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Abstract of the contribution: This contribution proposes a new use case in TR23.791 on the use of NWDAF to aid changes in the network or application to assure E2E QoS of 5G scenarios. 
1 Discussion
Latest 3GPP technical specifications (TS 23.501 and TS23.503) define the NWDAF (Network Data Analytics Function). In Rel.15 the focus of NWDAF was to support PCF and NSSF operation with data analytics based on load level information from network slices. 

Extracted from TS 23.503, Section 6.2.9:

Network Data Analytics Function (NWDAF)

NWDAF represents operator managed network analytics logical function. NWDAF provides slice specific network data analytics to the PCF and NSSF. NWDAF provides network data analytics (i.e., load level information) to PCF and NSSF on a network slice level and the NWDAF is not required to be aware of the current subscribers using the slice. NWDAF notifies / publishes slice specific network status analytic information to the PCF(s) and NSSF that are subscribed to it. PCF(s) and NSSF can collect directly slice specific network status analytic information from NWDAF. This information is not subscriber specific. PCF uses that data in its policy decisions. NSSF may use the load level information provided by NWDAF for slice selection.

NOTE 1:
NWDAF functionality beyond its support for Nnwdaf is out of scope of 3GPP.

NOTE 2:
NWDAF functionality for non-slice-specific analytics information is not supported in this release.
Nevertheless, with the establishment of the Study of enablers for Network Automation for 5G (FS_eNA), it becomes possible to investigate the usage of analytics (i.e., NWDAF) for supporting other NFs and the diverse services that the NFs will have to handle due to the introduction of different 5G scenario requirements as specified in TS 22.261. 

Extracted from TR 23.791, Section 1:
1
Scope

The aim of this Technical Report is to study and specify how to collect data and how to feedback data analytics to the network functions.
One example of a 5G scenario defined in TS 22.261 is the URLLC. This type of scenario requires E2E QoS requirements (e.g., 5ms E2E latency for remote driving and 99.999% of reliability). The detection of situations that affect the E2E QoS provisioning is important in order to support the 5G user experience as stated in:
Extracted from TS 22.261 Section 6.7.1:
“Further, for QoS control in EPS only covers RAN and core network, but for 5G network E2E QoS (e.g., RAN, backhaul, core network, network to network interconnect) is needed to achieve the 5G user experience (e.g., ultra-low latency, ultra-high bandwidth).”
The E2E QoS in 5G scenarios is affected by parameters from AN, CN, and application, as illustrated in the figure below.   
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Furthermore, new initiatives in SA1 as well as 5GAA demonstrate the need for analytics and prediction specially related to E2E QoS in order to better support the service of verticals. 

For instance the new study item in V2X have been approved in SA1 (FS_V2XIMP approved in S1-180451_ FeV2XIMP). The objects of this study item show that 5GS needs to support analytics for 5G scenarios, such as V2X. 
Extracted from S1-180451 Section 4:
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‘The aim of this work is o study additional use cases and to derive potential service requirements of 5G system to
support V2X services, in the following areas

- Support for V2X service providers (e.g. OEMs, road authorities and so on) to control their V2X service with
confidence (c.g. activating certain V2X applications based on whether QoS relevant to OEMs can be
‘guarantecd along the route, deciding whether to use positioning result for certain V2X application based on
available positioning accuracy, configuring portion of V2X applications with edge computing based on
available big data transport)

- Support for V2X service providers to proactively adjust their V2X service offering based on predicted quality
of service (¢.g. change of autonomous diving levels of vehicle when the vehicle is expected to move out of
coverage area in x seconds, adjusting inter-vehicle distance based on expected change in QoS)

During the study, aspects related to service exposure to V2X service providers and assistance to application layer will
be addressed.




The new NESQO Work Item in 5GAA (Predictable QoS and End-to-end Network Slicing for Automotive Use Cases) show the importance of the requirements on E2E performance fulfillment and predictable QoS levels, 
Extracted from 5GAA_A-180057
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Title: Predictable QoS and End-to-end Network Slicing for
Automotive Use Cases

Acronym: NESQO
Unique identifier: A-180057

1 Justification

A fundamental part of 3G is to expand the scope of mobile nefworks to also include support of vertical industries. It is
therefore of interest to complement the 4G-focused studies with studies on concepts and technologies that are defined in
253G context, with specific afteation to C-V2X and avtomotive requirements. Important requirements from the automotive
industry [2] are:

©  End-to-end (E2EY) performance fulfliment
Predictability of QoS levels (e.g., latency, throughput), rliability





Despite the success of current mechanisms to provide QoS for Mobile networks, operators will have at least the following shortcomings for the detection of situations that affect E2E QoS and providing solutions for such situations:

· Information related to QoS performance is compartmentalized inside each one of the parts of the network (e.g., AN, CN, and application Server) limiting the capability of analysing them together. Few mechanisms exist to bring information from different parts of the mobile network to support decision making processes, such as PCC has the RAN Congestion Awareness Function (RCAF) which gives the RAN congestion info to support PCRF decision making (TS 23.203). Nevertheless these mechanisms are not able to provide analytics and prediction on E2E QoS as 5G scenarios require. 
· The mechanisms used for load and status reporting are entity (i.e., Network Function) based and using aggregated values. For instance, in the GTP-C load and overload control mechanism (TS 29.274) nodes can report their load information which is based on aggregated values such as “used capacity of the node based on activated bearers in relationship to maximum number of bearers the node can handle” (TS 29.274, Section 12.2.5.1.2.2). The problem is that, only based on this type of aggregated information it is not possible to identify situations affecting the E2E performance of specific types of services (e.g., URLLC) and generate analytics that support changes in the system to improve the performance per type of service basis.
Therefore, in this document we propose the use case where NWDAF is used to collect and analyse information from different sources in 5GS, i.e., UE, AN, CN, and application Server so to provide notifications to 5GS about situations that affected E2E QoS profile. 
3 Proposal
We propose to introduce the following changes to the TR 23.791.
* * * * Start of Change * * * * 
5.1.X
Use Case X: NWDA-assisted determination of areas with oscillation of network conditions 
5.1.x.x
Description

Operators already use mechanisms for collection of information that enable CP and OAM to detect situations affecting the QoS of provided services. These current mechanisms are designed in a compartmentalized way i.e., focusing on per NF information data collection (e.g., TS 32.426 defines measurements related to EPC entities – such as MME, etc - which are aggregated values such as mean number of dedicated EPS bearers in active mode).  In 5G, different services, such as URLLC (as defined in TS 22.261) and V2X (as recently defined in the SA1 FS_V2XIMP and 5GAA NESQO), may require a network wide analysis to verify/improve NF deployment and configuration (e.g. wrt. the selection of the UPF). Operators will also be able to improve how to handle the effects of network slice dynamicity in E2E QoS assurance per slice and/or per type of service (i.e, performance requirements for groups of UEs associated with a type of service, e.g. V2X).

This use case investigates how NWDAF can be leveraged to collect information from the different sources NF(s), and Application Function, and provide analytics about segments/areas of the network where the provided QoS could be improved. By correlating and analyzing information coming from NF(s) with information coming from the AF (like MOS), NWDAF can provide statistical information that enables operators to change network deployment and configuration to improve E2E QoS. 
Examples of improvements that can be triggered by analytics/prediction are: 
a) The Application function offline report the service data (like MoS) to NWDAF, allowing NWDAF to have a snapshot of service experience for specific UEs; 
b) The NWDAF correlates the service data with the information provided by the 5GS NF(s) to find out why the service experience is good or bad;
c) With the data analytics provided by NWDAF, the 5GS NF is able to improve service experience (e.g., in areas with dense traffic, for instance, the best compromise (cost / service delay) for UPF location could be determined); 
d) In addition, the network could inform the application Function when UE is getting close to a potentially overloaded area, so that application Function can know that there is a higher chance of oscillation on network conditions. 
* * * End of all change * * * 
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