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Abstract of the contribution: This pCR proposes evaluation and conclusion for KI#21. 
1 Discussion

The following one solution exists for KI#21 "NWDAF assisting in user plane performance" in TR 23.700-91v1.0.0:
-
Solution #77: NWDAF assisted Per Access Network Performance
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In r01,

-
Sol#77 is updated by adding a new option that extends the existing Service Experience analytics (i.e. Option#2) while making the new Per Access Network Performance analytics to Option#1.
-
Evaluation and conclusion for KI#21 are removed.

2 Proposal
It is proposed to agree the following changes into TR 23.700-91.
* * * * Start of 1st Change * * * *
6.77
Solution #77: NWDAF assisted Per Access Network Performance

6.77.1
Description
6.77.1.1
Overview
This solution is for Key Issue #21 "NWDAF assisting in user plane performance".

Steering mode in the ATSSS rules used by UE and Multi-Access Rule used by UPF specified in TS 23.501 [2] identifies the steering mode that should be applied for the matching traffic ("Active-Standby", "Smallest Delay", "Load Balancing" or "Priority-based"). The ATSSS rules and Multi-Access Rule are configured based on the MA PDU Session Control information in the PCC rules that can be provided to the SMF by the PCF as specified in TS 23.503 [4].
Appropriate setting the Steering mode in the PCC rules can improve user plane performance, e.g. the UL/DL throughput, the packet loss rate, the RTT, etc. possibly per application. 
For this, this solution proposes two options:
-
Option#1: a new Analytics ID called "Per Access Network Performance". NWDAF provides Per Access Network Performance (PANP) analytics for 3GPP access and non-3GPP access, in the form of statistics or predictions, to a service consumer. 
-
Option#2: an extension of the existing Observed Service Experience analytics defined in clause 6.4 of TS 23.288 [5].
The service consumer is PCF and based on the NWDAF analytics, the PCF can set the Steering mode in the PCC rules. This would help the PCF avoid to change the Steering mode too often and immediately everytime the network condition changes.
6.77.1.2
Option#1: a new "Per Access Network Performance" analytics
The request by the service consumer includes mainly the following parameters:

-
Analytics ID = "Per Access Network Performance".

-
Target of Analytics Reporting: a single UE, a group of UEs or any UE.

-
Analytics Filter Information optionally containing:

-
S-NSSAI;

-
DNN;

-
Application ID;

-
Area of Interest (list of TA or Cells) which restricts the area in focus (mandatory if Target of Analytics Reporting is set to "any UE", optional otherwise).

-
Access Type(s), i.e. 3GPP access, non-3GPP access or both.

-
Analytics Target Period: the time period over which the statistics or prediction are requested, either in the past or in the future.

Additionally, the input parameters described in clause 6.1.3 of TS 23.288 [5] can be appropriately used for the request.
6.77.1.3
Option#2: an extension of the existing Observed Service Experience analytics
Regarding the parameters included in the request by the service consumer, the parameters described in clause 6.4.1 of TS 23.288 [5] are used with the following differences:

-
Area of Interest is mandatory if Target of Analytics Reporting is set to "any UE".
-
Access Type(s) (i.e. 3GPP access, non-3GPP access or both) can be used as the Analytics Filter Information.
6.77.2
Input Data
6.77.2.1
Option#1: a new "Per Access Network Performance" analytics
For the purpose of PANP analytics, the NWDAF collects the data as listed in Table 6.77.2.1-1 and Table 6.77.2.1-2.

Table 6.77.2.1-1: Data collected from OAM by NWDAF for PANP analytics
	Information
	Source
	Description

	Measurements
	OAM
	Performance Measurements that will be used by the NWDAF to determine performance of 3GPP access and non-3GPP access. Performance Measurements are related to data/information transfer over the user plane and/or the control plane (e.g. Performance measurements for gNB, N3IWF and UPF as defined in TS 28.552 [19]). The NWDAF may obtain measurements by invoking management services that are defined in TS 28.532 [23] and TS 28.550 [24].


NWDAF subscribes the network data from OAM in the Table 6.77.2.1-1 by using the services provided by OAM as described in clause 6.2.3 of TS 23.288 [5].
Table 6.77.2.1-2: Data collected from 5GC NFs by NWDAF for PANP analytics

	Information
	Source
	Description

	UE ID
	SMF
	SUPI

	Group ID
	SMF
	Internal Group ID

	S-NSSAI
	SMF
	Information to identify a Network Slice

	DNN
	SMF
	Data Network Name where PDU connectivity service is provided

	Application ID
	SMF
	Identifying the application providing this information

	Location
	AMF
	The UE location information that NWDAF can use to derive the Area of Interest

	Communication performance (1..max)
	UPF
	Communication performance per application

	> Access Type
	
	The Access Type that this communication is performed (i.e. 3GPP access or non-3GPP access)

	   > Communication start
	
	The time stamp that this communication starts

	   > Communication stop 
	
	The time stamp that this communication stops

	   > UL data rate 
	
	The observed UL data rate of this communication

	   > DL data rate 
	
	The observed DL data rate of this communication

	   > UL packet delay
	
	The observed UL packet delay of this communication

	   > DL packet delay
	
	The observed DL packet delay of this communication

	> Packet transmission
	
	The observed number of packet transmission

	> Packet retransmission
	
	The observed number of packet retransmission

	> Packet loss rate
	
	The observed packet loss rate of this communication


6.77.2.2
Option#2: an extension of the existing Observed Service Experience analytics
The input data described in clause 6.4.2 of TS 23.288 [5] can be used with the following extensions:
-
The data collected by the UPF described in Table 6.4.2-2 of TS 23.288 [5] is per Access Type (i.e. for 3GPP access or for non-3GPP access).
-
Packet loss rate is added to the data collected by the UPF described in Table 6.4.2-2 of TS 23.288 [5].
NOTE:
It is assumed that how NWDAF collects Packet loss rate (i.e. new information in this solution) in addition to QoS flow Bit Rate, QoS flow Packet Delay, Packet transmission and Packet retransmission (i.e. information described in Table 6.4.2-2 of TS 23.288 [5]) per Access Type from UPF is not defined.
6.77.3
Output Analytics
6.77.3.1
Option#1: a new "Per Access Network Performance" analytics
The NWDAF derives the PANP analytics, i.e. network performance level over each access type for specific DNN, S-NSSAI, Application ID and/or area. Depending on the Analytics Target Period, the output consists of statistics or predictions. The detailed information provided by the NWDAF is defined in Table 6.77.3.1-1 for statistics and Table 6.77.3.1-2 for predictions.

Table 6.77.3.1-1: Per Access Network Performance statistics

	Information
	Description

	List of PANP Analytics (1..max)
	

	  > Access Type
	Access Type that the analytics is applied (i.e. 3GPP access or non-3GPP access)

	  > DNN
	DNN that the analytics is applied

	  > S-NSSAI
	S-NSSAI that the analytics is applied

	  > Application ID
	Application that the analytics is applied

	  > Applicable Area
	A list of TAIs or Cell IDs within the Location information that the analytics is applied

	  > Applicable Time Period
	The time period that the analytics is applied

	  > Network Performance Level
	Network Performance Level over the Access Type (e.g. 1 to 10 where the higher value indicates the better network performance)


Table 6.77.3.1-2: Per Access Network Performance predictions

	Information
	Description

	List of PANP Analytics (1..max)
	

	  > Access Type
	Access Type that the analytics is applied (i.e. 3GPP access or non-3GPP access)

	  > DNN
	DNN that the analytics is applied

	  > S-NSSAI
	S-NSSAI that the analytics is applied

	  > Application ID
	Application that the analytics is applied

	  > Applicable Area
	A list of TAIs or Cell IDs within the Location information that the analytics is applied

	  > Applicable Time Period
	The time period that the analytics is applied

	  > Network Performance Level
	Network Performance Level over the Access Type (e.g. 1 to 10 where the higher value indicates the better network performance)

	> Confidence
	Confidence of the prediction.


6.77.3.2
Option#2: an extension of the existing Observed Service Experience analytics
The output analytics described in clause 6.4.3 of TS 23.288 [5] can be used with the following extension:
-
Access Type information is added to indicate which access type the analytics is applied to (i.e. 3GPP access or non-3GPP access).
6.77.4
Procedures
6.77.4.1
Option#1: a new "Per Access Network Performance" analytics
Figure 6.77.4.1-1 shows the procedure for Analytics for Per Access Network Performance.
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Figure 6.77.4.1-1: Analytics for Per Access Network Performance
1.
The PCF requests or subscribes to analytics information on "Per Access Network Performance" provided by NWDAF.


The parameters included in the request are described in clause 6.77.1.2.

2.
The NWDAF collects the data specified in clause 6.77.2.1 from the OAM.
3.
The NWDAF collects the data specified in clause 6.77.2.1 from the 5GC NFs.

4.
With the data obtained in step 2 and step 4, the NWDAF derives requested analytics.
5.
The NWDAF provides the analytics for Per Access Network Performance to the PCF.

6-9.
If the PCF subscribed to the analytics at step 1, when the NWDAF generates new analytics, it provides the new generated analytics to the PCF.

In step 5 and step 9, when the PCF receives the analytics from the NWDAF, the PCF can set the Steering mode in the PCC rules based on the analytics. As an example, the following can be set by the PCF:

-
If the Network Performance Level over 3GPP access for App-1 is 6 and the Network Performance Level over non 3GPP access for App-1 is 4, "Steering Mode: Load-Balancing, 3GPP=60%, non-3GPP=40%" for App-1.

-
If the Network Performance Level over 3GPP access for App-1 is 3 and the Network Performance Level over non 3GPP access for App-1 is 7, "Steering Mode: Active-Standby, Active=non 3GPP, Standby=3GPP" for App-1.

-
If the Network Performance Level over 3GPP access for App-1 is 8 and the Network Performance Level over non 3GPP access for App-1 is 2, "Steering Mode: Active-Standby, Active=3GPP, Standby=non 3GPP" for App-1.
6.77.4.2
Option#2: an extension of the existing Observed Service Experience analytics
The procedures described in clause 6.4.4 and clause 6.4.5 of TS 23.288 [5] can be used with PCF as a consumer NF.
The PCF may use the analytics provided by the NWDAF to set the Steering mode in the MA PDU Session Control information in the PCC rules. As an example, the following can be set by the PCF:

-
If the average observed service experience over 3GPP access for App-1 is higher than the average observed service experience over non 3GPP access for App-1, "Steering Mode: Load-Balancing, 3GPP=xx%, non-3GPP=yy%" for App-1 where xx can be set higher than yy.
-
If the average observed service experience over 3GPP access for App-1 is lower than the average observed service experience over non 3GPP access for App-1, "Steering Mode: Active-Standby, Active=non 3GPP, Standby=3GPP" for App-1.

-
If the average observed service experience over 3GPP access for App-1 is higher than the average observed service experience over non 3GPP access for App-1, "Steering Mode: Active-Standby, Active=3GPP, Standby=non 3GPP" for App-1.
6.77.5
Impacts on services, entities and interfaces

6.77.5.1
Option#1: a new "Per Access Network Performance" analytics
NWDAF

-
supports a new Analytics ID = "Per Access Network Performance".

PCF

-
supports service consumer functionality for a new Analytics ID = "Per Access Network Performance".
UPF

-
provides data related to communication performance per Access Type.

NOTE:
It is assumed that how NWDAF collects the data from UPF is not defined.
6.77.5.2
Option#2: an extension of the existing Observed Service Experience analytics
NWDAF

-
Enhancement to provide extended Observed Service Experience analytics per access type.

PCF
-
Enhancement to internally use the extended Observed Service Experience analytics to set the Steering mode in the MA PDU Session Control information in the PCC rules.
UPF
-
provides data per Access Type for the extended Observed Service Experience analytics.
NOTE:
It is assumed that how NWDAF collects the data from UPF is not defined.
* * * * End of Changes * * * * 
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