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change:

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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8.2.17
Radio Link Setup

8.2.17.1
General

This procedure is used for establishing the necessary resources for a new Node B Communication Context in the Node B.

8.2.17.2
Successful Operation
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Figure 24: Radio Link Setup procedure: Successful Operation

The procedure is initiated with a RADIO LINK SETUP REQUEST message sent from the CRNC to Node B.

Upon reception of RADIO LINK SETUP REQUEST message, the Node B shall reserve necessary resources and configure the new Radio Link(s) according to the parameters given in the message.

[FDD – The RL Setup procedure can be used to setup one or more radio links. The procedure shall include the establishment of one or more DCHs on all radio links, and in addition, it can include the establishment of one or more DSCHs on one radio link.]

[TDD – The RL Setup procedure is used for setup of one radio link including one or more transport channels. The transport channels can be a mix of DCHs, DSCHs, and USCHs, including also combinations where one or more transport channel types are not present.]
[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 Node B 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 parameter n shall be set equal to the value received in the DL TPC pattern 01 count IE  in the Cell Setup procedure. 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 Node B 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 the first RL in the message) whether the Node B shall combine the concerned RL or not. If the Diversity Control Field IE indicates, "may be combined with already existing RLs", then Node B shall decide for either of the alternatives. If the Diversity Control Field IE is set to "Must", the Node B shall combine the RL with one of the other RL. Diversity combining is applied to Dedicated Transport Channels (DCH), i.e. it is not applied to the DSCHs. When a new RL is to be combined, the Node B shall choose which RL(s) to combine it with.]

[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 Node B shall activate the inner loop DL power control for all RLs. If Inner Loop DL PC Status IE is set to  “Inactive”, the Node B shall deactivate DL power control for all RLs according to ref. [10]]
[TDD -If the DCH Information IE is present, the Node B shall configure the new DCH(s) according to the parameters given in the message. ]
8.3.7
Downlink Power Control [FDD]

8.3.7.1
General

The purpose of this procedure is to balance the DL transmission powers of one or more Radio Links used for the related RRC connection within the Node B. The Downlink Power Control procedure may be initiated by the CRNC at any time when the Node B communication context exists, irrespective of other ongoing CRNC initiated dedicated NBAP procedures towards this Node B communication context. The only exception occurs when the CRNC has requested the deletion of the last RL via this Node B, in which case the Downlink Power Control procedure shall no longer be initiated.

8.3.7.2
Successful Operation
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Figure 37: Downlink Power Control procedure: Successful Operation

The procedure is initiated by the CRNC sending a DL POWER CONTROL REQUEST message to the Node B.

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

If the value of the Power Adjustment Type IE is Common, the Node B shall perform the power adjustment (see below) for all radio links associated with the context identified by the Node B Communication Context Id IE using a common DL reference power level.

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

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

If the value of the Inner Loop DL PC Status IE is 'Active ', the Node B shall activate inner loop DL power control for all radio links for the UE context. If the value of the Inner Loop DL PC Status IE is 'Inactive ', the Node B 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 Inner Loop DL PC Status  IE is  'Active '. 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 CRNC.

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.

8.3.7.3
Abnormal Conditions

-

9.1.36
RADIO LINK SETUP REQUEST

9.1.36.1
FDD message

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

Message Discriminator
M

9.2.1.45

–


Message Type
M

9.2.1.46

YES
reject

CRNC Communication Context ID
M

9.2.1.18

YES
reject

Transaction ID
M

9.2.1.62

–


UL DPCH Information

1


YES
reject

>UL Scrambling Code
M

9.2.2.59

–


>Min UL Channelisation Code length
M

9.2.2.22

–


>Max Number of UL  DPDCHs
C –

CodeLen

9.2.2.21

–


>puncture limit
M

9.2.1.50
For UL
–


>TFCS
M

9.2.1.58
for UL
–


>UL DPCCH Slot Format
M

9.2.2.57

–


> UL SIR Target
M

UL SIR

9.2.2.58

–


>Diversity mode
M

9.2.2.9

–


>SSDT cell ID Length
O

9.2.2.45

–


>S Field Length
C-FBI

9.2.2.40

–


DL DPCH Information




YES
reject

>TFCS
M

9.2.1.58
For DL
–


>DL DPCH Slot Format
M

9.2.2.10

–


>TFCI signalling mode
M

9.2.2.50

–


>TFCI presence
C-SlotFormat

9.2.1.57

–


>Multiplexing Position
M

9.2.2.29

–


>PDSCH RL ID
C-DSCH

RL ID

9.2.1.53

–


>PDSCH code mapping
C-DSCH

9.2.2.25

–


>Power Offset Information

1


–


>>PO1
M

Power Offset
9.2.2.29
Power offset for the TFCI bits
–


>>PO2
M

Power Offset
9.2.2.29
Power offset for the TPC bits
–


>>PO3
M

Power Offset
9.2.2.29
Power offset for the pilot bits



>FDD TPC DL Step Size
M

9.2.2.16

–


>Limited Power Increase
M



–


   >Inner Loop DL PC Status
M

9.2.2.x

–


DCH Information

1 to  <maxnoofDCHs>


GLOBAL 
reject

>Payload CRC Presence Indicator
M

9.2.1.49

–


>UL FP mode
M

9.2.1.66

–


>ToAWS
M

9.2.1.61

-


>ToAWE
M

9.2.1.60

-


>DCH Specific Info

1..<maxnoofDCHs>


–


>>DCH ID
M

9.2.1.20

–


>>Transport Format Set 
M

9.2.1.59
For UL
–


>>Transport Format Set 
M

9.2.1.59
For DL
–


>>Retention Priority
M

9.2.1.52A

–


>>Frame Handling Priority
M

9.2.1.30

–


>>QE-Selector
M

9.2.1.50A

–


DSCH Information

0 to  <maxnoofDSCHs>


GLOBAL
reject

>DSCH ID
M

9.2.1.27

–


>Transport Format Set
M

9.2.1.59
For DSCH
–


>Retention Priority
M

9.2.1.52A

–


>Frame handling Priority
M

9.2.1.30

–


>ToAWS
M

9.2.1.61

–


>ToAWE
M

9.2.1.60

–


TFCI2 bearer information

0..1


-


>ToAWS
M

9.2.1.61

-


>ToAWE
M

9.2.1.60

-


RL Information

1 to  <maxnoofRLs>


EACH
notify

>RL ID
M

9.2.1.53

–


>C-ID
M

9.2.1.9

–


>First RLS Indicator
M



–


>Frame Offset
M

9.2.1.31

–


>Chip Offset
M

9.2.2.2

–


>Propagation Delay
O

9.2.2.35

–


>Diversity Control Field
C –

NotFirstRL

9.2.2.7

–


>DL Code Information

1 to  <maxnoof-DLCodes


–


>>DL Scrambling Code 
M

9.2.2.13

–


>>FDD DL Channelisation Code Number
M

9.2.2.14

–


>>Transmission Gap Pattern Sequence Code Information
C-SF/2



–


>Initial DL transmission Power
M

DL Power

9.2.1.21

–


>Maximum DL power
M

DL Power

9.2.1.21

–


>Minimum DL power
M

DL Power

9.2.1.21

–


>SSDT Cell Identity
O

9.2.2.44

–


>Transmit Diversity Indicator
C –
Diversity mode

9.2.2.53

–


Transmission Gap Pattern Sequence Information
O



YES
reject

Active Pattern Sequence Information
O



YES
reject

9.1.51
DL POWER CONTROL REQUEST [FDD]
IE/Group Name
Presence
Range
IE type and reference
Semantics description
Criticality
Assigned Criticality

Message Discriminator
M

9.2.1.45

–


Message Type
M

9.2.1.46

YES
ignore

Node B Communication Context ID
M

9.2.1.48
The reserved value “All NBCC” shall not be used.
YES
ignore

Transaction ID
M

9.2.1.62

–


Power Adjustment Type
M

9.2.2.27

YES
ignore

DL Reference Power
C-Common

DL power

9.2.1.21

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

9.2.1.53

–


>DL Reference Power
M

DL power

9.2.1.21

–


Max Adjustment Step
C-CommonOrIndividual

9.2.2.20

YES
ignore

Adjustment Period
C-CommonOrIndividual

9.2.2.A

YES
ignore

Adjustment Ratio
C-CommonOrIndividual

9.2.2.B

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 Radio Links for a UE

9.2.2.x
Inner Loop DL PC Status (NEW)

Inner Loop DL PC Status indicates whether inner loop DL control shall be active or inactive for all radio links associated with the context identified by the Node B Communication Context Id IE.
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 NBAP.
--

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

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

umts-Access (20) modules (3) nbap (2) version1 (1) nbap-PDU-Contents (1) }
DEFINITIONS AUTOMATIC TAGS ::= 

// partly skipped


IB-SG-DATA,


IB-SG-POS,


IB-SG-REP,


IB-Type,

IndicationType,

InnerLoopDLPCStatus,

LimitedPowerIncrease,

Local-Cell-ID,


MaximumDL-PowerCapability,


MaximumTransmissionPower,


Max-Number-of-PCPCHes,

// partly skipped


id-GeneralCauseItem-RL-ReconfFailure,


id-GeneralCauseItem-RL-SetupFailureFDD,


id-GeneralCauseItem-RL-SetupFailureTDD,

id-IndicationType-ResourceStatusInd,

id-InnerLoopDLPCStatus,

id-Limited-power-increase-information-Cell-SetupRqstFDD,

id-Local-Cell-ID,


id-Local-Cell-InformationItem-AuditRsp,
// partly skipped

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

--

-- RADIO LINK SETUP REQUEST FDD

--

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

RadioLinkSetupRequestFDD ::= SEQUENCE {


protocolIEs



ProtocolIE-Container
{{RadioLinkSetupRequestFDD-IEs}},


protocolExtensions

ProtocolExtensionContainer
{{RadioLinkSetupRequestFDD-Extensions}}


OPTIONAL,


...

}

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


{ ID
id-CRNC-CommunicationContextID




CRITICALITY
reject



TYPE
CRNC-CommunicationContextID




PRESENCE
mandatory
}|


{ 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-InformationList-RL-SetupRqstFDD


CRITICALITY
reject



TYPE
DCH-InformationList-RL-SetupRqstFDD


PRESENCE
mandatory
}|


{ ID
id-DSCH-InformationList-RL-SetupRqstFDD


CRITICALITY
reject



TYPE
DSCH-InformationList-RL-SetupRqstFDD

PRESENCE
optional
}|

{ ID
id-TFCI2-Bearer-Information-RL-SetupRqstFDD

CRITICALITY
ignore



TYPE
TFCI2-BearerInformationResponse-RL-SetupRspFDD
PRESENCE
optional
}|

{ ID
id-RL-InformationList-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 },

...

}

RadioLinkSetupRequestFDD-Extensions NBAP-PROTOCOL-EXTENSION ::= {


...

}

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


ul-ScramblingCode





UL-ScramblingCode,


minUL-ChannelisationCodeLength


MinUL-ChannelisationCodeLength,


maxNrOfUL-DPDCHs





MaxNrOfUL-DPDCHs

OPTIONAL,


-- This IE is present only if "Min UL Channelisation Code length" equals to
 4 --

ul-PunctureLimit





PunctureLimit,


tFCS








TFCS,


ul-DPCCH-SlotFormat





UL-DPCCH-SlotFormat,


ul-SIR-Target






UL-SIR,


diversityMode






DiversityMode,


sSDT-CellID-Length





SSDT-CellID-Length

OPTIONAL,


s-FieldLength






S-FieldLength


OPTIONAL,


iE-Extensions






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


...
}

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


...

}

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


tFCS








TFCS,


dl-DPCH-SlotFormat





DL-DPCH-SlotFormat,


tFCI-SignallingMode





TFCI-SignallingMode,


tFCI-Presence






TFCI-Presence
OPTIONAL,

-- this IE is only present if the DL DPCH slot format is equal to any of the value 12 to 16 --



multiplexingPosition




MultiplexingPosition,

pDSCH-RL-ID







RL-ID


OPTIONAL,


-- This IE is present only if the DSCH Information group is present --

pDSCH-CodeMapping





PDSCH-CodeMapping

OPTIONAL,


-- This IE is present only if the DSCH Information group is present --

powerOffsetInformation




PowerOffsetInformation-RL-SetupRqstFDD,


fdd-TPC-DownlinkStepSize



FDD-TPC-DownlinkStepSize,


limitedPowerIncrease




LimitedPowerIncrease,

innerLoopDLPCStatus





InnerLoopDLPCStatus,


iE-Extensions






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


...
}

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

--

-- DL POWER CONTROL REQUEST FDD

--

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

DL-PowerControlRequest ::= SEQUENCE {


protocolIEs



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


protocolExtensions

ProtocolExtensionContainer
{{DL-PowerControlRequest-Extensions}}

OPTIONAL,


...

}

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


{ ID id-NodeB-CommunicationContextID

CRITICALITY
ignore


TYPE
NodeB-CommunicationContextID



PRESENCE
mandatory
} |


{ 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'
-- ==========================================

--
I

-- ==========================================

IB-OC-ID ::= INTEGER (1..16)
IB-SG-DATA ::= BIT STRING

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}

IB-Type ::= ENUMERATED {


mib, 


sib1, 


sib2,


sIB3,


sIB4,


sIB5,


sIB6,


sIB7,


sIB8,


sIB9,


sIB10,


sIB11,

sib12,


sIB13,


sIB13dot1,


sIB13dot2,


sIB13dot3,


sIB13dot4,


sIB14,

sIB15,


sIB15dot1,


sIB15dot2,


sIB15dot3,


sIB16,


...

}

IndicationType ::= ENUMERATED {


noFailure,


serviceImpacting,


...

}

InnerLoopDLPCStatus ::= ENUMERATED {

active,

inactive
} 
9.3.6
Constant Definitions

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

--

-- Constant definitions

--

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

NBAP-Constants {
itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 

umts-Access (20) modules (3) nbap (2) version1 (1) nbap-Constants (4)}
DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

// partly skipped

id-CommunicationControlPortItem-Reset







INTEGER ::= 415

id-ResetIndicator












INTEGER ::= 416

id-TFCI2-Bearer-Information-RL-SetupRqstFDD






INTEGER ::= 417

id-TFCI2-BearerSpecificInformation-RL-ReconfPrepFDD




INTEGER
::=
418

id-TFCI2-BearerInformationResponse-RL-SetupRspFDD




INTEGER
::=
419
id-InnerLoopDLPCStatus











INTEGER
::= XXX
END
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