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1
Introduction
This paper proposed to solve the following ENs:
Editor's note:
It is FFS if any of the above example aspects needs to be standardized.

Editor's note:
Whether path performance measurement impacts the traffic distribution are FFS.

1) Regarding the first EN, four traffic steering policies (priority-based, best-access with lowest RTT, aggregation, redundancy) are proposed to be standardized, leave only Least loaded First policy as FFS. For the Least loaded First policy, it may be covered by the best-access with lowest RTT policy, considering the access load will definitely impact the path RTT. So whether and how to support Least loaded First policy is FFS.

2) Propose some details on how to use path performance measurement based on the different traffic steering policies. 
2
Proposal 

It is proposed to agree the following P-CR to TR 23.793.
********************* start of changes ****************
6.3.1.1
ATSSS Policy Control function description

The ATSSS Policy Control function in PCF defines the following policies according to the application-specific information, the UE subscription data, user preference, local policy or any combination of them:
-
Traffic steering policy: This rule is used to select an access when initiating a new data flow.

-
Traffic switching policy: This rule is used to determine when a data flow should be moved from 3GPP to non-3GPP or vice versa.

-
Traffic splitting policy: This rule is used to determine when a data flow should be split across 3GPP and non-3GPP.

The above policies may determine the appropriate access by the following principle, for example:
-
Least loaded First: The least loaded path is selected to forward traffic. For example, in traffic steering policy, the least loaded path is selected to initiate a new data flow.

-
Best access with lowest RTT First: The best access with lowest RTT path is selected to forward traffic.

-
Load balance: Traffic is split on both access paths, allowing for equal or unequal traffic distribution, e.g. based on weights.

-
Traffic/Application type: Special traffic types or applications are bound to a given access path, as defined by the user or the operator.

-
User location information: Traffic is steered or switched to 3GPP or non-3GPP network at the specific location, e.g. non-3GPP is provided higher priority at home or at office.
-
Redundancy transmission: Traffic is transmitted via 3GPP and non-3GPP accesses in a redundant way to achieve the lowest latency and lower the loss rate.
Editor's note:
It is FFS whether and how the Least loaded First or or the other steering policies need to be standardized.


The PCF sends the PCC policy to the SMF including the ATSSS policy. As the extension of the ATSSS policy, it may include the following new parameters to PCC rule:
-
Access Technology

-
Routing Factor (optional)

-
Second Access Technology (optional)

-
Routing Factor (optional)

The presence of both access technology means that this PCC rule is applicable for both accesses. It may because this PCC rule is independent on the access technology, or it already includes both access specific rules. For example, one traffic flow can be transported via 3GPP or/and non-3GPP access, and the PCC rule such as the QoS policy or the charging policy are the same no matter what is the access technology used for this traffic, then this PCC rule can include both 3GPP and non-3GPP access technology in the ATSSS policy. Another example, if only the charging method is different for the differnet access, this PCC rule may include both charging method for 3GPP and non-3GPP separately, then this PCC rule may include both access technology in the ATSSS policy.
The Routing Factor shows the traffic distribution ratio on each access technology when both accesses are applicable for the traffic flow. It may be decided by PCF based on the character of the service. For example, the operator may want the IPTV service mainly transported via the wireline access, it then defines that the Routing Factor for wireline access is at least 80% (NOTE 1). In this way, the 3GPP access as the second access technology can provide some available resource, e.g. no more than 20% (NOTE 1), and avoid excessive traffic flow impacting on the 3GPP access, especially when the fixed access failed.

NOTE:
The exact Routing Factor values do not mandate it shall be enforced based on traffic splitting per packet. For example, a Routing Factor as "3GPP access : non3GPP = no more than 20% : at least 80%" can be executed as "3GPP access : non3GPP access = 0% : 100%" if the traffic splitting per packet is not supported or enforced.
****************** Next change**********************
6.3.1.x
Traffic steering policy
The ATSSS investigates how to distribute the traffic across 3GPP and non 3GPP accesses to achieve the best user plane performance, e.g. to increase the bandwidth, lower the latency or reduce the cost, etc. The steering policies described as below are to be supported:
Table 6.3.1.x-1: Steering policy
	Steering policy
	Description  

	Priority-based mode
	Selects the access with higher priority (3GPP access, or non3GPP access) until this access is failure. 

	Best access with lowest RTT 
	Uses the lowest latency path.

	Aggregation
	Aggregates the capacities of Multipath in an attempt to increase throughput and to minimize latency.

	Redundancy steering
	Transmits the traffic on Multipath in a redundant way. It is useful when an application prefers to achieve the lowest latency by sacrificing the bandwidth.


The traffic steering policy can be expressed by the ATSSS policy as described in subclause 6.3.1.1. The mapping between the steering policy and the ATSSS policy is described as below:
Table 6.3.1.x-2: Mapping between Steering policy and ATSSS policy
	Steering policy
	ATSSS policy (including Access Technology and Routing Factor)

	Priority-based mode
	The Access Technology is set to 3GPP if the steering policy is the 3GPP priority mode.
The Access Technology is set to non-3GPP if the steering policy is the non-3GPP priority mode.

	Best access with lowest RTT
	The Access Technology is set to 3GPP and non-3GPP access. The Routing Factor is set to NULL or other special value to indicate the selection of the best access with lowest RTT.

	Aggregation
	The Access Technology is set to 3GPP and non-3GPP access. The Routing Factor is set for each access.

	Redundancy steering
	The Access Technology is set to 3GPP and non-3GPP access. The Routing Factor is set to 100% for each access. 


****************** Next change**********************
6.3.5
ATSSS Execution Procedure

In this solution, it defines the path performance measurement in subclause 6.3.1.4 and RAN performance measurement in subclause 6.3.1.Y:

· Access specific performance measurement information: e.g. RSRP/RSRQ for 5G-AN, BSS load or bandwidth for WLAN, etc. (per access)
· Access agnostic performance measurement information: RTT, loss rate between the UE and the UPF. (per QoS flow)
· RAN performance measurement information: recommended guaranteed flow bit rate. (per QoS flow)
The access specific performance measures the radio signaling strength or quality, and the related threshold shall be firstly satisfied if the traffic is transported via this access. Secondly, except the access specific parameters threshold, for the non-GBR, the access agnostic performance, such as RTT or loss rate, should also match the QoS requirement. For the GBR, the RAN performance measurement could ensure the bandwidth, so the access agnostic parameters is not necessary. 

To sum up, the access specific threshold and the access agnostic performance threshold are considered for the non-GBR traffic in the traffic distribution procedure. The access specific threshold and RAN performance measurement are considered for the GBR.
· For non-GBR:
· Access specific performance measurement information (per access)

· Access agnostic performance measurement information (per QoS flow)

· For GBR:
· Access specific performance measurement information (per access)
· RAN performance measurement information (per QoS flow)
The following table shows the behavior of SMF and UPF for traffic steering corresponding to each steering policy received from the PCF.
Table 6.3.5-1: SMF and UPF behaviour per steering policy
	Service type
	PCF
	SMF

	UPF


	
	Steering policy
(6.3.1.x)
	
	

	GBR 
	Priority-based with 3GPP high priority
	Receive the access specific parameter from UE and compare with the NG-RAN threshold (NOTE 1). 

Receive the RAN performance measurement report from NG-RAN and compare with Guaranteed Flow Bit Rate (GFBR).

Report to PCF in case of 3GPP failure. (NOTE 2)
	-

	
	Priority-based with non-3GPP high priority 

	Receive the access specific parameter from UE and compare with the WLAN threshold (NOTE 1). 

Receive the RAN performance measurement report from N3IWF and compare with Guaranteed Flow Bit Rate (GFBR).

Report to PCF in case of non3GPP failure. (NOTE 2)
	-

	
	Best access with lowest RTT
(Editor’s note)


	-
	-

	
	Aggregate
	Receive both 3GPP and non-3GPP specific parameters from UE and compare with the NG-RAN and WLAN thresholds (NOTE 1). 

Receive the NG-RAN and N3IWF performance measurement report and compare with Guaranteed Flow Bit Rate (GFBR).

Report to PCF if RAN notification subscribed by PCF and the sum of 3GPP and non3GPP resource cannot satisfy the GFBR requirement.
	-

	
	Redundancy steering
	Receive both 3GPP and non-3GPP specific parameters from UE and compare with the NG-RAN and WLAN thresholds (NOTE 1).  

Receive the NG-RAN and N3IWF performance measurement report and compare with Guaranteed Flow Bit Rate (GFBR).

Report to PCF if RAN notification subscribed by PCF and the 3GPP or non3GPP resource cannot satisfy the GFBR requirement.
	

	Non GBR
	Priority-based with 3GPP high priority 
	Receive the access specific parameter from UE and compare with the NG-RAN threshold (NOTE 1). 

Receive the access agnostic performance measurement report from UE or UPF and compare with QoS parameters.
Report to PCF in case of 3GPP failure. (NOTE 3)
	-

	
	Priority-based with non-3GPP high priority 
	Receive the access specific parameter from UE and compare with the WLAN threshold (NOTE 1). 

Receive the access agnostic performance measurement report from UE or UPF and compare with QoS parameters.
Report to PCF in case of non-3GPP failure. (NOTE 3)
	-

	
	Best access with lowest RTT

	-
	Perform the access agnostic performance measurement.

Receive the access specific parameter from UE and compare with the NG-RAN and WLAN threshold if received (Optional, NOTE 4)

Route the traffic via the path with the lowest RTT.

	
	Aggregate
	-
	Perform the access agnostic performance measurement.

Receive the access specific parameter from UE and compare with the NG-RAN and WLAN threshold if received (Optional, NOTE 4)

Route the traffic via multipath, i.e.3GPP and non3GPP access.

	
	Redundancy steering
	-
	Perform the access agnostic performance measurement.

Receive the access specific parameter from UE and compare with the NG-RAN and WLAN threshold if received (Optional, NOTE 4)

Duplicate the traffic on multipath, i.e.3GPP and non3GPP access.

	NOTE 1: The RAN condition threshold is the same as the RAN rules defined in 4G NBIFOM. 

NOTE 2: For GBR, in the priority-based steering mode, the 3GPP or non3GPP failure means the access cannot fit the RAN threshold, or the RAN node cannot satisfy the Guaranteed Flow Bit Rate (GFBR).

NOTE 3: For non-GBR, in the priority-based steering mode, the 3GPP or non3GPP failure means the access specific parameter cannot fit the RAN threshold, or the access agnostic link performance cannot satisfy the Packet Delay Budget or/and Packet Error Rate.
NOTE 4: For the non-GBR, the access agnostic performance measurement can reflect the access specific performance in some extent, so the access specific performance is not mandatory.  

Editor’s note: Whether and How to support the Best access with lowest RTT steering mode for GBR is FFS.


Based on the above analysis, the ATSSS execution procedure descripts how the ATSSS is executed based on the link quality detection and feedback. The UPF and/or the UE and/or RAN performs link detection and provides the measurement result to the SMF via control plane, the SMF updates the ATSSS rule based on the received measurement results from the UPF or the UE or the RAN and configures the updated ATSSS rule to the UE or the UPF. The UE or the UPF apply the updated ATSSS rule. The detailed call flow can be illustrated in the following procedures, representing the downlink and uplink procedure independently.
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Figure 6.3.5-1: Network-initiated ATSSS execution procedure

The procedure is applied for ATSSS execution, in which the UPF implements the ATSSS operation (steering, switching, splitting) based on the ATSSS rule and the status of the network. In this procedure, it is assumed that UE has already established PDU sessions over 3GPP and non-3GPP access.

1.
UE establishes the PDU sessions over 3GPP and non-3GPP access. And the ATSSS rule is configured at the UE and SMF.

2.
The ATSSS control functionality entity in the SMF determines to perform ATSSS operation.

3.
SMF configures the ATSSS rule and operation command to the UPF.

4.
UPF executes the ATSSS rule, when downlink data arrives, the UPF entity determines the appropriate access path based on the ATSSS rule.

5.
UPF sends the downlink data to the UE via the selected access path.

6.
UE performs the access specific performance measurement and access agnostic performance measurement for each access path, e.g. the data loss rate, latency, the radio signal quality and reports the results to the SMF via SM-NAS signalling based on the configured reporting condition. The configured reporting condition may include the threshold or the frequency on how to report the link performance measurement result to the SMF. 
   For the GBR, RAN may notify the RAN performance measurement if the GBR cannot be satisfied as described in subclause 6.3.1.5. For the non-GBR, the UPF performs access agnostic performance measurement, e.g. the data loss rate, latency and may report the results to the SMF if necessary. The SMF may decide to subscribe access agnostic performance measurement result from UE, UPF or both.
7.
SMF updates the ATSSS rule considering UE and/or RAN and/or UPF feedback;

8.
SMF sends the updated ATSSS rule to the UPF;

9.
UPF implements the updated ATSSS rule and may adjust the access path for the service; e.g. switching the path from one access to another one or start/stop splitting operation for the uplink data based on the updated ATSSS rule;

10.
UPF sends the downlink data to the UE via the adjusted access path. 













****************** End of changes**********************
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