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Abstract of the contribution: This contribution proposes a solution to NWDAF assisting traffic routing. This solution is based on the interaction between NWDAF and SMF to control UL CL feature of 5GS for efficient supporting of traffic routing in case of multi-path situation. 
1. Discussion
This contribution proposes a solution for key issue #6, NWDAF assisting traffic routing. 
In 5GS system, UL CL (Uplink Classifier) function of UPF has introduced to support selective traffic routing to the same DN to solve the problem multiple N6 interfaces (multiple PDU session anchors, PSAs). The representative usages of UL CL are to support SSC mode and IPv6 multi-homing scenario. The UL CL functionality is supported by UPF under the control of SMF such as insertion and removal. UL CL is an efficient feature to manage network traffic internally because it not affect to UE and DN. 
According to the TS 23. 501, the usage of UL CL for a PDU session is described as following. 
In the case of PDU Sessions of type IPv4 or IPv6 or IPv4v6 or Ethernet, the SMF may decide to insert in the data path of a PDU Session an "UL CL" (Uplink classifier). The UL CL is a functionality supported by an UPF that aims at diverting (locally) some traffic matching traffic filters provided by the SMF. The insertion and removal of an UL CL is decided by the SMF and controlled by the SMF using generic N4 and UPF capabilities. The SMF may decide to insert in the data path of a PDU Session a UPF supporting the UL CL functionality during or after the PDU Session Establishment, or to remove from the data path of a PDU Session a UPF supporting the UL CL functionality after the PDU Session Establishment. The SMF may include more than one UPF supporting the UL CL functionality in the data path of a PDU Session.
The control of UL CL such as insertion/modification/removal is one of the responsibilities of SMF. However, SMF may not have sufficient information to make an optimal decision according to Clause 5.1.3.1.
Currently the SMF can select UPF for individual PDU Sessions based on multiple factors including the current load information of UPFs, UPF connection information, and UE request. However, the SMF may not have full statistics of network traffic.
To support the SMF’s decision making related with UL CL control operations, NWDAF can provide analytic information such as traffic statistics, and also, other information to help prediction of traffic pattern in a near future by providing service traffic pattern, service behavioural pattern, and UPF’s resources. Based on the information provided by NWDAF, the SMF can have more concrete evidence to make a decision to handle UL CL control. SMF have to decide 1) whether insert/remove UL CL, 2) select an UPF(s) to operate, 3) the traffic filter to handle traffic, 4) the PSAs termination the diverted traffic.  
In this contribution, we propose a solution to deliver NWDAF’s analytic information to SMF for UL CL management. The proposed solution consist of mainly two procedure 1) delivering NWDAF analytic information to SMF, and 2) delivering recommended SMF configuration parameters according to Solution 9. The potential benefits of this contribution can be 1) load balancing without UE impact (PDU session), 2) efficient multi-homing support, 3) indirect QoS enhancement for external network by applying selective traffic routing by considering external DN characteristics such as delay and error rate, 4) indirect ingress traffic engineering by selecting a proper DN. 

2.	Proposal
It is proposed to include the added text into the TS 23.791. 
* * * * First Change * * * * (All new text)
[bookmark: _Toc515866784][bookmark: _Toc515950704][bookmark: _Toc516127771][bookmark: _Toc516128313][bookmark: _Toc484168145][bookmark: OLE_LINK5][bookmark: OLE_LINK6][bookmark: _Toc463016657]6.x	Solution X: NWDAF assisting traffic routing with UL CL 
[bookmark: _Toc515866785][bookmark: _Toc515950705][bookmark: _Toc516127772][bookmark: _Toc516128314]6.x.1	Description
Editor's note:	Describe the solutions. Sub-clause(s) may be added to capture details, procedural flow, etc.
This is a solution to Key Issue #6: NWDAF assisting traffic routing. In 5GS system, UL CL (Uplink Classifier) feature has introduced to support selective traffic routing to the same DN in TS 23.501[x]. The control of UL CL such as insertion/modification/removal is one of the responsibilities of SMF. If multi-paths are exist to the same DN, the SMF can control the traffic routing path by installing UL CL as depicted in Figure 6.x.1-1. The SMF can assign traffic path using individual PDU session based on locally collected information such as the current load information of UPFs. However, the SMF may not have enough information to make an optimal decision on traffic routing including UL CL control. To support the SMF’s decision making related with UL CL control operations, NWDAF can provide analytic information such as advanced traffic statistics, trends, predictions, and other information. 



Figure 6.x.1-1: Selective traffic routing using UL CL by the SMF with the NWDAF analytic information

[bookmark: _Toc515866786][bookmark: _Toc515950706][bookmark: _Toc516127773][bookmark: _Toc516128315]6.x.1.1	Information for the support of NWDAF assisting traffic routing
The information to collect to support NWDAF assisting traffic routing can be divided into four groups, network data from the NFs, service data from the AF, management data from the OAM, and user data from UE. The network data from 5GC to collect is defined in Table 6.x.1.1-1, and the data from external entities is defined in Table 6.x.1.1-2.

Table 6.x.1.1-1: Network Data from NFs for analysing traffic characteristics
	Information
	Presence
	Source
	Description

	Location Info
	O
	AMF
	The location information of the service flow.

	Application ID
	M
	PCF
	Provided by the AF, used to identify the application service provider.

	IP Filter information
	O
	PCF
	Provided by the AF, 

	
	
	
	

	PDU Session ID
	O
	SMF
	To identify the PDU Session which contains the QoS flow

	DNN
	O
	SMF or PCF
	To identify the DNN for the PDU Session which contains the QoS flow

	S-NSSAI
	M
	SMF or AMF
	To identify the S-NSSAI for the PDU Session which contains the QoS flow

	Traffic usage report
	M
	UPF or SMF
	To extract traffic characteristics such as flow length, size, and inter packet arrival time.

	QFI
	M
	PCF or SMF
	To identify QoS flow

	QoS flow bit rate
	M
	SMF
	To identify GFBR/MFBR of QoS flows

	QoS flow packet delay
	M
	SMF
	To identify PDB of QoS flows

	QoS flow packet error rate
	M
	SMF
	To identify PER of QoS flows



Table 6.x.1.1-2: Data from external entities for analysing traffic characteristics
	Information
	Presence
	Source
	Description

	NF resource status
	O
	OAM
	The status of assigned resources such as CPU and memory. 

	NF throughput
	O
	OAM
	The throughput of specific NFs. 

	UE type and status
	O
	UE
	The UE type and current status such as using WiFi status, battery level, and signal strength.

	UE usage pattern
	O
	UE
	User level usage pattern of specific applications.

	Application id
	O
	AF
	To identify service provider.

	Service experience
	O
	AF
	User or service provide feedback on service experience such as MOS.

	Communication pattern
	O
	AF
	To characterize the communication pattern for the service, as specified in TS 23.682 [x],



NOTE: The correlation of analysed traffic information per DNN, per Slice, per service, per group of UE is dependent on usage of the information. Timestamp can be used to correlate the collected data from different entities.
6.x.1.2	Procedure to support NWADF assisting traffic routing with UL CL 

 
Figure 6.x.1.1-1: Procedure to support NWDAF assisting traffic routing with UL CL

1. The SMF requests to obtain NWDAF analytic information. Two information consuming strategies are possible; subscription/notification and request/response according to TS23.502[x] Clause 5.2.11. If SMF want to obtain analytic information from NWDAF periodically or conditionally, then Nnwdaf_EventsSubscription service is applicable. If SMF need to analytic information immediately, then SMF request the analytic information through Nnwdaf_Analytics_Info service.
2. The NWDAF analyse the traffic characteristics for the SMF based on the collected data from NFs and external entities. The example of collected data is defined in Table 6.x.1.1-1 and Table 6.x.1.1-2.
3. The NWDAF notifies/responses to the SMF with the result of the collected data analysis such as traffic characteristics, expected traffic demands, the utilization of UPFs/links. An event notification can be delivered to SMF periodically or conditionally according to the SMF’s subscription request. An event response should be delivered immediate when the NWDAF’s analysis processing is finished.
4. The SMF makes a decision on UL CL control to install/modify/remove based on internal decision mechanism by referring the analytic information from NWDAF. 
5. The SMF initiates UL CL control procedure to conduct the decided UL CL control according to TS23.502 [x].

[bookmark: _Toc515866792][bookmark: _Toc515950712][bookmark: _Toc516127777][bookmark: _Toc516128319]6.x.2	Impacts on Existing Nodes and Functionality
NWDAF: the NWDAF should collect data from NFs, AFs, UEs, and OAM, and should implement internal logic to analysis UL CL related information. 
SMF: The SMF should have an interface to interact with the NWDAF to obtain the analytic information. Internally, the SMF may implements UL CL control decision mechanism based on the analytic information from the NWDAF. 

[bookmark: _Toc515866793][bookmark: _Toc515950713][bookmark: _Toc516127778][bookmark: _Toc516128320]6.x.3	Solution Evaluation
Editor's note:	Use this section for evaluation at solution level.

* * * * End of change * * * *
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