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Introduce the possibility to disable inner loop DL power control to prevent DL TX power unbalance. The requirements on downlink power control performance can be found in TS 25.101 (section 8.8). Three DL power control test cases are defined which set requirement on:

1) DTCH BLER shall be maintained without demanding to high downlink TX power

2) Initial convergence from different values of DPCH initial power

3) No wind-up effects shall be present when DPCH maximum downlink TX power has been reached.

Despite of above mentioned test cases concerns have been raised regarding if the requirements specified in 25.101 on DL power control are sufficient to prevent that poor UE implementation causing capacity degradation. A possibility to disable inner loop power control may be important, since it is hard to cover all possible channel situations for the downlink outer loop power control and no test cases for downlink power balancing exist at all. 

There are also situations were other techniques of combating radio channel fading may be more beneficial (e.g. in very high speed environments), such as soft handover, STTD etc.

The solution adds an enable/disable inner loop DL power control flag in the RL SETUP and DL POWER CONTROL REQUEST messages. This means that we can use to DL Power Control procedure to set a desired DL TX power (Pref) e.g. during soft handover.

Consequences if not approved: 

Limits the UTRAN control of the downlink power drift and radio resources.
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8.3.1
Radio Link Setup

8.3.1.1
General

This procedure is used for establishing the necessary resources in the DRNS for one or more radio links.

The connection-oriented service of the signalling bearer shall be established in conjunction with this procedure.

8.3.1.2
Successful Operation
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Figure 1: Radio Link Setup procedure: Successful Operation

When the SRNC makes an algorithmic decision to add the first cell or set of cells from a DRNS to the active set of a specific RRC connection, the RADIO LINK SETUP REQUEST message is sent to the corresponding DRNC to request setup of the radio link(s).
The message includes the S-RNTI associated to the UE, and, if the UE context is already present in the DRNC, the corresponding D-RNTI.

[FDD - The First RLS Indicator IE indicates if the concerning RL shall be considered part of the first RLS established towards this UE. If the First RLS indicator IE is set to "first RLS", the DRNS shall use a TPC pattern of n*"01" + "1" in the DL of the concerning RL and all RLs which are part of the same RLS, until UL synchronisation is achieved on the Uu. The TPC pattern shall continuously be repeated but shall be restarted at the beginning of every frame with CFNmod4=0. For all other RLs, the DRNS shall use a TPC pattern of all "1"'s in the DL until UL synchronisation is achieved on the Uu.]
[FDD - The Diversity Control Field IE indicates for each RL except for the first RL whether the DRNS shall combine the RL with any of the other RLs or not on the Iur. If the Diversity Control Field IE is set to "May" (be combined with another RL), then the DRNS shall decide for any of the alternatives. If the Diversity Control Field IE is set to "Must", the DRNS shall combine the RL with one of the other RL. When an RL is to be combined the DRNS shall choose which RL(s) to combine it with.]

If the RADIO LINK SETUP REQUEST message includes the Allowed Queuing Time IE the DRNS may queue the request before providing a response to the SRNC.

[FDD - If the Initial DL TX Power IE and Uplink SIR Target IE are present in the message, the DRNS shall use the indicated DL TX Power and Uplink SIR Target as initial value. If the value of the Initial DL TX Power IE is outside the configured DL TX power range, the DRNS shall apply these constrains when setting the initial DL TX power. The DRNS shall also include the configured DL TX power range defined by Maximum DL TX Power IE and Minimum DL TX Power IE in the RADIO LINK SETUP RESPONSE message.]

[FDD - If the Primary CPICH Ec/No IE is present, the DRNC should use the indicated value when deciding the Initial DL TX Power.]

[TDD - If the Primary CCPCH RSCP IE and/or the DL Timeslot ISCP IE are present, the DRNC should use the indicated values when deciding the Initial DL TX Power.] 

[FDD – If the received Limited Power Increase IE is set to 'Used', the DRNS shall, if supported, use Limited Power Increase according to ref. [10] section 5.2.1 for the inner loop DL power control.]
[FDD – If the received Inner Loop DL PC Status IE is set to  “Active”, the DRNS shall activate the inner loop DL power control for all RLs. If Inner Loop DL PC Status IE is set to  “Inactive”, the DRNS shall deactivate the inner loop DL power control for all RLs according to ref. [10]]

8.3.15
Downlink Power Control [FDD]

8.3.15.1
General

The purpose of this procedure is to balance the DL transmission powers of the radio links for one UE.

This procedure shall use the signalling bearer connection for the relevant UE context.

The Downlink Power Control procedure may be initiated by the SRNC at any time after establishing a Radio Link. If the SRNC has initiated deletion of the last Radio Link in this DRNS the Downlink Power Control procedure shall not be initiated.

8.3.15.2
Successful Operation
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Figure 2: 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.

If the Inner Loop DL PC Status IE is present and set to 'Active ', the DRNS shall activate inner loop DL power control for all radio links for the UE context. If the Inner Loop DL PC Status IE is present and set to 'Inactive ', the DRNS shall deactivate inner loop DL power control for all radio links for the UE context according to ref. [10].
Power Adjustment
The power balancing adjustment shall be superimposed on the inner loop power control adjustment (see Ref. [10]) if activated. The power balancing adjustment shall be such that:
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with an accuracy of ±0.5 dB

where the sum is performed over an adjustment period corresponding to a number of frames equal to the value of the Adjustment Period IE, Pref is the value of the DL Reference Power IE, Pinit is the power at the beginning of the adjustment period and r is given by the Adjustment Ratio IE.

The adjustment within one adjustment period shall in any case be performed with the constraints given by the Max Adjustment Step IE and the DL TX power range set by the DRNC.

The power adjustments shall be repeated for every adjustment period, until a new DL POWER CONTROL REQUEST message is received or the RL is deleted.

9.1.3
RADIO LINK SETUP REQUEST

9.1.3.1
FDD Message

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

Message Type
M

9.2.1.40

YES
reject

Transaction ID
M

9.2.1.59

–


SRNC-Id
M

RNC-Id

9.2.1.50

YES
reject

S-RNTI
M

9.2.1.53

YES
reject

D-RNTI
O

9.2.1.24

YES
reject

Allowed Queuing Time
O

9.2.1.2

YES
reject

UL DPCH Information

1


YES
reject

>UL Scrambling Code
M

9.2.2.53

–


>Min UL Channelisation Code Length 
M

9.2.2.25

–


>Max Number of UL DPDCHs
C – CodeLen

9.2.2.24

–


>Puncture Limit
M

9.2.1.46
For the UL.
–


>TFCS
M

TFCS for the UL 9.2.1.63

–


>UL DPCCH Slot Format
M

9.2.2.52

–


>Uplink SIR Target
O

Uplink SIR

9.2.1.69

–


>Diversity mode
M

9.2.2.8

–










>SSDT Cell Identity Length
O

9.2.2.41

–


>S Field Length
O

9.2.2.36

–


DL DPCH Information

1


YES
reject

>TFCS
M

TFCS for the DL.

9.2.1.63

–


>DL DPCH Slot Format
M

9.2.2.9

–


>Number of DL channelisation codes
M



–


>TFCI Signalling Mode
M

9.2.2.46

–


>TFCI Presence
C- SlotFormat

9.2.1.55

–


>Multiplexing  Position
M

9.2.2.26

–


>Power Offset Information

1


–


>>PO1
M

Power Offset
9.2.2.30
Power offset for the TFCI bits.
–


>>PO2
M

Power Offset
9.2.2.30
Power offset for the TPC bits.
–


>>PO3
M

Power Offset
9.2.2.30
Power offset for the pilot bits.
–


>FDD TPC Downlink Step Size
M

9.2.2.16

–


>Limited Power Increase
M

9.2.1.33

–


   >Inner Loop DL PC Status
M

9.2.2.x

–


DCH Information

1..<maxnoofDCHs>


GLOBAL
reject

>Payload CRC Presence Indicator
M

9.2.1.42

–


>UL FP Mode
M

9.2.1.67

–


>ToAWS
M

9.2.1.58

–


>ToAWE
M

9.2.1.57

–


>DCH Specific Info

1..<maxnoofDCHs>


–


>>DCH ID
M

9.2.1.16

–


>>TrCh Source Statistics Descriptor
M

9.2.1.65

–


>>Transport Format Set
M

9.2.1.64
For the UL.
–


>>Transport Format Set
M

9.2.1.64
For the DL.
–


>>BLER 
M

9.2.1.3
For the UL.
–


>>BLER 
M

9.2.1.3
For the DL.
–


>>Allocation/Retention  Priority
M

9.2.1.1

–


>>Frame Handling Priority
M

9.2.1.29

–


>>QE-Selector
M

9.2.1.46A

–


>>DRAC control
M

9.2.2.13

–


DSCH Information

0..1


YES
reject

>DSCH Info

1..<maxnoofDSCHs>


EACH
reject

>>DSCH ID
M



–


>>TrCh Source

Statistics Descriptor
M



–


>>Transport Format 

Set
M


For DSCH
–


>>Allocation/Retention

Priority
M



–


>>Scheduling Priority

Indicator
M



–


>>BLER 
M



–


>PDSCH RL ID
M

RL ID




>TFCS
M

TFCS for the DL.
For DSCH
–


RL Information

1…<maxnoofRLs>


EACH
notify

>RL ID
M

9.2.1.49

–


>C-Id
M

9.2.1.6

–


>First RLS Indicator
M



-


>Frame Offset
M

9.2.1.30

–


>Chip Offset
M

9.2.2.1

–


>Propagation Delay
O

9.2.2.33

–


>Diversity Control Field
C – NotFirstRL

9.2.2.6

–


>Initial DL TX Power
C_ifAlone

DL Power

9.2.2.10

–


>Primary CPICH Ec/No
C_ifAlone

9.2.2.32

–


>SSDT Cell Identity 
O

9.2.2.40

–


>Transmit Diversity Indicator
C –
Diversity mode

9.2.2.50

–


Transmission Gap Pattern Sequence Information
O



YES
reject

Active Pattern Sequence Information
O



YES
reject

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

9.2.1.40

YES
ignore

Transaction ID
M

9.2.1.59

–


Power Adjustment Type
M

9.2.2.28

YES
ignore

DL Reference Power
C-Common

DL Power

9.2.2.10

YES
ignore

Inner Loop DL PC Status
O

9.2.2.x

YES
ignore

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


GLOBAL
ignore

>RL ID
M

9.2.1.49

–


>DL Reference Power
M

DL Power

9.2.2.10

–


Max Adjustment Step
C-CommonOrIndividual

9.2.2.23

YES
ignore

Adjustment Period
C-CommonOrIndividual

9.2.2.22

YES
ignore

Adjustment Ratio
C-CommonOrIndividual



YES
ignore

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'

Range Bound
Explanation

MaxnoofRLs 
Maximum number of RLs for one UE.

9.2.2.x
Inner Loop DL PC Status (NEW)

The Inner Loop DL PC Status IE indicates whether inner loop DL control shall be active or inactive for all radio links for the UE context.
IE/Group Name
Presence
Range
IE type and reference
Semantics description

Inner Loop DL PC Status


ENUMERATED(Active,
Inactive)


9.3.3
PDU Definitions

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

--

-- PDU definitions for RNSAP.

--

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

RNSAP-PDU-Contents {
itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 

umts-Access (20) modules (3) rnsap (1) version1 (1) rnsap-PDU-Contents (1) }
DEFINITIONS AUTOMATIC TAGS ::= 

// partly skipped


IB-SG-POS,

IB-SG-REP,

IMSI,

InnerLoopDLPCStatus,

L3-Information,


LimitedPowerIncrease,


MAC-c-sh-SDU-Length,


MaximumAllowedULTxPower,

// partly skipped


id-GeneralCauseItem-RL-AdditionFailureTDD,


id-GeneralCauseItem-RL-ReconfFailure,


id-GeneralCauseItem-RL-SetupFailureFDD,


id-GeneralCauseItem-RL-SetupFailureTDD,

id-IMSI,

id-InnerLoopDLPCStatus,

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

--

-- RADIO LINK SETUP REQUEST FDD

--

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

RadioLinkSetupRequestFDD ::= SEQUENCE {

protocolIEs                     ProtocolIE-Container       {{RadioLinkSetupRequestFDD-IEs}},


protocolExtensions              ProtocolExtensionContainer {{RadioLinkSetupRequestFDD-Extensions}}                   OPTIONAL,


...

}

RadioLinkSetupRequestFDD-IEs RNSAP-PROTOCOL-IES ::= {


{ ID id-SRNC-ID




CRITICALITY reject
TYPE RNC-ID





PRESENCE mandatory} |

{ ID id-S-RNTI




CRITICALITY reject
TYPE S-RNTI 




PRESENCE mandatory
} |


{ ID id-D-RNTI




CRITICALITY reject
TYPE D-RNTI




PRESENCE optional
} |


{ ID id-AllowedQueuingTime 

CRITICALITY reject
TYPE AllowedQueuingTime 


PRESENCE optional
} |


{ ID id-UL-DPCH-Information-RL-SetupRqstFDD
CRITICALITY reject
TYPE UL-DPCH-Information-RL-SetupRqstFDD

PRESENCE mandatory
} |


{ ID id-DL-DPCH-Information-RL-SetupRqstFDD
CRITICALITY reject
TYPE DL-DPCH-Information-RL-SetupRqstFDD

PRESENCE mandatory
} |


{ ID id-DCH-Information-RL-SetupRqstFDD

CRITICALITY reject
TYPE DCH-InformationList-RL-SetupRqstFDD

PRESENCE mandatory
} |


{ ID id-DSCH-Information-RL-SetupRqstFDD
CRITICALITY reject
TYPE DSCH-Information-RL-SetupRqstFDD


PRESENCE optional

} |

{ ID id-RL-Information-RL-SetupRqstFDD

CRITICALITY notify
TYPE RL-InformationList-RL-SetupRqstFDD

PRESENCE mandatory
}|


{ ID id-Transmission-Gap-Pattern-Sequence-Information

CRITICALITY reject
TYPE Transmission-Gap-Pattern-Sequence-Information
 PRESENCE optional } |
{ ID id-Active-Pattern-Sequence-Information
CRITICALITY reject
TYPE Active-Pattern-Sequence-Information
 PRESENCE optional },

...

}

UL-DPCH-Information-RL-SetupRqstFDD ::= SEQUENCE {


ul-ScramblingCode



UL-ScramblingCode,


minUL-ChannelisationCodeLength


MinUL-ChannelisationCodeLength,


maxNrOfUL-DPCHs




MaxNrOfUL-DPCHs


OPTIONAL


-- This IE is present only if minUL-ChannelisationCodeLength equals to 4 -- ,


ul-PunctureLimit



PunctureLimit,


ul-TFCS






TFCS,


ul-DPCCH-SlotFormat



UL-DPCCH-SlotFormat,


ul-SIRTarget




UL-SIR


OPTIONAL, }

UL-DPCH-Information-RL-SetupRqstFDD-ExtIEs RNSAP-PROTOCOL-EXTENSION ::= {


...

}

DL-DPCH-Information-RL-SetupRqstFDD ::= SEQUENCE {


tFCS






TFCS,


dl-DPCH-SlotFormat



DL-DPCH-SlotFormat,


nrOfDLchannelisationcodes

NrOfDLchannelisationcodes,

tFCI-SignallingMode



TFCI-SignallingMode,


tFCI-Presence




TFCI-Presence


OPTIONAL


-- This IE is present if Slot Format is from 12 to 16 --,


multiplexingPosition



MultiplexingPosition,


powerOffsetInformation



SEQUENCE {



po1-ForTFCI-Bits



PowerOffset,



po2-ForTPC-Bits




PowerOffset,



po3-ForPilotBits



PowerOffset,



...


},


fdd-dl-TPC-DownlinkStepSize

FDD-TPC-DownlinkStepSize,

limitedPowerIncrease


LimitedPowerIncrease,


innerLoopDLPCStatus



InnerLoopDLPCStatus,

iE-Extensions




ProtocolExtensionContainer { {DL-DPCH-Information-RL-SetupRqstFDD-ExtIEs} } OPTIONAL,


...

}

DL-DPCH-Information-RL-SetupRqstFDD-ExtIEs RNSAP-PROTOCOL-EXTENSION ::= {


...

}

DCH-InformationList-RL-SetupRqstFDD 


::= SEQUENCE (SIZE (1..maxNrOfDCHs)) OF DCH-InformationItem-RL-SetupRqstFDD

DCH-InformationItem-RL-SetupRqstFDD ::= SEQUENCE {


payloadCRC-PresenceIndicator

PayloadCRC-PresenceIndicator,


ul-FP-Mode






UL-FP-Mode,


toAWS







ToAWS,


toAWE







ToAWE,

dCH-SpecificInformationList


DCH-SpecificInformationList-RL-SetupRqstFDD,

iE-Extensions





ProtocolExtensionContainer { {DCH-InformationItem-RL-SetupRqstFDD-ExtIEs} } OPTIONAL,


...

}

DCH-InformationItem-RL-SetupRqstFDD-ExtIEs RNSAP-PROTOCOL-EXTENSION ::= {


...

}
DCH-SpecificInformationList-RL-SetupRqstFDD ::= SEQUENCE (SIZE (1..maxNrOfDCHs)) OF DCH-SpecificItem-RL-SetupRqstFDD

DCH-SpecificItem-RL-SetupRqstFDD ::=
SEQUENCE {

dCH-ID







DCH-ID,


trCH-SrcStatisticsDescr



TrCH-SrcStatisticsDescr,

// partly skipped

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

--

-- 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-InnerLoopDLPCStatus


CRITICALITY
ignore
TYPE InnerLoopDLPCStatus



PRESENCE
optional } |

{ 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 MaxAdjustmentStep


PRESENCE conditional
} |

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

{ ID id-AdjustmentPeriod


CRITICALITY ignore
TYPE AdjustmentPeriod


PRESENCE conditional
}|


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

{ ID id-AdjustmentRatio


CRITICALITY ignore
TYPE ScaledAdjustmentRatio


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,

// partly skipped

-- I

IB-SG-POS
::= INTEGER (0..4094)
-- Only even positions allowed
IB-SG-REP
::= ENUMERATED {rep4, rep8, rep16, rep32, rep64, rep128, rep256, rep512, rep1024, rep2048, rep4096}
IMSI

::= OCTET STRING (SIZE(3..8))
InnerLoopDLPCStatus

::= ENUMERATED {active, inactive}
// partly skipped

id-UL-CCTrCH-InformationModifyList-RL-ReconfPrepTDD






INTEGER ::= 260
id-UL-CCTrCH-InformationModifyList-RL-ReconfRqstTDD






INTEGER ::= 261
id-UL-CCTrCH-InformationDeleteItem-RL-ReconfRqstTDD






INTEGER ::= 262
id-UL-CCTrCH-InformationDeleteList-RL-ReconfRqstTDD






INTEGER ::= 263
id-UL-DPCH-InformationDeleteListIE-RL-ReconfReadyTDD





INTEGER ::= 264
id-UL-DPCH-InformationModifyListIE-RL-ReconfReadyTDD





INTEGER ::= 265
id-UnsuccessfulRL-InformationResponse-RL-AdditionFailureTDD




INTEGER ::= 266
id-USCH-AddList-RL-ReconfPrepTDD










INTEGER ::= 267
id-USCH-DeleteList-RL-ReconfPrepTDD










INTEGER ::= 268
id-USCH-InformationListIE-RL-AdditionRspTDD








INTEGER ::= 269
id-USCH-InformationListIEs-RL-SetupRspTDD








INTEGER ::= 270
id-USCH-InformationList-RL-SetupRqstTDD









INTEGER ::= 271
id-USCH-ModifyList-RL-ReconfPrepTDD










INTEGER ::= 272
id-USCHToBeAddedOrModifiedList-RL-ReconfReadyTDD






INTEGER ::= 273
id-DL-Physical-Channel-Information-RL-SetupRqstTDD






INTEGER ::= 274

id-UL-Physical-Channel-Information-RL-SetupRqstTDD






INTEGER ::= 275

id-ClosedLoopMode1-SupportIndicator










INTEGER ::= 276
id-ClosedLoopMode2-SupportIndicator










INTEGER ::= 277
id-RNCsWithCellsInTheAccessedURA-List-UL-ST-IndTDD






INTEGER ::= 278
id-STTD-SupportIndicator












INTEGER ::= 279
id-InnerLoopDLPCStatus













INTEGER
::= XXX
END
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