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Abstract of the contribution: This paper discusses TCP protocol as Transport protocol for PMF protocol established between PMF function in UE and in UPF instead of UDP.
1
Introduction
In ATSSS, PMF in the UE and in the UPF can support the performance measurement such as RTT measurement or access availability to know the conditions of both accesses and apply the corresponding ATSSS rules to transmit UL and DL traffic. However, it is being debated which transport protocol to use to support PMF protocol between PMF in the UE and PMF in the UPF. This paper discusses the advantages of using TCP as transport protocol for PMF function in UE and in UPF to establish the connection between PMF in the UE and in the UPF.
2
Discussion

Two protocols i.e. UDP and TCP are considered to transmit PMF protocol messages in ATSSS. 
With the UDP approach, a UE receives the Measurement Assistance Information (MAI) in MA PDU session establishment procedure to know the IP address and UDP port of PMF in the UPF as per the current specification. When the UE knows the IP address and UDP port, the UE can start to transmit PMF protocol message as RTT measurement or access availability defined in ATSSS to the PMF in the UPF. PMF in the UPF can then take action accordingly when it receives the PMF protocol messages from the UE, e.g., PMF-Echo Response for RTT measurement.
However, when PMF in the UPF sends back the response of the PMF protocol message to the PMF in the UE, the port of the UE may not be the same as the one initially used by the UE due to the connectionless nature of the UDP protocol. This may trigger the PMF in the UE to send the PMF measurement message again to the PMF in the UPF until it receives the response from the UPF.

Observation 1: UDP being connection-less, different port numbers may be used to request measurements and to report mesasurements i.e. uncoordinated PMF protocol message exchange resulting in unnecessary increased system load.
On the contrary to UDP, TCP is a connection-oriented protocol, and the connection is released unless the both end nodes confirm to release. Therefore, the port of TCP is reserved as long as the TCP connection is not released on both end nodes. If a UE knows the IP address and TCP port of the PMF in the UPF, the UE can trigger the three way handshaking to establish a session to the PMF in the UPF. After PMF in the UPF confirms, the connection is established between PMF in the UE and in the UPF. The related port on both sides (i.e. PMF in the UE and PMF in the UPF) is reserved during the lifetime of TCP connection between these two nodes. Therefore, PMF in the UPF can also send PMF protocol messages to the PMF in the UE directly via the established TCP connection. It is a bi-directional communication between PMF in the UE and in the UPF. Beside the connection-oriented of TCP, TCP also supports byte-stream which makes it feasible to add more IE in the future use and RTT measurement which can be used by PMF in the UE and UPF to derive the RTT related parameters provided by TCP. 
Observation 2: TCP being connection-oriented, the problem in observation 1 can be alleviated. 

Proposal 1: It is recommended to use TCP as transport protocol to transmit PMF protocol messages in ATSSS between PMF in the UE and in the UPF.

4
Conclusions

Observation 1: UDP being connection-less, different port numbers may be used to request measurements and to report mesasurements i.e. uncoordinated PMF protocol message exchange resulting in unnecessary increased system load.

Observation 2: TCP being connection-oriented, the problem in observation 1 can be alleviated. 

Proposal 1: It is recommended to use TCP as transport protocol to transmit PMF protocol messages in ATSSS between the PMF in the UE and in the UPF.
A CR is provided in [1].
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