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8.3.15.2
Successful Operation
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Figure 1: Downlink Power Control procedure, Successful Operation

The Downlink Power Control procedure is initiated by the SRNC sending a DL POWER CONTROL REQUEST message to the DRNC.

The Power Adjustment Type IE defines the characteristic of the power adjustment.

If the value of the Power Adjustment Type IE is Common, the DRNC shall perform the power adjustment (see below) for all radio links for the UE context using a common DL reference power level.

If the value of the Power Adjustment Type IE is Individual, the DRNC shall perform the power adjustment (see below) for all radio links addressed in the message using the given DL Reference Power per RL.

If the value of the Power Adjustment Type IE is 'None', the DRNS shall suspend on going power adjustments for all radio links for the UE context.

Power Adjustment
The DRNS shall perform  power balancing by using the received desired DL Reference Power IE as a reference for adjusting the applied DL power. The power balancing adjustment shall be superimposed on the inner loop power control adjustments according to [10].
The adjustment of the power shall be done periodicaly with constrains given by the included parameters Max Adjustment Step IE and Adjustment Period IE. All power adjustments during one adjustment period shall have the same sign or be zero. The power adjustments shall be precalculated at the start of each adjustment period using the current downlink power and the calculation shall be repeated for every new adjustment period.

DRNS shall suspend on going power adjustment operations at the reception of a new DL POWER CONTROL REQUEST message, and then perform the adjustment based on the new parameters.

9.1.20
DL POWER CONTROL REQUEST [FDD]

IE/Group Name
Presence
Range
IE type and reference
Semantics description
Criticality
Assigned Criticality

Message Type
M



YES
ignore

Transaction ID
M



–


Power Adjustment Type
M



YES
ignore

DL Reference Power
C-Common

DL Power

–


>DL Reference Power Information
C-Individual
1..<maxnoofRLs>


GLOBAL
ignore

>>RL ID
M



–


>>DL Reference Power
M

DL Power

–


Max Adjustment Step
C-CommonOrIndividual



–


. Adjustment Period
C-CommonOrIndividual



–


Condition
Explanation

Common
This IE is present only ''Adjustment Type " equals to 'Common'

Individual
This IE is present only ''Adjustment Type " equals to 'Individual'

CommonOrIndividual
This IE is present only ''Adjustment Type " equals to 'Common' or 'Individual'

9.2.2.53
Max Adjustment Step

Defines the maximum allowed value for the change of DL power level during a certain number of slots that can be utilised by the downlink power balancing algorithm. Max Adjustment Step IE defines a time period, in terms of number of slots, in which the accumulated power adjustments shall be maximum 1 dB. This value does not include the DL inner loop PC adjustment.

IE/Group Name
Presence
Range
IE type and reference
Semantics description

Max Adjustment Step


INTEGER (1, 2, 3, 4, 5, 6, 7, 8, 9, 10)
Time period in slots were a maximum power adjustment of 1 dB is allowed.

9.2.2.54
 Adjustment Period

Adjustment Period IE defines the period at the end of which the DL transmitted power shall converge, [with an accuracy of +-0.5 dB] to the reference power value assuming zero-sum alternating stream of DL PC commands received in that period of time.
IE/Group Name
Presence
Range
IE type and reference
Semantics description

Max Adjustment Period


INTEGER (10, 20, 30, 40, …, 5000)
Slots


………


RL-ID,


RL-Set-ID,


RNC-ID,


RepetitionLength,


RepetitionPeriod,


ReportCharacteristics,


S-FieldLength,


S-RNTI,


SCH-TimeSlot,

SAI,


SN,


SSDT-CellID,


SSDT-CellID-Length,


SSDT-Indication,


SSDT-SupportIndicator,


STTD-Indicator,

STTD-SupportIndicator,



ScaledAdjustmentPeriod,


ScaledMaxAdjustmentStep,


ScramblingCodeChange,


SecondaryCCPCH-SlotFormat,


SyncCase,


TDD-ChannelisationCode,


TDD-PhysicalChannelOffset,


TDD-TPC-DownlinkStepSize,

TFCI-Coding,


TFCI-Presence,


TFCI-SignallingMode,


TGD,


…………..


……….


id-L3-Information,

id-MAC-c-SDU-LengthListIE-CTCH-ResourceRspFDD,

id-MAC-c-SDU-LengthListIE-CTCH-ResourceRspTDD,

id-MAC-c-SDU-LengthListIE-option-CTCH-ResourceRspFDD,

id-MAC-c-SDU-LengthListIE-option-CTCH-ResourceRspTDD,


id-AdjustmentPeriod,

id-MaxAdjustmentStep,

id-MeasurementFilterCoefficient,


id-MeasurementID,


id-MultipleURAsIndicator,


id-NeighbouringFDD-CellInformationItem-RL-AdditionFailureFDD,

id-NeighbouringFDD-CellInformationItem-RL-AdditionRsp,

id-NeighbouringFDD-CellInformationItem-RL-SetupFailureFDD,

…….

-- **************************************************************

--

-- DOWNLINK POWER CONTROL REQUEST

--

-- **************************************************************

DL-PowerControlRequest ::= SEQUENCE {


protocolIEs                     ProtocolIE-Container       {{DL-PowerControlRequest-IEs}},


protocolExtensions              ProtocolExtensionContainer {{DL-PowerControlRequest-Extensions}}                   OPTIONAL,


...

}

DL-PowerControlRequest-IEs RNSAP-PROTOCOL-IES ::= {


{ ID id-PowerAdjustmentType


CRITICALITY ignore
TYPE PowerAdjustmentType



PRESENCE mandatory} |
    { ID id-DLReferencePower


CRITICALITY ignore
TYPE DL-Power






PRESENCE conditional} |

-- This IE is present only 'Adjustment Type' equals to 'Common'

{ ID id-DLReferencePowerList-DL-PC-Rqst

CRITICALITY ignore
TYPE DL-ReferencePowerInformationList-DL-PC-Rqst
PRESENCE conditional} |


-- This IE is present only 'Adjustment Type' equals to 'Individual'

{ ID id-MaxAdjustmentStep


CRITICALITY ignore
TYPE ScaledMaxAdjustmentStep


PRESENCE conditional
} |

-- This IE is present only ''Adjustment Type " equals to 'Common' or 'Individual'


{ ID id-AdjustmentPeriod


CRITICALITY ignore
TYPE ScaledAdjustmentPeriod


PRESENCE conditional
},


-- This IE is present only ''Adjustment Type " equals to 'Common' or 'Individual'

...

}

DL-ReferencePowerInformationList-DL-PC-Rqst 

::= RL-IE-ContainerList1 { {DL-ReferencePowerInformation-DL-PC-Rqst-IEs} }

DL-ReferencePowerInformation-DL-PC-Rqst-IEs RNSAP-PROTOCOL-IES ::= {


{ ID id-DL-ReferencePowerInformation-DL-PC-Rqst
CRITICALITY ignore
TYPE DL-ReferencePowerInformation-DL-PC-Rqst
PRESENCE mandatory
},


...

}

DL-ReferencePowerInformation-DL-PC-Rqst ::= SEQUENCE {


rL-ID





RL-ID,


dl-Reference-Power




DL-Power,


iE-Extensions




ProtocolExtensionContainer { {DL-ReferencePowerInformation-DL-PC-Rqst-ExtIEs} } OPTIONAL,


...

}

DL-ReferencePowerInformation-DL-PC-Rqst-ExtIEs RNSAP-PROTOCOL-EXTENSION ::= {


...

}

DL-PowerControlRequest-Extensions RNSAP-PROTOCOL-EXTENSION ::= {


...

}

-- M

MaxNrOfUL-DPCHs



::= INTEGER (1..6)

MAC-c-SDU-Length


::= INTEGER (1..5000)

MaximumAllowedULTxPower

::= INTEGER (-50..33)

MeasurementFilterCoefficient ::= INTEGER (1..256)

-- Measurement Filter Coefficient to be used for measurement
MeasurementID



::= INTEGER (0..1048575)

MultipleURAsIndicator ::= ENUMERATED {


multiple-URAs-exist,


single-URA-exists
}


ScaledAdjustmentPeriod


::= INTEGER(1..500)

-- AdjustmentPeriod (slots) = 10 * ScaledAdjustmentPeriod
ScaledMaxAdjustmentStep


::= INTEGER(1..10)

-- MaxAdjustmentStep  = 1 dB per ScaledMaxAdjustmentStep slots 
MeasurementChangeTime

::= INTEGER (1..6000)

-- The MeasurementChangeTime  gives the MeasurementChangeTime
-- in number of 10 ms periods.
-- E.g. Value 6000 means 60000ms(1min)

-- Unis is ms, Step is 10 ms

MeasurementHysteresisTime

::= INTEGER (1..6000)

-- The MeasurementHysteresisTime  gives the

-- MeasurementHysteresisTime in number of 10 ms periods.
-- E.g. Value 6000 means 60000ms(1min)

-- Unit is ms, Step is 10ms

MeasurementIncreaseDecreaseThreshold

::= CHOICE {


sir







SIR-Value-IncrDecrThres,


sir-error





SIR-Error-Value-IncrDecrThres,


transmitted-code-power


Transmitted-Code-Power-Value-IncrDecrThres,


rscp






RSCP-Value-IncrDecrThres,


...

}
MeasurementThreshold 


::= CHOICE {


sir







SIR-Value,


sir-error





SIR-Error-Value,


transmitted-code-power


Transmitted-Code-Power-Value,


rscp






RSCP-Value,


...

}
MidambleShift



::= INTEGER (0..15)

MinUL-ChannelisationCodeLength

::= ENUMERATED {


v4,


v8,


v16,


v32,


v64,


v128,


v256

}

MultiplexingPosition ::= ENUMERATED {


fixed,


flexible

}

-- **************************************************************

--

-- IEs

--

-- **************************************************************

id-AdjustmentPeriod














INTEGER ::= xx

id-AllRLItem-DM-Rprt













INTEGER ::= 0

id-AllRLItem-DM-Rsp














INTEGER ::= 1

id-AllRL-SetItem-DM-Rprt












INTEGER ::= 2

id-AllRL-SetItem-DM-Rsp













INTEGER ::= 3

id-AllowedQueuingTime













INTEGER ::= 4

id-BindingID















INTEGER ::= 5

id-C-ID

















INTEGER ::= 6

id-C-RNTI
















INTEGER ::= 7

id-CFN

















INTEGER ::= 8

……..

………

id-DiversityIndicationItem-RL-AdditionRspFDD







INTEGER ::= 76

id-DiversityIndicationItem-RL-AdditionRspTDD







INTEGER ::= 77

id-DiversityIndicationItem-RL-SetupFailureFDD







INTEGER ::= 78

id-DiversityIndicationItem-RL-SetupRspFDD








INTEGER ::= 79

id-FACH-InfoForOptionalS-CCPCH-CTCH-ResourceRspFDD






INTEGER ::= 80

id-FACH-InfoForOptionalS-CCPCH-CTCH-ResourceRspTDD






INTEGER ::= 81

id-FACH-InfoForS-CCPCH-CoupledToPRACHorPCPCH-CTCH-ResourceRspFDD


INTEGER ::= 82

id-FACH-InfoForS-CCPCH-CoupledToPRACH-CTCH-ResourceRspTDD




INTEGER ::= 83

id-IMSI

















INTEGER ::= 84

id-L3-Information














INTEGER ::= 85

id-MAC-c-SDU-LengthListIE-CTCH-ResourceRspFDD







INTEGER ::= 86

id-MAC-c-SDU-LengthListIE-CTCH-ResourceRspTDD







INTEGER ::= 87

id-MAC-c-SDU-LengthListIE-option-CTCH-ResourceRspFDD





INTEGER ::= 88

id-MAC-c-SDU-LengthListIE-option-CTCH-ResourceRspTDD





INTEGER ::= 89


id-MaxAdjustmentStep













INTEGER ::= 91

id-MeasurementFilterCoefficient











INTEGER ::= 92

id-MeasurementID














INTEGER ::= 93

…………….
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