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1
Decision/action requested

In this box give a very clear / short /concise statement of what is wanted.
2
References

3
Rationale

This pCR proposes the evaluation of the existing solution for ATSSS analytics.
4
Detailed proposal
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5.4
ATSSS performance analytics

5.4.1
Use case 1: Traffic steering analysis

5.4.1.1
Description

This MDA capability is for the analytics on the usage of ATSSS and N4 rules and provide recommendations on most suitable ATSSS/N4 rules based on the analytics and predictions performed. 

ATSSS feature introduced the concept of Multi Access PDU session, a PDU session for which the data traffic can be served over one or more concurrent accesses (3GPP access, trusted non-3GPP access and untrusted non-3GPP access). Using these services, the UE can access 5G services via 3GPP/non-3GPP access methods.

After the establishment of a MA PDU Session, and when there are user-plane resources on both access networks, the UE applies network-provided policy (i.e. ATSSS rules) and considers local conditions (such as network interface availability, signal loss conditions, user preferences, etc.) for deciding how to distribute the uplink traffic across the two access networks. Similarly, the UPF anchor of the MA PDU session applies network-provided policy (i.e. N4 rules) and feedback information received from the UE via the user-plane (such as access network Unavailability or Availability) for deciding how to distribute the downlink traffic across the two access networks. When there are user-plane resources on only one access network, the UE applies the ATSSS rules and considers local conditions for triggering the establishment or activation of the user plane resources over another access.

In order to optimally steer the traffic across different accesses and based on the load conditions, the network derives a set of rules that are communicated to UE (ATSSS rules) and UPF (N4 rules) as guidance on how to steer the traffic under certain conditions. The PCF derives the ATSSS policy and sends it to SMF in case of dynamic PCC (policy and charging control) enabled. SMF then converts it to ATSSS rules for UEs (UL traffic) and N4 rules for the UPF (DL traffic). These rules are then enforced by the UPF in DL and by the UE in UL to send the PDU packets. The rules contain thresholds values for selection of certain access types including the instruction of which steering modes to be used. If the PCC is not used, then the rules are framed by the SMF based on the local configurations. The structure of the ATSSS rules is described in the table 5.32.8-1 of TS 23.501 [4]. 

The network derives these rules only based on immediate performance measurements (e.g. RTT and packet loss) and local configuration at SMF. i.e, besides considering the radio link performance data, the traffic steering analytics solution derives traffic steering decisions based on the Quality of Service or Quality of Experience (QoS/E) characteristics of the related service at the UE. The rules do not capture holistic view on the past network traffic trends, the history, and trends of the performance measurements (RTT and packet loss) from the past and situation on different accesses, ATSSS/N4 rules usage statistics, impact on available accesses, nor the predictions of the network behaviour in the future. Therefore, the derived rules may be suboptimal and may lead to network degradation. The MDA can predict the optimal rules and the consumer (e.g. UPF or SMF) decides to apply these rules for the MAPDU sessions.

5.4.1.2
Potential requirements

REQ-TRF_STR_MDA-01: MDA capability for traffic steering analysis should be able to provide the following analytics information of the configured ATSSS rules.

· the percentage of time the network defined rules are used to steer the traffic.

· the percentage of time a particular steering mode in a rule is used to steer the traffic.

· the number of instances the threshold values have crossed for the requested rules.
REQ-TRF_STR_MDA-02: MDA capability for traffic steering analysis should include providing recommendations on ATSSS rules and N4 rules and their precedence for a (set of) network slice(s) or network slice subnet(s).
5.4.1.3
Potential solutions
5.4.1.3.1
Solution description
This potential solution proposes a new MDA type traffic steering analytics. This potential solution also proposes to define a new data type that may be used by the MDA producer to recommend the optimal ATSSS rule to MDA MnS consumer. 
5.4.1.3.2
Data required

The input data needed for these analytics are described below.

· Performance measurements on DL packet loss rate on Uu interface (clause 5.1.1.35 from [5]), UL PDCP SDU loss rate and DL/UL F1-U packet loss rate (clause 5.1.3.1 from [5]), Incoming and outgoing GTP packet loss rate (clauses 5.4.1.7, 5.4.1.8 from [5])

· Performance measurements on Packet delay (clause 5.1.3.3 from [5], GTP packet delay (clause 5.4.1.9 from [5])

· UE level performance measurements on packet delay and packet loss rate (clauses 6.2.2.1, 6.3.1.1, 6.3.1.2, 6.3.1.3 from [x])
· M6 and M7 measurements as defined in [y].
5.4.1.3.3
Analytics Report
The analytics report may contain the new datatype proposed as part of this solution. This proposed new datatype may contain the following attributes.

· The precedence of this predicted ATSSS rule. This precedence value may be used to specify the precedence of the ATSSS rule among all ATSSS rules. This field may follow the rules as specified in table 5.32.8-1 of TS 23.501 [4].

· The steering mode. This attribute recommends the optimal steering mode. Steering mode determines how the traffic of the matching SDF may be distributed across 3GPP and non-3GPP accesses. The possible values of the steering mode are Active-Standby, Smallest delay, Load-balancing, Priority-based, Redundant.

· The steering mode indicator. This attribute indicates that the UE may change the default steering parameters provided in the Steering Mode component and may adjust the traffic steering based on its own decisions. The following are the possible values for this attribute, autonomous load-balance indicator and UE assistance indicator.

· Steering mode assistance information. If steering mode is recommended as active-standby, the active and standby components between 3GPP and non-3GPP is recommended. For instance, one possible option may be “Active 3GPP and non-3GPP standby”. This indicates that the active steering mode is 3GPP and the non-3GPP is used as standby mode. If the steering mode is recommended as “load-balancing, the split of load between 3GPP and non-3GPP access methods may be recommended. For instance, the following may be an option. “90% over 3GPP and 10% over non-3GPP” or “0% over 3GPP and 100% over non-3GPP”.

· The threshold values. this attribute may contain two kinds of information. Maximum RTT value and maximum packet loss. Both information may be reported as a percentage value from 0 to 100%. These threshold values indicate the level if crossed, the UE can decide to autonomously change the rules to maximize the UL bandwidth. Both threshold values are valid if the steering mode is recommended as load-balancing, priority-based or redundant.
5.4.1.4
Evaluation of solutions

The solution proposed in clause 5.4.1.3 satisfies the requirements and this solution is feasible for normative work.
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6
Conclusions and Recommendations

6.x
ATSSS performance analytics

The use case, requirements and solution for the capability of Traffic Steering Analytics is described in clause 5.4.1. It is recommended to add new MDA type and attributes as proposed in the solution in clause 5.4.1.3 in TS 28.104 [2].
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