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References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[2]
3GPP TS 32.500: "Telecommunication Management; Self-Organizing Networks (SON); Concepts and requirements".

[3]
3GPP TS 28.532: "Management and orchestration; Generic management services"

[4]
3GPP TS 38.321 "NR; Medium Access Control (MAC) protocol specification".

[5]
3GPP TS 28.552 "Management and orchestration; 5G performance measurements".

[6] 
3GPP TS 32.511 " Telecommunication management; Automatic Neighbour Relation (ANR) management; Concepts and requirements".

[7]
3GPP TS 38.300 "NR; Overall description; Stage-2".

[8]
Void
[9]
3GPP TS 38.331: "NR; Radio Resource Control (RRC) protocol specification".

[10]
Void
[11]
3GPP TS 28.531 "Management and orchestration; Provisioning".

[12]
3GPP TS 28.550: "Management and orchestration; Performance assurance".

[13]
3GPP TS 28.541: "Management and orchestration; 5G Network Resource Model (NRM); Stage 2 and stage 3".

[14] 
Void
[15]
3GPP TS 32.508: "Telecommunication management; Procedure flows for multi-vendor plug-and-play eNodeB connection to the network".

[16]
3GPP TS 38.133: "NR; Requirements for support of radio resource management".

[17]
3GPP TS 32.422: "Subscriber and equipment trace; Trace control and configuration management".
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6.4
Use cases

6.4.2
Centralized SON

6.4.2.x
Centralized Capacity and Coverage Optimization
	Use case stage
	Evolution/Specification
	<<Uses>>
Related use

	Goal 
	To optimize the capacity and coverage of NR cells to insure the efficient network resource usage, and optimal end-user experience and performance.
	

	Actors and Roles
	C-SON function to support CCO.
	

	Telecom resources
	· gNB;

· The producer of provisioning MnS
	

	Assumptions
	- PM job control and provisioning have been executed to allow C-SON function to receive performance measurements, MDT, RLF, and RCEF reports.
	

	Pre-conditions
	· 5G NR cells are in operation.
	

	Begins when 
	The C-SON function has been enabled.
	

	Step 1 (M)
	The C-SON function collects measurements (e.g. distribution of RSRP, RSRQ, …), MDT, RLF, and RCEF reports to monitor the issues (e.g. coverage holes, capacity deficiency, …) for NR cells or beams. 
	

	Step 2 (M)
	The C-SON function analyzes the measurements and MDT, RLF, RCEF reports to determine the actions if needed to optimize the NR cells or beams capacity and coverage, 
	

	Step 3 (O)
	C-SON function consumes the provisioning MnS to re-configure the CCO control parameters.
	

	Step 4 (O)
	The C-SON function collects measurements to evaluate whether the CCO actions have resolved the issues.
	

	Step 5 (O)
	The C-SON function may re-configure or restore the CCO control parameters, if the issues have not been mitigated.
	

	Ends when 
	All the steps identified above are successfully completed.
	

	Exceptions
	One of the steps identified above fails.
	

	Post-conditions
	The capacity and coverage of NR cells have been optimized.
	

	Traceability 
	REQ-CCO-FUN-1, REQ-CCO-FUN-2,
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6.1
Requirements

6.1.2
Centralized SON

6.1.2.x
Centralized Capacity and Coverage Optimization
REQ-CCO-FUN-1 producer of provisioning MnS should have a capability allowing authorized consumer(s) to update the CCO control parameters.

REQ-CCO-FUN-2 producer of performance assurance MnS should have a capability allowing authorized consumer(s) to collect the CCO related measurements, MDT, RLF and RCEF reports.
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7
Management services for SON

7.2
Management services for C-SON management 

7.2.x
Centralized Capacity and Coverage Optimization
7.2.x.1
MnS component type A
Table 7.2.x.1-1: CCO 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 CCO control parameters to be updated by C-SON function.
Table 7.2.x.2.1-1: CCO control parameters

	Control parameters
	Definition
	Note

	Configured max Tx power
	Represents the maximum transmission power in milliwatts (mW) at the antenna port for all downlink channels, used simultaneously in a cell, added together. See attribute configuredMaxTxPower in TS 28.541 [13].
	

	Configured Max Tx EIRP
	Represents the maximum emitted isotroptic radiated power (EIRP) in dBm for all downlink channels, used simultaneously in a cell, added together. See attribute configuredMaxTxEIRP in TS 28.541 [13].
	

	Coversage shape
	Identifies the sector carrier coverage shape described by the envelope of the contained SSB beams. See attribute coverageShapen in TS 28.541 [13].
	

	Digital tilt
	Represents the vertical pointing direction of the antenna relative to the antenna bore sight, representing the total non-mechanical vertical tilt of the selected coverageShape. See attribute digitalTilt in TS 28.541 [13].
	

	Digital azimuth
	Represents the horizontal pointing direction of the antenna relative to the antenna bore sight, representing the total non-mechanical horizontal pan of the selected coverageShape. See attribute digitalAzimuth in TS 28.541 [13].
	


7.2.x.3
MnS Component Type C definition

7.2.x.3.1
Performance measurements

CCO related performance measurements are captured in Table 7.2.x.3.1-1:

Table 7.2.x.3.1-1. CCO related performance measurements

	Performance measurements
	Description
	Note

	Distribution of SS-RSRP per SSB
	Provides the distribution of SS_RSRP per SSB (see clause 5.1.1.22.1 in TS 28.552 [5]). 
	

	Distribution of SS-RSRQ
	Provides the distribution of SS_RSRQ (see clause 5.1.1.31.1 in TS 28.552 [5]).
	

	Distribution of the number of active UE per SSB
	Provides the distribution of the number of active UE per SSB.
	

	Number of requested handover executions
	Provides the number of requested handover executions (see clause 5.1.1.6.1.7 in TS 28.552 [5]).
	

	Number of failed handover executions
	Provides the number of failed handover executions (see clause 5.1.1.6.1.9 in TS 28.552 [5]).
	

	Distribution of DL Total PRB Usage
	Provides the distribution of samples with total usage (in percentage) of PRBs on the downlink in different ranges (see clause 5.1.1.2.3 in TS 28.552 [5]).
	

	Distribution of UL Total PRB Usage
	Provides the distribution of samples with total usage (in percentage) of PRBs on the uplink in different ranges (see clause 5.1.1.2.4 in TS 28.552 [5]).
	

	DL PRB used for data traffic
	Provides the number of PRBs in average used in downlink for data traffic (see clause 5.1.1.2.5 in TS 28.552 [5]).
	

	DL total available PRB
	provides the total number of PRBs in average available downlink (see clause 5.1.1.2.6 in TS 28.552 [5]).
	

	UL PRB used for data traffic
	Provides the number of PRBs in average used in uplink for data traffic (see clause 5.1.1.2.7 in TS 28.552 [5]). 
	

	UL total available PRB
	Provides the total number of PRBs in average available uplink (see clause 5.1.1.2.8 in TS 28.552 [5]).
	

	Average DL UE throughput in gNB
	Provides the average UE throughput in downlink (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 (see clause 5.1.1.3.1 in TS 28.552 [5]).
	

	Average UL UE throughput in gNB
	Provides the average UE throughput in uplink (see clause 5.1.1.3.3 in TS 28.552 [5]).
	

	Distribution of UL UE throughput in gNB
	Provides the distribution of the UE throughput in uplink (see clause 5.1.1.3.4 in TS 28.552 [5]).
	

	Mean number of RRC Connections
	Provides the mean number of users in RRC connected mode (see clause 5.1.1.4.1 in TS 28.552 [5]).
	

	Max number of RRC Connections
	Provides the maximum number of users in RRC connected mode (see clause 5.1.1.4.2 in TS 28.552 [5]).
	

	Number of PDU Sessions requested to setup
	Provides the number of PDU Sessions by the gNB (see clause 5.1.1.5.1 in TS 28.552 [5]).
	

	Number of PDU Sessions successfully setup
	Provides the number of PDU Sessions successfully setup by the gNB from AMF (see clause 5.1.1.5.2 in TS 28.552 [5]).
	

	Number of PDU Sessions failed to setup
	Provides the number of PDU Sessions failed to setup by the gNB (see clause 5.1.1.5.3 in TS 28.552 [5]).
	


7.2.x.3.2
MDT and Trace reports
CCO related MDT and trace reports are captured in Table 7.2.x.3.1-2:
Table 7.2.x.3.1-2. CCO related MDT and trace reports
	Performance measurements
	Description
	Note

	MDT reports
	Provides RSRPs of the serving cell and neighbour cells, and UE location (see TS 32.422 [17]). 
	

	RLF reports
	Provides RSRPs of the of the last serving cell and neighbour cells, and UE location (see TS 32.422 [17]). 
	

	RCEF reports
	Provides RSRPs of the NR cell where the RRC connection establishment failed and neighbour cells, and UE location (see TS 32.422 [17]). 
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8.3
Centralized SON

8.3.x
Centralized Capacity and Coverage Optimization
Figure 8.3.x-1 depicts the procedure of centralized capacity and coverage optimization. It is assumed that PM job control and provisioning have been executed to allow C-SON function to receive performance measurements, MDT, RLF, and RCEF reports.
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Figure 8.3.x-1: Capacity and coverage optimization procedure
1. The C-SON function receives the measurements, as listed in clause 7.2.x.3.1, which are used to detect the capacity and coverage issues in NR cells.
2. The C-SON function receives MDT, RLF, and RCEF reports, as listed in clause 7.2.x.3.2, which are used to detect the capacity and coverage issues in NR cells. 
3. The C-SON function analyzes the measurements, MDT, RLF, and RCEF reports to determine whether the capacity and coverage of given cells or beams need to be optimized.
If the capacity and coverage of given cells or beams need to be optimized, then the following steps are executed:

4. The C-SON function determine the actions to mitigate the CCO issues. 
5. The C-SON function consumes the MnS of NF provisioning with modifyMOIAttributes operation to re-configure the CCO control parameters, as listed in clause 7.2.x.2.1.

5.a The MnS of NF provisioning updates the CCO control parameters at the NF for NR cells (NOTE).
6. The producer of provisioning MnS sends a notification notifyMOIAttributeValueChange to C-SON function to indicate the CCO control parameters have been updated successfully.

7. The C-SON function collects the measurements.
8. The C-SON function analyzes the measurements to evaluate if the COO issues have been mitigated.
If the the CCO issues have not been mitigated, then the following steps are executed:
9. The C-SON function consumes the MnS of NF provisioning with modifyMOIAttributes operation to re-configure the CCO control parameters, as listed in clause 7.2.x,2,1,
9.a The MnS of NF provisioning updates the CCO control parameters at the NF for NR cells (NOTE).
10. The producer of provisioning MnS sends a notification notifyMOIAttributeValueChange to C-SON function to indicate the CCO control parameters have been updated successfully.
NOTE: 
The interface between producer of provisioning MnS and NFs is not subject to standardization.
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