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Abstract of the contribution: This contribution proposes a new Solution for Predictable network performance.
1 Proposal 
  This contribution proposes a Solution for Predictable network performance.
* * * * Start of Change * * * * 
[bookmark: _Toc519339420][bookmark: _Toc519417651]6.x	Solution x: Predictable network performance
[bookmark: _Toc519339421][bookmark: _Toc519417652]6.x.1	Description
This solution addresses the Key Issue #11: " NWDA-Assisted predictable network performance".
The NWDA can provide value-added services for network customers, i.e. eV2X application server, to predict the network performance of the upcoming NG-RAN based on the network information provided by 5GS NFs, OAM and AFs. 
Based on the network performance requirements of V2X autonomous driving, such as (mobile network coverage information, latency, rate), NWDA analyses the network performance information that the vehicle is about to enter, and provide to AF (i.e. eV2X application server). 
The AF (i.e. eV2X application server) can request or subscribe network performance information from the NWDA directly through the service interface, or exchange information with the NWDAF through the NEF. After that, AF (i.e. eV2X application server) can take specific decision-making behaviour for the application, such as switching a car from an autonomous driving state to manual driving, or changing a driving route based on multi-path network performance information. 
NOTE 1:	How the NWDAF performs data analysis is out of 3GPP scope.
NOTE 2:	NWDA analyses the information obtained from NFs, OAM or AFs and then updates the results periodically. NWDA can save the results locally or in the UDR. 

[bookmark: _Toc519339435][bookmark: _Toc519417666]6.x.1.1	Information for the support of predictable network performance
The service data from the AFs and the network data from 5GC NFs and OAM for predictable network performance are defined in Table 6.x.1.1-1, Table 6.x.1.1-2 and Table 6.x.1.1-3 here below.
Table 6.x.1.1-1: Service Data from AFs related to the predictable network performance
	Information
	Presence
	Source
	Description

	Application ID
	M
	AF
	To identify the service and support analytics per type of service (the desired level of service)

	Vehicle Speed 
	M
	AF
	The real-time vehicle speed

	Timestamp
	M
	AF
	The timing for the service.



Table 6.x.1.1-2: Network Data from 5GC NFs related to the predictable network performance
	Information
	Presence
	Source
	Description

	Location Info
	M
	AMF
	The location information for the service.

	Application ID
	M
	NEF
	Provided by the AF, which is used by NWDAF to identify the application service provider and application for the QoS flow

	QFI
	M
	PCF or SMF
	To identify the QoS flow

	QoS flow Bit Rate
	M
	SMF
	To determine the QoS parameter: GFBR/MFBR

	QoS flow Packet Delay
	M
	SMF
	To determine the QoS parameter: PDB

	QoS flow Packet Error Rate
	M
	SMF
	To determine the QoS parameter: PER



Table 6.x.1.1-3: Data from OAM related to the predictable network performance
	Information
	Presence
	Source
	Description

	Application ID
	M
	AF
	To identify the service and support analytics per type of service (the desired level of service)

	Load information
	M
	OAM
	E.g. load information of RAN, which can help NWDA provide more accurate forecast data to AF.

	Mobile network coverage information
	M
	OAM
	The coverage information for the service.



Editor’s Note 1: It is FFS to collect more accurate data from NF, AF and OAM.

[bookmark: _Toc519339423][bookmark: _Toc519417654]6.x.1.2	Procedures
6.1.1.1	Network data analytics Subscribe/Unsubscribe
This procedure is used by any AF service consumer to request at NWDAF via NEF to be notified on analytic information. 



Figure 6.4.1.2-1 procedure of using NWDAF out to analytics information to AF

1. The NWDAF collects network information from NFs as defined Table 6.x.1.1-2, and then performs data analysis. The analytical result on network performance is using NEF to expose to AF.
2. At the same time as the first step, the NWDAF collects data of NG-RAN and network information from OAM as defined Table 6.x.1.1-3, and performs data analysis. The analytical result on network performance is using NEF to expose to AF.
3. At the same time as the 1&2step, the NWDA collects application information from AF as defined Table 6.x.1.1-1, and performs data analysis. AF provides information through NEF.  


After collect the data from NFs, AF and OAM, NWDA offline derives a set of parameters of network performance, which is composed of:
a)	the value of 5GS QoS parameters combination such as 5QI (Packet Delay Budget, Packet Error Rate, Averaging window, Maximum Data Burst Volume), Guaranteed Flow Bit Rate, Maximum Flow Bit Rate, Maximum Packet Loss Rate, etc.
b)	an application identifier.
c)	Spatial validity condition.
d)	Time validity condition.
e)	NWDAF transaction id.
Editor's note: Whether the above data is completely open to AF or whether the set of parameters of network performance can be packaged into an indicator to provide to AF is FFS.

4. To create a new request, the AF invokes an Nnwdaf_AnalyticsInfo_Request service operation to the NWDA via NEF. The request contains data as defined Table 6.x.1.1-1. 
5. The NWDA invokes Nnwdaf_AnalyticsInfo_Request Response service operation to the AF via NEF. At a later point in time, NWDA providing analytic information related to the expected network performance to AF.
[bookmark: _Toc519339424][bookmark: _Toc519417655]6.4.2	Impacts on Existing Nodes and Functionality
Editor's note:	Capture impacts on existing 3GPP nodes and functional elements.
In this solution, the NWDAF provides output to PCF and the PCF provides recommended actions, so it is a two steps approach to provide analytics to the consumer.
[bookmark: _Toc519339425][bookmark: _Toc519417656]6.4.3	Solution Evaluation
Editor's note:	Use this section for evaluation at solution level.



* * * End of Change * * * 
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