from the following equation:


HARQ Process ID = [floor(CURRENT_symbol/periodicity)] modulo nrofHARQ-Processes
For configured uplink grants with harq-ProcID-Offset2, the HARQ Process ID associated with the first symbol of a UL transmission is derived from the following equation:

HARQ Process ID = [floor(CURRENT_symbol / periodicity)] modulo nrofHARQ-Processes + harq-ProcID-Offset2

If cg-SDT-PeriodicityExt is not configured:
where CURRENT_symbol = (SFN × numberOfSlotsPerFrame × numberOfSymbolsPerSlot + slot number in the frame × numberOfSymbolsPerSlot + symbol number in the slot), and numberOfSlotsPerFrame and numberOfSymbolsPerSlot refer to the number of consecutive slots per frame and the number of consecutive symbols per slot, respectively as specified in TS 38.211 [8].
Otherwise:

where CURRENT_symbol = ((H-SFN × numberOfSFNPerH-SFN + SFN) × numberOfSlotsPerFrame × numberOfSymbolsPerSlot + slot number in the frame × numberOfSymbolsPerSlot + symbol number in the slot), and numberOfSlotsPerFrame and numberOfSymbolsPerSlot refer to the number of consecutive slots per frame and the number of consecutive symbols per slot, respectively as specified in TS 38.211 [8]. numberOfSFNPerH-SFN is the number of consecutive frames per H-SFN.
For configured uplink grants configured with cg-RetransmissionTimer, the UE implementation selects an HARQ Process ID among the HARQ process IDs available for the configured grant configuration. If the MAC entity is configured with intraCG-Prioritization, for HARQ Process ID selection, the UE shall prioritize the HARQ Process ID with the highest priority, where the priority of HARQ process is determined by the highest priority among priorities of the logical channels that are multiplexed (i.e. the MAC PDU to transmit is already stored in the HARQ buffer) or have data available that can be multiplexed (i.e. the MAC PDU to transmit is not stored in the HARQ buffer) in the MAC PDU, according to the mapping restrictions as described in clause 5.4.3.1.2. If the MAC entity is configured with intraCG-Prioritization, for HARQ Process ID selection among initial transmission and retransmission with equal priority, the UE shall prioritize retransmissions before initial transmissions. The priority of a HARQ Process for which no data for logical channels is multiplexed or can be multiplexed in the MAC PDU is lower than the priority of a HARQ Process for which data for any logical channels is multiplexed or can be multiplexed in the MAC PDU. If the MAC entity is not configured with intraCG-Prioritization, for HARQ Process ID selection, the UE shall prioritize retransmissions before initial transmissions. The UE shall toggle the NDI in the CG-UCI for new transmissions and not toggle the NDI in the CG-UCI in retransmissions.

5.8.2
Uplink

There are two types of transmission without dynamic grant:

-
configured grant Type 1 where an uplink grant is provided by RRC, and stored as configured uplink grant;

-
configured grant Type 2 where an uplink grant is provided by PDCCH, and stored or cleared as configured uplink grant based on L1 signalling indicating configured uplink grant activation or deactivation.

Type 1 and Type 2 are configured by RRC for a Serving Cell per BWP. Multiple configurations can be active simultaneously in the same BWP. For Type 2, activation and deactivation are independent among the Serving Cells. For the same BWP, the MAC entity can be configured with both Type 1 and Type 2.

Only configured grant Type 1 can be configured for CG-SDT. CG-SDT can only be configured on initial BWP.
RRC configures the following parameters when the configured grant Type 1 is configured:

-
cs-RNTI: CS-RNTI for retransmission;

-
cg-SDT-CS-RNTI: CS-RNTI for CG-SDT retransmission;

-
cg-SDT-RSRP-ThresholdSSB: an RSRP threshold configured for SSB selection for CG-SDT;

-
periodicity: periodicity of the configured grant Type 1;

-
timeDomainOffset: Offset of a resource with respect to SFN = timeReferenceSFN in time domain;

-
timeDomainAllocation: Allocation of configured uplink grant in time domain which contains startSymbolAndLength (i.e. SLIV in TS 38.214 [7]) or startSymbol (i.e. S in TS 38.214 [7]);

-
nrofHARQ-Processes: the number of HARQ processes for configured grant;

-
harq-ProcID-Offset: offset of HARQ process for configured grant configured with cg-RetransmissionTimer for operation with shared spectrum channel access;
-
harq-ProcID-Offset2: offset of HARQ process for configured grant not configured with cg-RetransmissionTimer;

-
timeReferenceSFN: SFN used for determination of the offset of a resource in time domain. The UE uses the closest SFN with the indicated number preceding the reception of the configured grant configuration.
RRC configures the following parameters when the configured grant Type 2 is configured:

-
cs-RNTI: CS-RNTI for activation, deactivation, and retransmission;

-
periodicity: periodicity of the configured grant Type 2;

-
nrofHARQ-Processes: the number of HARQ processes for configured grant;

-
harq-ProcID-Offset: offset of HARQ process for configured grant configured with cg-RetransmissionTimer for operation with shared spectrum channel access;
-
harq-ProcID-Offset2: offset of HARQ process for configured grant not configured with cg-RetransmissionTimer.
RRC configures the following parameter when retransmissions on configured uplink grant is configured:

-
cg-RetransmissionTimer: the duration after a configured grant (re)transmission of a HARQ process when the UE shall not autonomously retransmit that HARQ process;

-
cg-SDT-RetransmissionTimer: the duration after a configured grant (re)transmission of a HARQ process of the initial CG-SDT transmission with CCCH message when the UE shall not autonomously retransmit the HARQ process.

Upon configuration of a configured grant Type 1 for a BWP of a Serving Cell by upper layers, the MAC entity shall:

1>
store the uplink grant provided by upper layers as a configured uplink grant for the indicated BWP of the Serving Cell;

1>
initialise or re-initialise the configured uplink grant to start in the symbol according to timeDomainOffset, timeReferenceSFN, and S (derived from SLIV or provided by startSymbol as specified in TS 38.214 [7]), and to reoccur with periodicity.

After an uplink grant is configured for a configured grant Type 1, the MAC entity shall consider sequentially that the Nth (N >= 0) uplink grant occurs in the symbol for which:
If cg-SDT-PeriodicityExt is not configured:

[(SFN × numberOfSlotsPerFrame × numberOfSymbolsPerSlot)

+ (slot number in the frame × numberOfSymbolsPerSlot) + symbol number in the slot] =

(timeReferenceSFN × numberOfSlotsPerFrame × numberOfSymbolsPerSlot

+ timeDomainOffset × numberOfSymbolsPerSlot + S + N × periodicity)

modulo (1024 × numberOfSlotsPerFrame × numberOfSymbolsPerSlot)

Otherwise:

[((H-SFN × numberOfSFNPerH-SFN + SFN) × numberOfSlotsPerFrame × numberOfSymbolsPerSlot)

+ (slot number in the frame × numberOfSymbolsPerSlot) + symbol number in the slot] =

(timeReferenceSFN × numberOfSlotsPerFrame × numberOfSymbolsPerSlot

+ timeDomainOffset × numberOfSymbolsPerSlot + S + N × periodicity)

modulo (1024 ×1024 × numberOfSlotsPerFrame × numberOfSymbolsPerSlot)
For an uplink grant configured for configured grant Type 1 for CG-SDT on the selected uplink carrier as in clause 5.27, when CG-SDT is triggered and not terminated, for each configured uplink grant valid according to TS 38.214 [7] for which the above formula is satisfied, the MAC entity shall:

1>
if, after initial transmission for CG-SDT with CCCH message has been performed according to clause 5.4.1, PDCCH addressed to the MAC entity's C-RNTI has not been received:

2>
if the SSB corresponding to the configured UL grant has the same SSB index as the SSB selected for initial transmission for CG-SDT with CCCH message (i.e., retransmission of initial transmission of CG-SDT):

3>
select this SSB;

3>
indicate the SSB index corresponding to the configured uplink grant to the lower layer;

3>
consider this configured uplink grant as valid.

1>
else if at least one SSB configured for CG-SDT with SS-RSRP above cg-SDT-RSRP-ThresholdSSB is available:
2>
if at least one SSB corresponding to the configured uplink grant with SS-RSRP above the cg-SDT-RSRP-ThresholdSSB is available:

3>
if this is the initial transmission of CG-SDT with CCCH message after the CG-SDT procedure is initiated as in clause 5.27 (i.e., initial transmission for CG-SDT):

4>
select an SSB with SS-RSRP above cg-SDT-RSRP-ThresholdSSB amongst the SSB(s) associated with the configured uplink grant.

3>
else if PDCCH addressed to C-RNTI has been received after the initial transmission of CG-SDT with CCCH message (i.e., subsequent new transmission for CG-SDT):

4>
if SS-RSRP of the SSB selected for the previous transmission for CG-SDT is above cg-SDT-RSRP-ThresholdSSB and this SSB is associated with this configured uplink grant:

5>
select this SSB.

4>
else if SS-RSRP of the SSB selected for the previous transmission for CG-SDT is not above cg-SDT-RSRP-ThresholdSSB:

5>
select an SSB with SS-RSRP above cg-SDT-RSRP-ThresholdSSB amongst the SSB(s) associated with the configured uplink grant.

3>
if SSB is selected above:

4>
indicate the SSB index to the lower layer;

4>
consider this configured uplink grant as valid.
1>
else:
2>
consider this configured uplink grant as not valid.

2>
if PDCCH addressed to C-RNTI after the initial transmission of the CG-SDT with CCCH message has been received:

3>
if there is data available for transmission for at least one RB configured for SDT:

4>
initiate Random Access procedure in clause 5.1.

TP to 38.331

6.3.2
Radio resource control information elements
–
ConfiguredGrantConfig
The IE ConfiguredGrantConfig is used to configure uplink transmission without dynamic grant according to two possible schemes. The actual uplink grant may either be configured via RRC (type1) or provided via the PDCCH (addressed to CS-RNTI) (type2). Multiple Configured Grant configurations may be configured in one BWP of a serving cell.

ConfiguredGrantConfig information element

-- ASN1START

-- TAG-CONFIGUREDGRANTCONFIG-START

ConfiguredGrantConfig ::=           SEQUENCE {

    frequencyHopping                    ENUMERATED {intraSlot, interSlot}                                       OPTIONAL,   -- Need S

    cg-DMRS-Configuration               DMRS-UplinkConfig,

    mcs-Table                           ENUMERATED {qam256, qam64LowSE}                                         OPTIONAL,   -- Need S

    mcs-TableTransformPrecoder          ENUMERATED {qam256, qam64LowSE}                                         OPTIONAL,   -- Need S

    uci-OnPUSCH                         SetupRelease { CG-UCI-OnPUSCH }                                         OPTIONAL,   -- Need M

    resourceAllocation                  ENUMERATED { resourceAllocationType0, resourceAllocationType1, dynamicSwitch },

    rbg-Size                            ENUMERATED {config2}                                                    OPTIONAL,   -- Need S

    powerControlLoopToUse               ENUMERATED {n0, n1},

    p0-PUSCH-Alpha                      P0-PUSCH-AlphaSetId,

    transformPrecoder                   ENUMERATED {enabled, disabled}                                          OPTIONAL,   -- Need S

    nrofHARQ-Processes                  INTEGER(1..16),

    repK                                ENUMERATED {n1, n2, n4, n8},

    repK-RV                             ENUMERATED {s1-0231, s2-0303, s3-0000}                                  OPTIONAL,   -- Need R

    periodicity                         ENUMERATED {

                                                sym2, sym7, sym1x14, sym2x14, sym4x14, sym5x14, sym8x14, sym10x14, sym16x14, sym20x14,

                                                sym32x14, sym40x14, sym64x14, sym80x14, sym128x14, sym160x14, sym256x14, sym320x14, sym512x14,

                                                sym640x14, sym1024x14, sym1280x14, sym2560x14, sym5120x14,

                                                sym6, sym1x12, sym2x12, sym4x12, sym5x12, sym8x12, sym10x12, sym16x12, sym20x12, sym32x12,

                                                sym40x12, sym64x12, sym80x12, sym128x12, sym160x12, sym256x12, sym320x12, sym512x12, sym640x12,

                                                sym1280x12, sym2560x12

    },

    configuredGrantTimer                INTEGER (1..64)                                                         OPTIONAL,   -- Need R

    rrc-ConfiguredUplinkGrant           SEQUENCE {

        timeDomainOffset                    INTEGER (0..5119),

        timeDomainAllocation                INTEGER (0..15),

        frequencyDomainAllocation           BIT STRING (SIZE(18)),

        antennaPort                         INTEGER (0..31),

        dmrs-SeqInitialization              INTEGER (0..1)                                                         OPTIONAL,   -- Need R

        precodingAndNumberOfLayers          INTEGER (0..63),

        srs-ResourceIndicator               INTEGER (0..15)                                                        OPTIONAL,   -- Need R

        mcsAndTBS                           INTEGER (0..31),

        frequencyHoppingOffset              INTEGER (1.. maxNrofPhysicalResourceBlocks-1)                          OPTIONAL,   -- Need R

        pathlossReferenceIndex              INTEGER (0..maxNrofPUSCH-PathlossReferenceRSs-1),

        ...,

        [[

        pusch-RepTypeIndicator-r16          ENUMERATED {pusch-RepTypeA,pusch-RepTypeB}                             OPTIONAL,   -- Need M

        frequencyHoppingPUSCH-RepTypeB-r16  ENUMERATED {interRepetition, interSlot}                                OPTIONAL,   -- Cond RepTypeB

        timeReferenceSFN-r16                ENUMERATED {sfn512}                                                    OPTIONAL    -- Need S

        ]],

        [[

        pathlossReferenceIndex2-r17        INTEGER (0..maxNrofPUSCH-PathlossReferenceRSs-1)                        OPTIONAL,   -- Need R

        srs-ResourceIndicator2-r17         INTEGER (0..15)                                                         OPTIONAL,   -- Need R

        precodingAndNumberOfLayers2-r17    INTEGER (0..63)                                                         OPTIONAL,   -- Need R

        timeDomainAllocation-v1710         INTEGER (16..63)                                                        OPTIONAL,    -- Need M

        timeDomainOffset-r17               INTEGER (0..40959)                                                      OPTIONAL,   -- Need R

        cg-SDT-Configuration-r17           CG-SDT-Configuration-r17                                                OPTIONAL    -- Need M

        ]],
        [[

        cg-SDT-PeriodicityExt-r18          ENUMERATED { h-sfnOneEighth,h-sfnQuarter, h-sfnHalf, h-sfn1, h-sfn2, h-sfn4, h-sfn8, h-sfn16, h-sfn32, h-sfn64, h-sfn128, h-sfn256, h-sfn512, h-sfn1024}                              OPTIONAL   -- Need R
        ]]
    }                                                                                                           OPTIONAL,   -- Need R

    ...,

    [[

    cg-RetransmissionTimer-r16              INTEGER (1..64)                                                     OPTIONAL,   -- Need R

    cg-minDFI-Delay-r16                     ENUMERATED
                                                    {sym7, sym1x14, sym2x14, sym3x14, sym4x14, sym5x14, sym6x14, sym7x14, sym8x14,

                                                     sym9x14, sym10x14, sym11x14, sym12x14, sym13x14, sym14x14,sym15x14, sym16x14

                                                    }                                                   OPTIONAL,   -- Need R

    cg-nrofPUSCH-InSlot-r16                 INTEGER (1..7)                                              OPTIONAL,   -- Need R

    cg-nrofSlots-r16                        INTEGER (1..40)                                             OPTIONAL,   -- Need R

    cg-StartingOffsets-r16                  CG-StartingOffsets-r16                                      OPTIONAL,   -- Need R

    cg-UCI-Multiplexing-r16                 ENUMERATED {enabled}                                        OPTIONAL,   -- Need R

    cg-COT-SharingOffset-r16                INTEGER (1..39)                                             OPTIONAL,   -- Need R

    betaOffsetCG-UCI-r16                    INTEGER (0..31)                                            OPTIONAL,   -- Need R

    cg-COT-SharingList-r16                  SEQUENCE (SIZE (1..1709)) OF CG-COT-Sharing-r16             OPTIONAL,   -- Need R

    harq-ProcID-Offset-r16                  INTEGER (0..15)                                             OPTIONAL,   -- Need M

    harq-ProcID-Offset2-r16                 INTEGER (0..15)                                             OPTIONAL,   -- Need M

    configuredGrantConfigIndex-r16          ConfiguredGrantConfigIndex-r16                              OPTIONAL,   -- Cond CG-List

    configuredGrantConfigIndexMAC-r16       ConfiguredGrantConfigIndexMAC-r16                           OPTIONAL,   -- Cond CG-IndexMAC

    periodicityExt-r16                      INTEGER (1..5120)                                           OPTIONAL,   -- Need R

    startingFromRV0-r16                     ENUMERATED {on, off}                                        OPTIONAL,   -- Need R

    phy-PriorityIndex-r16                   ENUMERATED {p0, p1}                                         OPTIONAL,   -- Need R

    autonomousTx-r16                        ENUMERATED {enabled}                                        OPTIONAL    -- Cond LCH-BasedPrioritization

    ]],

    [[

    cg-betaOffsetsCrossPri0-r17             SetupRelease { BetaOffsetsCrossPriSelCG-r17 }               OPTIONAL,   -- Need M

    cg-betaOffsetsCrossPri1-r17             SetupRelease { BetaOffsetsCrossPriSelCG-r17 }               OPTIONAL,   -- Need M

    mappingPattern-r17                      ENUMERATED {cyclicMapping, sequentialMapping}               OPTIONAL,   -- Cond SRSsets

    sequenceOffsetForRV-r17                 INTEGER (0..3)                                              OPTIONAL,   -- Need R

    p0-PUSCH-Alpha2-r17                     P0-PUSCH-AlphaSetId                                         OPTIONAL,   -- Need R

    powerControlLoopToUse2-r17              ENUMERATED {n0, n1}                                         OPTIONAL,   -- Need R

    cg-COT-SharingList-r17                  SEQUENCE (SIZE (1..50722)) OF CG-COT-Sharing-r17             OPTIONAL,   -- Need R

    periodicityExt-r17                      INTEGER (1..40960)                                          OPTIONAL,   -- Need R

    repK-v1710                              ENUMERATED {n12, n16, n24, n32}                             OPTIONAL,   -- Need R

    nrofHARQ-Processes-v1700                INTEGER(17..32)                                             OPTIONAL,   -- Need M

    harq-ProcID-Offset2-v1700               INTEGER (16..31)                                            OPTIONAL,   -- Need R

    configuredGrantTimer-v1700              INTEGER(33..288)                                            OPTIONAL,   -- Need R

    cg-minDFI-Delay-v1710                   INTEGER (238..3584)                                         OPTIONAL    -- Need R

    ]],

    [[

    harq-ProcID-Offset-v1730                INTEGER (16..31)                                            OPTIONAL,   -- Need R

    cg-nrofSlots-r17                        INTEGER (1..320)                                            OPTIONAL    -- Need R

    ]]

}

CG-UCI-OnPUSCH ::= CHOICE {

    dynamic                                 SEQUENCE (SIZE (1..4)) OF BetaOffsets,

    semiStatic                              BetaOffsets

}

CG-COT-Sharing-r16 ::= CHOICE {

    noCOT-Sharing-r16                   NULL,

    cot-Sharing-r16                     SEQUENCE {

         duration-r16                       INTEGER (1..39),

         offset-r16                         INTEGER (1..39),

         channelAccessPriority-r16          INTEGER (1..4)

    }

}

CG-COT-Sharing-r17 ::=  CHOICE {

    noCOT-Sharing-r17                   NULL,

    cot-Sharing-r17                     SEQUENCE {

         duration-r17                       INTEGER (1..319),

         offset-r17                         INTEGER (1..319)

    }

}

CG-StartingOffsets-r16 ::= SEQUENCE {

    cg-StartingFullBW-InsideCOT-r16         SEQUENCE (SIZE (1..7)) OF INTEGER (0..6)             OPTIONAL,   -- Need R

    cg-StartingFullBW-OutsideCOT-r16        SEQUENCE (SIZE (1..7)) OF INTEGER (0..6)             OPTIONAL,   -- Need R

    cg-StartingPartialBW-InsideCOT-r16      INTEGER (0..6)                                       OPTIONAL,   -- Need R

    cg-StartingPartialBW-OutsideCOT-r16     INTEGER (0..6)                                       OPTIONAL    -- Need R

}

BetaOffsetsCrossPriSelCG-r17 ::= CHOICE {

    dynamic-r17         SEQUENCE (SIZE (1..4)) OF BetaOffsetsCrossPri-r17,

    semiStatic-r17      BetaOffsetsCrossPri-r17

}

CG-SDT-Configuration-r17 ::= SEQUENCE {

    cg-SDT-RetransmissionTimer   INTEGER (1..64)                                                 OPTIONAL,   -- Need R

    sdt-SSB-Subset-r17       CHOICE {

        shortBitmap-r17          BIT STRING (SIZE (4)),

        mediumBitmap-r17         BIT STRING (SIZE (8)),

        longBitmap-r17           BIT STRING (SIZE (64))

    }                                                                                            OPTIONAL,   -- Need S

    sdt-SSB-PerCG-PUSCH-r17   ENUMERATED {oneEighth, oneFourth, half, one, two, four, eight, sixteen}  OPTIONAL,   -- Need M
    sdt-P0-PUSCH-r17         INTEGER (-16..15)                                                   OPTIONAL, -- Need M
    sdt-Alpha-r17            ENUMERATED {alpha0, alpha04, alpha05, alpha06, alpha07, alpha08, alpha09, alpha1} OPTIONAL, -- Need M

    sdt-DMRS-Ports-r17       CHOICE {

        dmrsType1-r17            BIT STRING (SIZE (8)),

        dmrsType2-r17            BIT STRING (SIZE (12))

    }                                                                                            OPTIONAL,  -- Need M

    sdt-NrofDMRS-Sequences-r17  INTEGER (1..2)                                                   OPTIONAL   -- Need M
}

-- TAG-CONFIGUREDGRANTCONFIG-STOP

-- ASN1STOP

	ConfiguredGrantConfig field descriptions

	antennaPort
Indicates the antenna port(s) to be used for this configuration, and the maximum bitwidth is 5. See TS 38.214 [19], clause 6.1.2, and TS 38.212 [17], clause 7.3.1. The UE ignores this field in case of CG-SDT.

	autonomousTx

If this field is present, the Configured Grant configuration is configured with autonomous transmission, see TS 38.321 [3].

	betaOffsetCG-UCI

Beta offset for CG-UCI in CG-PUSCH, see TS 38.213 [13], clause 9.3

	cg-betaOffsetsCrossPri0, cg-betaOffsetsCrossPri1

Selection between and configuration of dynamic and semi-static beta-offset for multiplexing HARQ-ACK in CG-PUSCH with different priorities.

The field cg-betaOffsetsCrossPri0 indicates multiplexing LP HARQ-ACK in HP CG-PUSCH. This field is configured only if phy-PriorityIndex-r16 is configured with value p1.

The field cg-betaOffsetsCrossPri1 indicates multiplexing HP HARQ-ACK in LP CG-PUSCH. This field is configured only if phy-PriorityIndex-r16 is configured with value p0.

	cg-COT-SharingList

Indicates a table for COT sharing combinations (see 37.213 [48], clause 4.1.3). One row of the table can be set to noCOT-Sharing to indicate that there is no channel occupancy sharing. If the cg-RetransmissionTimer-r16 is configured and the UE operates as an initiating device in semi-static channel access mode (see TS 37.213 [48], clause 4.3), then cg-COT-SharingList-r16 is configured.

	cg-COT-SharingOffset

Indicates the offset from the end of the slot where the COT sharing indication in UCI is enabled where the offset in symbols is equal to 14*n, where n is the signaled value for cg-COT-SharingOffset. Applicable when ul-toDL-COT-SharingED-Threshold-r16 is not configured (see 37.213 [48], clause 4.1.3).

	cg-DMRS-Configuration
DMRS configuration (see TS 38.214 [19], clause 6.1.2.3).

	cg-minDFI-Delay
Indicates the minimum duration (in unit of symbols) from the ending symbol of the PUSCH to the starting symbol of the PDCCH containing the downlink feedback indication (DFI) carrying HARQ-ACK for this PUSCH. The HARQ-ACK received before this minimum duration is not considered as valid for this PUSCH (see TS 38.213 [13], clause 10.5). The following minimum duration values are supported, depending on the configured subcarrier spacing [symbols]:

15 kHz:
7, m*14, where m = {1, 2, 3, 4}

30 kHz:
7, m*14, where m = {1, 2, 3, 4, 5, 6, 7, 8}

60 kHz:
7, m*14, where m = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16}

120 kHz:
7, m*14, where m = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32}

480 kHz:
m*14, where m = {2, 4, 8, 12, 16, 20, 24, 28, 32, 36, 40, 44, 48, 52, 56, 60, 64, 68, 72, 76, 80, 84, 88, 92, 96, 100, 104, 108, 112, 116, 120, 124, 128}

960 kHz:
m*14, where m = {4, 8, 16, 24, 32, 40, 48, 56, 64, 72, 80, 88, 96, 104, 112, 120, 128, 136, 144, 152, 160, 168, 176, 184, 192, 200, 208, 216, 224, 232, 240, 248, 256}

	cg-nrofPUSCH-InSlot
Indicates the number of consecutive PUSCH configured to CG within a slot where the SLIV indicating the first PUSCH and additional PUSCH appended with the same length (see TS 38.214 [19], clause 6.1.2.3). The network can only configure this field if cg-RetransmissionTimer is configured.

	cg-nrofSlots
Indicates the number of allocated slots in a configured grant periodicity following the time instance of configured grant offset (see TS 38.214 [19], clause 6.1.2.3). cg-nrofSlots-r17 is only applicable for operation with shared spectrum channel access in FR2-2. When cg-nrofSlots-r17 is configured, the UE shall ignore cg-nrofSlots-r16. The network can only configure this field if cg-RetransmissionTimer is configured.

	cg-RetransmissionTimer
Indicates the initial value of the configured retransmission timer (see TS 38.321 [3]) in multiples of periodicity. The value of cg-RetransmissionTimer is always less than or equal to the value of configuredGrantTimer. This field is always configured together with harq-ProcID-Offset. This field is not configured for operation in licensed spectrum or simultaneously with harq-ProcID-Offset2. The network does not configure this field for CG-SDT.

	cg-SDT-PeriodicityExt
This field is used to calculate the periodicity for UL transmission without UL grant for type 1(see TS 38.321 [3], clause 5.8.2). Value h-sfnOneEighth corresponds to H-SFN/8 (1.28s), value h-sfnQuarter corresponds to H-SFN/4 (2.56s), and so on. If this field is present, the UE shall ignore field periodicity (without suffix). Network does not configure cg-SDT-PeriodicityExt-r18 simultaneously with the periodicityExt-r16 or periodicityExt-r17.
The following periodicities are supported depending on the configured subcarrier spacing [symbols]:
15 kHz:
cg-SDT-PeriodicityExt*10240*14

30 kHz:
cg-SDT-PeriodicityExt*10240*14*2
60 kHz with normal CP:
cg-SDT-PeriodicityExt*10240*14*4
60 kHz with ECP:
cg-SDT-PeriodicityExt*10240*12*4
120 kHz:
cg-SDT-PeriodicityExt*10240*14*8
480 kHz:
cg-SDT-PeriodicityExt*10240*14*32
960 kHz:
cg-SDT-PeriodicityExt*10240*14*64

	cg-StartingOffsets

This field is not applicable for a UE which is allowed to operate as an initiating device in semi-static channel access mode, i.e., not applicable for a UE configured with UE FFP parameters (e.g. period, offset) regardless whether the UE would initiate its own COT or would share gNB's COT.

	cg-UCI-Multiplexing
If present, this field indicates that in the case of PUCCH overlapping with CG-PUSCH(s) within a PUCCH group, the CG-UCI and HARQ-ACK are jointly encoded (see TS 38.213 [13], clause 9).

	configuredGrantConfigIndex

Indicates the index of the Configured Grant configurations within the BWP.

	configuredGrantConfigIndexMAC

Indicates the index of the Configured Grant configurations within the MAC entity.

	configuredGrantTimer
Indicates the initial value of the configured grant timer (see TS 38.321 [3]) in multiples of periodicity. When cg-RetransmissonTimer is configured, if HARQ processes are shared among different configured grants on the same BWP, configuredGrantTimer * periodicity is set to the same value for the configurations that share HARQ processes on this BWP. The value of the extension configuredGrantTimer is 2 times the configured value.

	dmrs-SeqInitialization
The network configures this field if transformPrecoder is disabled or when the value of sdt-NrofDMRS-Sequences is set to 1. Otherwise, the field is absent.

	frequencyDomainAllocation
Indicates the frequency domain resource allocation, see TS 38.214 [19], clause 6.1.2, and TS 38.212 [17], clause 7.3.1).

	frequencyHopping
The value intraSlot enables 'Intra-slot frequency hopping' and the value interSlot enables 'Inter-slot frequency hopping'. If the field is absent, frequency hopping is not configured. The field frequencyHopping applies to configured grant for 'pusch-RepTypeA' (see TS 38.214 [19], clause 6.3.1).

	frequencyHoppingOffset
Frequency hopping offset used when frequency hopping is enabled (see TS 38.214 [19], clause 6.1.2 and clause 6.3).

	frequencyHoppingPUSCH-RepTypeB

Indicates the frequency hopping scheme for Type 1 CG when pusch-RepTypeIndicator is set to 'pusch-RepTypeB' (see TS 38.214 [19], clause 6.1). The value interRepetition enables 'Inter-repetition frequency hopping', and the value interSlot enables 'Inter-slot frequency hopping'. If the field is absent, the frequency hopping is not enabled for Type 1 CG.

	harq-ProcID-Offset

For operation with shared spectrum channel access configured with cg-RetransmissionTimer-r16, this configures the range of HARQ process IDs which can be used for this configured grant where the UE can select a HARQ process ID within [harq-procID-offset, .., (harq-procID-offset + nrofHARQ-Processes – 1)]. harq-ProcID-Offset-v1730 is only applicable for operation with shared spectrum channel access in FR2-2. If the field harq-ProcID-Offset-v1730 is present, the UE shall ignore the harq-ProcID-Offset-r16. The network does not configure this field for CG-SDT.

	harq-ProcID-Offset2

Indicates the offset used in deriving the HARQ process IDs, see TS 38.321 [3], clause 5.4.1. This field is not configured together with cg-RetransmissionTimer-r16. If the field harq-ProcID-Offset2-v1700 is present, the UE shall ignore the harq-ProcID-Offset2-r16.

	mappingPattern

Indicates whether the UE should follow Cyclical mapping pattern or Sequential mapping pattern when two SRS resource sets are configured in srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2 with usage 'codebook' or 'noncodebook' for PUSCH transmission with a Type 1 configured grant and/or a Type 2 configured grant as described in clause 6.1.2.3 of TS 38.214 [19]

	mcs-Table
Indicates the MCS table the UE shall use for PUSCH without transform precoding. If the field is absent the UE applies the value qam64.

	mcs-TableTransformPrecoder
Indicates the MCS table the UE shall use for PUSCH with transform precoding. If the field is absent the UE applies the value qam64.

	mcsAndTBS
The modulation order, target code rate and TB size (see TS 38.214 [19], clause 6.1.2). The NW does not configure the values 28~31 in this version of the specification.

	nrofHARQ-Processes
The number of HARQ processes configured. It applies for both Type 1 and Type 2. See TS 38.321 [3], clause 5.4.1. If the UE is configured with nrofHARQ-Processes-v1700, the UE shall ignore nrofHARQ-Processes (without suffix).

	pathlossReferenceIndex

Indicates the reference signal index used as PUSCH pathloss reference (see TS 38.213 [13], clause 7.1.1). In case of CG-SDT, the UE does not use this field.

	pathlossReferenceIndex2

Indicates the reference signal used as PUSCH pathloss reference for the second SRS resource set. When this field is present, pathlossReferenceIndex indicates the reference signal used as PUSCH pathloss reference for the first SRS resource set 

	p0-PUSCH-Alpha
Index of the P0-PUSCH-AlphaSet to be used for this configuration.

	p0-PUSCH-Alpha2
Index of the P0-PUSCH-AlphaSet to be used for second SRS resource set. If this field is present, the p0-PUSCH-Alpha provides index for the P0-PUSCH-AlphaSet to be used for first SRS resource set.

	periodicity
Periodicity for UL transmission without UL grant for type 1 and type 2 (see TS 38.321 [3], clause 5.8.2).

The following periodicities are supported depending on the configured subcarrier spacing [symbols]:

15 kHz:
2, 7, n*14, where n={1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 320, 640}

30 kHz:
2, 7, n*14, where n={1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 256, 320, 640, 1280}

60 kHz with normal CP
2, 7, n*14, where n={1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 256, 320, 512, 640, 1280, 2560}

60 kHz with ECP:
2, 6, n*12, where n={1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 256, 320, 512, 640, 1280, 2560}

120 kHz:
2, 7, n*14, where n={1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 256, 320, 512, 640, 1024, 1280, 2560, 5120}

480 and 960 kHz:
n*14, where n={1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 256, 320, 512, 640, 1024, 1280, 2560, 5120}

In case of SDT, the network does not configure periodicity values less than 5ms.

	periodicityExt

This field is used to calculate the periodicity for UL transmission without UL grant for type 1 and type 2 (see TS 38.321 [3], clause 5.8.2). If this field is present, the UE shall ignore field periodicity (without suffix). Network does not configure periodicityExt-r17 together with periodicityExt-r16.
The following periodicites are supported depending on the configured subcarrier spacing [symbols]:

15 kHz:
periodicityExt*14, where periodicityExt has a value between 1 and 640.

30 kHz:
periodicityExt*14, where periodicityExt has a value between 1 and 1280.

60 kHz with normal CP:
periodicityExt*14, where periodicityExt has a value between 1 and 2560.

60 kHz with ECP:
periodicityExt*12, where periodicityExt has a value between 1 and 2560.

120 kHz:
periodicityExt*14, where periodicityExt has a value between 1 and 5120.

480 kHz:
periodicityExt*14, where periodicityExt has a value between 1 and 20480.

960 kHz:
periodicityExt*14, where periodicityExt has a value between 1 and 40960.

In case of SDT, the network does not configure periodicity values less than 5ms.

	phy-PriorityIndex

Indicates the PHY priority of CG PUSCH at least for PHY-layer collision handling. Value p0 indicates low priority and value p1 indicates high priority. The network does not configure this for CG-SDT.

	powerControlLoopToUse
Closed control loop to apply (see TS 38.213 [13], clause 7.1.1).

	powerControlLoopToUse2
Closed control loop to apply to second SRS resource set (see TS 38.213 [13], clause 7.1.1). If this field is present, the powerControlLoopToUse applies to the first SRS resource set.

	precodingAndNumberOfLayers
Indicates the precoding and number of layers (see TS 38.212 [17], clause 7.3.1.1.2, and TS 38.214 [19], clause 6.1.2.3). In case of CG-SDT, network sets this field to 1.

	precodingAndNumberOfLayers2

Indicates the precoding and number of layers for the second SRS resource set. When this field is present, precodingAndNumberOfLayers indicated the precoding and number of layers for the first SRS resource set.

	pusch-RepTypeIndicator

Indicates whether UE follows the behavior for PUSCH repetition type A or the behavior for PUSCH repetition type B for each Type 1 configured grant configuration. The value pusch-RepTypeA enables the 'PUSCH repetition type A' and the value pusch-RepTypeB enables the 'PUSCH repetition type B' (see TS 38.214 [19], clause 6.1.2.3). The value pusch-RepTypeB is not configured simultaneously with cg-nrofPUSCH-InSlot-r16 and cg-nrofSlots-r16. The network does not configure this field if cg-RetransmissionTimer-r16 is configured for CG operation with shared spectrum channel access.

	rbg-Size
Selection between configuration 1 and configuration 2 for RBG size for PUSCH. The UE does not apply this field if resourceAllocation is set to resourceAllocationType1. Otherwise, the UE applies the value config1 when the field is absent. Note: rbg-Size is used when the transformPrecoder parameter is disabled.

	repK-RV
The redundancy version (RV) sequence to use. See TS 38.214 [19], clause 6.1.2. The network configures this field if repetitions are used, i.e., if repK is set to n2, n4 or n8. This field is not configured when cg-RetransmissionTimer is configured. Otherwise, the field is absent.

	repK
Number of repetitions K, see TS 38.214 [19]. If the field repK-v1710 is present, the UE shall ignore the repK (without suffix).

	resourceAllocation
Configuration of resource allocation type 0 and resource allocation type 1. For Type 1 UL data transmission without grant, resourceAllocation should be resourceAllocationType0 or resourceAllocationType1.

	rrc-ConfiguredUplinkGrant
Configuration for "configured grant" transmission with fully RRC-configured UL grant (Type1). If this field is absent the UE uses UL grant configured by DCI addressed to CS-RNTI (Type2).

	sequenceOffsetForRV

Configures the RV offset for the starting RV for the first repetition (first actual repetition in PUSCH repetition Type B) towards the second 'SRS resource set' for PUSCH configured in either srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2 with usage 'codebook' or 'noncodebook'.

	srs-ResourceIndicator
Indicates the SRS resource to be used. The network does not configure this for CG-SDT.

	srs-ResourceIndicator2
Indicates the SRS resource to be used for the second SRS resource set. When this field is present, the srs-ResourceIndicator is used for the first SRS resource set.

	startingFromRV0

This field is used to determine the initial transmission occasion of a transport block for a given RV sequence, see TS 38.214 [19], clause 6.1.2.3.1. The network does not configure this field if cg-RetransmissionTimer-r16 is configured for CG operation.

	timeDomainAllocation, timeDomainAllocation-v1710
Indicates a combination of start symbol and length and PUSCH mapping type, see TS 38.214 [19], clause 6.1.2 and TS 38.212 [17], clause 7.3.1.

If the field timeDomainAllocation-v1710 is present, the UE shall ignore timeDomainAllocation field (without suffix).

	timeDomainOffset
Offset related to the reference SFN indicated by timeReferenceSFN, see TS 38.321 [3], clause 5.8.2. timeDomainOffset-r17 is only applicable to 480 kHz and 960 kHz. If timeDomainOffset-r17 is present, the UE shall ignore timeDomainOffset (without suffix).

	timeReferenceSFN

Indicates SFN used for determination of the offset of a resource in time domain. The UE uses the closest SFN with the indicated number preceding the reception of the configured grant configuration, see TS 38.321 [3], clause 5.8.2. If the field timeReferenceSFN is not present, the reference SFN is 0.

	transformPrecoder
Enables or disables transform precoding for type1 and type2. If the field is absent, the UE enables or disables transform precoding in accordance with the field msg3-transformPrecoder in RACH-ConfigCommon from rach-ConfigCommon included directly within BWP configuration (i.e., not included in additionalRACH-ConfigList), see TS 38.214 [19], clause 6.1.3.

	uci-OnPUSCH
Selection between and configuration of dynamic and semi-static beta-offset. For Type 1 UL data transmission without grant, uci-OnPUSCH should be set to semiStatic. The network does not configure this for CG-SDT.


	CG-COT-Sharing field descriptions

	channelAccessPriority

Indicates the Channel Access Priority Class that the gNB can assume when sharing the UE initiated COT (see 37.213 [48], clause 4.1.3).

	duration
Indicates the number of DL transmission slots within UE initiated COT (see 37.213 [48], clause 4.1.3).

	offset
Indicates the number of DL transmission slots from the end of the slot where CG-UCI is detected after which COT sharing can be used (see 37.213 [48], clause 4.1.3).


	CG-StartingOffsets field descriptions

	cg-StartingFullBW-InsideCOT
A set of configured grant PUSCH transmission starting offsets (see TS 38.211[16], Table 5.3.1-2) which indicates the length of a CP extension of the first symbol that is located before the configured resource when frequency domain resource allocation includes all interlaces in the allocated RB set(s) and the CG PUSCH resource is inside gNB COT (see TS 38.214 [19], clause 6.1.2.3).

	cg-StartingFullBW-OutsideCOT
A set of configured grant PUSCH transmission starting offset indices (see TS 38.211[16], Table 5.3.1-2) which indicates the length of a CP extension of the first symbol that is located before the configured resource when frequency domain resource allocation includes all interlaces in the allocated RB set(s) and the CG PUSCH resource is outside gNB COT (see TS 38.214 [19], clause 6.1.2.3).

	cg-StartingPartialBW-InsideCOT
A set of configured grant PUSCH transmission starting offset index (see TS 38.211[16], Table 5.3.1-2) which indicates the length of a CP extension of the first symbol that is located before the configured resource when frequency domain resource allocation does not include all interlaces in the allocated RB set(s) and the CG PUSCH resource is inside gNB COT (see TS 38.214 [19], clause 6.1.2.3).

	cg-StartingPartialBW-OutsideCOT
A set of configured grant PUSCH transmission starting offset index (see TS 38.211[16], Table 5.3.1-2) which indicates the length of a CP extension of the first symbol that is located before the configured resource when frequency domain resource allocation does not include all interlaces in the allocated RB set(s) and the CG PUSCH resource is outside gNB COT (see TS 38.214 [19], clause 6.1.2.3).


	CG-SDT-Configuration field descriptions

	cg-SDT-RetransmissionTimer
Indicates the initial value of the configured grant retransmission timer used for the initial transmission of CG-SDT with CCCH message (see TS 38.321 [3]) in multiples of periodicity.

	sdt-DMRS-Ports
Indicates the set of DMRS ports for SSB to PUSCH mapping (see TS 38.213 [13]). The first (left-most / most significant) bit corresponds to DMRS port 0, the second most significant bit corresponds to DMRS port 1, and so on. A bit set to 1 indicates that this DMRS port is used for mapping. In case of a RedCap-specific initial downlink BWP that is associated with NCD-SSB, the SSB is the NCD-SSB. Otherwise, the SSB is the CD-SSB.

	sdt-NrofDMRS-Sequences

Indicates the number of DMRS sequences for SSB to PUSCH mapping (see TS 38.213 [13]). In case of a RedCap-specific initial downlink BWP that is associated with NCD-SSB, the SSB is the NCD-SSB. Otherwise, the SSB is the CD-SSB.

	sdt-SSB-Subset

Indicates SSB subset for SSB to CG PUSCH mapping within one CG configuration. If this field is absent, UE assumes the SSB set includes all actually transmitted SSBs. In case of a RedCap-specific initial downlink BWP that is associated with NCD-SSB, the SSB is the NCD-SSB. Otherwise, the SSB is the CD-SSB.

	sdt-SSB-PerCG-PUSCH
The number of SSBs per CG PUSCH (see TS 38.213 [13]). Value one corresponds to 1 SSBs per CG PUSCH, value two corresponds to 2 SSBs per CG PUSCH and so on. In case of a RedCap-specific initial downlink BWP that is associated with NCD-SSB, the SSB is the NCD-SSB. Otherwise, the SSB is the CD-SSB.

	sdt-P0-PUSCH
Indicates P0 value for PUSCH for CG SDT in steps of 1dB (see TS 38.213 [13]). When this field is configured, the UE ignores the p0-PUSCH-Alpha.

	sdt-Alpha
Indicates alpha value for PUSCH for CG SDT. alpha0 indicates value 0 is used alpha04 indicates value 4 is used and so on (see TS 38.213 [13]). When this field is configured, the UE ignores the p0-PUSCH-Alpha.


	Conditional Presence
	Explanation

	LCH-BasedPrioritization
	This field is optionally present, Need R, if lch-BasedPrioritization is configured in the MAC entity. It is absent otherwise.

	RepTypeB
	The field is optionally present if pusch-RepTypeIndicator is set to pusch-RepTypeB, Need S, and absent otherwise.

	CG-List
	The field is mandatory present when included in configuredGrantConfigToAddModList-r16, otherwise the field is absent.

	CG-IndexMAC
	The field is mandatory present if at least one configured grant is configured by configuredGrantConfigToAddModList-r16 in any BWP of this MAC entity, otherwise it is optionally present, need R.

	SRSsets
	This field is mandatory present when UE is configured with two SRS sets configured in either srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2 with usage codebook or non-codebook. Otherwise it is absent, Need R


–
Phy-Parameters
The IE Phy-Parameters is used to convey the physical layer capabilities.

Phy-Parameters information element

-- ASN1START

-- TAG-PHY-PARAMETERS-START

Phy-Parameters ::=                  SEQUENCE {

    phy-ParametersCommon                Phy-ParametersCommon                        OPTIONAL,

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

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

    phy-ParametersFR1                   Phy-ParametersFR1                           OPTIONAL,

    phy-ParametersFR2                   Phy-ParametersFR2                           OPTIONAL
}

Phy-Parameters-v16a0 ::=            SEQUENCE {

    phy-ParametersCommon-v16a0          Phy-ParametersCommon-v16a0                  OPTIONAL
}

Phy-ParametersCommon ::=            SEQUENCE {

    csi-RS-CFRA-ForHO                   ENUMERATED {supported}                      OPTIONAL,

    dynamicPRB-BundlingDL               ENUMERATED {supported}                      OPTIONAL,

    sp-CSI-ReportPUCCH                  ENUMERATED {supported}                      OPTIONAL,

    sp-CSI-ReportPUSCH                  ENUMERATED {supported}                      OPTIONAL,

    nzp-CSI-RS-IntefMgmt                ENUMERATED {supported}                      OPTIONAL,

    type2-SP-CSI-Feedback-LongPUCCH     ENUMERATED {supported}                      OPTIONAL,

    precoderGranularityCORESET          ENUMERATED {supported}                      OPTIONAL,

    dynamicHARQ-ACK-Codebook            ENUMERATED {supported}                      OPTIONAL,

    semiStaticHARQ-ACK-Codebook         ENUMERATED {supported}                      OPTIONAL,

    spatialBundlingHARQ-ACK             ENUMERATED {supported}                      OPTIONAL,

    dynamicBetaOffsetInd-HARQ-ACK-CSI   ENUMERATED {supported}                      OPTIONAL,

    pucch-Repetition-F1-3-4             ENUMERATED {supported}                      OPTIONAL,

    ra-Type0-PUSCH                      ENUMERATED {supported}                      OPTIONAL,

    dynamicSwitchRA-Type0-1-PDSCH       ENUMERATED {supported}                      OPTIONAL,

    dynamicSwitchRA-Type0-1-PUSCH       ENUMERATED {supported}                      OPTIONAL,

    pdsch-MappingTypeA                  ENUMERATED {supported}                      OPTIONAL,

    pdsch-MappingTypeB                  ENUMERATED {supported}                      OPTIONAL,

    interleavingVRB-ToPRB-PDSCH         ENUMERATED {supported}                      OPTIONAL,

    interSlotFreqHopping-PUSCH          ENUMERATED {supported}                      OPTIONAL,

    type1-PUSCH-RepetitionMultiSlots    ENUMERATED {supported}                      OPTIONAL,

    type2-PUSCH-RepetitionMultiSlots    ENUMERATED {supported}                      OPTIONAL,

    pusch-RepetitionMultiSlots          ENUMERATED {supported}                      OPTIONAL,

    pdsch-RepetitionMultiSlots          ENUMERATED {supported}                      OPTIONAL,

    downlinkSPS                         ENUMERATED {supported}                      OPTIONAL,

    configuredUL-GrantType1             ENUMERATED {supported}                      OPTIONAL,

    configuredUL-GrantType2             ENUMERATED {supported}                      OPTIONAL,

    pre-EmptIndication-DL               ENUMERATED {supported}                      OPTIONAL,

    cbg-TransIndication-DL              ENUMERATED {supported}                      OPTIONAL,

    cbg-TransIndication-UL              ENUMERATED {supported}                      OPTIONAL,

    cbg-FlushIndication-DL              ENUMERATED {supported}                      OPTIONAL,

    dynamicHARQ-ACK-CodeB-CBG-Retx-DL   ENUMERATED {supported}                      OPTIONAL,

    rateMatchingResrcSetSemi-Static     ENUMERATED {supported}                      OPTIONAL,

    rateMatchingResrcSetDynamic         ENUMERATED {supported}                      OPTIONAL,

    bwp-SwitchingDelay                  ENUMERATED {type1, type2}                   OPTIONAL,

    ...,

    [[

    dummy                               ENUMERATED {supported}                      OPTIONAL
    ]],

    [[

    maxNumberSearchSpaces               ENUMERATED {n10}                            OPTIONAL,

    rateMatchingCtrlResrcSetDynamic     ENUMERATED {supported}                      OPTIONAL,

    maxLayersMIMO-Indication            ENUMERATED {supported}                      OPTIONAL
    ]],

    [[

    spCellPlacement                             CarrierAggregationVariant           OPTIONAL
    ]],

    [[

    -- R1 9-1: Basic channel structure and procedure of 2-step RACH

    twoStepRACH-r16                             ENUMERATED {supported}              OPTIONAL,

    -- R1 11-1: Monitoring DCI format 1_2 and DCI format 0_2

    dci-Format1-2And0-2-r16                     ENUMERATED {supported}              OPTIONAL,

    -- R1 11-1a: Monitoring both DCI format 0_1/1_1 and DCI format 0_2/1_2 in the same search space

    monitoringDCI-SameSearchSpace-r16           ENUMERATED {supported}              OPTIONAL,

    -- R1 11-10: Type 2 configured grant release by DCI format 0_1

    type2-CG-ReleaseDCI-0-1-r16                 ENUMERATED {supported}              OPTIONAL,

    -- R1 11-11: Type 2 configured grant release by DCI format 0_2

    type2-CG-ReleaseDCI-0-2-r16                 ENUMERATED {supported}              OPTIONAL,

    -- R1 12-3: SPS release by DCI format 1_1

    sps-ReleaseDCI-1-1-r16                      ENUMERATED {supported}              OPTIONAL,

    -- R1 12-3a: SPS release by DCI format 1_2

    sps-ReleaseDCI-1-2-r16                      ENUMERATED {supported}              OPTIONAL,

    -- R1 14-8: CSI trigger states containing non-active BWP

    csi-TriggerStateNon-ActiveBWP-r16           ENUMERATED {supported}              OPTIONAL,

    -- R1 20-2: Support up to 4 SMTCs configured for an IAB node MT per frequency location, including IAB-specific SMTC window periodicities
    separateSMTC-InterIAB-Support-r16           ENUMERATED {supported}              OPTIONAL,

    -- R1 20-3: Support RACH configuration separately from the RACH configuration for UE access, including new IAB-specific offset and scaling factors
    separateRACH-IAB-Support-r16                ENUMERATED {supported}              OPTIONAL,

    -- R1 20-5a: Support semi-static configuration/indication of UL-Flexible-DL slot formats for IAB-MT resources
    ul-flexibleDL-SlotFormatSemiStatic-IAB-r16  ENUMERATED {supported}              OPTIONAL,

    -- R1 20-5b: Support dynamic indication of UL-Flexible-DL slot formats for IAB-MT resources
    ul-flexibleDL-SlotFormatDynamics-IAB-r16    ENUMERATED {supported}              OPTIONAL,

    dft-S-OFDM-WaveformUL-IAB-r16               ENUMERATED {supported}              OPTIONAL,

    -- R1 20-6: Support DCI Format 2_5 based indication of soft resource availability to an IAB node
    dci-25-AI-RNTI-Support-IAB-r16              ENUMERATED {supported}              OPTIONAL,

    -- R1 20-7: Support T_delta reception.
    t-DeltaReceptionSupport-IAB-r16             ENUMERATED {supported}              OPTIONAL,

    -- R1 20-8: Support of Desired guard symbol reporting and provided guard symbok reception.
    guardSymbolReportReception-IAB-r16          ENUMERATED {supported}              OPTIONAL,

    -- R1 18-8 HARQ-ACK codebook type and spatial bundling per PUCCH group

    harqACK-CB-SpatialBundlingPUCCH-Group-r16   ENUMERATED {supported}              OPTIONAL,

    -- R1 19-2: Cross Slot Scheduling

    crossSlotScheduling-r16                     SEQUENCE {

        non-SharedSpectrumChAccess-r16              ENUMERATED {supported}          OPTIONAL,

        sharedSpectrumChAccess-r16                  ENUMERATED {supported}          OPTIONAL
    }                                                                               OPTIONAL,
    maxNumberSRS-PosPathLossEstimateAllServingCells-r16  ENUMERATED {n1, n4, n8, n16}         OPTIONAL,

    extendedCG-Periodicities-r16                ENUMERATED {supported}              OPTIONAL,

    extendedSPS-Periodicities-r16               ENUMERATED {supported}              OPTIONAL,

    codebookVariantsList-r16                    CodebookVariantsList-r16            OPTIONAL,

    -- R1 11-6: PUSCH repetition Type A

    pusch-RepetitionTypeA-r16                   SEQUENCE {

        sharedSpectrumChAccess-r16                  ENUMERATED {supported}          OPTIONAL,

        non-SharedSpectrumChAccess-r16              ENUMERATED {supported}          OPTIONAL
    }                                                                               OPTIONAL,

    -- R1 11-4b: DL priority indication in DCI with mixed DCI formats

    dci-DL-PriorityIndicator-r16                ENUMERATED {supported}              OPTIONAL,

    -- R1 12-1a: UL priority indication in DCI with mixed DCI formats

    dci-UL-PriorityIndicator-r16                ENUMERATED {supported}              OPTIONAL,

    -- R1 16-1e: Maximum number of configured pathloss reference RSs for PUSCH/PUCCH/SRS by RRC for MAC-CE based pathloss reference RS update

    maxNumberPathlossRS-Update-r16              ENUMERATED {n4, n8, n16, n32, n64}  OPTIONAL,

    -- R1 18-9: Usage of the PDSCH starting time for HARQ-ACK type 2 codebook

    type2-HARQ-ACK-Codebook-r16                 ENUMERATED {supported}              OPTIONAL,

    -- R1 16-1g-1: Resources for beam management, pathloss measurement, BFD, RLM and new beam identification across frequency ranges

    maxTotalResourcesForAcrossFreqRanges-r16    SEQUENCE {

        maxNumberResWithinSlotAcrossCC-AcrossFR-r16 ENUMERATED {n2, n4, n8, n12, n16, n32, n64, n128}        OPTIONAL,

        maxNumberResAcrossCC-AcrossFR-r16           ENUMERATED {n2, n4, n8, n12, n16, n32, n40, n48, n64, n72, n80, n96, n128, n256}

                                                                                    OPTIONAL
    }                                                                               OPTIONAL,

    -- R1 16-2a-4: HARQ-ACK for multi-DCI based multi-TRP - separate

    harqACK-separateMultiDCI-MultiTRP-r16       SEQUENCE {

    maxNumberLongPUCCHs-r16                         ENUMERATED {longAndLong, longAndShort, shortAndShort}    OPTIONAL
    }                                                                               OPTIONAL,

    -- R1 16-2a-4: HARQ-ACK for multi-DCI based multi-TRP - joint

    harqACK-jointMultiDCI-MultiTRP-r16          ENUMERATED {supported}              OPTIONAL,

    -- R4 9-1: BWP switching on multiple CCs RRM requirements

    bwp-SwitchingMultiCCs-r16                   CHOICE {

        type1-r16                                   ENUMERATED {us100, us200},

        type2-r16                                   ENUMERATED {us200, us400, us800, us1000}

    }                                                                               OPTIONAL
    ]],

    [[

    targetSMTC-SCG-r16                          ENUMERATED {supported}              OPTIONAL,

    supportRepetitionZeroOffsetRV-r16           ENUMERATED {supported}              OPTIONAL,

    -- R1 11-12: in-order CBG-based re-transmission

    cbg-TransInOrderPUSCH-UL-r16                ENUMERATED {supported}              OPTIONAL
    ]],

    [[

    -- R4 6-3: Dormant BWP switching on multiple CCs RRM requirements

    bwp-SwitchingMultiDormancyCCs-r16           CHOICE {

        type1-r16                                   ENUMERATED {us100, us200},

        type2-r16                                   ENUMERATED {us200, us400, us800, us1000}

    }                                                                               OPTIONAL,

    -- R1 16-2a-8: Indicates that retransmission scheduled by a different CORESETPoolIndex for multi-DCI multi-TRP is not supported.

    supportRetx-Diff-CoresetPool-Multi-DCI-TRP-r16               ENUMERATED {notSupported}          OPTIONAL,

    -- R1 22-10: Support of pdcch-MonitoringAnyOccasionsWithSpanGap in case of cross-carrier scheduling with different SCSs

    pdcch-MonitoringAnyOccasionsWithSpanGapCrossCarrierSch-r16   ENUMERATED {mode2, mode3}          OPTIONAL
    ]],

    [[

    -- R1 16-1j-1: Support of 2 port CSI-RS for new beam identification

    newBeamIdentifications2PortCSI-RS-r16       ENUMERATED {supported}              OPTIONAL,

    -- R1 16-1j-2: Support of 2 port CSI-RS for pathloss estimation

    pathlossEstimation2PortCSI-RS-r16           ENUMERATED {supported}              OPTIONAL
    ]],

    [[

    mux-HARQ-ACK-withoutPUCCH-onPUSCH-r16       ENUMERATED {supported}              OPTIONAL
    ]],

    [[

    -- R1 31-1: Support of Desired Guard Symbol reporting and provided guard symbol reception.

    guardSymbolReportReception-IAB-r17          ENUMERATED {supported}              OPTIONAL,

    -- R1 31-2: support of restricted IAB-DU beam reception

    restricted-IAB-DU-BeamReception-r17         ENUMERATED {supported}              OPTIONAL,

    -- R1 31-3: support of recommended IAB-MT beam transmission for DL and UL beam

    recommended-IAB-MT-BeamTransmission-r17     ENUMERATED {supported}              OPTIONAL,

    -- R1 31-4: support of case 6 timing alignment indication reception

    case6-TimingAlignmentReception-IAB-r17      ENUMERATED {supported}              OPTIONAL,

    -- R1 31-5: support of case 7 timing offset indication reception and case 7 timing at parent-node indication reception

    case7-TimingAlignmentReception-IAB-r17      ENUMERATED {supported}              OPTIONAL,

    -- R1 31-6: support of desired DL Tx power adjustment reporting and DL Tx power adjustment reception

    dl-tx-PowerAdjustment-IAB-r17               ENUMERATED {supported}              OPTIONAL,

    -- R1 31-7: support of desired IAB-MT PSD range reporting

    desired-ul-tx-PowerAdjustment-r17           ENUMERATED {supported}              OPTIONAL,

    -- R1 31-8: support of monitoring DCI Format 2_5 scrambled by AI-RNTI for indication of FDM soft resource availability to an IAB node

    fdm-SoftResourceAvailability-DynamicIndication-r17  ENUMERATED{supported}       OPTIONAL,

    -- R1 31-10: Support of updated T_delta range reception

    updated-T-DeltaRangeReception-r17           ENUMERATED{supported}               OPTIONAL,

    -- R1 30-5: Support slot based dynamic PUCCH repetition indication for PUCCH formats 0/1/2/3/4

    slotBasedDynamicPUCCH-Rep-r17               ENUMERATED {supported}              OPTIONAL,

    -- R1 25-1: Support of HARQ-ACK deferral in case of TDD collision

    sps-HARQ-ACK-Deferral-r17                   SEQUENCE {

        non-SharedSpectrumChAccess-r17              ENUMERATED {supported}          OPTIONAL,

        sharedSpectrumChAccess-r17                  ENUMERATED {supported}          OPTIONAL
    }                                                                               OPTIONAL,

    -- R1 23-1-1k Maximum number of configured CC lists (per UE)

    unifiedJointTCI-commonUpdate-r17            INTEGER (1..4)                      OPTIONAL,

    -- R1 23-2-1c PDCCH repetition with a single span of three contiguous OFDM symbols that is within the first four OFDM symbols in a slot

    mTRP-PDCCH-singleSpan-r17                   ENUMERATED {supported}              OPTIONAL,

    -- R1 27-23: Support of more than one activated PRS processing windows across all active DL BWPs

    supportedActivatedPRS-ProcessingWindow-r17  ENUMERATED {n2, n3, n4}             OPTIONAL,

    cg-TimeDomainAllocationExtension-r17        ENUMERATED {supported}              OPTIONAL
    ]],

     [[

    -- R1 25-20: Propagation delay compensation based on legacy TA procedure for TN and licensed

    ta-BasedPDC-TN-NonSharedSpectrumChAccess-r17 ENUMERATED {supported}             OPTIONAL,

    -- R1 31-11: Directional Collision Handling in DC operation

    directionalCollisionDC-IAB-r17              ENUMERATED {supported}              OPTIONAL
    ]],

    [[

    dummy1                                      ENUMERATED {supported}              OPTIONAL,

    dummy2                                      ENUMERATED {supported}              OPTIONAL,

    dummy3                                      ENUMERATED {supported}              OPTIONAL,

    dummy4                                      ENUMERATED {supported}              OPTIONAL,

    srs-AdditionalRepetition-r17                ENUMERATED {supported}              OPTIONAL,

    pusch-Repetition-CG-SDT-r17                 ENUMERATED {supported}              OPTIONAL
    ]],
[[

cg-SDT-PeriodicityExt-r18                   ENUMERATED {supported}              OPTIONAL
]]
}

Phy-ParametersCommon-v16a0 ::=                  SEQUENCE {

    srs-PeriodicityAndOffsetExt-r16                 ENUMERATED {supported}          OPTIONAL
}

Phy-ParametersXDD-Diff ::=          SEQUENCE {

    dynamicSFI                          ENUMERATED {supported}                      OPTIONAL,

    twoPUCCH-F0-2-ConsecSymbols         ENUMERATED {supported}                      OPTIONAL,

    twoDifferentTPC-Loop-PUSCH          ENUMERATED {supported}                      OPTIONAL,

    twoDifferentTPC-Loop-PUCCH          ENUMERATED {supported}                      OPTIONAL,

    ...,

    [[

    dl-SchedulingOffset-PDSCH-TypeA     ENUMERATED {supported}                      OPTIONAL,

    dl-SchedulingOffset-PDSCH-TypeB     ENUMERATED {supported}                      OPTIONAL,

    ul-SchedulingOffset                 ENUMERATED {supported}                      OPTIONAL
    ]]

}

Phy-ParametersFRX-Diff ::=                  SEQUENCE {

    dynamicSFI                                  ENUMERATED {supported}                      OPTIONAL,

    dummy1                                      BIT STRING (SIZE (2))                       OPTIONAL,

    twoFL-DMRS                                  BIT STRING (SIZE (2))                       OPTIONAL,

    dummy2                                      BIT STRING (SIZE (2))                       OPTIONAL,

    dummy3                                      BIT STRING (SIZE (2))                       OPTIONAL,

    supportedDMRS-TypeDL                        ENUMERATED {type1, type1And2}               OPTIONAL,

    supportedDMRS-TypeUL                        ENUMERATED {type1, type1And2}               OPTIONAL,

    semiOpenLoopCSI                             ENUMERATED {supported}                      OPTIONAL,

    csi-ReportWithoutPMI                        ENUMERATED {supported}                      OPTIONAL,

    csi-ReportWithoutCQI                        ENUMERATED {supported}                      OPTIONAL,

    onePortsPTRS                                BIT STRING (SIZE (2))                       OPTIONAL,

    twoPUCCH-F0-2-ConsecSymbols                 ENUMERATED {supported}                      OPTIONAL,

    pucch-F2-WithFH                             ENUMERATED {supported}                      OPTIONAL,

    pucch-F3-WithFH                             ENUMERATED {supported}                      OPTIONAL,

    pucch-F4-WithFH                             ENUMERATED {supported}                      OPTIONAL,

    pucch-F0-2WithoutFH                         ENUMERATED {notSupported}                   OPTIONAL,

    pucch-F1-3-4WithoutFH                       ENUMERATED {notSupported}                   OPTIONAL,

    mux-SR-HARQ-ACK-CSI-PUCCH-MultiPerSlot      ENUMERATED {supported}                      OPTIONAL,

    uci-CodeBlockSegmentation                   ENUMERATED {supported}                      OPTIONAL,

    onePUCCH-LongAndShortFormat                 ENUMERATED {supported}                      OPTIONAL,

    twoPUCCH-AnyOthersInSlot                    ENUMERATED {supported}                      OPTIONAL,

    intraSlotFreqHopping-PUSCH                  ENUMERATED {supported}                      OPTIONAL,

    pusch-LBRM                                  ENUMERATED {supported}                      OPTIONAL,

    pdcch-BlindDetectionCA                      INTEGER (4..16)                             OPTIONAL,

    tpc-PUSCH-RNTI                              ENUMERATED {supported}                      OPTIONAL,

    tpc-PUCCH-RNTI                              ENUMERATED {supported}                      OPTIONAL,

    tpc-SRS-RNTI                                ENUMERATED {supported}                      OPTIONAL,

    absoluteTPC-Command                         ENUMERATED {supported}                      OPTIONAL,

    twoDifferentTPC-Loop-PUSCH                  ENUMERATED {supported}                      OPTIONAL,

    twoDifferentTPC-Loop-PUCCH                  ENUMERATED {supported}                      OPTIONAL,

    pusch-HalfPi-BPSK                           ENUMERATED {supported}                      OPTIONAL,

    pucch-F3-4-HalfPi-BPSK                      ENUMERATED {supported}                      OPTIONAL,

    almostContiguousCP-OFDM-UL                  ENUMERATED {supported}                      OPTIONAL,

    sp-CSI-RS                                   ENUMERATED {supported}                      OPTIONAL,

    sp-CSI-IM                                   ENUMERATED {supported}                      OPTIONAL,

    tdd-MultiDL-UL-SwitchPerSlot                ENUMERATED {supported}                      OPTIONAL,

    multipleCORESET                             ENUMERATED {supported}                      OPTIONAL,

    ...,

    [[

    csi-RS-IM-ReceptionForFeedback              CSI-RS-IM-ReceptionForFeedback              OPTIONAL,

    csi-RS-ProcFrameworkForSRS                  CSI-RS-ProcFrameworkForSRS                  OPTIONAL,

    csi-ReportFramework                         CSI-ReportFramework                         OPTIONAL,

    mux-SR-HARQ-ACK-CSI-PUCCH-OncePerSlot       SEQUENCE {

        sameSymbol                                  ENUMERATED {supported}                      OPTIONAL,

        diffSymbol                                  ENUMERATED {supported}                      OPTIONAL
    }                                                                                       OPTIONAL,

    mux-SR-HARQ-ACK-PUCCH                       ENUMERATED {supported}                      OPTIONAL,

    mux-MultipleGroupCtrlCH-Overlap             ENUMERATED {supported}                      OPTIONAL,

    dl-SchedulingOffset-PDSCH-TypeA             ENUMERATED {supported}                      OPTIONAL,

    dl-SchedulingOffset-PDSCH-TypeB             ENUMERATED {supported}                      OPTIONAL,

    ul-SchedulingOffset                         ENUMERATED {supported}                      OPTIONAL,

    dl-64QAM-MCS-TableAlt                       ENUMERATED {supported}                      OPTIONAL,

    ul-64QAM-MCS-TableAlt                       ENUMERATED {supported}                      OPTIONAL,

    cqi-TableAlt                                ENUMERATED {supported}                      OPTIONAL,

    oneFL-DMRS-TwoAdditionalDMRS-UL             ENUMERATED {supported}                      OPTIONAL,

    twoFL-DMRS-TwoAdditionalDMRS-UL             ENUMERATED {supported}                      OPTIONAL,

    oneFL-DMRS-ThreeAdditionalDMRS-UL           ENUMERATED {supported}                      OPTIONAL
    ]],

    [[

    pdcch-BlindDetectionNRDC                SEQUENCE {

        pdcch-BlindDetectionMCG-UE              INTEGER (1..15),

        pdcch-BlindDetectionSCG-UE              INTEGER (1..15)

    }                                                                                       OPTIONAL,

    mux-HARQ-ACK-PUSCH-DiffSymbol               ENUMERATED {supported}                      OPTIONAL
    ]],

    [[

    -- R1 11-1b: Type 1 HARQ-ACK codebook support for relative TDRA for DL

    type1-HARQ-ACK-Codebook-r16                 ENUMERATED {supported}                      OPTIONAL,

    -- R1 11-8: Enhanced UL power control scheme

    enhancedPowerControl-r16                    ENUMERATED {supported}                      OPTIONAL,

    -- R1 16-1b-1: TCI state activation across multiple CCs

    simultaneousTCI-ActMultipleCC-r16           ENUMERATED {supported}                      OPTIONAL,

    -- R1 16-1b-2: Spatial relation update across multiple CCs

    simultaneousSpatialRelationMultipleCC-r16   ENUMERATED {supported}                      OPTIONAL,

    cli-RSSI-FDM-DL-r16                         ENUMERATED {supported}                      OPTIONAL,

    cli-SRS-RSRP-FDM-DL-r16                     ENUMERATED {supported}                      OPTIONAL,
    -- R1 19-3: Maximum MIMO Layer Adaptation

    maxLayersMIMO-Adaptation-r16                ENUMERATED {supported}                      OPTIONAL,
    -- R1 12-5: Configuration of aggregation factor per SPS configuration

    aggregationFactorSPS-DL-r16                 ENUMERATED {supported}                      OPTIONAL,

    -- R1 16-1g: Resources for beam management, pathloss measurement, BFD, RLM and new beam identification

    maxTotalResourcesForOneFreqRange-r16        SEQUENCE {

        maxNumberResWithinSlotAcrossCC-OneFR-r16    ENUMERATED {n2, n4, n8, n12, n16, n32, n64, n128}    OPTIONAL,

        maxNumberResAcrossCC-OneFR-r16              ENUMERATED {n2, n4, n8, n12, n16, n32, n40, n48, n64, n72, n80, n96, n128, n256}

                                                                                            OPTIONAL
    }                                           OPTIONAL,

    -- R1 16-7: Extension of the maximum number of configured aperiodic CSI report settings

    csi-ReportFrameworkExt-r16                  CSI-ReportFrameworkExt-r16                  OPTIONAL
    ]],

    [[

    twoTCI-Act-servingCellInCC-List-r16         ENUMERATED {supported}                      OPTIONAL
    ]],

    [[

    -- R1 22-11: Support of 'cri-RI-CQI' report without non-PMI-PortIndication

    cri-RI-CQI-WithoutNon-PMI-PortInd-r16       ENUMERATED {supported}                      OPTIONAL
    ]],

    [[

    -- R1 25-11: 4-bits subband CQI for TN and licensed

    cqi-4-BitsSubbandTN-NonSharedSpectrumChAccess-r17  ENUMERATED {supported}               OPTIONAL
    ]]

}

Phy-ParametersFR1 ::=                       SEQUENCE {

    pdcch-MonitoringSingleOccasion              ENUMERATED {supported}                      OPTIONAL,

    scs-60kHz                                   ENUMERATED {supported}                      OPTIONAL,

    pdsch-256QAM-FR1                            ENUMERATED {supported}                      OPTIONAL,

    pdsch-RE-MappingFR1-PerSymbol               ENUMERATED {n10, n20}                       OPTIONAL,

    ...,

    [[

    pdsch-RE-MappingFR1-PerSlot                 ENUMERATED {n16, n32, n48, n64, n80, n96, n112, n128,

                                                n144, n160, n176, n192, n208, n224, n240, n256}         OPTIONAL
    ]],

    [[

    -- R1 22-12: PDCCH monitoring with a single span of three contiguous OFDM symbols that is within the first four OFDM symbols in a

    -- slot

    pdcch-MonitoringSingleSpanFirst4Sym-r16     ENUMERATED {supported}                      OPTIONAL
    ]]

}

Phy-ParametersFR2 ::=                       SEQUENCE {

    dummy                                       ENUMERATED {supported}                                  OPTIONAL,

    pdsch-RE-MappingFR2-PerSymbol               ENUMERATED {n6, n20}                                    OPTIONAL,

    ...,

    [[

    pCell-FR2                                   ENUMERATED {supported}                                  OPTIONAL,

    pdsch-RE-MappingFR2-PerSlot                 ENUMERATED {n16, n32, n48, n64, n80, n96, n112, n128,

                                                    n144, n160, n176, n192, n208, n224, n240, n256}     OPTIONAL
    ]],

    [[

    -- R1 16-1c: Support of default spatial relation and pathloss reference RS for dedicated-PUCCH/SRS and PUSCH

    defaultSpatialRelationPathlossRS-r16        ENUMERATED {supported}                                  OPTIONAL,

    -- R1 16-1d: Support of spatial relation update for AP-SRS via MAC CE

    spatialRelationUpdateAP-SRS-r16             ENUMERATED {supported}                                  OPTIONAL,

    maxNumberSRS-PosSpatialRelationsAllServingCells-r16  ENUMERATED {n0, n1, n2, n4, n8, n16}           OPTIONAL
    ]]

}

-- TAG-PHY-PARAMETERS-STOP

-- ASN1STOP

TP to 38.306
4.2.7.10
Phy-Parameters
	Definitions for parameters
	Per
	M
	FDD-TDD

DIFF
	FR1-FR2

DIFF

	absoluteTPC-Command

Indicates whether the UE supports absolute TPC command mode.
	UE
	No
	No
	Yes

	aggregationFactorSPS-DL-r16

Indicates whether the UE supports configurable PDSCH aggregation factor ({1, 2, 4, 8}) per DL SPS configuration. The UE can include this feature only if the UE indicates support of downlinkSPS.
	UE
	No
	No
	Yes

	almostContiguousCP-OFDM-UL

Indicates whether the UE supports almost contiguous UL CP-OFDM transmissions as defined in clause 6.2 of TS 38.101-1 [2].
	UE
	No
	No
	Yes

	bwp-SwitchingDelay

Defines whether the UE supports DCI and timer based active BWP switching delay type1 or type2 specified in clause 8.6.2 of TS 38.133 [5]. It is mandatory to report type 1 or type 2 when bwp-SameNumerology or bwp-DiffNumerology is supported on at least one band. This capability is not applicable to IAB-MT.
	UE
	CY
	No
	No

	bwp-SwitchingMultiCCs-r16

Indicates whether the UE supports incremental delay for DCI and timer based active BWP switching on multiple CCs simultaneously as specified in TS 38.133 [5]. The capability signalling comprises of the following:

-
type1-r16 indicates the delay value for type 1 BWP switching delay and has values of {100us, 200us}

-
type2-r16 indicates the delay value for type 2 BWP switching delay and has values of {200us, 400us, 800us, 1000us}

The UE indicating support of this feature shall also support bwp-SwitchingDelay, bwp-SameNumerology and/or bwp-DiffNumerology. It is mandatory to report either type1-r16 or type2-r16 for a UE which supports CA.
	UE
	CY
	No
	No

	bwp-SwitchingMultiDormancyCCs-r16

Indicates whether the UE supports incremental delay for BWP switch processing on additional SCells in DCI based simultaneous dormant BWP switching on multiple SCells as specified in TS 38.133 [5]. The capability signalling comprises of the following:

-
type1-r16 indicates the delay value for type 1 BWP switching delay and has values of {100us, 200us}

-
type2-r16 indicates the delay value for type 2 BWP switching delay and has values of {200us, 400us, 800us, 1000us}

The UE indicating support of this feature shall also support scellDormancyWithinActiveTime-r16 or scellDormancyOutsideActiveTime-r16.
	UE
	No
	No
	No

	cbg-FlushIndication-DL

Indicates whether the UE supports CBG-based (re)transmission for DL using CBG flushing out information (CBGFI) as specified in TS 38.214 [12].
	UE
	No
	No
	No

	cbg-TransIndication-DL

Indicates whether the UE supports CBG-based (re)transmission for DL using CBG transmission information (CBGTI) as specified in TS 38.214 [12].
	UE
	No
	No
	No

	cbg-TransIndication-UL

Indicates whether the UE supports both in-order and out-of-order CBG-based (re)transmission for UL using CBG transmission information (CBGTI) as specified in TS 38.214 [12].
	UE
	No
	No
	No

	cbg-TransInOrderPUSCH-UL-r16

Indicates whether the UE supports CBG-based re-transmission(s) of a TB using CBG transmission information (CBGTI) as specified in TS 38.214 [12] in the following two cases (both are considered as in-order CBG-based retransmission(s)):

1.
if the initial PUSCH transmission was not cancelled due to gNB scheduling/indication/configuration; and

2.
if the initial PUSCH transmission was cancelled due to gNB scheduling/indication/configuration and the following condition is satisfied: the UE is scheduled for a re-transmission of a CBG #N in a given TB when CBG #N-1 has been transmitted before or is scheduled in the same UL grant that includes CBG#N.
	UE
	No
	No
	No

	cg-SDT-Periodicity-r18

Indicates whether UE supports the periodicity extension for CG-SDT.
	UE
	No
	No
	No

	cg-TimeDomainAllocationExtension-r17

Indicates whether UE supports the timeDomainAllocation-v1710 configured in rrc-ConfiguredUplinkGrant to indicate 16 or more entries in PUSCH TDRA table. This field is only applicable if the UE supports both pusch-RepetitionTypeB-r16 and either configuredUL-GrantType1 or configuredUL-GrantType1-v1650.
	UE
	No
	No
	No

	cli-RSSI-FDM-DL-r16

Indicates whether serving cell DL signal/channel (e.g. PDSCH/PDCCH) and CLI-RSSI FDMed reception is supported as specified in TS 38.215 [13].
	UE
	No
	TDD only
	Yes

	cli-SRS-RSRP-FDM-DL-r16

Indicates whether serving cell DL signal/channel (e.g. PDSCH/PDCCH) and SRS-RSRP FDMed reception is supported as specified in TS 38.215 [13].
	UE
	No
	TDD only
	Yes

	codebookVariantsList-r16

Indicates the list of SupportedCSI-RS-Resource applicable to the codebook types supported by the UE.
	UE
	No
	No
	No

	configuredUL-GrantType1

Indicates whether the UE supports Type 1 PUSCH transmissions with configured grant as specified in TS 38.214 [12] with UL-TWG-repK value of one. This applies only to non-shared spectrum channel access. For shared spectrum channel access, configuredUL-GrantType1-r16 applies.
	UE
	No
	No
	No

	configuredUL-GrantType2

Indicates whether the UE supports Type 2 PUSCH transmissions with configured grant as specified in TS 38.214 [12] with UL-TWG-repK value of one. This applies only to non-shared spectrum channel access. For shared spectrum channel access, configuredUL-GrantType2-r16 applies.
	UE
	No
	No
	No

	cqi-4-BitsSubbandTN-NonSharedSpectrumChAccess-r17

Indicates whether the UE supports subband CQI reporting with 4 bits per subband for TN and non-shared spectrum channel access.
	UE
	No
	No
	No

	cqi-TableAlt

Indicates whether UE supports the CQI table with target BLER of 10^-5.
	UE
	No
	No
	Yes

	cri-RI-CQI-WithoutNon-PMI-PortInd-r16

Indicates whether UE supports CSI-ReportConfig with the reportQuantity set to 'cri-RI-CQ' and the non-PMI-PortIndication is not configured.

UE indicating support of this feature shall also indicate support of csi-ReportFramework.
	UE
	No
	No
	Yes

	crossSlotScheduling-r16

Indicates whether UE supports dynamic indication of applicable minimum scheduling restriction by DCI format 0_1 and 1_1, and the minimum scheduling offset for PDSCH and aperiodic CSI-RS triggering offset (K0), and PUSCH (K2), and the extended value range for aperiodic CSI-RS triggering offset. Support of this feature is reported for licensed and unlicensed bands, respectively. When this field is reported, either of non-SharedSpectrumChAccess-r16 or sharedSpectrumChAccess-r16 shall be reported, at least.
	UE
	No
	No
	No

	csi-ReportFramework

See csi-ReportFramework in 4.2.7.2. For a band combination comprised of FR1 and FR2 bands, this parameter, if present, limits the corresponding parameter in MIMO-ParametersPerBand.
	UE
	Yes
	No
	N/A

	csi-ReportFrameworkExt-r16

See csi-ReportFramework in 4.2.7.2. For a band combination comprised of FR1 and FR2 bands, this parameter, if present, limits the corresponding parameter in MIMO-ParametersPerBand.
	UE
	No
	No
	N/A

	csi-ReportWithoutCQI

Indicates whether UE supports CSI reporting with report quantity set to 'CRI/RI/i1' as defined in clause 5.2.1.4 of TS 38.214 [12].
	UE
	No
	No
	Yes

	csi-ReportWithoutPMI

Indicates whether UE supports CSI reporting with report quantity set to 'CRI/RI/CQI' as defined in clause 5.2.1.4 of TS 38.214 [12].
	UE
	No
	No
	Yes

	csi-RS-CFRA-ForHO

Indicates whether the UE can perform reconfiguration with sync using a contention free random access with 4-step RA type on PRACH resources that are associated with CSI-RS resources of the target cell. This applies only to non-shared spectrum channel access. For shared spectrum channel access, csi-RS-CFRA-ForHO-r16 applies.
	UE
	No
	No
	No

	csi-RS-IM-ReceptionForFeedback

See csi-RS-IM-ReceptionForFeedback in 4.2.7.2. For a band combination comprised of FR1 and FR2 bands, this parameter, if present, limits the corresponding parameter in MIMO-ParametersPerBand.
	UE
	Yes
	No
	N/A

	csi-RS-ProcFrameworkForSRS

See csi-RS-ProcFrameworkForSRS in 4.2.7.2. For a band combination comprised of FR1 and FR2 bands, this parameter, if present, limits the corresponding parameter in MIMO-ParametersPerBand.
	UE
	No
	No
	N/A

	csi-TriggerStateNon-ActiveBWP-r16

Indicates whether the UE supports CSI trigger states containing non-active BWP.
	UE
	No
	No
	No

	dci-DL-PriorityIndicator-r16

Indicates whether the UE supports the priority indicator field configured in DCI formats 1_1 and 1_2 in a BWP when configured to monitor both DCI formats 1_1 and 1_2 in the BWP.
	UE
	No
	No
	No

	dci-Format1-2And0-2-r16

Indicates whether the UE supports monitoring DCI format 1_2 for DL scheduling and monitoring DCI format 0_2 for UL scheduling.
	UE
	No
	No
	No

	dci-UL-PriorityIndicator-r16

Indicates whether the UE supports the priority indicator field configured in DCI formats 0_1 and 0_2 in a BWP when configured to monitor both DCI formats 0_1 and 0_2 in the BWP. A UE supporting this feature shall also support ul-IntraUE-Mux-r16 and dci-Format1-2And0-2-r16.
	UE
	No
	No
	No

	defaultSpatialRelationPathlossRS-r16
Indicates the UE support of default spatial relation and pathloss reference RS for dedicated PUCCH/SRS and PUSCH. The UE indicating support of this also indicates the capabilities of supported SRS resources and maximum supported spatial relations for the supported FR2 bands using supportedSRS-Resources and maxNumberConfiguredSpatialRelations.
	UE
	No
	No
	FR2 only

	dl-64QAM-MCS-TableAlt

Indicates whether the UE supports the alternative 64QAM MCS table for PDSCH.
	UE
	No
	No
	Yes

	dl-SchedulingOffset-PDSCH-TypeA

Indicates whether the UE supports DL scheduling slot offset (K0) greater than 0 for PDSCH mapping type A.
	UE
	Yes
	Yes
	Yes

	dl-SchedulingOffset-PDSCH-TypeB

Indicates whether the UE supports DL scheduling slot offset (K0) greater than 0 for PDSCH mapping type B.
	UE
	Yes
	Yes
	Yes

	downlinkSPS

Indicates whether the UE supports PDSCH reception based on semi-persistent scheduling. One SPS configuration is supported per cell group. This applies only to non-shared spectrum channel access. For shared spectrum channel access, downlinkSPS-r16 applies.
	UE
	No
	No
	No

	dynamicBetaOffsetInd-HARQ-ACK-CSI

Indicates whether the UE supports indicating beta-offset (UCI repetition factor onto PUSCH) for HARQ-ACK and/or CSI via DCI among the RRC configured beta-offsets.
	UE
	No
	No
	No

	dynamicHARQ-ACK-Codebook

Indicates whether the UE supports HARQ-ACK codebook dynamically constructed by DCI(s). This field shall be set to supported.
	UE
	Yes
	No
	No

	dynamicHARQ-ACK-CodeB-CBG-Retx-DL

Indicates whether the UE supports HARQ-ACK codebook size for CBG-based (re)transmission based on the DAI-based solution as specified in TS 38.213 [11].
	UE
	No
	No
	No

	dynamicPRB-BundlingDL

Indicates whether UE supports DCI-based indication of the PRG size for PDSCH reception.
	UE
	No
	No
	No

	dynamicSFI

Indicates whether the UE supports monitoring for DCI format 2_0 and determination of slot formats via DCI format 2_0. This applies only to non-shared spectrum channel access. For shared spectrum channel access, dynamicSFI-r16 applies.
	UE
	No
	Yes
	Yes

	dynamicSwitchRA-Type0-1-PDSCH

Indicates whether the UE supports dynamic switching between resource allocation Types 0 and 1 for PDSCH as specified in TS 38.212 [10].
	UE
	No
	No
	No

	dynamicSwitchRA-Type0-1-PUSCH

Indicates whether the UE supports dynamic switching between resource allocation Types 0 and 1 for PUSCH as specified in TS 38.212 [10].
	UE
	No
	No
	No

	enhancedPowerControl-r16

For DG-PUSCH, one bit (separately from SRI) in UL grant is used to indicate the P0 value if SRI is present in the UL grant, and 1 or 2 bits is used to indicate the P0 value if SRI is not present in the UL grant.
	UE
	No
	No
	Yes

	extendedCG-Periodicities-r16

Indicates that the UE supports extended periodicities for CG Type 1 (if the UE indicates configuredUL-GrantType1 or configuredUL-GrantType1-v1650 capability) or CG Type 2 (if the UE indicates configuredUL-GrantType2 or configuredUL-GrantType2-v1650 capability) as specified by periodicityExt-r16 field of IE ConfiguredGrantConfig in TS 38.331 [9].
	UE
	No
	No
	No

	extendedSPS-Periodicities-r16

Indicates that the UE supports extended periodicities for downlink SPS as specified by periodicityExt-r16 field of IE SPS-Config in TS 38.331 [9].
	UE
	No
	No
	No

	fdd-PCellUL-TX-AllUL-Subframe-r16

Indicates whether the UE configured with tdm-patternConfig-r16 can be semi-statically configured with LTE UL transmissions in all UL subframes not limited to the reference tdm-pattern (only for type 1 UE) in case of LTE FDD PCell. UE indicating support can configure its LTE FDD PCell with this feature on the band combination which indicates support of either tdm-restrictionFDD-endc-r16

or tdm-restrictionDualTX-FDD-endc-r16.
	UE
	No
	FDD only
	FR1 only

	harqACK-CB-SpatialBundlingPUCCH-Group-r16

Indicates whether the UE supports HARQ-ACK codebook type and HARQ-ACK spatial bundling configuration per PUCCH group as specified in TS 38.213 [11]. If the UE indicates support of this, it also supports two NR PUCCH groups with same numerology by setting twoPUCCH-Group to supported.
	UE
	No
	No
	No

	harqACK-separateMultiDCI-MultiTRP-r16

Indicates whether the UE support of separate HARQ-ACK. The capability signalling of this feature includes the following:

-
maxNumberLongPUCCHs-r16 indicates maximum number of long PUCCHs within a slot for separate HARQ-Ack

The UE that indicates support of this feature shall support multiDCI-MultiTRP-r16.
	UE
	No
	No
	No

	harqACK-jointMultiDCI-MultiTRP-r16

Indicates whether the UE support of joint HARQ-ACK. The UE that indicates support of this feature shall support multiDCI-MultiTRP-r16.
	UE
	No
	No
	No

	pucch-F0-2WithoutFH

Indicates whether the UE supports transmission of a PUCCH format 0 or 2 without frequency hopping. When included, the UE does not support PUCCH formats 0 and 2 without frequency hopping. When not included, the UE supports the PUCCH formats 0 and 2 without frequency hopping.
	UE
	Yes
	No
	Yes

	pucch-F1-3-4WithoutFH

Indicates whether the UE supports transmission of a PUCCH format 1, 3 or 4 without frequency hopping. When included, the UE does not support PUCCH formats 1, 3 and 4 without frequency hopping. When not included, the UE supports the PUCCH formats 1, 3 and 4 without frequency hopping.
	UE
	Yes
	No
	Yes

	interleavingVRB-ToPRB-PDSCH

Indicates whether the UE supports receiving PDSCH with interleaved VRB-to-PRB mapping as specified in TS 38.211 [6].
	UE
	Yes
	No
	No

	interSlotFreqHopping-PUSCH

Indicates whether the UE supports inter-slot frequency hopping for PUSCH transmissions.
	UE
	No
	No
	No

	intraSlotFreqHopping-PUSCH

Indicates whether the UE supports intra-slot frequency hopping for PUSCH transmission, except for PUSCH scheduled by PDCCH in the Type1-PDCCH common search space before RRC connection establishment.
	UE
	Yes
	No
	Yes

	maxLayersMIMO-Adaptation-r16

Indicates whether the UE supports the network configuration of maxMIMO-Layers per DL BWP. If the UE supports this feature, the UE needs to report maxLayersMIMO-Indication.
	UE
	No
	No
	Yes

	maxLayersMIMO-Indication

Indicates whether the UE supports the network configuration of maxMIMO-Layers as specified in TS 38.331 [9].
	UE
	Yes
	No
	No

	maxNumberPathlossRS-update-r16

Indicates the maximum number of configured pathloss reference RSs for PUSCH/PUCCH/SRS by RRC that the UE can support for MAC-CE based pathloss reference RS update.
	UE
	No
	No
	No

	maxNumberSearchSpaces

Indicates whether the UE supports up to 10 search spaces in an SCell per BWP.
	UE
	No
	No
	No

	maxNumberSRS-PosPathLossEstimateAllServingCells-r16

Indicates the maximum number of pathloss estimates that the UE can simultaneously maintain for all the SRS resource sets for positioning across all cells in addition to the up to four pathloss estimates that the UE maintains per serving cell for the PUSCH/PUCCH/SRS transmissions. The UE shall include this field if the UE supports any of olpc-SRS-PosBasedOnPRS-Serving-r16, olpc-SRS-PosBasedOnSSB-Neigh-r16 and olpc-SRS-PosBasedOnPRS-Neigh-r16. Otherwise, the UE does not include this field;
	UE
	No
	No
	No

	maxNumberSRS-PosSpatialRelationsAllServingCells-r16

Indicates the maximum number of maintained spatial relations for all the SRS resource sets for positioning across all serving cells in addition to the spatial relations maintained spatial relations per serving cell for the PUSCH/PUCCH/SRS transmissions. It is only applied for FR2. The UE can include this field only if the UE supports any of spatialRelation-SRS-PosBasedOnSSB-Serving-r16, spatialRelation-SRS-PosBasedOnCSI-RS-Serving-r16, spatialRelation-SRS-PosBasedOnPRS-Serving-r16, spatialRelation-SRS-PosBasedOnSSB-Neigh-r16 or spatialRelation-SRS-PosBasedOnPRS-Neigh-r16. Otherwise, the UE does not include this field;
	UE
	No
	No
	FR2 only

	maxTotalResourcesForAcrossFreqRanges-r16

Indicates the maximum total number of SSB/CSI-RS/CSI-IM resources for beam management, pathloss measurement, BFD, RLM and new beam identification across frequency ranges (both FR1 and FR2) that the UE supports.

The capability signalling includes the following:

-
maxNumberResWithinSlotAcrossCC-AcrossFR-r16 indicates maximum total number of SSB/CSI-RS/CSI-IM resources configured to measure within a slot across all CCs across all frequency ranges for any of L1-RSRP measurement, L1-SINR measurement, pathloss measurement, BFD, RLM and new beam identification.
-
maxNumberResAcrossCC-AcrossFR-r16 indicates maximum total number of SSB/CSI-RS/CSI-IM resources configured across all CCs across all frequency ranges for any of L1-RSRP measurement, L1-SINR measurement, pathloss measurement, BFD, RLM and new beam identification.
gNB takes into conjunction of this feature and the features maxTotalResourcesForOneFreqRange-r16, beamManagementSSB-CSI-RS, maxNumberCSI-RS-BFD, maxNumberSSB-BFD and maxNumberCSI-RS-SSB-CBD when configuring SSB/CSI-RS/CSI-IM resources for beam management, pathloss measurement, BFD, RLM and new beam identification across frequency ranges. The signalled values apply to the shortest slot duration defined in any FR(s) that are supported by the UE.

NOTE 1:
The "configured to measure" RS is counted within the duration of a reference slot in which the corresponding reference signals are transmitted.

NOTE 2:
Regarding the "configured to measure" RS counting

-
(basic usage 1): If one resource is used for one or multiple of BFD/RLM, it is counted as one.

-
(basic usage 2): If one resource is used for one or multiple of New Beam Identification/PL-RS/L1-RSRP, add 1.

-
L1-RSRP measurement includes cases associated with reports with reportQuantity set to 'ssb-Index-RSRP', 'cri-RSRP' or with reportQuantity set to 'none' and CSI-RS-ResourceSet with trs-Info not configured.

-
If one resource is used for L1-SINR in addition to basic usage 1 & 2, add N if referred N times by one or more CSI Reporting settings with reportQuantity-r16 = 'ssb-Index-SINR-r16' or 'cri-SINR-r16'.
	UE
	No
	No
	No

	maxTotalResourcesForOneFreqRange-r16

Indicates the maximum total number of SSB/CSI-RS/CSI-IM resources for beam management, pathloss measurement, BFD, RLM and new beam identification for one frequency range that the UE supports.

The capability signalling includes the following:

-
maxNumberResWithinSlotAcrossCC-OneFR-r16 indicates maximum total number of SSB/CSI-RS/CSI-IM resources configured to measure within a slot across all CCs in one frequency range for any of L1-RSRP measurement, L1-SINR measurement, pathloss measurement, BFD, RLM and new beam identification
-
maxNumberResAcrossCC-OneFR-r16 indicates maximum total number of SSB/CSI-RS/CSI-IM resources configured across all CCs in one frequency range for any of L1-RSRP measurement, L1-SINR measurement, pathloss measurement, BFD, RLM and new beam identification.
gNB takes into conjunction of this feature and the features beamManagementSSB-CSI-RS, maxNumberCSI-RS-BFD, maxNumberSSB-BFD and maxNumberCSI-RS-SSB-CBD when configuring SSB/CSI-RS/CSI-IM resources for beam management, pathloss measurement, BFD, RLM and new beam identification across one frequency range.
NOTE 1:
The reference slot duration is the shortest slot duration defined for the reported FR supported by the UE.

NOTE 2:
For RS configured for new beam identification, they are always counted regardless of beam failure event.

NOTE 3:
The maxNumberResWithinSlotAcrossCC-AcrossFR-r16 only counts those in active BWP but the maxNumberResAcrossCC-AcrossFR-r16 counts all configured including both active and inactive BWP.

NOTE 4:
The "configured to measure" RS is counted within the duration of a reference slot in which the corresponding reference signals are transmitted.

NOTE 5:
Regarding the "configured to measure" RS counting

-
(basic usage 1): If one resource is used for one or multiple of BFD/RLM, it is counted as one.

-
(basic usage 2): If one resource is used for one or multiple of New Beam Identification/PL-RS/L1-RSRP, add 1.

-
L1-RSRP measurement includes cases associated with reports with reportQuantity set to 'ssb-Index-RSRP', 'cri-RSRP' or with reportQuantity set to 'none' and CSI-RS-ResourceSet with trs-Info not configured.

-
If one resource is used for L1-SINR in addition to basic usage 1 & 2, add N if referred N times by one or more CSI Reporting settings with reportQuantity-r16 = 'ssb-Index-SINR-r16' or 'cri-SINR-r16'.
	UE
	No
	No
	Yes

	monitoringDCI-SameSearchSpace-r16

Indicates whether the UE supports monitoring both DCI format 0_1/1_1 and DCI format 0_2/1_2 in the same search space. If the UE supports this feature, the UE needs to report dci-Format1-2And0-2-r16.
	UE
	No
	No
	No

	mTRP-PDCCH-singleSpan-r17

Indicates the support of PDCCH repetition for PDCCH monitoring with a single span of three contiguous OFDM symbols that is within the first four OFDM symbols in a slot. It is applicable to 15kHz SCS only.

The UE indicating support of this feature shall also indicate support of pdcch-MonitoringSingleSpanFirst4Sym-r16 and mTRP-PDCCH-Repetition-r17.
	UE
	No
	No
	FR1 only

	multipleCORESET

Indicates whether the UE supports configuration of up to two PDCCH CORESETs per BWP in addition to the CORESET with CORESET-ID 0 in the BWP. If this is not supported, the UE supports one PDCCH CORESET per BWP in addition to the CORESET with CORESET-ID 0 in the BWP. It is mandatory with capability signalling for FR2 and optional for FR1.
	UE
	CY
	No
	Yes

	mux-HARQ-ACK-PUSCH-DiffSymbol

Indicates whether the UE supports HARQ-ACK piggyback on a PUSCH with/without aperiodic CSI once per slot when the starting OFDM symbol of the PUSCH is different from the starting OFDM symbols of the PUCCH resource that HARQ-ACK would have been transmitted on. This applies only to non-shared spectrum channel access. For shared spectrum channel access, mux-HARQ-ACK-PUSCH-DiffSymbol-r16 applies.
	UE
	Yes
	No
	Yes

	mux-HARQ-ACK-withoutPUCCH-onPUSCH-r16

Indicates that the UE is implemented according to the definition in TS 38.213 [11] for multiplexing HARQ-ACK in a PUSCH in a PUCCH slot when the UE has no HARQ-ACK for any DL activity to transmit, but it receives UL grant(s) with UL-TDAI field indicating HARQ-ACK multiplexing on a PUSCH, and it transmits multiple PUSCHs in the PUCCH slot.
	UE
	No
	No
	No

	mux-MultipleGroupCtrlCH-Overlap

Indicates whether the UE supports more than one group of overlapping PUCCHs and PUSCHs per slot per PUCCH cell group for control multiplexing.
	UE
	No
	No
	Yes

	mux-SR-HARQ-ACK-CSI-PUCCH-MultiPerSlot

Indicates whether the UE supports multiplexing SR, HARQ-ACK and CSI on a PUCCH or piggybacking on a PUSCH more than once per slot when SR, HARQ-ACK and CSI are supposed to be sent with the same or different starting symbol in a slot. This applies only to non-shared spectrum channel access. For shared spectrum channel access, mux-SR-HARQ-ACK-CSI-PUCCH-MultiPerSlot-r16 applies.
	UE
	No
	No
	Yes

	mux-SR-HARQ-ACK-CSI-PUCCH-OncePerSlot

sameSymbol indicates the UE supports multiplexing SR, HARQ-ACK and CSI on a PUCCH or piggybacking on a PUSCH once per slot, when SR, HARQ-ACK and CSI are supposed to be sent with the same starting symbols on the PUCCH resources in a slot. diffSymbol indicates the UE supports multiplexing SR, HARQ-ACK and CSI on a PUCCH or piggybacking on a PUSCH once per slot, when SR, HARQ-ACK and CSI are supposed to be sent with the different starting symbols in a slot. The UE is mandated to support the multiplexing and piggybacking features indicated by sameSymbol while the UE is optional to support the multiplexing and piggybacking features indicated by diffSymbol.

If the UE indicates sameSymbol in this field and does not support mux-HARQ-ACK-PUSCH-DiffSymbol, the UE supports HARQ-ACK/CSI piggyback on PUSCH once per slot, when the starting OFDM symbol of the PUSCH is the same as the starting OFDM symbols of the PUCCH resource(s) that would have been transmitted on.

If the UE indicates sameSymbol in this field and supports mux-HARQ-ACK-PUSCH-DiffSymbol, the UE supports HARQ-ACK/CSI piggyback on PUSCH once per slot for which case the starting OFDM symbol of the PUSCH is the different from the starting OFDM symbols of the PUCCH resource(s) that would have been transmitted on. This applies only to non-shared spectrum channel access. For shared spectrum channel access, mux-SR-HARQ-ACK-CSI-PUCCH-OncePerSlot-r16 applies.
	UE
	FD
	No
	Yes

	mux-SR-HARQ-ACK-PUCCH

Indicates whether the UE supports multiplexing SR and HARQ-ACK on a PUCCH or piggybacking on a PUSCH once per slot, when SR and HARQ-ACK are supposed to be sent with the different starting symbols in a slot. This applies only to non-shared spectrum channel access. For shared spectrum channel access, mux-SR-HARQ-ACK-PUCCH-r16 applies.
	UE
	No
	No
	Yes

	newBeamIdentifications2PortCSI-RS-r16

Indicates whether the UE supports 2 port CSI-RS for new beam identification with the same resource counting as in maxTotalResourcesForOneFreqRange-r16 and maxTotalResourcesForAcrossFreqRanges-r16.
	UE
	No
	No
	No

	nzp-CSI-RS-IntefMgmt

Indicates whether the UE supports interference measurements using NZP CSI-RS.
	UE
	No
	No
	No

	oneFL-DMRS-ThreeAdditionalDMRS-UL

Defines whether the UE supports DM-RS pattern for UL transmission with 1 symbol front-loaded DM-RS with three additional DM-RS symbols.
	UE
	No
	No
	Yes

	oneFL-DMRS-TwoAdditionalDMRS-UL

Defines support of DM-RS pattern for UL transmission with 1 symbol front-loaded DM-RS with 2 additional DM-RS symbols and more than 1 antenna ports.
	UE
	Yes
	No
	Yes

	onePortsPTRS

Defines whether UE supports PT-RS with 1 antenna port in DL reception and/or UL transmission. It is mandatory with UE capability signalling for FR2 and optional for FR1. The left most in the bitmap corresponds to DL reception and the right most bit in the bitmap corresponds to UL transmission.
	UE
	CY
	No
	Yes

	onePUCCH-LongAndShortFormat

Indicates whether the UE supports transmission of one long PUCCH format and one short PUCCH format in TDM in the same slot.
	UE
	No
	No
	Yes

	pathlossEstimation2PortCSI-RS-r16

Indicates whether the UE supports 2 port CSI-RS for pathloss estimation with the same resource counting as in maxTotalResourcesForOneFreqRange-r16 and maxTotalResourcesForAcrossFreqRanges-r16.
	UE
	No
	No
	No

	pCell-FR2

Indicates whether the UE supports PCell operation on FR2.
	UE
	Yes
	No
	FR2 only

	pdcch-MonitoringSingleOccasion

Indicates whether the UE supports receiving PDCCH in a search space configured to be monitored within a single span of any three contiguous OFDM symbols in a slot with the capability of supporting at least 44 blind decodes in a slot for 15 kHz subcarrier spacing.
	UE
	No
	No
	FR1 only

	pdcch-BlindDetectionCA

Indicates PDCCH blind decoding capabilities supported by the UE for CA with more than 4 CCs as specified in TS 38.213 [11]. The field value is from 4 to 16.

NOTE:
FR1-FR2 differentiation is not allowed in this release, although the capability signalling is supported for FR1-FR2 differentiation.
	UE
	No
	No
	No

	pdcch-BlindDetectionMCG-UE

Indicates PDCCH blind decoding capabilities supported for MCG when in NR-DC. The field value is from 1 to 15. The UE sets the value in accordance with the constraints specified in TS 38.213 [11].

Additionally, if the UE does not report pdcch-BlindDetectionCA, and if X is the maximum number of CCs supported by the UE across all NR-DC band combinations then there is at least one parameter pair (X1, X2) such that X1 + X2 = X and the UE supports at least one NR-DC band combination with X1 CCs in MCG and X2 CCs in SCG and for which X1 <= pdcch-BlindDetectionMCG-UE and X2 <= pdcch-BlindDetectionSCG-UE.
	UE
	No
	No
	Yes

	pdcch-BlindDetectionSCG-UE

Indicates PDCCH blind decoding capabilities supported for SCG when in NR-DC. The field value is from 1 to 15. The UE sets the value in accordance with the constraints specified in TS 38.213 [11].

Additionally, if the UE does not report pdcch-BlindDetectionCA, and if X is the maximum number of CCs supported by the UE across all NR-DC band combinations then there is at least one parameter pair (X1, X2) such that X1 + X2 = X and the UE supports at least one NR-DC band combination with X1 CCs in MCG and X2 CCs in SCG and for which X1 <= pdcch-BlindDetectionMCG-UE and X2 <= pdcch-BlindDetectionSCG-UE.
	UE
	No
	No
	Yes

	pdcch-MonitoringAnyOccasionsWithSpanGapCrossCarrierSch-r16

Indicates how the UE supports pdcch-MonitoringAnyOccasionsWithSpanGap in case of cross-carrier scheduling with different SCSs in the scheduling cell and the scheduled cell.

Value 'mode2' indicates pdcch-MonitoringAnyOccasionsWithSpanGap is supported for the band of the scheduling/triggering/indicating cell.

Value 'mode3' indicates pdcch-MonitoringAnyOccasionsWithSpanGap is supported in both the band of the scheduled/triggered/indicated cell and the band of the scheduling/triggering/indicating cell.

UE indicating support of these feature indicates support of pdcch-MonitoringAnyOccasionsWithSpanGap and crossCarrierSchedulingDL-DiffSCS-r16.

NOTE:
For pdcch-MonitoringAnyOccasionsWithSpanGap, the supported set (set1, set2 or set 3) for cross-carrier scheduling with the different SCSs in the scheduling cell and the scheduled cell is still based on the indicated value for the band of the scheduling cell.
	UE
	No
	No
	No

	pdcch-MonitoringSingleSpanFirst4Sym-r16

Indicates whether the UE supports receiving PDCCH in a search space configured to be monitored within a single span of any three contiguous OFDM symbols that are within the first four OFDM symbols in a slot with the capability of supporting at least 44 blind decodes in a slot for 15 kHz subcarrier spacing.
	UE
	No
	No
	FR1 only

	pdsch-256QAM-FR1

Indicates whether the UE supports 256QAM modulation scheme for PDSCH for FR1 as defined in 7.3.1.2 of TS 38.211 [6].

It is mandatory with capability signalling for non-RedCap UEs and optional for RedCap UEs.
	UE
	CY
	No
	FR1 only

	pdsch-MappingTypeA

Indicates whether the UE supports receiving PDSCH using PDSCH mapping type A with less than seven symbols. This field shall be set to supported.
	UE
	Yes
	No
	No

	pdsch-MappingTypeB

Indicates whether the UE supports receiving PDSCH using PDSCH mapping type B.
	UE
	Yes
	No
	No

	pdsch-RepetitionMultiSlots

Indicates whether the UE supports receiving PDSCH scheduled by DCI format 1_1 when configured with pdsch-AggregationFactor > 1, as defined in 5.1.2.1 of TS 38.214 [12]. This applies only to non-shared spectrum channel access. For shared spectrum channel access, pdsch-RepetitionMultiSlots-r16 applies.
	UE
	No
	No
	No

	pdsch-RE-MappingFR1-PerSymbol/pdsch-RE-MappingFR1-PerSlot

Indicates the maximum number of supported PDSCH Resource Element (RE) mapping patterns for FR1, each described as a resource (including NZP/ZP CSI-RS, CRS, CORESET and SSB) or bitmap. The number of patterns coinciding in a symbol in a CC and in a slot in a CC are limited by the respective capability parameters. Value n10 means 10 RE mapping patterns and n16 means 16 RE mapping patterns, and so on. The UE shall set the fields pdsch-RE-MappingFR1-PerSymbol and pdsch-RE-MappingFR1-PerSlot to at least n10 and n16, respectively. In the exceptional case that the UE does not include the fields, the network may anyway assume that the UE supports the required minimum values.
	UE
	Yes
	No
	FR1 only

	pdsch-RE-MappingFR2-PerSymbol/pdsch-RE-MappingFR2-PerSlot

Indicates the maximum number of supported PDSCH Resource Element (RE) mapping patterns for FR2, each described as a resource (including NZP/ZP CSI-RS, CORESET and SSB) or bitmap. The number of patterns coinciding in a symbol in a CC and in a slot in a CC are limited by the respective capability parameters. Value n6 means 6 RE mapping patterns and n16 means 16 RE mapping patterns, and so on. The UE shall set the fields pdsch-RE-MappingFR2-PerSymbol and pdsch-RE-MappingFR2-PerSlot to at least n6 and n16, respectively. In the exceptional case that the UE does not include the fields, the network may anyway assume that the UE supports the required minimum values.
	UE
	Yes
	No
	FR2 only

	precoderGranularityCORESET

Indicates whether the UE supports receiving PDCCH in CORESETs configured with CORESET-precoder-granularity equal to the size of the CORESET in the frequency domain as specified in TS 38.211 [6].
	UE
	No
	No
	No

	pre-EmptIndication-DL

Indicates whether the UE supports interrupted transmission indication for PDSCH reception based on reception of DCI format 2_1 as defined in TS 38.213 [11]. This applies only to non-shared spectrum channel access. For shared spectrum channel access, pre-EmptIndication-DL-r16 applies.
	UE
	No
	No
	No

	pucch-F2-WithFH

Indicates whether the UE supports transmission of a PUCCH format 2 (2 OFDM symbols in total) with frequency hopping in a slot. This field shall be set to supported.
	UE
	Yes
	No
	Yes

	pucch-F3-WithFH

Indicates whether the UE supports transmission of a PUCCH format 3 (4~14 OFDM symbols in total) with frequency hopping in a slot. This field shall be set to supported.
	UE
	Yes
	No
	Yes

	pucch-F3-4-HalfPi-BPSK

Indicates whether the UE supports pi/2-BPSK for PUCCH format 3/4 as defined in 6.3.2.6 of TS 38.211 [6]. It is mandatory with capability signalling for FR1 and FR2. This capability is not applicable to IAB-MT.
	UE
	Yes
	No
	Yes

	pucch-F4-WithFH

Indicates whether the UE supports transmission of a PUCCH format 4 (4~14 OFDM symbols in total) with frequency hopping in a slot.
	UE
	Yes
	No
	Yes

	pusch-Repetition-CG-SDT-r17

Indicates whether the UE supports PUSCH repetitions for CG-SDT, as defined in TS 38.214 [12]. A UE supporting this feature shall also indicate the support of type1-PUSCH-RepetitionMultiSlots or pusch-RepetitionTypeB-r16. When UE indicates type1-PUSCH-RepetitionMultiSlots and pusch-Repetition-CG-SDT-r17, the UE supports PUSCH repetition for type A. When UE indicates pusch-RepetitionTypeB-r16 and pusch-Repetition-CG-SDT-r17, UE supports PUSCH repetition for type B. A UE can include this feature only if the UE indicates the support of cg-SDT-r17.
	UE
	No
	No
	No

	pusch-RepetitionMultiSlots

Indicates whether the UE supports transmitting PUSCH scheduled by DCI format 0_1 when configured with pusch-AggregationFactor > 1, as defined in clause 6.1.2.1 of TS 38.214 [12]. This applies only to non-shared spectrum channel access. For shared spectrum channel access, pusch-RepetitionMultiSlots-r16 applies.
	UE
	Yes
	No
	No

	pucch-Repetition-F1-3-4

Indicates whether the UE supports transmission of a PUCCH format 1 or 3 or 4 over multiple slots with the repetition factor 2, 4 or 8. This applies only to non-shared spectrum channel access. For shared spectrum channel access, pucch-Repetition-F1-3-4-r16 applies.
	UE
	Yes
	No
	No

	pusch-HalfPi-BPSK

Indicates whether the UE supports pi/2-BPSK modulation scheme for PUSCH as defined in 6.3.1.2 of TS 38.211 [6]. It is mandatory with capability signalling for FR1 and FR2. This capability is not applicable to IAB-MT.
	UE
	Yes
	No
	Yes

	pusch-LBRM

Indicates whether the UE supports limited buffer rate matching in UL as specified in TS 38.212 [10].
	UE
	No
	No
	Yes

	pusch-RepetitionTypeA-r16

Indicates whether the UE supports the dynamic indication of the number of repetitions for PUSCH transmission as specified in TS 38.214 [12], clause 6.1.2.1. Support of this field is reported for shared spectrum channel access and non-shared spectrum channel access, respectively. UE indicating support of this feature shall support at least one of type2-PUSCH-RepetitionMultiSlots and pusch-RepetitionMultiSlots for shared spectrum and non-shared spectrum respectively.
	UE
	No
	No
	No

	ra-Type0-PUSCH

Indicates whether the UE supports resource allocation Type 0 for PUSCH as specified in TS 38.214 [12].
	UE
	No
	No
	No

	rateMatchingCtrlResrcSetDynamic

Indicates whether the UE supports dynamic rate matching for DL control resource set.
	UE
	Yes
	No
	No

	rateMatchingResrcSetDynamic

Indicates whether the UE supports receiving PDSCH with resource mapping that excludes the REs corresponding to resource sets configured with RB-symbol level granularity indicated by bitmaps (see patternType in RateMatchPattern in TS 38.331[9]) based on dynamic indication in the scheduling DCI as specified in TS 38.214 [12].
	UE
	No
	No
	No

	rateMatchingResrcSetSemi-Static

Indicates whether the UE supports receiving PDSCH with resource mapping that excludes the REs corresponding to resource sets configured with RB-symbol level granularity indicated by bitmaps and controlResourceSet (see patternType in RateMatchPattern in TS 38.331[9]) following the semi-static configuration as specified in TS 38.214 [12].
	UE
	Yes
	No
	No

	scs-60kHz

Indicates whether the UE supports 60kHz subcarrier spacing for data channel in FR1 as defined in clause 4.2-1 of TS 38.211 [6].
	UE
	No
	No
	FR1 only

	semiOpenLoopCSI

Indicates whether UE supports CSI reporting with report quantity set to 'CRI/RI/i1/CQI ' as defined in clause 5.2.1.4 of TS 38.214 [12].
	UE
	No
	No
	Yes

	semiStaticHARQ-ACK-Codebook

Indicates whether the UE supports HARQ-ACK codebook constructed by semi-static configuration.
	UE
	Yes
	No
	No

	simultaneousTCI-ActMultipleCC-r16
Indicates the UE support of simultaneous TCI state activation across multiple CCs. If the UE indicates support of this for a FR, the UE shall support this on the supported bands of the indicated FR where the UE reports the support of TCI-states for PDSCH using tci-StatePDSCH.
	UE
	No
	No
	Yes

	simultaneousSpatialRelationMultipleCC-r16
Indicates the UE support of simultaneous spatial relation across multiple CCs for aperiodic and semi-persistent SRS. The UE indicating support of this also indicates the capabilities of maximum and active supported spatial relations for the supported FR2 bands using maxNumberConfiguredSpatialRelations and maxNumberActiveSpatialRelations.
	UE
	No
	No
	FR2 only

	slotBasedDynamicPUCCH-Rep-r17
Indicates whether the UE supports both slot based dynamic PUCCH repetition and slot based dynamic repetition indication for PUCCH formats 0/1/2/3/4.

UE indicating support of this feature shall also indicate support of pucch-Repetition-F1-3-4 or pucch-Repetition-F0-2-r17.
	UE
	No
	No
	No

	spatialBundlingHARQ-ACK

Indicates whether the UE supports spatial bundling of HARQ-ACK bits carried on PUCCH or PUSCH per PUCCH group. With spatial bundling, two HARQ-ACK bits for a DL MIMO data is bundled into a single bit by logical "AND" operation.
	UE
	Yes
	No
	No

	spatialRelationUpdateAP-SRS-r16
Indicates the UE support of spatial relation update for AP-SRS using MAC CE. The UE indicating support of this also indicates the capabilities of supported SRS resources and maximum supported spatial relations for the supported FR2 bands using supportedSRS-Resources and maxNumberConfiguredSpatialRelations.
	UE
	No
	No
	FR2 only

	spCellPlacement
Indicates whether the UE supports a SpCell on FR1-FDD, FR1-TDD and/or FR2-TDD depending on which additional SCells of other frequency range(s) / duplex mode(s) are configured. It is applicable to NR SA and NR-DC (both MCG and SCG), where UL is configured on more than one of FR1-FDD, FR1-TDD and FR2-TDD in a cell group. If not included, the UE supports SpCell on any serving cell with UL in supported band combinations.
	UE
	No
	No
	No

	sps-HARQ-ACK-Deferral-r17

Indicates whether the UE supports SPS HARQ-ACK deferral in case of TDD collision comprised of the following functional components:

-
Identify HARQ-ACK bits of active SPS configurations for deferral in the initial PUCCH slot;

-
Determination of the target PUCCH slot for SPS HARQ-ACK deferral;

-
Multiplexing and transmission of deferred SPS HARQ-ACK information in the target PUCCH slot;

-
Handling of the collision for the same HARQ process due to deferred SPS HARQ-ACK.

Support of this feature is reported for licensed and unlicensed bands, respectively.
When this field is reported, either of non-SharedSpectrumChAccess-r16 or sharedSpectrumChAccess-r16 shall be reported, at least.

A UE supporting this feature shall also indicate support of downlinkSPS.
	UE
	No
	TDD only
	No

	sp-CSI-IM

Indicates whether the UE supports semi-persistent CSI-IM.
	UE
	No
	No
	Yes

	sp-CSI-ReportPUCCH

Indicates whether UE supports semi-persistent CSI reporting using PUCCH formats 2, 3 and 4. This applies only to non-shared spectrum channel access. For shared spectrum channel access, sp-CSI-ReportPUCCH-r16 applies.
	UE
	No
	No
	No

	sp-CSI-ReportPUSCH

Indicates whether UE supports semi-persistent CSI reporting using PUSCH. This applies only to non-shared spectrum channel access. For shared spectrum channel access, sp-CSI-ReportPUSCH-r16 applies.
	UE
	No
	No
	No

	sp-CSI-RS

Indicates whether the UE supports semi-persistent CSI-RS.
	UE
	Yes
	No
	Yes

	sps-ReleaseDCI-1-1-r16

Indicates whether the UE supports SPS release by DCI format 1_1. If the UE supports this feature, the UE needs to report downlinkSPS.
	UE
	No
	No
	No

	sps-ReleaseDCI-1-2-r16

Indicates whether the UE supports SPS release by DCI format 1_2. If the UE supports this feature, the UE needs to report downlinkSPS and dci-Format1-2And0-2-r16.
	UE
	No
	No
	No

	srs-AdditionalRepetition-r17

Indicates support of the value "n3" for repetitionFactor-r17.

The UE indicating support of this feature shall also indicate support of srs-increasedRepetition-r17.
	UE
	No
	No
	No

	srs-PeriodicityAndOffsetExt-r16

Indicates whether the UE supports the periodicity of semi-persistent and periodic SRS with 128, 256, 512, and 20480 slots.
	UE
	No
	No
	No

	supportedActivatedPRS-ProcessingWindow-r17

Indicates the number of supported activated PRS processing windows across all active DL BWPs. The UE can include this field only if the UE supports one of prs-ProcessingWindowType1A-r17, prs-ProcessingWindowType1B-r17 or prs-ProcessingWindowType2-r17. Otherwise, the UE does not include this field.
	UE
	No
	No
	No

	supportedDMRS-TypeDL

Defines supported DM-RS configuration types at the UE for DL reception. Type 1 is mandatory with capability signalling. Type 2 is optional. If this field is not included, Type 1 is supported.
	UE
	FD
	No
	Yes

	supportedDMRS-TypeUL

Defines supported DM-RS configuration types at the UE for UL transmission. Support of both type 1 and type 2 is mandatory with capability signalling. If this field is not included, Type 1 is supported.
	UE
	FD
	No
	Yes

	supportRepetitionZeroOffsetRV-r16

Indicates whether UE supports the value 0 for the parameter sequenceOffsetforRV.

The UE indicating support of this capability shall also indicate support of supportInter-slotTDM-r16 with maxNumberTCI-states-r16 set to 2 for at least one band.
	UE
	No
	No
	No

	supportRetx-Diff-CoresetPool-Multi-DCI-TRP-r16

Indicates that retransmission scheduled by a different CORESETPoolIndex for multi-DCI multi-TRP is not supported.

For multi-DCI multi-TRP operation, if this feature is reported, UE does not support retransmission scheduled by PDCCH received in a different CORESETPoolIndex compared to the CORESETPoolIndex of the initial transmission, i.e., the UE is not expected to receive, for the same HARQ process ID, DCI from a different CORESETPoolIndex that schedules the retransmission, i.e., NDI not flipped. This applies to both PDSCH and PUSCH retransmissions.

UE indicating support of this feature shall indicate support of multiDCI-MultiTRP-r16.
	UE
	No
	No
	No

	ta-BasedPDC-TN-NonSharedSpectrumChAccess-r17

Indicates whether the UE supports propagation delay compensation based on legacy TA procedure for TN and non-shared spectrum channel access.
	UE
	No
	No
	No

	targetSMTC-SCG-r16

Indicates the support of configuration of SMTC of target SCG cell with field targetCellSMTC-SCG.
	UE
	No
	No
	No

	tdd-MultiDL-UL-SwitchPerSlot

Indicates whether the UE supports more than one switch points in a slot for actual DL/UL transmission(s).
	UE
	No
	TDD only
	Yes

	tdd-PCellUL-TX-AllUL-Subframe-r16

Indicates whether the UE configured with tdm-patternConfig-r16 can be semi-statically configured with LTE UL transmissions in all UL subframes not limited to the reference tdm-pattern (only for type 1 UE) in case of TDD PCell. UE indicating support can configure LTE TDD PCell with this feature on the band combination which indicates support of tdm-restrictionTDD-endc-r16.
	UE
	No
	TDD only
	FR1 only

	tpc-PUCCH-RNTI

Indicates whether the UE supports group DCI message based on TPC-PUCCH-RNTI for TPC commands for PUCCH.
	UE
	No
	No
	Yes

	tpc-PUSCH-RNTI

Indicates whether the UE supports group DCI message based on TPC-PUSCH-RNTI for TPC commands for PUSCH.
	UE
	No
	No
	Yes

	tpc-SRS-RNTI

Indicates whether the UE supports group DCI message based on TPC-SRS-RNTI for TPC commands for SRS.
	UE
	No
	No
	Yes

	twoDifferentTPC-Loop-PUCCH

Indicates whether the UE supports two different TPC loops for PUCCH closed loop power control.
	UE
	Yes
	Yes
	Yes

	twoDifferentTPC-Loop-PUSCH

Indicates whether the UE supports two different TPC loops for PUSCH closed loop power control.
	UE
	Yes
	Yes
	Yes

	twoFL-DMRS

Defines whether the UE supports DM-RS pattern for DL reception and/or UL transmission with 2 symbols front-loaded DM-RS without additional DM-RS symbols.

The left most in the bitmap corresponds to DL reception and the right most bit in the bitmap corresponds to UL transmission.
	UE
	Yes
	No
	Yes

	twoFL-DMRS-TwoAdditionalDMRS-UL

Defines whether the UE supports DM-RS pattern for UL transmission with 2 symbols front-loaded DM-RS with one additional 2 symbols DM-RS.
	UE
	Yes
	No
	Yes

	twoPUCCH-AnyOthersInSlot

Indicates whether the UE supports transmission of two PUCCH formats in TDM in the same slot, which are not covered by twoPUCCH-F0-2-ConsecSymbols and onePUCCH-LongAndShortFormat.
	UE
	No
	No
	Yes

	twoPUCCH-F0-2-ConsecSymbols

Indicates whether the UE supports transmission of two PUCCHs of format 0 or 2 in consecutive symbols in a slot.
	UE
	No
	Yes
	Yes

	twoStepRACH-r16

Indicates whether the UE supports the following basic structure and procedure of 2-step RACH:

-
Fallback procedures from 2-step RA type to 4-step RA type;

-
MSGA PRACH resource and format determination;

-
MSGA PUSCH configuration;

-
Validation and transmission of MSGA PRACH and PUSCH;

-
Mapping between preamble of MSGA PRACH and PUSCH occasion with DMRS resource of MSGA PUSCH;

-
MSGB monitoring and decoding;

-
PUCCH transmission for HARQ-ACK feedback to a MSGB;

-
Power control for MSGA PRACH, MSGA PUSCH and PUCCH carrying HARQ-ACK feedback to MSGB.

-
Reconfiguration with sync using a contention free random access with 2-step RA type on MSGA PRACH and PUSCH resources that are associated with SSB resources of the target cell.
	UE
	No
	No
	No

	twoTCI-Act-servingCellInCC-List-r16
Indicates whether the UE supports receiving the Enhanced TCI States Activation/Deactivation for UE-specific PDSCH MAC CE (as specified in TS 38.321 [8] clause 6.1.3.24) indicating a serving cell configured as part of simultaneousTCI-UpdateList1 or simultaneousTCI-UpdateList2 as specified in TS 38.331 [9].

If the UE indicates support of simultaneousTCI-ActMultipleCC-r16 for a FR and support of at least one of singleDCI-SDM-scheme-r16, supportFDM-SchemeA-r16, supportFDM-SchemeB-r16, supportTDM-SchemeA-r16 or supportInter-slotTDM-r16 for at least one band or component carrier of this FR, the UE shall indicate support of twoTCI-Act-servingCellInCC-List-r16 for this FR.
	UE
	CY
	No
	Yes

	type1-HARQ-ACK-Codebook-r16

Indicates whether the UE supports Type 1 HARQ-ACK codebook for TDRA using the starting symbol of the PDCCH monitoring occasion in which the DL assignment is detected as the reference of the SLIV. If the UE supports this feature, the UE needs to report dci-Format1-2And0-2-r16. Support for FR1/FR2 is differentiated from the viewpoint of the scheduled carrier.
	UE
	No
	No
	Yes

	type1-PUSCH-RepetitionMultiSlots

Indicates whether the UE supports Type 1 PUSCH transmissions with configured grant as specified in TS 38.214 [12] with UL-TWG-repK value equal to 2, 4, or 8 with a single repetition of the transport block within each slot, and redundancy version pattern as indicated by UL-TWG-RV-rep. A UE supporting this feature shall also support Type 1 PUSCH transmissions with configured grant as specified in TS 38.214 [12] with UL-TWG-repK value of one. This applies only to non-shared spectrum channel access. For shared spectrum channel access, type1-PUSCH-RepetitionMultiSlots-r16 applies.
	UE
	No
	No
	No

	type2-CG-ReleaseDCI-0-1-r16

Indicates whether the UE supports type 2 configured grant release by DCI format 0_1. If the UE supports this feature, the UE needs to report configuredUL-GrantType2 or configuredUL-GrantType2-v1650.
	UE
	No
	No
	No

	type2-CG-ReleaseDCI-0-2-r16

Indicates whether the UE supports type 2 configured grant release by DCI format 0_2. If the UE supports this feature, the UE needs to report configuredUL-GrantType2 or configuredUL-GrantType2-v1650 and dci-Format1-2And0-2-r16.
	UE
	No
	No
	No

	type2-HARQ-ACK-Codebook-r16

Indicates whether the UE supports Type 2 HARQ-ACK codebook when HARQ-ACK feedback in a codebook corresponds to more than one unicast DL DCI for same scheduled cell in a monitoring occasion of a scheduling cell using the PDSCH starting time in addition to the existing monitoring occasion and Cell index to order the HARQ-ACK feedback.
	UE
	No
	No
	No

	type2-PUSCH-RepetitionMultiSlots

Indicates whether the UE supports Type 2 PUSCH transmissions with configured grant as specified in TS 38.214 [12] with UL-TWG-repK value equal to 2, 4, or 8 with a single repetition of the transport block within each slot, and redundancy version pattern as indicated by UL-TWG-RV-rep. A UE supporting this feature shall also support Type 2 PUSCH transmissions with configured grant as specified in TS 38.214 [12] with UL-TWG-repK value of one. This applies only to non-shared spectrum channel access. For shared spectrum channel access, type2-PUSCH-RepetitionMultiSlots-r16 applies.
	UE
	No
	No
	No

	type2-SP-CSI-Feedback-LongPUCCH

Indicates whether UE supports Type II CSI semi-persistent CSI reporting over PUCCH Formats 3 and 4 as defined in clause 5.2.4 of TS 38.214 [12].
	UE
	No
	No
	No

	uci-CodeBlockSegmentation

Indicates whether the UE supports segmenting UCI into multiple code blocks depending on the payload size.
	UE
	Yes
	No
	Yes

	ul-64QAM-MCS-TableAlt

Indicates whether the UE supports the alternative 64QAM MCS table for PUSCH with and without transform precoding respectively.
	UE
	No
	No
	Yes

	ul-SchedulingOffset

Indicates whether the UE supports UL scheduling slot offset (K2) greater than 12.
	UE
	Yes
	Yes
	Yes

	unifiedJointTCI-commonUpdate-r17

Indicates the maximum number of configured CC lists per cell group for common multi-CC TCI state ID update and activation.

The UE indicating support of this feature shall also indicate support of unifiedJointTCI-commonMultiCC-r17 or unifiedSeparateTCI-commonMultiCC-r17.
	UE
	No
	No
	No


