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Abstract:
This solution extends service experience analysis to align with MDA provided analytics thus proposes new solution to TR 23.700-84, key issue 3. 
1. Introduction/Discussion

During the last meeting, the following key issue 3 was agreed:

5.2.3
Key Issue #3: NWDAF-assisted policy control and QoS enhancement

The NWDAF can gather quite a lot of data from 5GC NFs, AF and OAM and thus may further assist the PCF in making PCC decisions (which traditionally determine QoS parameters based on its own data and knowledge as well optional statistics and predictions collected from the NWDAF).

This Key issue aims to study whether and what additionally needs to be supported in order to enhance 5GC NF operations related to policy control and QoS with the assistance of the NWDAF.

In this key issue, the following aspects will be studied:

Identification of use cases where policy control and QoS can be further enhanced with assistance from NWDAF.

-
Whether and how to introduce new 5GC functionality e.g. of the NWDAF and/or PCF to enhance the policy control and QoS, considering operator's policies.

-
Whether and what additional input information is needed by the NWDAF for providing an assistance to policy control and QoS, and how to gather it.

-
Whether and what output information, on top of already provided, the NWDAF can provide to assist with policy control and QoS enhancements.

- 
Whether and how to evaluate the quality of the enhanced NWDAF assistance to policy control and QoS.

NOTE 1: 
The study will focus primarily on existing enforcement mechanisms when available and identify new ones only when no existing ones can be used.

Recently in Rel-18, TS 28.104 [X] was updated, in particular serviceInformation and affectedObjects field were introduced/updated:
8.4.2.1.3
Analytics output

The specific information elements of the analytics output for service experience analysis, in addition to the common information elements of the analytics outputs (see clause 8.3), are provided in table 8.4.2.1.3-1.

Table 8.4.2.1.3-1: Analytics output for Service experience analysis

	Information element
	Definition
	Support qualifier
	Properties

	serviceExperienceId
	The identifier indicates the analytics report is related with service experience analysis.
	M
	type: string

multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: False

	serviceInformation
	This field include the service information related to this analysis such as service name.

See NOTE 1.


	O
	type: string

multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: False

	serviceExperienceIssueType
	Indication of the service experience issue type.

The allowed value is one of the enumerated values:

-
RAN issue;

-
CN issue;

-
both
	M
	type: ENUM

multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: False

	affectedObjects
	The managed object instances where the service experience is applicable, e.g. SubNetwork Instance, NetworkSlice Instance, NetworkSlice subnetwork Instance. The subset values of this field may be different due to cross domain management and domain management.
	O
	type: DN

multiplicity: 1..*

isOrdered: False

isUnique: True

defaultValue: None

isNullable: False

	serviceExperienceStatistics
	The statistics of the level of service experience for a service in a certain time period, e.g. there are five levels which are represented by 1, 2, 3, 4, 5 where level 1 represents the users are enduring bad experience while level 5 represents the users' requirements are perfectly satisfied.
	O
	type: ENUM

multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: False

	serviceExperiencePredictions
	The predictions of the level of service experience for a service in a certain time period.
	O
	type: ENUM

multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: False

	NOTE 1: This field of serviceInformation is used for MDA MnS producer to include the names of e2e services (e.g., browsring, video streaming etc.) and detail information (specific information of an e2e service).


As per TS 23.288 [5]:
6.4.2
Input Data

The service data and performance data collected from the AF (including the service data collected from the UE through the AF), the network data from other 5GC NFs and the network data from OAM and MDAS/MDAF for observed service experience are defined in Table 6.4.2-1, 6.4.2-1a, Table 6.4.2-2, Table 6.4.2-3, Table 6.4.2-4 and Table 6.4.2-5 respectively.

…
Table 6.4.2-5: Data collection from MDAS/MDAF of service experience and energy saving state analysis

	Information
	Source
	Description

	ServiceExperienceIssueType
	MDAF
	Indication of the service experience issue type.

The allowed value is one of the enumerated values: RAN issue, CN issue, both.

	AffectedObjects
	MDAF
	The managed object instances where the service experience is applicable, e.g. SubNetwork Instance, NetworkSlice Instance, S-NSSAI.

	ServiceExperienceStatistics
	MDAF
	The statistics of the level of service experience for a service in a certain time period, e.g. there are five levels which are represented by 1, 2, 3, 4, 5 where level 1 represents the users are enduring bad experience while level 5 represents the users' requirements are perfectly satisfied.

	ServiceExperiencePredictions
	MDAF
	The predictions of the level of service experience for a service in a certain time period.

	StatisticsOfCellsEsState
	MDAF
	The statistic result of current energy saving state of the cells at a certain time.


While the output service experience analytics are defined by the TS 23.288 [5], clause 6.4.3 and the corresponding procedures to request service experience analytics are defined in the TS 23.288 [5], clause 6.4.4, clause 6.4.5 and clause 6.4.6. PCF can be consumer of such analytics, and thus enhanced service experience analytics can improve PCC decisions. 
This solution proposes to include new/updated fields serviceInformation and affectedObjects into the input data for service experience analytics, to enhance the output data with the corresponding fields’ information and, thus, eventuallyimprove PCC decision making by the PCF. 
2. Text Proposal

It is proposed to capture the following changes vs. TR 23.700-84.

* * * * First change * * * *

2
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 23.501: "System Architecture for the 5G System; Stage 2".

[3]
3GPP TS 23.502: "Procedures for the 5G system, Stage 2".

[4]
3GPP TS 23.503: "Policy and Charging Control Framework for the 5G System".

[5]
3GPP TS 23.288: "Architecture enhancements for 5G System (5GS) to support network data analytics services".

[6]
3GPP TR 38.843: " Study on Artificial Intelligence (AI)/Machine Learning (ML) for NR air interface".
[7]
3GPP TS 23.273: "5G System (5GS) Location Services (LCS)".
[X]
3GPP TS 28.104: “Management and orchestration; Management Data Analytics (MDA)”
* * * * Second change * * * *

6
Solutions

6.0
Mapping of Solutions to Key Issues

Table 6.0-1: Mapping of Solutions to Key Issues and Use Cases
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* * * * Third change * * * *

6.X
Solution #X: PCC enhancements based on service experience analysis 
6.X.1
Description
Editor's Note:
This clause will describe the solution principles and architecture assumptions for corresponding key issue(s). Sub-clause(s) may be added to capture details. 
The proposed solution leverages service experience analytics received by NWDAF from MDAF/MDAS as per TS 28.104 [X] and per TS 23.288 [5].
The input data received by the NWDAF defined by the TS 23.288 [5]), Table 6.4.2-5 is enhanced to support newly introduced/updated fields as per TS 28.104 [X], Table 8.4.2.1.3-1 (i.e serviceInformation and affectedObjects fields) by introducing serviceInformation field and extending the definition of affectedObjects field. 
The output data produced by the NWDAF, defined by the TS 23.288 [5], clause 6.4.3, is enhanced to support serviceInformation and affectedObjects e.g. by incorporating the new/updated set of the information into service experience statistics and predictions.
PCF as a consumer of service experience analytics per procedures defined by the TS 23.288 [5], clause 6.4.4, clause 6.4.5 and clause 6.4.6, would receive this enhanced service experience analytics, thus the quality of PCC decisions would be improved. 

6.X.2
Procedures

Editor's Note:
This clause describes high-level procedures and information flows for the solution.
The procedures defined by the TS 23.288 [5] do not change.
6.X.3
Impacts on services, entities and interfaces
Editor's note:
This clause captures impacts on existing services, entities and interfaces.

· NWDAF is enhanced to support newly introduced and updated serviceInformation and affectedObjects fields of service experience analytics from MDAF/MDAS.
· NWDAF is enhanced to provide enhanced set of information within the output data for service experience analytics.
· PCF is enhanced to support getting of the enhanced service experience analytics, and, based on the newly introduced/updated fields, improve its PCC decisions. 
* * * * End of changes * * * *

