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Already during  R3#14, Ericsson had a contribution (Tdoc 1809) proposing the segmentation of the AUDIT RESPONSE message. At that point, it was decided to have a more general discussion and see if there were other messages with a large length.

During the last 3 meetings, it has become more and more clear that the long AUDIT RESPONSE message is a problem: this both in relation to lower transport layer capabilities as well as the delay that such a message would cause for other messages. The Ericsson contribution already showed that without adaptations to the AUDIT RESPONSE message, given the limitations of the current transport layer, assuming complex cells a Node B could not support more that some 14 cells.

This contribution proposes to segment the information currently in one AUDIT RESPONSE message by splitting it over multiple Class 1 procedures. These audit procedures are grouped in a so called “audit sequence”.

The AUDIT REQUEST includes a Start Of AuditSequence Indicator IE  indicating if the request is a first request of an audit sequence or if the request asks the Node-B to supply further information in addition to already provided information. 

The Node B shall indicate in the End Of AuditSequence Indicator IE in the AUDIT RESPONSE message if more configuration information is present or if this message completes the configuration information. 

If this contribution is not accepted, severe limitations will exits w.r.t the amount of cells a Node-B can support.
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8.2.7
Audit

8.2.7.1
General

This procedure is executed by the CRNC to perform an audit of the configuration and status of the logical resources in the Node B. A complete audit of a Node B is performed by one or more Audit procedures, together perfoming an audit sequence. The audit may cause the CRNC to re-sync the Node B to the status of logical resources known by the CRNC, that the Node B can support.

8.2.7.2
Successful Operation
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Figure 10: Audit procedure, Successful Operation
The procedure is initiated with an AUDIT REQUEST message sent from the CRNC to the Node B. 
If the Start of Audit Sequence IE in the AUDIT REQUEST message is set to “start of audit sequence” a new audit sequence is started and the Node B shall provide (part of the) audit information. If the Start of Audit Sequence IE is set to ”not start of audit sequence”, the Node B shall provide (part of) the remaining audit information not already provided during this audit sequence. 
If the information provided in the AUDIT RESPONSE message completes the audit sequence, the Node B shall set the End Of AuditSequence Indicator IE in the AUDIT RESPONSE message to “End of Audit Sequence”. If not all audit information has been provided yet as part of the ongoing audit sequence, the Node B shall set the End Of AuditSequence Indicator IE in the AUDIT RESPONSE message to “Not End of Audit Sequence”.
Information provided in one audit sequence

The Node B shall include one Local Cell Information IE group for each local cell present in the Node B. The Node B shall include the Maximum DL Power Capability IE and the Minimum DL Power Capability IE when any of those values are known by the Node B.

The Node B shall include the Node B internal resource capability and consumption laws in one  NodeB Information IE group. If the "UL Capacity Credit" IE is not present, then the internal resource capabilities of the Node B are modelled as shared resources between Uplink and Downlink.

The Node B shall include for each local cell present in the node B the Node B internal resource capability and consumption laws within the " Local Cell Information IE group". If the "UL Capacity Credit" IE is not present, then the internal resource capabilities of the local cell are modelled as shared resources between Uplink and Downlink.

The Node B shall include one Cell Information IE group for each cell in the Node B and information about all common transport channels and all common physical channels for each cell. If a Configuration Generation ID IE for a cell can not be trusted, the Node B shall set this Configuration Generation ID IE = ‘0’. 
The Node B shall also include one Communication Control Port Information IE group for each communication control port in the Node B.

8.2.7.3
Unsuccessful Operation


8.2.7.4 Abnormal Conditions

-
9.1.16
AUDIT REQUEST
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

Transaction ID
M

9.2.1.62

–


Start Of Audit Sequence Indicator
M

9.2.1.x

YES
reject

9.1.17
AUDIT RESPONSE

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

Transaction ID
M

9.2.1.62

–


End Of Audit Sequence Indicator
M

9.2.1.x

YES
ignore

Node B Information

0..1


YES
ignore

>DL or Global Capacity Credit
M

9.2.2.12




>UL Capacity Credit
O

9.2.2.60




>Common Channels Capacity Consumption Law
M

9.2.2.3




>Dedicated Channels Capacity Consumption Law
M

9.2.2.6




Cell Information

0.. < maxCellinNodeB >


EACH
ignore

>C-ID
M

9.2.1.9

–


>Configuration Generation ID
M

9.2.1.16




>Resource Operational State
M

9.2.1.52

–


>Availability Status
M

9.2.1.2

–


>Local Cell ID
M

9.2.1.38
The local cell that the cell is configured on



>Primary SCH Information

0..1


YES
ignore

>>Common Physical Channel ID
M

9.2.1.13

–


>>Resource Operational State
M

9.2.1.52

–


>>Availability Status
M

9.2.1.2

–


>Secondary SCH Information

0..1


YES
ignore

>>Common Physical Channel ID
M

9.2.1.13

–


>>Resource Operational State
M

9.2.1.52

–


>>Availability Status
M

9.2.1.2

–


>Primary CPICH Information

0..1


YES
ignore

>>Common Physical Channel ID
M

9.2.1.13

–


>>Resource Operational State
M

9.2.1.52

–


>>Availability Status
M

9.2.1.2

–


>Secondary CPICH Information

0..<maxSCPICHCell>


EACH
ignore

>>Common Physical Channel ID
M

9.2.1.13

–


>>Resource Operational State
M

9.2.1.52

–


>>Availability Status
M

9.2.1.2

–


>Primary CCPCH Information

0..1


YES
ignore

>>Common Physical Channel ID
M

9.2.1.13

–


>>Resource Operational State
M

9.2.1.52

–


>>Availability Status
M

9.2.1.2

–


>BCH Information

0..1


YES
ignore

>>Common Transport Channel ID
M

9.2.1.13

–


>>Resource Operational State
M

9.2.1.52

–


>>Availability Status
M

9.2.1.2

–


>Secondary CCPCH Information

0..<maxSCCPCHCell>


EACH
ignore

>>Common Physical Channel ID
M

9.2.1.13

–


>>Resource Operational State
M

9.2.1.52

–


>>Availability Status
M

9.2.1.2

–


>PCH Information

0..1


EACH
ignore

>>Common Transport Channel ID
M

9.2.1.14

–


>>Resource Operational State
M

9.2.1.52

–


>>Availability Status
M

9.2.1.2

–


>PICH Information

0..1


YES
ignore

>>Common Physical Channel ID
M

9.2.1.13

–


>>Resource Operational State
M

9.2.1.52

–


>>Availability Status
M

9.2.1.2

–


>FACH Information

0..<maxFACHCell>


EACH
ignore

>>Common Transport Channel ID
M

9.2.1.14

–


>>Resource Operational State
M

9.2.1.52

–


>>Availability Status
M

9.2.1.2

–


>PRACH Information

0..<maxPRACHCell>


EACH
ignore

>>Common Physical Channel ID
M

9.2.1.13

–


>>Resource Operational State
M

9.2.1.52

–


>>Availability Status
M

9.2.1.2

–


>RACH Information

0..<maxRACHCell> 


EACH
ignore

>>Common Transport Channel ID
M

9.2.1.14

–


>>Resource Operational State
M

9.2.1.52

–


>>Availability Status
M

9.2.1.2

–


>AICH Information

0..<maxRACHCell> 


EACH
ignore

>>Common Physical Channel ID
M

9.2.1.13

–


>>Resource Operational State
M

9.2.1.52

–


>>Availability Status
M

9.2.1.2

–


>PCPCH Information

0..<maxPCPCHCell>


EACH
ignore

>>Common Physical Channel ID
M

9.2.1.13

–


>>Resource Operational State
M

9.2.1.52

–


>>Availability Status
M

9.2.1.2

–


>CPCH Information

0..<maxCPCHCell> 


EACH
ignore

>>Common Transport Channel ID
M

9.2.1.14

–


>>Resource Operational State
M

9.2.1.52

–


>>Availability Status
M

9.2.1.2

–


>AP-AICH Information

0..<maxCPCHCell> 


EACH
ignore

>>Common Physical Channel ID
M

9.2.1.14




>>Resource Operational State
M

9.2.1.52




>>Availability Status
M

9.2.1.2




>CD/CA-ICH Information

0..<maxCPCHCell> 


EACH
ignore

>>Common Physical Channel ID
M

9.2.1.14




>>Resource Operational State
M

9.2.1.52




>>Availability Status
M

9.2.1.2




>SCH Information

0..1


YES
ignore

>>Common Physical Channel ID
M

9.2.1.14

–


>>Resource Operational State
M

9.2.1.52

–


>>Availability Status
M

9.2.1.2

–


Communication Control Port Information

0.. <maxCCPinNodeB>


EACH
ignore

>Communication Control Port ID
M

9.2.1.15

–


>Resource Operational State
M

9.2.1.52

–


>Availability Status
M

9.2.1.2

–


Local Cell Information

0.. <maxLocalCellinNodeB>


EACH
ignore

>Local Cell ID
M

9.2.1.38

–


>DL or Global Capacity Credit
M

9.2.2.12




>UL Capacity Credit
O

9.2.2.60




>Common Channels Capacity Consumption Law
M

9.2.2.3




>Dedicated Channels Capacity Consumption Law
M

9.2.2.6




>Maximum DL Power Capability
O

9.2.1.39

–


>Minimum Spreading Factor
O

9.2.1.47




>Minimum DL Power Capability
O

9.2.1.46A

–


Criticality diagnostics
O

9.2.1.17

YES
ignore

Range bound
Explanation

MaxCellinNodeB
Maximum number of Cell that can be configured in Node B

MaxCCPinNodeB
Maximum number of communication control ports that can exist in the Node B

MaxCPCHCell
Maximum number of CPCHes that can be defined in a Cell

MaxLocalCellinNodeB
Maximum number of Local Cells that can exist in the Node B

MaxPCPCHCell
Maximum number of PCPCHes that can be defined in a Cell

MaxSCPICHCell
Maximum number of Secondary CPICH that can be defined in a Cell.

MaxSCCPCHCell
Maximum number of Secondary CCPCH that can be defined in a Cell.

MaxFACHCell
Maximum number of FACHes that can be defined in a Cell

9.2.1.x
End Of Audit Sequence Indicator
Indicates if the AUDIT RESPONSE message ends an audit sequence or not. 
IE/Group Name
Presence
Range
IE type and reference
Semantics description

End Of Audit Sequence Indicator


ENUMERATED(end of audit sequence, not end of audit sequence)
End of audit sequence = all audit information has been provided by the Node B;

Not end of audit sequence = more audit information is available;

9.2.1.x
Start Of Audit Sequence Indicator
Indicates if the AUDIT REQUEST message initiates a new audit sequence or not. 

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

Start Of Audit Sequence Indicator


ENUMERATED(start of audit sequence, not start of audit sequence)


9.3.3
PDU Definitions

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

--

-- PDU definitions for NBAP.
--

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

// partly ommitted 


DL-TPC-Pattern01Count,

DPCH-ID,


DSCH-ID,

End-Of-Audit-Sequence-Indicator,

FDD-DL-ChannelisationCodeNumber,


FDD-S-CCPCH-Offset,


FDD-TPC-DownlinkStepSize,

// partly ommitted 


SSDT-CellID-Length,


SSDT-Indication,

Start-Of-Audit-Sequence-Indicator,

STTD-Indicator,


SSDT-SupportIndicator,

// partly ommitted 


id-DSCH-ModifyItem-RL-ReconfPrepFDD,

id-DSCH-ModifyItem-RL-ReconfRqstFDD,


id-DSCH-ModifyList-RL-ReconfPrepFDD,

id-End-Of-Audit-Sequence-Indicator,

id-FACH-InformationItem-AuditRsp,


id-FACH-InformationItem-ResourceStatusInd,

id-FACHItem-CTCH-SetupRsp,
// partly ommitted 


id-SFN,


id-ShutdownTimer,

id-Start-Of-Audit-Sequence-Indicator,

id-Successful-RL-InformationRespItem-RL-AdditionFailureFDD,

// partly ommitted 

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

--

-- AUDIT REQUEST

--

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

AuditRequest ::= SEQUENCE {


protocolIEs




ProtocolIE-Container
{{AuditRequest-IEs}},


protocolExtensions


ProtocolExtensionContainer
{{AuditRequest-Extensions}}

OPTIONAL,

...

}

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

{ ID
id-Start-Of-Audit-Sequence-Indicator

CRITICALITY

reject
TYPE Start-Of-Audit-Sequence-Indicator
 
PRESENCE  mandatory },

...

}

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


...

}

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

--

-- AUDIT RESPONSE

--

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

AuditResponse ::= SEQUENCE {


protocolIEs




ProtocolIE-Container
{{AuditResponse-IEs}},


protocolExtensions


ProtocolExtensionContainer
{{AuditResponse-Extensions}}

OPTIONAL,


...

}

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


{ ID
id-End-Of-Audit-Sequence-Indicator


CRITICALITY

ignore
TYPE 
End-Of-Audit-Sequence-Indicator
 
PRESENCE mandatory }|


{ ID
id-NodeBInformation-AuditRep 



CRITICALITY 
ignore
TYPE 
NodeBInformation-AuditRsp 


PRESENCE optional }|

{ ID
id-Cell-InformationList-AuditRsp


CRITICALITY

ignore
TYPE
Cell-InformationList-AuditRsp

PRESENCE
optional
}|


{ ID
id-CCP-InformationList-AuditRsp



CRITICALITY

ignore
TYPE
CCP-InformationList-AuditRsp


PRESENCE
optional
}|


-- CCP (Communication Control Port) --

{ ID
id-Local-Cell-InformationList-AuditRsp

CRITICALITY

ignore
TYPE
Local-Cell-InformationList-AuditRsp

PRESENCE
optional
}|


{ ID
id-CriticalityDiagnostics




CRITICALITY

ignore
TYPE
CriticalityDiagnostics




PRESENCE
optional
},

...

}

// partly ommitted 

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

--
E

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

End-Of-Audit-Sequence-Indicator ::= ENUMERATED {


end-of-audit-sequence,


not-end-of-audit-sequence
}
-- ==========================================

--
S

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

// partly ommitted
SSDT-Indication ::= ENUMERATED {


ssdt-active-in-the-UE,


ssdt-not-active-in-the-UE
}

Start-Of-Audit-Sequence-Indicator ::= ENUMERATED {


start-of-audit-sequence,


not-start-of-audit-sequence
}
STTD-Indicator ::= ENUMERATED {


active,


inactive,


...

}

// partly ommitted

9.3.6
Constant Definitions

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

--

-- Constant definitions

--

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

// partly ommitted

id-DSCH-InformationList-RL-SetupRqstTDD







INTEGER ::= 107

id-DSCH-ModifyItem-RL-ReconfPrepFDD








INTEGER ::= 108

id-DSCH-ModifyItem-RL-ReconfRqstFDD








INTEGER ::= 109

id-DSCH-ModifyList-RL-ReconfPrepFDD








INTEGER ::= 112

id-End-Of-Audit-Sequence-Indicator 








INTEGER ::= xxx
id-FACH-InformationItem-AuditRsp








INTEGER ::= 116

id-FACH-InformationItem-ResourceStatusInd






INTEGER ::= 117

// partly ommitted

id-ServiceImpactingItem-ResourceStatusInd






INTEGER ::= 267

id-SFN















INTEGER ::= 268

id-ShutdownTimer












INTEGER ::= 269

id-Start-Of-Audit-Sequence-Indicator







INTEGER ::= xxx

id-Successful-RL-InformationRespItem-RL-AdditionFailureFDD


INTEGER ::= 270

id-Successful-RL-InformationRespItem-RL-SetupFailureFDD



INTEGER ::= 271

id-Successful-RL-InformationRespList-RL-AdditionFailureFDD


INTEGER ::= 272

// partly ommitted
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