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The IE PUCCH-PowerControl is used to configure UE-specific parameters for the power control of PUCCH.
PUCCH-PowerControl information element
-- ASN1START
-- TAG-PUCCH-POWERCONTROL-START
PUCCH-PowerControl ::=              SEQUENCE {
    deltaF-PUCCH-f0                     INTEGER (-16..15)                                                       OPTIONAL, -- Need R
    deltaF-PUCCH-f1                     INTEGER (-16..15)                                                       OPTIONAL, -- Need R
    deltaF-PUCCH-f2                     INTEGER (-16..15)                                                       OPTIONAL, -- Need R
    deltaF-PUCCH-f3                     INTEGER (-16..15)                                                       OPTIONAL, -- Need R
    deltaF-PUCCH-f4                     INTEGER (-16..15)                                                       OPTIONAL, -- Need R
    p0-Set                              SEQUENCE (SIZE (1..maxNrofPUCCH-P0-PerSet)) OF P0-PUCCH                 OPTIONAL, -- Need M
    pathlossReferenceRSs                SEQUENCE (SIZE (1..maxNrofPUCCH-PathlossReferenceRSs)) OF PUCCH-PathlossReferenceRS
                                                                                                                OPTIONAL, -- Need M
    twoPUCCH-PC-AdjustmentStates        ENUMERATED {twoStates}                                                  OPTIONAL, -- Need S
    ...,
    [[
    pathlossReferenceRSs-v1610          SetupRelease { PathlossReferenceRSs-v1610 }                             OPTIONAL -- Need M
    ]]
}

P0-PUCCH ::=                            SEQUENCE {
    p0-PUCCH-Id                             P0-PUCCH-Id,
    p0-PUCCH-Value                          INTEGER (-16..15)
}

P0-PUCCH-Id ::=                         INTEGER (1..8)

PathlossReferenceRSs-v1610 ::=          SEQUENCE (SIZE (1..maxNrofPUCCH-PathlossReferenceRSsDiff-r16)) OF PUCCH-PathlossReferenceRS-r16

PUCCH-PathlossReferenceRS ::=                   SEQUENCE {
    pucch-PathlossReferenceRS-Id                PUCCH-PathlossReferenceRS-Id,
    referenceSignal                             CHOICE {
        ssb-Index                                   SSB-Index,
        csi-RS-Index                                NZP-CSI-RS-ResourceId
    }
}

PUCCH-PathlossReferenceRS-r16 ::=                   SEQUENCE {
    pucch-PathlossReferenceRS-Id-r16                    PUCCH-PathlossReferenceRS-Id-v1610,
    referenceSignal-r16                                 CHOICE {
        ssb-Index-r16                                       SSB-Index,
        csi-RS-Index-r16                                    NZP-CSI-RS-ResourceId
    }
}

-- TAG-PUCCH-POWERCONTROL-STOP
-- ASN1STOP


	P0-PUCCH field descriptions

	p0-PUCCH-Value
P0 value for PUCCH with 1dB step size.



	PUCCH-PowerControl field descriptions

	deltaF-PUCCH-f0
deltaF for PUCCH format 0 with 1dB step size (see TS 38.213 [13], clause 7.2).

	deltaF-PUCCH-f1
deltaF for PUCCH format 1 with 1dB step size (see TS 38.213 [13], clause 7.2).

	deltaF-PUCCH-f2
deltaF for PUCCH format 2 with 1dB step size (see TS 38.213 [13], clause 7.2).

	deltaF-PUCCH-f3
deltaF for PUCCH format 3 with 1dB step size (see TS 38.213 [13], clause 7.2).

	deltaF-PUCCH-f4
deltaF for PUCCH format 4 with 1dB step size (see TS 38.213 [13], clause 7.2).

	p0-Set
A set with dedicated P0 values for PUCCH, i.e.,  {P01, P02,... } (see TS 38.213 [13], clause 7.2).

	pathlossReferenceRSs, pathlossReferenceRSs-v1610
A set of Reference Signals (e.g. a CSI-RS config or a SS block) to be used for PUCCH pathloss estimation. Up to maxNrofPUCCH-PathlossReference-RSs may be configured. If the field is not configured, the UE uses the SSB as reference signal (see TS 38.213 [13], clause 7.2). The set includes References Signals indicated in pathlossReferenceRSs (without suffix) and in pathlossReferenceRSs-v1610. The UE maintains pathlossReferenceRSs and pathlossReferenceRSs-v1610 separately: Receiving pathlossReferenceRSs-v1610 set to release releases only the entries that were configured by pathlossReferenceRSs-v1610, and receiving pathlossReferenceRSs-v1610 set to setup replaces only the entries that were configured by pathlossReferenceRSs-v1610 with the newly signalled entries.

	twoPUCCH-PC-AdjustmentStates
Number of PUCCH power control adjustment states maintained by the UE (i.e., g(i)). If the field is present (n2) the UE maintains two power control states (i.e., g(i,0) and g(i,1)). If the field is absent, it maintains one power control state (i.e., g(i,0)) (see TS 38.213 [13], clause 7.2).




	BeamFailureRecoveryConfig field descriptions

	beamFailureRecoveryTimer
Timer for beam failure recovery timer. Upon expiration of the timer the UE does not use CFRA for BFR. Value in ms. Value ms10 corresponds to 10 ms, value ms20 corresponds to 20 ms, and so on.

	candidateBeamRSList, candidateBeamRSListExt-v1610
The list of reference signals (CSI-RS and/or SSB) identifying the candidate beams for recovery and the associated RA parameters. The UE shall consider this list to include all elements of candidateBeamRSList (without suffix) and all elements of candidateBeamRSListExt-v1610. The UE maintains awareness of which elements were configured by candidateBeamRSListExt-v1610, and subsequently received contents of candidateBeamRSListExt-v1610 apply to these entries (i.e., receiving candidateBeamRSListExt-v1610 set to release releases the entries that were configured by candidateBeamRSListExt-v1610, and receiving candidateBeamRSListExt-v1610 set to setup replaces the entries that were configured by candidateBeamRSListExt-v1610 with the newly signalled entries). The network configures these reference signals to be within the linked DL BWP (i.e., within the DL BWP with the same bwp-Id) of the UL BWP in which the BeamFailureRecoveryConfig is provided. 

	msg1-SubcarrierSpacing
Subcarrier spacing for contention free beam failure recovery. Only the values 15 kHz or 30 kHz (FR1), and 60 kHz or 120 kHz (FR2) are applicable. See TS 38.211 [16], clause 5.3.2.

	rsrp-ThresholdSSB
L1-RSRP threshold used for determining whether a candidate beam may be used by the UE to attempt contention free random access to recover from beam failure (see TS 38.213 [13], clause 6).

	ra-prioritization
Parameters which apply for prioritized random access procedure for BFR (see TS 38.321 [3], clause 5.1.1).

	ra-PrioritizationTwoStep
Parameters which apply for prioritized 2-step random access procedure for BFR (see TS 38.321 [3], clause 5.1.1).

	ra-ssb-OccasionMaskIndex
Explicitly signalled PRACH Mask Index for RA Resource selection in TS 38.321 [3]. The mask is valid for all SSB resources.

	rach-ConfigBFR
Configuration of contention free random access occasions for BFR.

	recoverySearchSpaceId
Search space to use for BFR RAR. The network configures this search space to be within the linked DL BWP (i.e., within the DL BWP with the same bwp-Id) of the UL BWP in which the BeamFailureRecoveryConfig is provided. The CORESET associated with the recovery search space cannot be associated with another search space. Network always configures the UE with a value for this field when contention free random access resources for BFR are configured.

	rootSequenceIndex-BFR
PRACH root sequence index (see TS 38.211 [16], clause 6.3.3.1) for beam failure recovery.

	spCell-BFR-CBRA
Indicates that UE is configured to send BFR MAC CE for SpCell BFR as specified in TS38.321 [3].

	ssb-perRACH-Occasion
Number of SSBs per RACH occasion for CF-BFR, see TS 38.213 [13], clause 8.1.



	BFR-CSIRS-Resource field descriptions

	csi-RS
The ID of a NZP-CSI-RS-Resource configured in the CSI-MeasConfig of this serving cell. This reference signal determines a candidate beam for beam failure recovery (BFR).

	ra-OccasionList
RA occasions that the UE shall use when performing BFR upon selecting the candidate beam identified by this CSI-RS. The network ensures that the RA occasion indexes provided herein are also configured by prach-ConfigurationIndex and msg1-FDM. Each RACH occasion is sequentially numbered, first, in increasing order of frequency resource indexes for frequency multiplexed PRACH occasions; second, in increasing order of time resource indexes for time multiplexed PRACH occasions within a PRACH slot and Third, in increasing order of indexes for PRACH slots.
If the field is absent the UE uses the RA occasion associated with the SSB that is QCLed with this CSI-RS.

	ra-PreambleIndex
The RA preamble index to use in the RA occasions associated with this CSI-RS. If the field is absent, the UE uses the preamble index associated with the SSB that is QCLed with this CSI-RS.



	BFR-SSB-Resource field descriptions

	ra-PreambleIndex
The preamble index that the UE shall use when performing BFR upon selecting the candidate beams identified by this SSB.

	ssb
The ID of an SSB transmitted by this serving cell. It determines a candidate beam for beam failure recovery (BFR).
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