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	[bookmark: _Toc4400892][bookmark: _Toc10625909][bookmark: _Toc10625906]First Modified Sections


[bookmark: _Toc19888233][bookmark: _Toc27405120][bookmark: _Toc35878310][bookmark: _Toc36220126][bookmark: _Toc36474224][bookmark: _Toc36542496][bookmark: _Toc36543317][bookmark: _Toc36567555]
[bookmark: _Toc50705702][bookmark: _Toc50991573][bookmark: _Hlk55304443]6.4	Use cases
[bookmark: _Toc50705703][bookmark: _Toc50991574]6.4.1	Distributed SON management
[bookmark: _Toc50705705][bookmark: _Toc50991576]6.4.1.x	LBO (Load Balancing Optimisation)
	Use case stage
	Evolution/Specification
	<<Uses>>
Related use

	Goal 
	To automatically distribute user traffic among neighboring cells to ensure the radio resources are efficiently used, while providing quality end-user experience and performance.
	

	Actors and Roles
	D-SON management function to support LBO function.

	

	Telecom resources
	· The producer of provisioning MnS
	

	Assumptions
	N/A
	

	Pre-conditions
	· D-LBO is in operation.
	

	Begins when 
	The D-SON management function decides to enable D-LBO function.
	

	Step 1 (M)
	The D-SON management function requests the producer of provisioning MnS to set the handover and/or reselection parameters ranges (see clause 15.5.1.4 in TS 38.300 [7]), and to enable the D-LBO function.
	

	Step 2 (M)
	The D-LBO function perform load balancing as describe in clause 15.5 in TS 38.300 [7])” and may notify D-LBO management function when the LBO action has been performed.
	

	Step 3 (M)
	The D-SON management function collects LBO related measurements.
	

	Step 4 (M)
	The D-SON management function analyses the measurements to evaluate the LBO performance, and may request the producer of provisioning MnS to update the ranges for HO and/or reselection parameters.
	

	Ends when 
	All the steps identified above are successfully completed.
	

	Exceptions
	One of the steps identified above fails.
	

	Post-conditions
	The LBO performance has been optimized.
	

	Traceability 
	REQ-DLBO-FUN-1, REQ-DLBO-FUN-2, REQ-DLBO-FUN-3
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[bookmark: _Toc50705690][bookmark: _Toc50991561]6.1	Requirements
[bookmark: _Toc50705691][bookmark: _Toc50991562]6.1.1	Distributed SON management

[bookmark: _Toc50705693][bookmark: _Toc50991564][bookmark: _Toc50705716][bookmark: _Toc50991587]6.1.1.2	LBO (Load Balancing Optimisation)
REQ-DLBO-FUN-1 Provisioning MnS for D-LBO function should have a capability allowing an authorized consumer to set or update the ranges of HO and/or reselection parameters, and control parameters for LBO function.
REQ-DLBO-FUN-2 Performance assurance MnS for D-LBO function should have a capability allowing the authorized consumer to collect the LBO related performance measurements that are used to evaluate the LBO performance.
REQ-DLBO-FUN-3 Provisioning MnS for D-LBO function should have a capability to notify the authorized consumer about the LBO actions being performed.
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[bookmark: _Toc50705717][bookmark: _Toc50991588]6.4.2	Centralized SON
[bookmark: _Toc50705718][bookmark: _Toc50991589]6.4.2.x	LBO (Load Balancing Optimisation)
	Use case stage
	Evolution/Specification
	<<Uses>>
Related use

	Goal 
	To automatically distribute user traffic among neighboring cells to ensure the radio resources are efficiently used, while providing quality end-user experience and performance.
	

	Actors and Roles
	C-LBO function to support LBO.

	

	Telecom resources
	· The producer of provisioning MnS
	

	Assumptions
	Both Domain Centralized SON and Cross-Domain Centralized SON are supported.
	

	Pre-conditions
	· The C-LBO has been enabled.
	

	Begins when 
	The C-LBO function is enabled.
	

	Step 1 (M)
	The C-LBOfunction collects LBO load measurements by consuming the MnS of performance assurance. 
	

	Step 2 (M)
	The C-LBOfunction analyses measurements to determine the actions to optimize the traffic load distributions among neighboring cells that include consuming the MnS of provisioning to update the ranges for handover parameters.
	

	Step 3 (M)
	The C-LBOfunction collects LBO related measurements, and analyses them to evaluate the LBO performance, and may request the producer of provisioning MnS to update the ranges for HO and/or reselection parameters.
	

	Ends when 
	All the steps identified above are successfully completed.
	

	Exceptions
	One of the steps identified above fails.
	

	Post-conditions
	The LBO performance has been optimized.
	

	Traceability 
	REQ-CLBO-FUN-1, REQ-CLBO-FUN-2
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[bookmark: _Toc50705696][bookmark: _Toc50991567]6.1.2	Centralized SON
[bookmark: _Toc50705697][bookmark: _Toc50991568]6.1.2.x	LBO (Load Balancing Optimisation)
REQ-CLBO-FUN-1 Provisioning MnS for C-LBO function should have a capability allowing an authorized consumer to set or update the ranges of HO and/or reselection parameters for LBO function.
REQ-CLBO-FUN-2 Performance assurance MnS for C-LBO function should have a capability allowing the authorized consumer to collect the LBO load and LBO related performance measurements.
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[bookmark: _Toc50705724][bookmark: _Toc50991595]7	Management services for SON
[bookmark: _Toc50991596][bookmark: _Toc50705725]7.1	Management services for D-SON management 
[bookmark: _Toc50705734][bookmark: _Toc50991605][bookmark: _Toc50705726][bookmark: _Toc50991597]7.1.x	LBO (Load Balancing Optimisation)
[bookmark: _Toc50705735][bookmark: _Toc50991606]7.1.x.1	MnS component type A
Table 7.1.x.1-1: D-LBO type A
	MnS Component Type A
	Note

	Operations and notifications defined in clause 5 of TS 28.532 [3]:
- createMOI operation
- getMOIAttributes operation
- modifyMOIAttributes operation
- deleteMOI operation
- notifyMOIAttributeValueChanges
- notifyMOICreation 
- notifyMOIDeletion 
- notifyMOIChanges
	It is supported by Provisioning MnS for NF, as defined in TS 28.531 [11].

	Operations defined in clause 11.3.1.1.1 in TS 28.532 [3] and clause 6.2.3 of TS 28.550 [12]:
- establishStreamingConnection operation
- notifyFileReady operation
- reportStreamData operation
	It is supported by Performance Assurance MnS for NFs, as defined in TS 28.550 [12].



[bookmark: _Toc50705736][bookmark: _Toc50991607]7.1.x.2	MnS Component Type B definition
[bookmark: _Toc50705738][bookmark: _Toc50991609]7.1.x.2.1	Control information
The parameter is used to control the LBO function.
Table 7.1.x.2.1-1: D-LBO control information
	Control parameter
	Definition
	Legal Values

	D-LBO function control
	This attribute allows the operator to enable/disable the LBO functionality.
	Boolean
On, off



[bookmark: _Toc50705739][bookmark: _Toc50991610]7.1.x.2.2	Parameters to be updated
Table 7.1.x.2.2-1: Ranges of HO and cell selection parameters
	Control parameters
	Definition
	Legal Values

	Maximum deviation of Handover Trigger
	This parameter defines the maximum allowed absolute deviation of the Handover Trigger, from the default point of operation (see clause 15.5.1.4 in TS 38.300 [7] and clause 9.2.2.61 in TS 38.423 [17]). See attribute maximumDeviationHoTrigger in TS 28.541 [13].
	[-20 .. 20] in unit 0.5 dB

	Minimum time between Handover Trigger changes
	This parameter defines the minimum allowed time interval between two Handover Trigger change performed by MRO. This is used to control the stability and convergence of the algorithm (see clause 15.5.1.4 in TS 38.300 [7]). See attribute minimumTimeBetweenHoTriggerChange in TS 28.541 [13].
	[0 .. 604800] in unit Seconds



[bookmark: _Toc50705740][bookmark: _Toc50991611]7.1.x.3	MnS Component Type C definition
[bookmark: _Toc50705741][bookmark: _Toc50991612]7.1.x.3.1	Performance measurements
Performance measurements related LBO are captured in Table 7.1.x.3.1-1:
[bookmark: _Hlk55299693]Table 7.1.x.3.1-1. D-LBO related performance measurements
	Performance measurements
	Description
	Note

	DL Total PRB Usage
	This measurement provides the total usage (in percentage) of physical resource blocks (PRBs) on the downlink (see clause 5.1.1.2.1 in TS 28.552 [5]).
	

	UL Total PRB Usage
	This measurement provides the total usage (in percentage) of physical resource blocks (PRBs) on the uplink (see clause 5.1.1.2.2 in TS 28.552 [5]). 
	

	Distribution of DL Total PRB Usage
	This distribution measurement is to monitor when a cell may experience overload situation in the downlink (see clause 5.1.1.2.3 in TS 28.552 [5]). 
	

	Distribution of UL Total PRB Usage
	This distribution measurement is to monitor when a cell may experience overload situation in the uplink (see clause 5.1.1.2.4 in TS 28.552 [5]).
	

	DL PRB used for data traffic
	This measurement provides the number of physical resource blocks (PRBs) in average used in downlink for data traffic (see clause 5.1.1.2.5 in TS 28.552 [5]).
	

	UL PRB used for data traffic
	This measurement provides the number of physical resource blocks (PRBs) in average used in uplink for data traffic (see clause 5.1.1.2.7 in TS 28.552 [5]).
	

	Mean number of RRC Connections
	This measurement provides the mean number of users in RRC connected mode during the granularity period (see clause 5.1.1.4.1 in TS 28.552 [5]).
	

	Max number of RRC Connections
	This measurement provides the maximum number of users in RRC connected mode during the granularity period (see clause 5.1.1.4.2 in TS 28.552 [5]).
	

	Mean number of stored inactive RRC Connections
	This measurement provides the mean number of users in RRC inactive mode during each granularity period (see clause 5.1.1.4.3 in TS 28.552 [5]).
	

	Max number of stored inactive RRC Connections
	This measurement provides the maximum number of users in RRC inactive mode during each granularity period (see clause 5.1.1.4.3 in TS 28.552 [5]).
	





	Next Modified Sections



[bookmark: _Toc50705750][bookmark: _Toc50991621][bookmark: _Toc50705756]7.2	Management services for C-SON
7.2.x	LBO (Load Balancing Optimisation)
[bookmark: _Toc50705752][bookmark: _Toc50991623]7.2.x.1	MnS component type A
Table 7.2.x.1-1: C-LBO type A
	MnS Component Type A
	Note

	Operations and notifications defined in clause 11.1.1 of TS 28.532 [3]:
- createMOI operation
- getMOIAttributes operation
--- modifyMOIAttributes operation
- - deleteMOI operation
- - notifyMOIAttributeValueChanges
- notifyMOICreation
- notifyMOIDeletion
- notifyMOIChanges
	It is supported by Provisioning MnS for NF, as defined in 28.531 [11].

	Operations defined in clause 11.3.1.1.1 in TS 28.532 [3] and clause 6.2.3 of TS 28.550 [12]:
- establishStreamingConnection operation
- notifyFileReady operation
- reportStreamData operation
	It is supported by Performance Assurance MnS for NFs, as defined in 28.550 [12].



[bookmark: _Toc50705753][bookmark: _Toc50991624]7.2.x.2	MnS Component Type B definition
[bookmark: _Toc50705755][bookmark: _Toc50991626]7.2.x.2.1	Control information

7.2.x.2.2	Parameters to be updated
Table 7.2.x.2.2-1: Ranges of HO and cell selection parameters
	Control parameters
	Definition
	Legal Values

	Maximum deviation of Handover Trigger
	This parameter defines the maximum allowed absolute deviation of the Handover Trigger, from the default point of operation (see clause 15.5.2.5 in TS 38.300 [7] and clause 9.2.2.61 in TS 38.423 [17]). See attribute maximumDeviationHoTrigger in TS 28.541 [13].
	[-20 .. 20] in unit 0.5 dB

	Minimum time between Handover Trigger changes
	This parameter defines the minimum allowed time interval between two Handover Trigger change performed by MRO. This is used to control the stability and convergence of the algorithm (see clause 15.5.2.5 in TS 38.300 [7]). See attribute minimumTimeBetweenHoTriggerChange in TS 28.541 [13].
	[0 .. 604800] in unit Seconds



[bookmark: _Toc50991627]7.2.x.3	MnS Component Type C definition
[bookmark: _Toc50705758][bookmark: _Toc50991629]7.2.x.3.1	Performance measurements
Table 7.2.x.3.1-1. lists the performance measurements that are used to monitor the load of NR cells (see clause 15.5.1.2 in TS 38.300 [7]).
[bookmark: _Hlk55303416]Table 7.2.x.3.1-1. C-LBO load performance measurements
	Performance measurements
	Description
	Note

	DL Total PRB Usage
	This measurement provides the total usage (in percentage) of physical resource blocks (PRBs) on the downlink (see clause 5.1.1.2.1 in TS 28.552 [5]).
	

	UL Total PRB Usage
	This measurement provides the total usage (in percentage) of physical resource blocks (PRBs) on the uplink (see clause 5.1.1.2.2 in TS 28.552 [5]). 
	

	Distribution of DL Total PRB Usage
	This distribution measurement is to monitor when a cell may experience overload situation in the downlink (see clause 5.1.1.2.3 in TS 28.552 [5]). 
	

	Distribution of UL Total PRB Usage
	This distribution measurement is to monitor when a cell may experience overload situation in the uplink (see clause 5.1.1.2.4 in TS 28.552 [5]).
	

	DL PRB used for data traffic
	This measurement provides the number of physical resource blocks (PRBs) in average used in downlink for data traffic (see clause 5.1.1.2.5 in TS 28.552 [5]).
	

	UL PRB used for data traffic
	This measurement provides the number of physical resource blocks (PRBs) in average used in uplink for data traffic (see clause 5.1.1.2.7 in TS 28.552 [5]).
	

	Mean number of RRC Connections
	This measurement provides the mean number of users in RRC connected mode during the granularity period (see clause 5.1.1.4.1 in TS 28.552 [5]).
	

	Max number of RRC Connections
	This measurement provides the maximum number of users in RRC connected mode during the granularity period (see clause 5.1.1.4.2 in TS 28.552 [5]).
	

	Mean number of stored inactive RRC Connections
	This measurement provides the mean number of users in RRC inactive mode during each granularity period (see clause 5.1.1.4.3 in TS 28.552 [5]).
	

	Max number of stored inactive RRC Connections
	This measurement provides the maximum number of users in RRC inactive mode during each granularity period (see clause 5.1.1.4.3 in TS 28.552 [5]).
	



[bookmark: _Toc4401147][bookmark: _Toc27405646][bookmark: _Toc35878842][bookmark: _Toc36220658][bookmark: _Toc36474756][bookmark: _Toc36543028][bookmark: _Toc36543849][bookmark: _Toc36568087][bookmark: _Hlk48038024]Table 7.2.x.3.1-2 lists the performance measurements used to monitor the LBO performance:
Table 7.2.x.3.1-2. C-LBO related performance measurements
	Performance measurements
	Description
	Note

	Attempted RRC connection establishments
	Includes the number of RRC connection establishment attempts (see clause 5.1.1.15.1 in TS 28.552 [5]). 
	

	Successful RRC connection establishments
	Includes the number of successful RRC establishments (see clause 5.1.1.15.2 in TS 28.552 [5]).
	

	Number of RRC connection re-establishment attempts
	Includes the number of RRC connection re-establishment attempts (see clauses 5.1.1.17.1 in TS 28.552 [5]).
	

	Successful RRC connection re-establishment
	Includes the number of successful RRC connection re-establishment (see clauses 5.1.1.17.2 and 5.1.1.17.3 in TS 28.552 [5]).
	

	Number of RRC connection resuming attempts
	Includes Number of RRC connection resuming attempts (see clause 5.1.1.18.1 in TS 28.552 [5]). 
	

	Successful RRC connection resuming
	Includes the number of successful RRC connection resuming (see clause 5.1.1.18.2 in TS 28.552 [5]).
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[bookmark: _Toc50705759][bookmark: _Toc50991630][bookmark: _Toc58411310][bookmark: _Toc75425414]8	SON procedures
[bookmark: _Toc50705760][bookmark: _Toc50991631][bookmark: _Toc58411311][bookmark: _Toc75425415]8.1	Introduction
The procedures listed in clause 8 are some of all the possibilities and are not exhaustive.
[bookmark: _Toc75425416][bookmark: _Toc50705761][bookmark: _Toc50991632][bookmark: _Toc58411312]8.2	Distributed SON
[bookmark: _Toc50705763][bookmark: _Toc50991634][bookmark: _Toc58411314][bookmark: _Toc75425418]8.2.x	LBO (Load Balancing Optimisation)
Figure 8.2.x-1 depicts a procedure that describes how D-SON management function can manage the LBO function. It is assumed that the D-SON management function has consumed the performance assurance MnS to create PM jobs to collect handover related measurements.



Figure 8.2.x-1: D-LBO procedure
1. The D-SON management function consumes the management service for NF provisioning with modifyMOIAttributes operation (see clause 5.1.3 in TS 28.532 [3]) to configure the ranges of HO and/or reselection parameters for the LBO function. 
1.a The MnS of provisioning sets the ranges for MRO function (NOTE).
2. The D-SON management function consumes the NF provisioning MnS with modifyMOIAttributes operation to enable the LBO function for a given NR cell if it is not enabled. 
2.a The provisioning MnS enables the LBO function (NOTE).
3. The LBO function collects real-time load information to determine and perform actions to balance the traffic loads among NR cells.
4. D-SON management function collects LBO related performance measurements. 
5. The D-SON management function analyses the measurements to evaluate the LBO performance,
6. The D-SON management function consume the MnS of provisioning with modifyMOIAttributes operation to update the ranges of handover parameters if the LBO failed to meet expection,
6.a. The MnS of provisioning updates the ranges of HO and/or reselection parameters (NOTE).
NOTE: The interface between provisioning MnS and D-LBO function is not subject to standardization.
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