SA WG2 Temporary Document

Page 1

SA WG2 Meeting #127-bis
S2-185622
May 28 – June 1, 2018, Newport Beach, USA
(revision of S2-184797, 5582)
Source:
Motorola Mobility, Lenovo
Title:
New Solution: Traffic Steering using Access Network Performance Measurements
Document for:
Approval
Agenda Item:
6.8
Work Item / Release:
FS_ATSSS / Rel-16
Abstract of the contribution: 
1. Proposal
This document proposes a new solution that 
(a) enables the UE, after establishing a MA-PDU session, to estimate the Throughput, Delay, and Loss Rate (and possibly other parameters, such as the Jitter) on 3GPP and non-3GPP accesses; and 
(b) to apply steering rules that depend on the estimated Throughput, Delay, and Loss Rate. For example, the UE could apply the steering rule: "Route traffic with destination 10.10.1.2 to the access with the highest Throughput".
The details of this solution are presented in the changes below. It is proposed to add this solution to TR 23.793. 
* * * Start of Changes * * * 

6.x
Solution X: Traffic Steering using Access Network Performance Measurements
6.x.1
General

The solution specified in this clause (a) enables the UE, after establishing a MA-PDU session, to measure the "Access Network Performance" (ANP) parameters (e.g. Throughput, Delay, Loss Rate and possibly other parameters, such as the Jitter) on 3GPP and non-3GPP accesses, and (b) to apply steering rules that depend on the measured ANP parameters. For example, the UE could apply the steering rule: "Route traffic with destination 10.10.1.2 to the access with the highest Throughput" or "Route traffic of App-X to 3GPP access, if Delay on 3GPP access < 20ms".
The key aspects of this solution are summarized below:

1.
During the MA-PDU session establishment, the UE is provided with Measurement Assistance policy, which defines how the UE can measure certain parameters on the 3GPP and non-3GPP accesses, including the Throughput, the Delay and the Loss rate. These parameters are referred to as "Access Network Performance" (ANP) parameters. The Measurement Assistance policy received by the UE may indicate:
- 
The IP address and port of a network function, with which the UE can initiate measurement sessions. This function is referred to as Performance Measurement Function (PMF) and may be a standalone function, or a function collocated with the UPF.

-
The protocol to use for the measurements, e.g. UDP, TCP, etc.
-
The maximum duration and/or the maximum number of bytes to transmit during a measurement session.
-
How frequently the UE should attempt to initiate a measurement session on a specific access.
NOTE 1: A "measurement session" is an IP communication session between the UE and the PMF used to measure the ANP parameters. It should not be confused with a PDU session.
2.
After the MA-PDU session is established, the UE employs the received Measurement Assistance policy to initiate measurement sessions with a PMF and to determine the ANP parameters on the 3GPP and non-3GPP accesses.
3.
During the MA-PDU session establishment, the UE is also provided with ATSSS rules that determine how the uplink traffic of the MA-PDU session should be distributed across the 3GPP and non-3GPP accesses. An ATSSS rule may contain specific ANP parameters (i.e. Delay, Throughput and Loss Rate). Examples of such ATSSS rules include:

-
"Route traffic of App-A to the access with the smallest Loss Rate"
-
"Route IMS voice traffic to the access with the smallest Delay"

-
"Route traffic of App-B to 3GPP access, if Delay over 3GPP access < 40ms"

-
"Route traffic of App-C to non-3GPP access, if Throughput over non-3GPP access > 1Mbps"
The UE applies the ATSSS rules after performing a measurement session to estimate the ANP parameters on each access.
4.
A measurement session over 3GPP (or non-3GPP) access may be initiated by the UE when there is no PDU session traffic to send over 3GPP (or non-3GPP) access. This way, the measurement traffic does not interfere with and does not impact the PDU session traffic. However, if the Measurement Assistance policy received by the UE allows so, a measurement session may also be initiated when the UE transmits / receives PDU session traffic.
5.
The measurement traffic between the UE and PMF is not charged (appropriate PCC rules are created by PCF).
6.
Packet Detection Rules (PDRs) are provided to UPF, which may also contain specific ANP parameters. The PDRs are used by the UPF to determine how the downlink traffic of the MA-PDU session should be distributed across the 3GPP and non-3GPP accesses.
6.x.2
Reference Architecture
A new user-plane function is introduced, called Performance Measurement Function (PMF). The PMF could be implemented in the UPF, or outside the UPF as a standalone function. The UE can initiate a measurement session with the PMF over each access in order to estimate the ANP parameters for each access, such as Throughput, Delay and Loss rate. The UE utilizes the information in the received Measurement Assistance policy to determine the address/port of PMF and other details required for the measurement session, e.g. the protocol to use, the maximum number of bytes to transmit, etc.
Figure 6.x.2-1 shows the architecture when the PMF is implemented as a standalone function, while Figure 6.x.2-2 shows the architecture when the PMF is collocated with the UPF. The UE can communicate with the PMF over the user plane, using either 3GPP access or non-3GPP access. The Mx is a logical interface between the UE and PMF, employing IP transport. The protocols running over Mx are used to support measurement sessions between the UE and PMF, and to measure ANP parameters such as Throughput, Delay and Loss Rate.
NOTE 1: The communication between the UE and PMF over Mx can be defined by 3GPP or can be based on existing tools that measure ANP parameters, such as the iPerf tool (see https://iperf.fr/).
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Figure 6.x.2-1: Architectural model with standalone PMF
Editor’s Note: It is FFS if the PMF should preferably interface with the SMF, instead of the PCF.
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Figure 6.x.2-2: Architectural model with PMF located in UPF
Editor’s Note: What kind of extensions may be required on the N4 interface is FFS.
Editor’s Note: When the PMF is collocated with the UPF, the UE could initiate DoS attacks to UPF. How these attacks can be prevented is FFS and requires SA3 involvement.
6.x.3
Procedures
6.x.3.1
Procedure with Standalone PMF

The procedure in the figure below illustrates (a) how the UE receives ATSSS rules and Measurement Assistance Policy rules during the MA-PDU session establishment, (b) how the UE applies the Measurement Assistance Policy to initiate measurement sessions over 3GPP and non-3GPP accesses and measure ANP parameters, and (c) how the UE uses the measured ANP parameters to apply the ATSSS rules and distribute the MA-PDU session traffic across the two accesses.
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Figure 6.x.3.1-1: Procedure with standalone PMF
1-2. The UE requests a MA-PDU session by sending a NAS message to AMF including a PDU Session Establishment Request (as specified in clause 6.2.3.2, "Combined Establishment"). The NAS message includes a MA-PDU Request indication, which indicates that the request is for a multi-access PDU session. It may also include a PMF Supported indication, which indicates that the UE supports Access Measurements. The UE does not include the PMF Supported indication in step 1, if the indication has been sent to AMF during a Registration procedure.
3.
The PMF Supported indication is forwarded to PCF, when the SMF requests Session Management (SM) policy for the MA-PDU session.

4.
The PCF derives the SM policy for the MA-PDU session, which includes PCC rules for traffic steering which specify how traffic should be distributed across the two accesses of the MA-PDU session. When deriving the PCC rules for traffic steering, the PCF takes into account the PMF Supported indication received in step 3. If this indication is received, then the PCF may derive PCC rules for traffic steering that contain ANP parameters, e.g. PCC rules of the form "Steer traffic of App-X to the access with the largest Throughput". If this indication is not received (i.e. the UE cannot support measurements), the PCF derives PCC rules for traffic steering that do not contain ANP parameters. 

5.
If the PCF derives one or more PCC rules for traffic steering that contain ANP parameters, then the PCF must also derive Measurement Assistance Policy rules, which assist the UE in conducting ANP measurements. To derive the Measurement Assistance Policy rules, the PCF may select a PMF and then request from the selected PMF to reserve resources required to support the measurements of the specific UE. In most cases, reserving such resources means instantiating a process in PMF which awaits for the measurements requests from the UE. In some cases, the resource reservation in the PMF may not be required, so the step 5 is not needed. In such cases, the PMF does not use dedicated measurement resources for each UE but uses the same measurement resources shared by all UEs. 
Editor’s Note: The details of the PMF selection in step 5a are FFS. The PMF address could be retrieved either with a DNS query or by using the NRF discovery service (if the PMF is a NF in 5GC). It is also FFS if one or multiple PMFs in the standalone scenario are needed.
6.
The PCF sends to SMF the created SM policy for the MA-PDU session, which includes the derived PCC rules for traffic steering and the Measurement Assistance Policy rules. The SMF uses the received PCC rules for traffic steering to create steering rules for the UE (i.e. ATSSS rules) and Packet Detection Rules for the UPF.
7.
The SMF initiates the establishment of user-plane resources over the non-3GPP access, as specified in TS 23.502 and according to the MA-PDU session establishment procedure in clause 6.2.3.2, "Combined Establishment". During this step, the UE does not receive a PDU Session Establishment Accept message.

8.
The SMF initiates the establishment of user-plane resources over the 3GPP access. This step is similar to the previous step but it is shown in more details because in this step the UE receives a PDU Session Establishment Accept message. This message contains (a) the Measurement Assistance Policy rules provided by PCF and (b) the ATSSS rules, which were created by the SMF by using the PCC rules for traffic steering.
9.
The user-plane resources on both accesses have been reserved and, thus, the UE can send and received PDU session traffic (i.e. user data) over both accesses. 

10.
The UE (possibly before sending any PDU session traffic) starts a measurement session over 3GPP access (NG-RAN) and also starts a measurement session over non-3GPP access. These measurement sessions can be conducted in parallel and utilize the information included in the Measurement Assistance policy provided to UE.
NOTE 1:
A measurement session between the UE and PMF over Mx can be conducted based on procedures defined by 3GPP or based on existing tools, such as the iPerf tool (see https://iperf.fr/).
11.
During each measurement session, one or more ANP parameters (e.g. the Throughput, the Delay and the Loss Rate) are measured by the UE and by the PMF.

12.
The PMF forwards the values of the measured ANP parameters to the PCF. These values are then sent to UPF via the SMF.

13.
The UE and the UPF now use the values of the measured ANP parameters to decide how to route the uplink and the downlink traffic respectively across the two accesses of the MA-PDU session. These decisions are taken by using the ATSSS rules in the UE and the Packet Detection rules in the UPF (provisioned in step 8).

6.x.3.2
Procedure with PMF collocated with UPF

When the PMF is collocated with the UPF, the procedure is modified (and simplified) as shown in the figure below. The steps discussed below show the differences from the standalone case presented in Figure 6.x.3.1-1.
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Figure 6.x.3.2-1: Procedure with PMF located in UPF
3-5. As in the standalone case, the PCF derives PCC rules for traffic steering for the MA-PDU session that may contain ANP parameters, e.g. rules of the form "Steer traffic of App-x to the access with the largest Throughput". However, the PCF does not derive Measurement Assistance Policy rules.

6.
If the SMF receives one or more PCC rules for traffic steering that contain ANP parameters, then the SMF derives Measurement Assistance Policy rules, which assist the UE in conducting ANP measurements. Before deriving these rules, the PCF may select a PMF and request from the selected PMF to reserve resources required to support the measurements from the UE. If all the PCC rules for traffic steering received by SMF contain no ANP parameters, then the SMF does not derives Measurement Assistance Policy rules (since the UE does not need to perform any measurements).

12.
This step is not required because the measured ANP parameters are already available in UPF.

* * * End of Changes * * * 
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