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Decision/action requested

Propose to introduce a new use case and solution related to network slice coverage and throughput assessement in subclause 6.2.5 
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3
Rationale

This contribution introduces a new use case and solution on slice coverage and throughput optimization. 
4
Detailed proposal

First Change
6.2.5
Slice Coverage and Throughput Optimization
6.2.5.1
Use case
In providing a network slice, a 3rd party (i.e. slice tenant) issues a slice request indicating the desired SLA, which includes among other parameters as indicated in [x], the slice coverage (also referred to as coverage area of the network slice or area of service as per [x]) and slice throughput. The main challenge of providing the slice coverage is to map the desired geographical coverage area with the available radio coverage, which depends on the base station planning and deployment. Hence, it is not guaranteed that the desired slice coverage can be mapped perfectly to the “coverage footprint” of a cell or set of cells or that the desired slice coverage is even available since radio coverage may not be available in certain areas. Similarly, the desired slice throughput may not be feasible considering the resource availability with respect to the “coverage footprint” of a cell or set of cells. 

Currently to resolve this problem more cells may be allocated to a slice to enhance the coverage, if such an option is available, or more capacity resources can be provisioned in the allocated cells. This approach may prove to be inefficient since it wastes network resources.
The distribution of users, the expected radio resource availability and mobility patterns may govern the configuration parameters of each cell (e.g. antenna downtilt, SSB beamforming patterns determining the coverage of a cell, handover parameters, etc.), which can be allocated per slice. Cell configuration parameters may help to adjust the coverage and distribute the expected throughput among neighboring cells.       

To translate the business slice coverage and throughput to the actual radio deployment, without overprovisioning while leveraging the benefits of flexible gNB radio features adjustment, MDA can be used. MDA can enable an MDAS consumer to optimize the slice coverage and load distibution on the slice instantiation and runtime considering (i) slice-aware statistics, e.g., slice-UE distributions and mobility patterns, (ii) slice SLA and (iii) access node capabilities.

Depending on the MDAS producer output, RAN parameters can be adjusted to shape the cell edges and load distribution. The main objective is to fulfill a given slice SLA involving as few cells as possible by leveraging the benefits of adjusting cell configurations for satisfying the desired coverage and the expected slice throughput.     
6.2.5.2
Potential requirements

REQ-NS_COV_THR_OPT-1

The MDAS producer should have a capability to provide the analytics report describing the slice coverage, slice availability and slice throughput statistics or prediction information to authorized consumers, e.g., gNB.
REQ-NS_COV_THR_OPT-2
The analytics report should contain the following information:  

-
the identifier that indicates the gNB configuration issue with respect to a slice request;
-
 the geographical location and the affected cell configuration attributes; 

- 
the start and stop time in where the report is valid;

-
the originator issue, that may be a coverage or throughput problem due to inefficient RAN configuration;
-
the recommended actions that involve options to reconfigure RAN attributes including HO parameters, cell reselection parameters, beam configuration, computing resource and slice support in a cell.   
6.2.5.3
Possible solutions
6.2.5.3.1

Solution description
The solution considers slice coverage and slice throughput assessment with respect to RAN deployment. The MDAS producer analyzes performance measurements, slice availability and mobility patterns to identify the RAN attribute configuration options for adjusting selected cells in order to fulfill the SLA of a slice request in terms of the coverage and the expected slice throughput.
6.2.5.3.2

Data required

The following data is required to do the required analysis. 

	Data category
	Required data

	Service Data

	S-NSSAI as defined in clause 5.15.2, TS 23.501. MDAS may derive network topology information

	Performance Measurements

	Radio resource utilization – usage of physical radio resource utilization of the network as per clause 5.1.1.3 of TS 28.552.

Virtual resource usage of NF: The resource usage of virtual network functions, see clause 5.7.1 of TS 28.552.
Throughput for slice instance: Upstream/downstream throughput from network and NSI as per clause 6.3.2 and 6.3.3 of TS 28.554.

RAN UE throughput: KPI shows NG-RAN impacts on service quality provided to an end-user as per clause 6.3.6 of TS 28.554.

	Beam Report per Slice 
	Beam statistics per slice usage in the serving cell:

· Beam IDs (SSB IDs or CSI-RS IDs) which have been serving users of a specific network slice

· Temporal Information of these Beams serving a specific Slice, (i.e., when, e.g., morning or evening, and how long) 

· Number of slice users served by a specific Beam ID

Beam statistics of a neighboring cell measured by specific slice users:

· Relevant neighboring Beam IDs (SSB IDs or CSI-RS IDs) which have been detected by users of a specific network slice



	Capacity Planning Data
	Capacity management as per clause 5.4.15 of TS 28.530 and clause 7.15 of TS 28.531.

	Slice Unavailability Report 
	Slice unavailability in serving cell:

· Statistics about the rejected or remapped PDU sessions belonging to a specific slice

· How long the UEs stayed in a cell not supporting specific slices, e.g., short stay with Slice Unavailability

· Temporal Information of the UEs stayed in a cell not supporting specific slices, e.g., when these events occurred

· Number of UEs stayed in a cell not supporting specific slices

· Cell IDs to which the UEs reconnect after staying in a cell not supporting specific slices, e.g., after short stay with Slice Unavailability



	MDT Reports
	UE measurements related to RSRPs, RSRQs, RLF, RECF of the cells in slice and UE location information

	NWDAF Mobility Analytics


	Group UE mobility analytics as per TS 23.288

All UE mobility analytics within Area of Interest defined via slice coverage as per TS 23.288

	Configuration Data
	NRM attributes affecting the radio configuration and virtual NF resource allocation and configuration

	Network Topology 
	Topology of the network  


6.2.5.3.3

Analytics report

The network congestion analytics report contains the following information.

	Information
	Description

	gNB Incident Identifier
	Identifier that indicates the gNB configuration case for slice coverage enhancement (or slice unavailability)

	Type of Analytics
	Statistics or Prediction of security risks  

	Location
	Geographical location affected by the gNB incident 

	Affected Object Attributes
	Cell Configurations: Antenna Tilt, HO parameters, cell reselection parameters, beam configuration, compute resources, etc.

	Start/Stop Time
	Starts/stop time of the incident

	Root Cause 
	The originator of the issue, e.g. user mobility, load peak, user distribution, beam configuration, etc.

	Severity Level
	The severity level (e.g. critical, medium, not important) 

	Recommended Actions
	Recommendation actions to resolve the issue:

· Antenna Tilt configuration options

· HO parameters configuration options

· Cell reselection configuration options

· Beam configuration options

· Compute resource configuration options

· Enable slice support in determined Cell(s)



6.2.5.4
Evaluation
The solution described in clause 6.2.5.3.1 requires the analytics inputs as described in clause 6.2.5.3.2, wherein:
·  Input PM on RAN resource utilization, Virtual resource usage of NF are specified in TS 28.552 [8].
· Input KPI on Throughput for slice instance and RAN UE throughput are specified in TS 28.554 [7].
· Input PM that need to be specified include:
· Beam statistics per slice usage. 
· Slice unavailability related measuements. 
· MDT data is specified in TS 37.320 [12].
· NWDAF mobility analytics are specified in TS 23.288 [18].
· Configuration Data and network topology data, by the NRMs defined in TS 28.541 [20].
With these analytics inputs which are already defined or accessible, the analytics output as described in 6.2.5.3.3 can be derived.

Therefore, this solution is a feasible candidate for slice covrage and throughput optimization. 
End of Change
