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Discussion
1. Background

There are following Editor's Notes on measurement.
Editor's note:
Before any PMF protocol messages can be exchanged between the UE and UPF, whether a PMF session between the UE and the UPF should be established is FFS.

Editor's note:
Whether the 5QI value used to convey the PMF-Echo Request / PMF-Echo Response messages is determined by Measurement Assistance Information or is pre-configured in the UE is FFS.

These Editor's Notes are associated with per QoS Flow measurement, i.e. whether performance measurements should be performed over a specific QoS Flow or over a default QoS Flow (i.e. a QoS Flow associated with default QoS rule). 
2. Necessity of per QoS Flow measurement
The default QoS Flow is best effort service and QoS may change according to radio condition or traffic load. Currently, "Smallest Delay" is the only Steering Mode which requires performance (i.e. RTT) measurement. Considering that "Smallest Delay" selects an access network which provides smaller delay, if the performance measurement is not stable, the UE and UPF may change the access network frequently.

In addition, RTT measurement over a default QoS Flow may not meaningful if actual traffic is sent over the other QoS Flow. For example, assume that an IP flow is sent via 3GPP access over a specific QoS Flow = X, which provides higher priority compared to default QoS Flow and traffic over the QoS Flow satisfies application requirement. If RTT is measured over a default QoS Flow, the measured RTT value may be higher than RTT of non-3GPP access due to heavy traffic in 3GPP acces. Then the UE and UPF will steer the traffic via non-3GPP access and the RTT may increase. So it is reasonable to perform the measurement of the QoS Flow which the actual traffic is sent over. Note that non-3GPP access also support QoS handing especially in case of trusted access network and performance measurement over a specific QoS Flow should be supported in both accesses. 
Proposal 1: It is proposed that the ATSSS shall support performance measurement over a specific QoS Flow.
3. PMF address for access differentiation
It is common understanding that the SMF provides UPF PMF address when a MA PDU Session is established. However, it is not clear whether the SMF provides one address, which is used for both accesses or two addresses, one for 3GPP access and the other one for non-3GPP access.
This issue is associated with how the UPF PMF can recognize the associated access when it received the PMF message. It can be solved by

-
(Option 1) allocating different PMF address for each access; or
-
(Option 2) utilizing GTP tunnelling address for each access; or

-
(Option 3) adding access type information in the PMF message.
Option 1 has two possibilities, i.e. (Option 1-1) using different address in the UE or (Option 1-2) using different address in the UPF.
The same problem is also exist in the UE. The UE need to know the associated access when it received PMF message. It can be solved by using the similar mechanism with UPF case. The difference is that the UE does not have GTP so instead of it, the UE should use access type information.

Considering that PMF (both in the UE and UPF) is implemented on top of the user plane, the PMF itself does not know whether a data is received via which access or which GTP tunnel. In order to get such information, the PMF need to interact with lower layer, i.e. ask to the lower layer or lower layer always need to provide information. However, such interaction between upper and lower layer is complex and should be avoided for simple implementation. In order to support Option 1, the UE and UPF need to store more address information while Option 3 can be implemented without any additional information. Note that for access unavailability report, the PMF message need to include access information because the message can be sent over any available access. So we proposes to use Option 3.
Proposal 2: It is proposed that PMF message in each access.
4. Notifying UE PMF address
The UPF PMF address can be sent to the UE during the MA PDU Session Establishment. However, how the UE PMF address is notified to the UPF is not defined. There can be two possibilities, using a NAS signalling during the MA PDU Session establishment or sending user plane signalling after the MA PDU Session is established.
In order to use NAS signalling, the UE need to always send its UE PMF address to the SMF even though PMF may not be used, e.g. when MPTCP is used, the PMF is not required. In addition, the SMF need to send the information to the UPF. The user plane signalling is directly sent to the UPF and it can be sent only when the SMF provided Measurement Assistance Information. One drawback of user plane signalling is that the UPF cannot initiate the downlink measurement until the UE sends the UE PMF address information. This can be solved by mandating the UE to send the UE PMF information as soon as MA PDU Session is established. Note that the UE PMF address information can be sent implicitly, i.e. by sending PMF message using UE PMF address.
Proposal 3: It is proposed that the UE sends UE PMF address information as soon as MA PDU Session is established via user plane.

5. per QoS Flow measurement
One of issue of performing per QoS Flow measurement is how the UE can send the PMF message over a specific QoS Flow. Basically PMF messages are sent via user plane so the UE shall use QoS rule to find a matching QoS Flow. However, PMF addresses are not known to the PCF so it is not possible to provide QoS rule for measurement messages. We proposes to use Reflective QoS mechanism to solve this issue while minimizing system impact.
In order to support per QoS Flow measurement, PMF messages for each QoS Flow should use different address. Otherwise, PMF messages cannot be sent over different QoS Flows. Different addresses can be assigned either in the UE or in the UPF. If the UPF assigns per QoS Flow addresses those multiple addresses should be sent over the NAS message. If there are many QoS Flows to measure, the NAS signalling may be large. On the other hand, if the UE allocate per QoS Flow addresses, it can be sent via user plane. 
Proposal 4: It is proposed that the UE assigns UE PMF address information for each of QoS Flows requires measurements.

When the UPF sends PMF messages using PMF address for specific QoS Flow, the UPF sets Reflective QoS Indication (RQI) in the N3/N9 header and send it over the specific QoS Flow. Then the UE generates derived QoS rule for the PMF message and the UE can send PMF message over a specific QoS Flow according to the derived QoS rule.
Proposal 4: It is proposed that the UPF includes RQI in N3/N9 header when it sends PMF messages over a specific QoS Flow.
The overall procedure is shown in the below Figure.
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Figure 1. Measurement procedure
1. The UE requests to establish MA PDU Session to the SMF.

2. The SMF request to setup N4 Session for the MA PDU Session.

3. The UPF provides the UPF PMF address to the SMF.

4. The SMF provides Measurement Assistance Information (MAI). The MAI includes

A. The UPF PMF address

B. List of QoS Flows requires measurement (e.g. QFI=X, QFI=Y)

5. When the UE received PDU Session Accept and the Accept message includes MAI, the UE assigns UE PMF address for each of QoS Flows in the MAI list. After that the UE sends PMF-Binding Request using the assigned address for each of QoS Flows in the MAI. The UE also includes QFI in the PMF-Binding Request message so that UPF knows mapping between the QFI and UE PMF address.
6. The UPF stores the UE PMF address and QFI mapping information. The UPF response to the UE and includes RQI in the N3/N9 encapsulation header. When the UE received the PMF-Binding Response, according to the Reflective QoS mechanism, the UE generates derived QoS rule.

7. If the UE wants to measure a specific QoS Flow over 3GPP access, the UE sends PMF-Echo Request message using the UE PMF address for the QoS Flow and includes Access Type information (i.e. 3GPP) in the PMF-Echo Request message.

8. The UPF response by sending the PMF-Echo Response message and includes RQI in the N3/N9 encapsulation header. The UE resets the timer of the derived QoS rule.

9. If the UPF wants to measure a specific QoS Flow over 3GPP access, the UPF sends PMF-Echo Request message using the UE PMF address for the QoS Flow and includes Access Type information (i.e. 3GPP) in the PMF-Echo Request message. In addition, the UPF includes RQI in the N3/N9 encapsulation header.

10. The UE resets the timer of the derived QoS rule and send response to the UPF.

Proposal

It is proposed to capture the solution in the discussion part. The corresponding CR is S2-1905401.
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