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3.1
Definitions

For the purposes of the present document, the terms and definitions given in TS 32.101 [2], TS 32.102 [3] and TR 21.905 [4], 32.501 [6] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TS 32.501 [6], TS 32.101 [1], TS 32.102 [2] and TS 21.905 [4], in that order.

	Next modifications


3.2
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [4], TS 32.501 [6] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [4] and TS 32.501 [6].

DNS
Domain Name System
	Next modifications


5.2.1
Attributes and relationships 
The diagram reflects the definitions in the text of the following clauses. In case of conflict text takes precedence.
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The following UML diagram describes the objects required for ARCF.


[image: image2]
Note: All cardinalities 1 - 0..*
	Next modifications


5.2.2
Inheritance

 The diagram reflects the definitions in the text of the following clauses. In case of conflict text takes precedence.
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The following UML diagram describes the inheritance of the objects required for ARCF.

Until figure is available a textual description: All …ArcfLevelData IOCs inherit top IOC.
	Next modifications


5.3.5
ENBLevelArcfData
5.3.5.1
Definition

This IOC represents the eNB level data defined only for the ARCF Handling.

5.3.5.2
Attributes

	Attribute name
	Support Qualifier
	Read Qualifier
	Write Qualifier

	identifierInArcfContext
	M
	-
	-


5.3.5.3
Notifications
None

5.3.6
EUtranCellLevelArcfData
5.3.6.1
Definition

This IOC represents the E-Utran Cell level data defined only for the ARCF Handling.

5.3.6.2
Attributes

	Attribute name
	Support Qualifier
	Read Qualifier
	Write Qualifier

	identifierInArcfContext
	M
	-
	-

	cellIdentity
	M
	-
	-

	pci
	M
	-
	-

	pciList
	CM
	-
	-

	qRxLevMin
	M
	-
	-

	threshXHigh
	M
	-
	-

	threshXLow
	M
	-
	-

	maxTxPower
	M
	-
	-

	tac
	CM
	-
	-

	qOffSetCell
	M
	-
	-

	nrt
	CM
	-
	-


5.3.6.3
Notifications
None

5.3.7
AntennaLevelArcfData
5.3.7.1
Definition

This IOC represents the Antenna level data defined only for the ARCF Handling. 
5.3.7.2
Attributes

	Attribute name
	Support Qualifier
	Read Qualifier
	Write Qualifier

	antennaAzimuth
	M
	M
	M

	antennaTilt
	M
	M
	M


5.3.7.3
Notifications
None

	Next modifications


5.5.1
Definition and legal values

	Attribute Name
	Definition
	Legal Values

	antennaAzimuth
	Amount of change compared to the bearing of the antenna in degrees clockwise.
	

	antennaTilt
	The actual tilt is the sum of mechanicalOffset  and retTiltValue in antennaFunction (see 32.642 [11])
	See TS 32.642

	cellIdentity
	See 32.762
	See 32.762

	identifierInArcfContext
	This attribute allows to identify the ARCF data set, e.g. in order to correlate it with the self-configuring NE.
	String

	maxTxPower
	maximumTransmissionPower in TS 32.672
	See TS 32.762

	nrt
	Neighbor Relation Table. This is a structure of the following attributes: tCI, 
isRemoveAllowed, 
isHOAllowed
	

	pci
	See 32.762
	See 32.762

	pciList
	See 32.762
	See 32.762

	qOffSetCell
	QoffSet….. See 36.304, 36.331
	dB -24 .. dB 24 by step of 2dB

	qRxLevMin
	Miniumum required receiver level in the cell in dBm. See 36.331
	-70 .. -22 see 36.331.

	tac
	See 32.762
	See 32.762

	threshXHigh
	Threshold to reselect towards a higher priority RAT. See TS 36.304
	See 36.304

	threshXLow
	Threshold to reselect towards a lower priority RAT. See TS 36.304 
	See 36.304


	Next modifications: New sectino 6.4.8


6.4.8 Operations to transport ARCF data (M)

The following two options are defined to allow the transport of ARCF data (see [6]). At least one option needs to be supported for ARCF.
6.4.8.1 Operation resumeScProcessWithArcfData (O)

6.4.8.1.1
Definition
This operation allows the IRPManager deliver ARCF parameter values to a IRPAgent which it had requested the  notifySwMProcessStage notification and to resume the self-configuration process which has been suspended at a stop point and is waiting for the ARCF data.

At reception of this operation request the IRPAgent validates the received ARCF parameter values. If the validation fails, an error is reported in the operation’s result.

This operation is an import of operation resumeSwmProcess defined in 32.532[7]. 
6.4.8.1.2
Input parameters
Same as operation resumeSwmProcess defined in 32.532[7]. In addition the following parameters are defined:

	Parameter Name
	Qualifier
	Information type
	Comment

	valuesOfNeeded​RadioParameter
	M
	List of (radioParameterName;

radioParameterValue)
	If the fileLocation carries no information and IRPManager is providing requested radio parameters values, then this shall contain the requested radio parameters values.

(For the requested radio parameters see input parameter listOfNeededRadioParameters of notification notifySwMProcessStage).

	fileLocation
	M
	FileLocation
	If the valuesOfNeededRadioParameters is carrying no information and IRPManager is providing requested radio parameters values, then this shall contain the location of a file where the requested radio parameter values can be found. 


6.4.8.1.3
Output parameters
Same as operation resumeSwmProcess defined in 32.532[7], with the addition of the possibility to indicate a validationError, see table below:

	Parameter Name
	Qualifier
	Matching Information
	Comment

	validationErrorInfo
	CM *)
	Information indicating why validation failed and which parameter/s could not be validated. Reasons for validation error:

ParameterNotSupported, InvalidParameter, ValueNotSupported, MissingParameterValue, ConflictingParamterValue, SemanticsError, OtherError
	


*) Condition: result = validationError
6.4.8.1.4
Pre-condition 
irpAgentDoesNotKnowSomeArcfData.
	Assertion Name
	Definition

	irpAgentDoesNotKnowSomeArcfData
	The IRPAgent does not know some ARCF data.


6.4.8.1.5
Post-condition 
irpAgentKnowsTheArcfData
	Assertion Name
	Definition

	irpAgentKnowsTheArcfData
	The IRPAgent knows the ARCF data and has validated them.


6.4.8.1.6
Exceptions
	Name
	Definition

	operation_failed
	Condition: Pre-condition is false or post-condition is false.
Returned Information: The output parameter result and in case of a validation error additionally validationErrorInfo. 

Exit state: Entry state.


6.4.8.2 Re-use of bulk (O)

In order to transfer the ARCF data to the IRPAgent the IRPManager can use the operations download, pre-activate and activate defined in the Bulk CM IRP [10]. 
For validation of the ARCF data transferred via Bulk CM IRP operations, the operation validate (see [10]) may be used.
	Next modifications


6.6.4
Notification notifyScProcessStage (M)

6.6.4.1
Definition

This notification conveys information about progress of a self configuration. It also reports the arrival at a stopPoint (stepProgress of a step in stepInfoList changed value to awaitingResume) or leaving a stop point (stepProgress of a step in stepInfoList changed value from awaitingResume ).

This notification also can carry 

a) a request for radio parameters values that are needed to complete the radio configuration; 

b) information which can be relevant for IRPManager to determine the values of the radio parameters requested and 

c) a time limit within which the IRPManager must supply the requested radio parameters values, otherwise, the process will be terminated.
This notification is an import of from notification notifySwmProcessStage defined in 32.532[7]. 
Information on Requirements Traceability:
	Referenced TS
	Requirement label
	Comment

	3GPP TS 32.501 [6]
	REQ_SCMON_FUN_2
	

	3GPP TS 32.501 [6]
	REQ_SCMON_FUN_5
	

	3GPP TS 32.501 [6]
	REQ_SCMON_FUN_6
	

	3GPP TS 32.501 [6]
	REQ_SCOCE_FUN_2
	


6.6.4.2
Input parameters

Same as notification notifySwmProcessStage defined in 32.532[7].  In addition, the following parameters are defined:

	Parameters
	Qualifiers
	Matching Information
	Comment

	listOfNeededRadioParameters
	M,N
	--
	This list specifies a list of radio parameters whose values are needed.

If this list is empty, then all radio parameters values are requested.

If this list carries no information, then no radio parameter value is requested.

For possible radio parameters see TS 32.501 [6]

	inputForRadioParameter​Determination
	O,N
	--
	This parameter carries information which IRPManager may use to determine the values for listOfNeededRadioParameters. 
Such information can be: 
· Manufacturer

· Hardware identification

· Identification of eNB 
· Geographical Location
· Height, mechanical tilt, mechanical azimuth of each antenna

If listOfNeededRadioParameters carries no information, then this parameter shall also carry no information.

	processWaitTime
	M,N
	--
	This parameter carries the waiting time until the Process would wait for IRPManager to provide the requested radio parameters values. The IRPManager is not forced to response within this time; this parameter only tell, what happens in this case:
If the waiting time expires, the Process will be terminated and a notifyScProcessDeletion with triggerForDeletion = irpAgentTermination shall be sent.
If listOfNeededRadioParameters carries no information, then this parameter shall also carry no information. 


6.6.4.3
Triggering event

6.6.4.3.1
From state

	
	

	
	


Same as notification notifySwmProcessStage defined in 32.532[7].
6.6.4.3.2
To state

Same as notification notifySwmProcessStage defined in 32.532[7].
	Next modifications


Annex A (normative):
ARCF Parameters

The following parameters shall be supported by ARCF:
	Short name of parameter
	Definition
	Required coordination
	Values, further comments

	cellIdentity 
	E-UTRAN global cell identity (TS 36.331)
	Unique in context of PLMN; component local cell Id needs to be unique in context of eNB
	

	pci / pciList
	PhysicalCellId (TS 36.331) / PhysicalCellIdRange (TS 36.331)
	The finally chosen PHY-CID must be collision and confusion free.
	0..503 / list thereof

When changing this parameter a cell shutdown is needed, hence this will cause a service interruption. Therefore the number of reconfigured cells should be kept to a minimum
pci / pciList are not subject to ARCF if a distributed algorithm using the full pciRange list is available in IRPAgent.

	Q-RxLevMin
	Q-RxLevMin (TS 36.331): Minimum required receiver level in the cell in dBm
	Needs to be aligned with neighbor cells to fulfill operator policies regarding inter-RAT cell re-selection.
Other parameters in the same context:
threshX-high
threshX-low
	-70..-22 (see TS36.331)

	ThreshX-High
	ThreshX-High (TS 36.304): Threshold to reselect towards a higher priority RAT.
	See Q-RxLevMin
	

	ThreshX-Low
	ThreshX-Low (TS 36.304): Threshold to reselect towards a lower priority RAT
	Q-RxLevMin
	

	MaxTxPower
	Limit for Pmax (for definition of Pmax see TS 36.104, “maximumTransmissionPower” in 32.762)
	Needs to be aligned with neighbor cells to fulfill operator policies like allowed coverage overlap, maximum cell radius etc.
To be determined together with antenna azimuth and tilt
	

	TAC
	Tracking Area Code (see 23.003, “tac” in 32.762)
	TAC assigned to new eNB must not be used in another MME pool area than the one of the new eNB. 
	Changing TAC will cause a cell to shutdown and so it leads to service interruptions.
TAC is not subject to ARCF if DNS is used for TAC planning.

	q-OffSetCell
	Qoffset s,n
36.304
36.331
	The measured reference signal received power (RSRP) of the target cell is lowered with this offset in the cell ranking criteria. The Qoffsets,n is defined target cell specific. It has influence on cell reselection and therefore needs alignment with counterpart at target cell.
	dB-24 .. dB24 / step 2 dB

	NRT
	Neighbor Relationship Table (see 36.300)
	The primary NRT needs to be set-up according to operator planning.
	NRT is only subject to ARCF if the ANR option to use a primary NRT is taken or ANR is not used or turned off.


Table Annex A-1
The following parameters on antenna level are subject to the ARCF:
	Short name of parameter
	Definition
	Required coordination
	Values, further comments

	AntennaAzimuth
	Amount of change compared to the bearing of the antenna, in degrees clockwise.
	See MaxTxPower in table Annex A-1
	

	AntennaTilt
	retTiltValue in 32.642
	See MaxTxPower in table Annex A-1
	


Table Annex A-2
Some of these parameters may later be changed to another value than the one provided by ARCF. 
ARCF as a logical function may be distributed onto different levels (NMS, DM/EMS, NE). Whether one level shall/should use or can “overrule” a parameter value provided by another level is FFS.

	Next modifications
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Change history

	Change history
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