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[bookmark: _Toc50705702][bookmark: _Toc50991573][bookmark: _Hlk55304443]6.4	Use cases
[bookmark: _Toc50705717][bookmark: _Toc50991588]6.4.2	Centralized SON
[bookmark: _Toc50705718][bookmark: _Toc50991589]6.4.2.x	RRM resources optimization for network slice instance(s)
	Use case stage
	Evolution/Specification
	<<Uses>>
Related use

	Goal 
	To enable the optimization the RRM resources allocated among network slice instance(s) to ensure the RRM resources are efficiently used, while providing quality end-user experience and performance.
	

	Actors and Roles
	C-SON function to support RRM resource optimization for network slice instance(s).
	

	Telecom resources
	· gNB;
· The producer of provisioning MnS
	

	Assumptions
	N/A
	

	Pre-conditions
	· 5G NR cells are in operation.
· An AI/ML model has been created based on the RRM related performance measurements received previously.
	

	Begins when 
	The C-SON function has been enabled.
	

	Step 1 (M)
	The C-SON function collects RRM related measurements on a per network slice instance basis (e.g. mean DL/UL PRB used for data traffic, mean number of DRBs successfully setup, and mean number of PDU Sessions successfully setup, … etc.), by consuming the MnS of performance assurance. 
	

	Step 2 (M)
	The C-SON function analyzes the measurements to train the AI/ML model and determines the actions to optimize the RRM resources for network slice instance(s) that include consuming the MnS of provisioning to update the appropriate RRM policies.
	

	Ends when 
	All the steps identified above are successfully completed.
	

	Exceptions
	One of the steps identified above fails.
	

	Post-conditions
	The RRM resources for network slice instance(s) have been optimized.
	

	Traceability 
	REQ-RRM-FUN-1, REQ-RRM-FUN-2
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[bookmark: _Toc50705697][bookmark: _Toc50991568]6.1.2.x	RRM resources optimization for network slice instance(s)
REQ-RRM-FUN-1 producer of provisioning MnS should have a capability allowing authorized consumer(s) to update the RRM policies.
REQ-RRM-FUN-2 producer of performance assurance MnS should have a capability allowing authorized consumer(s) to collect the RRM related performance measurements on a per network slice instance basis.
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[bookmark: _Toc50991596][bookmark: _Toc50705725]7.2	Management services for C-SON management 
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7.2.x.1	MnS component type A
Table 7.2.x.1-1: RRM resources optimization 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 operation
- 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]:
- notifyFileReady operation
- reportStreamData operation
	It is supported by Performance Assurance MnS for NFs, as defined in TS 28.550 [12].



7.2.x.2	MnS Component Type B definition
7.2.x.2.1	Parameters to be updated
Table 7.2.x.2.1-1 defines the RRM related parameters to be updated by C-SON function.
Table 7.2.x.2.1-1: RRM related parameters
	Control parameters
	Definition
	Legal Values

	Maximum RRM policy ratio
	This parameter specifies the maximum percentage of RRM resources used by the network slice instance(s). See attribute rRMPolicyMaxRatio in TS 28.541 [13].
	0..100

	Minimum RRM policy ratio
	This parameter specifies the minimum percentage of RRM resources used by the network slice instance(s). See attribute rRMPolicyMinRatio in TS 28.541 [13].
	0..100

	Dedicated RRM policy ratio
	This parameter specifies the maximum percentage of RRM resources that are dedicated to the network slice instance(s). See attribute rRMPolicyDedicatedRatio in TS 28.541 [13].
	0..100



7.2.x.3	MnS Component Type C definition
7.2.x.3.1	Performance measurements
RRM related performance measurements are captured in Table 7.2.x.3.1-1:
Table 7.2.x.3.1-1. RRM related performance measurements
	Performance measurements
	Description
	Note

	Mean DL PRB used for data traffic
	Provides the mean number of PRBs used in downlink for data traffic in the NRCellDU, with subcounters per sNSSAI (see clause 5.1.1.2.5 in TS 28.552 [5]). 
	

	Peak DL PRB used for data traffic
	Provides the peak number of PRBs used in downlink for data traffic in the NRCellDU, with subcounters per sNSSAI. 
	

	Mean UL PRB used for data traffic
	Provides the mean number of PRBs used in uplink for data traffic in the NRCellDU, with subcounters per sNSSAI (see clause 5.1.1.2.7 in TS 28.552 [5]).
	

	Peak UL PRB used for data traffic
	Provides the peak number of PRBs used in uplink for data traffic in the NRCellDU, with subcounters per sNSSAI.
	

	Average DL UE throughput in gNB
	Provides the average UE throughput in downlink in the NRCellDU, with subcounters per sNSSAI (see clause 5.1.1.3.1 in TS 28.552 [5]).
	

	Distribution of DL UE throughput in gNB
	Provides the distribution of the UE throughput in downlink in the NRCellDU, with subcounters per sNSSAI (see clause 5.1.1.3.2 in TS 28.552 [5]).
	

	Average UL UE throughput in gNB
	Provides the average UE throughput in uplink in the NRCellDU, with subcounters per sNSSAI (see clause 5.1.1.3.3 in TS 28.552 [5]).
	

	Distribution of UL UE throughput in gNB
	Provides the average UE throughput in uplink in the NRCellDU, with subcounters per sNSSAI (see clause 5.1.1.3.4 in TS 28.552 [5]).
	

	Mean number of DRBs successfully setup
	Provides the mean number of DRBs successfully setup in the PDU sessions in the NRCellCU, with subcounters per sNSSAI.
	

	Peak number of DRBs successfully setup
	Provides the peak number of DRBs successfully setup in the PDU sessions in the NRCellCU, with subcounters per sNSSAI.
	

	Mean number of PDU Sessions requested to setup
	Provides the mean number of PDU Sessions requested to setup in the NRCellCU, with subcounters per sNSSAI.
	

	Mean number of PDU Sessions successfully setup
	Provides the peak number of PDU Sessions successfully setup in the NRCellCU, with subcounters per sNSSAI.
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[bookmark: _Toc50705767][bookmark: _Toc50991638][bookmark: _Toc50705768][bookmark: _Toc50991639][bookmark: _Toc50705750][bookmark: _Toc50991621][bookmark: _Toc50705756]8.3	Centralized SON
8.3.x	RRM resources optimization for network slice instance(s)
Figure 8.3.x-1 depicts an example of network slice instances that are created to support various services, such as URLLC, eMBB, or mMTC with different RRM resources requirements, where network slice instances sNSSAI #2-1 and sNSSAI #2-2 support a kind of RRM requirements, while network slice instances nNSSAI #1 supports different RRM requirements. It shows that the RRM resources provided by network functions of DU, CUUP, and CUCP are characterized by RRMPolicyRatio IOC with rRMPolicyMaxRatio, rRMPolicyMinRatio, and rRMPolicyDedicatedRatio attributes to define the shared resources, prioritized resources, and dedicated resources for network slice instance(s) (see clause 4.3.36.1 in TS 28.541 [13]).
The RRMPolicyRatio IOC has a base class RRMPolicy IOC that contains resourceType (i.e. PRB for DU, DRB for CUUP, and RRC connected user for CUCP) and rRMPolicyMemberList that contains the network slice instance(s) subject to this policy (see clause 4.3.43 in TS 28.541 [13]). A network function may have one or more RRMPolicyRatio MOI(s) where each RRMPolicyRatio MOI is associated with network slice instance(s) that share the same RRM resource requirements.


Figure 8.3.x-1: RRM policies for multiple network slice instances
It is assumed that the C-SON function has consumed the MnS of performance assurance to create PM jobs to collect RRM related measurements from RAN nodes, such as DU, CUCP, and CUUP where the network slice instances are created, and an AI/ML model has been created based on the use plane and control plane information (e.g. traffic loads and patterns) that are collected from the RRM related performance measurements received previously.

 
Figure 8.3.x-2: RRM resources optimization procedure
1. The C-SON function consumes the performance assurance MnS to receive the measurements (e.g. mean and peak numbers of PRB usage on DL / UL, average DL / UL UE throughput in gNB, distribution of DL / UL UE throughput in gNB) from NF DU to monitor the performance of network slice instances identified by sNSSAI #1 and sNSSAI #2.
2. The C-SON function consumes the performance assurance MnS to receive the measurements (e.g. such as mean and peak numbers of DRBs successfully setup) from NF CUUP to monitor the performance of network slice instances identified by sNSSAI #1 and sNSSAI #2. 
3. The C-SON function consumes the performance assurance MnS to receive the measurements (e.g. mean numbers of PDU Sessions requested to setup, mean numbers of PDU Sessions successfully setup) from NF CUCP to monitor the performance of network slice instances identified by sNSSAI #1 and sNSSAI #2. 
4. The C-SON function analyzes the measurements to train the AI/ML model and determines the actions if needed to optimize the RRM resources for network slice instance(s) that include consuming the MnS of provisioning to update the RRMPolicyRatio corresponding to the specific network slice instance(s).
If the RRM resources for network slice instances at DU need update, then the following steps are executed:
5. The C-SON function consumes the MnS of NF provisioning with modifyMOIAttributes operation to re-configure the RRMPolicyRatio for the NF DU.
5.a The MnS of NF provisioning updates RRMPolicyRatio at the NF DU.
6. The producer of provisioning MnS sends a notification notifyMOIAttributeValueChange to C-SON function to indicate the successful RRMPolicyRatio update.
If the RRM resources for network slice instances at CUUP need update, then the following steps are executed:
7. The C-SON function consumes the MnS of NF provisioning with modifyMOIAttributes operation to re-configure the RRMPolicyRatio for the NF CUUP.
7.a The MnS of NF provisioning updates RRMPolicyRatio at the NF CUUP.
8. The producer of provisioning MnS sends a notification notifyMOIAttributeValueChange to C-SON function to indicate the successful RRMPolicyRatio update.
If the RRM resources for network slice instances at CUCP need update, then the following steps are executed:
9. The C-SON function consumes the MnS of NF provisioning with modifyMOIAttributes operation to re-configure the RRMPolicyRatio for the NF CUCP.
9.a The MnS of NF provisioning updates RRMPolicyRatio at the NF CUCP.
10. The producer of provisioning MnS sends a notification notifyMOIAttributeValueChange to C-SON function to indicate the successful RRMPolicyRatio update.
[bookmark: _Toc4401147][bookmark: _Toc27405646][bookmark: _Toc35878842][bookmark: _Toc36220658][bookmark: _Toc36474756][bookmark: _Toc36543028][bookmark: _Toc36543849][bookmark: _Toc36568087][bookmark: _Hlk48038024]NOTE: 	The interface between producer of provisioning MnS and NFs is not subject to standardization.
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