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2. Reason for Change
TS 23.501 states:

------------

The estimation of the RTT by the UE and by the UPF is based on the following mechanism:

...

2.
In the case of a MA PDU Session of IP type:

-
The PMF in the UE sends PMF messages to the PMF in the UPF over IP. The destination IP address is the IP address contained in the Measurement Assistance Information and the destination port is one of the two ports contained in the Measurement Assistance Information. One port is used for sending PMF messages to UPF over 3GPP access and the other port is used for sending PMF messages to UPF over non-3GPP access. The source IP address is the IP address assigned to UE for the MA PDU Session and the source port is a port that is dynamically allocated by the UE for PMF communication. This source port in the UE remains the same for the entire lifetime of the MA PDU Session.

-
The PMF in the UPF sends PMF messages to the PMF in the UE over IP. The source IP address is the same IP address as the one provided in the Measurement Assistance Information and the source port is one of the two ports as provided in the Measurement Assistance Information. One port is used for sending PMF messages to UE over 3GPP access and the other port is used for sending PMF messages to UE over the non-3GPP access. The destination IP address is the IP address assigned to UE for the MA PDU Session and the destination port is the dynamically allocated port in the UE, which is contained in all PMF messages received from the UE.

Editor's note:
Whether the PMF messages are exchanged over TCP/IP or over UDP/IP will be specified by Stage 3.

...

------------

I.e. for IPv4, IPv6 and IPv4v6 PDU sessions, SA2 expects CT1 to decide IP transport for PMF protocol messages are transported in UDP or TCP.
Given that the PMF protocol is used for measurement of round trip time, the protocol transporting the PMF protocol message should not generate any additional delay. E.g. if a PMF protocol message is split to separately sent segments or delayed, the measurement of round trip time will not be correct. Also, if the PMF protocol messages are lost and retransmitted, the measurement of round trip time will not be correct.

Evaluation of TCP and UDP transports against those criteria is shown in Table 1:
Table 1: Evaluation of transports
	
	TCP
	UDP

	Protocol transporting the PMF protocol message does not generate any additional delay
	Not satisfied
	Satisfied


4. Proposal

It is proposed to agree the following changes to 3GPP TS 24.193.
* * * Change * * *
5.3.0B.1
PMFP message transport in IPv4, IPv6 or IPv4v6 PDU session

In order to send a PMFP message over an access of an MA PDU session of IPv4, IPv6 or IPv4v6 PDU session type:

a)
if the UE obtained IPv4 address for the PDU session and the received measurement assistance information contains an IPv4 address of the PMF in the UPF, the UE shall create a UDP/IPv4 packet. In the UDP/IPv4 packet:
1)
the UE shall set the data octets field to the PMFP message;
2)
the UE shall set the source port field to the UDP port of the PMF in the UE;
3)
the UE shall set the remote port field to the UDP port of the PMF in the UPF associated with the access of the MA PDU session, included in the received measurement assistance information;

4)
the UE shall set the source address field to the IPv4 address of the UE; and
5)
the UE shall set the destination address field to the IPv4 address of the PMF in the UPF, included in the received measurement assistance information; or
b)
if the UE obtained IPv6 prefix for the PDU session, generated an IPv6 address for the PMF in the UE and the received measurement assistance information contains an IPv6 address of the PMF in the UPF, the UE shall create a UDP/IPv6 packet. In the UDP/IPv6 packet:
1)
the UE shall set the data octets field to the PMFP message;
2)
the UE shall set the source port field to the UDP port of the PMF in the UE;
3)
the UE shall set the remote port field to the UDP port of the PMF in the UPF associated with the access of the MA PDU session, included in the received measurement assistance information;

4)
the UE shall set the source address field to the IPv6 address of the PMF in the UE; and

5)
the UE shall set the destination address field to the IPv6 address of the PMF in the UPF, included in the received measurement assistance information.
The UE shall send the UDP/IPv4 packet or UDP/IPv6 packet over the access of the MA PDU session.
In order to send a PMFP message over an access of an MA PDU session of IPv4, IPv6 or IPv4v6 PDU session type:

a)
if the UPF is aware of the UDP port of the PMF in the UE used with IPv4, the UPF shall create a UDP/IPv4 packet. In the UDP/IPv4 packet:
1)
the UPF shall set the data octets field to the PMFP message;
2)
the UPF shall set the source port field to the UDP port of the PMF in the UPF associated with the access of the MA PDU session, included in the measurement assistance information provided to the UE;

3)
the UPF shall set the remote port field to the UDP port of the PMF in the UE used with IPv4;
4)
the UPF shall set the source address field to the IPv4 address of the PMF in the UPF, included in the measurement assistance information provided to the UE; and
5)
the UPF shall set the destination address field to the IPv4 address of the UE; or

a)
if the UPF is aware of the UDP port and the IPv6 address of the PMF in the UE, the UPF shall create a UDP/IPv6 packet. In the UDP/IPv6 packet:
1)
the UPF shall set the data octets field to the PMFP message;
2)
the UPF shall set the source port field to the UDP port of the PMF in the UPF associated with the access of the MA PDU session, included in the measurement assistance information provided to the UE;

3)
the UPF shall set the destination port field to the UDP port of the PMF in the UE;
4)
the UPF shall set the source address field to the IPv6 address of the PMF in the UPF, included in the measurement assistance information provided to the UE; and
5)
the UPF shall set the destination address field to the IPv6 address of the PMF in the UE.
The UPF shall send the UDP/IPv4 packet or UDP/IPv6 packet over the access of the MA PDU session.

The UE shall select the UDP port of the PMF in the UE upon establishment of an MA PDU session of IPv4, IPv6 or IPv4v6 PDU session type. The UE shall use the same UDP port of the PMF in the UE till release of the MA PDU session. The UE shall select the IPv6 address of the PMF in the UE upon establishment of an MA PDU session of IPv6 or IPv4v6 PDU session type. The UE shall use the same IPv6 address of the PMF in the UE till release of the MA PDU session.

The UPF shall discover the UDP port of the PMF in the UE used with IPv4 of an MA PDU session of IPv4 or IPv4v6 PDU session type, in the source port field of an UDP/IPv4 packet:

a)
received via the MA PDU session;
b)
with the remote port field set to the UDP port of the PMF in the UPF associated with an access, included in the measurement assistance information provided to the UE; and
c)
with the destination address field set to the IPv4 address of the PMF in the UPF, included the measurement assistance information provided to the UE.
The UPF shall discover the UDP port and the IPv6 address of the PMF in the UE of an MA PDU session of IPv6 or IPv4v6 PDU session type, in the source port field and the source address field of an UDP/IPv6 packet:

a)
received via the MA PDU session;

b)
with the remote port field set to the UDP port of the PMF in the UPF associated with an access, included in the measurement assistance information provided to the UE; and

c)
with the destination address field set to the IPv6 address of the PMF in the UPF, included the measurement assistance information provided to the UE.
In order to enable the UPF to discover the UDP port of the PMF in the UE used with IPv4 or the UDP port and the IPv6 address of the PMF in the UE, the UE shall perform a UE-initiated RTT measurement procedure over an access immediately after the MA PDU session is established. If the UE-initiated RTT measurement procedure results in the UE determinining that the UPF is not reachable, the UE shall repeat the UE-initiated RTT measurement procedure over the access.
