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Abstract of the contribution: This contribution proposes to update the use case: NWDA-Assisted QoS Provisioning.
1 Introduction
In the S2#125 meeting, the use case for NWDA-Assisted QoS Provisioning has been approved in S2-181250 as follows,
5.2.1	Use Case 2: <NWDA-Assisted QoS Provisioning>
5.2.1.1	Description
Currently, the 5G network can provide a QoS framework to support different QoS requirements of different traffic types and the QoS parameters are maintained by the system during the lifetime of the PDU sessions. 
However, there are certain scenarios that the 5G system may not be able to support the initially provided QoS parameters. 
It is not clear how the network derives QoS profiles especially for non-standardized values and therefore it is beneficial to leverage NWDA to perform/provide the big data analytics to the CP functions to derive a suitable QoS profile.
The use case describes scenarios in which the NWDAF provides analytics that are used to improve the network resource utilization and user QoS experience, which includes:
- How/what types of network information that could be provided by NWDAF to the network to improve the network resource utilization and user QoS experience.
However, the Multiple Criteria Decision Making (MCDM) or the Multi-Objective Optimization in the discussion part of S2-181250, was not reflected in the pCR context, which is closely related to the Use Case.
So, this contribution is trigger discussion for the purpose of clarifying this Use Case.
2 Discussion
At the beginning, 3rd Party/Vertical provides an initial SLA(s) for the given services and then 5GS maps the initial SLA(s) to the 5GS QoS parameters to guarantee service performance,
· For some services with stringent requirement e.g. from Vertical, the initial SLA(s) could be over-demanding with high network cost though the service performance is quite good.
· For some services e.g. from 3rd Party, no initial SLA is provided at all and the 5GS just uses default QoS flow, which is undemanding with rather low network cost but results in bad service performance.
Observation 1. For either over-demanding or undemanding cases, based on the historical data information from 5GS and Application Server, given that NWDAF is able to gather data information from 5GS and Application Server via e.g. lab test or field test, it is worth studying how to tune/adjustderive the 5GS QoS parameter(s)  based on the data analytic provided by NWDAF to have the trade-off between network cost and the service performance.
5GS QoS profile is composed of e.g. GFBR, Packet Delay Budget, Packet Error Loss, Max PLR, Average Window Size, etc. which are distributed in different NFs during different time, see the Figure 1 and Table 1. 
[image: ]
Figure 1. QoS parameters distributed in different NFs
Table 1. Different QoS profile during different times
	Time
	GFBR
(Uu+N3)
	PDB
(Uu+N3+N6)
	PER
(Uu+N3)
	Max PLR
(Uu)
	Average Window Size
(Uu+N3)
	TCP 
Sliding Window Size
(App server)

	12:00~14:00
(peak time)
	1M
	50ms
	0.2
	3
	2s
	4.0

	00:00~06:00
(off peak time)
	2M
	10ms
	0.05
	1
	0.5s
	0.5

	…
	…
	…
	…
	…
	…
	…


Deriving an optimum QoS profile is a typical multi-objective optimization and obviously involves MCDM (Multiple Criteria Decision Making), which means:
· One single best QoS parameter combination may not exist with respect to all the objectives and instead there exists a set of QoS parameter combination(s), which are superior to the rest when considering all the objectives but inferior to the other in one or more objectives
· For example, with a given service performance, GBR resources should be as small as possible while PDB/PER should be as low as possible i.e. 
· if the UE is in good coverage, then PDB/PER is small, which could relax the demand on GBR resources and then save the resources (both radio and core network).
· On the other hand, if the UE is in poor coverage, then PDB/PER is high, which could increase the demand on GBR resources and then consume more resource (both radio and core network).
Observation 2. NWDAF should collect QoE feedback/measurements about the currently applied QoS parameter combination and provide data analytics, helping 5GS to adjust the initial QoS Parameters combination (which is derived from the initial SLA) to derive a set of QoS parameters combination(s) per service, which is different from the one derived from the initial SLA.
3 Proposal
It is proposed to make the following changes to the TR 23.791.

* * * * Start of Change * * * * 
[bookmark: _Toc504985437][bookmark: _Toc504985511][bookmark: _Toc473190644][bookmark: _Toc500949091]5.2.x	Use Case x: <NWDAF-Assisted QoS Adjustment>
[bookmark: _Toc504985438][bookmark: _Toc504985512]5.2.x.1	Description
3rd Party/Vertical provides an initial SLA(s) for the given services and 5GS maps the initial SLA(s) to the 5GS QoS parameters to guarantee service performance,
· For some services with stringent requirement e.g. from Vertical, the initial SLA(s) could be over-demanding with high network cost though the service performance is quite good.
· For some services e.g. from 3rd Party, no initial SLA is provided at all and the 5GS just uses default QoS flow, which is undemanding with rather low network cost but results in bad service performance.
Deriving an optimum QoS profile is a typical multi-objective optimization and involves MCDM (Multiple Criteria Decision Making), which means one single best QoS parameter combination may not exist with respect to all the objectives and instead there exists a set of QoS parameter combination(s), which are superior to the rest when considering all the objectives but inferior to the other in one or more objectives.
Therefore for either over-demanding or undemanding cases, based on the historical data information from 5GS and Application Server, NWDAF should provide data analytic to 5GS e.g. PCF prior to or during PDU session establishment, helping 5GS derive a set of QoS parameters combination(s) per service (which is different from the one derived from the initial SLA) and determine which combination(s) are in use per NF situation per time per UE location.
* * * End of all change * * * 
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