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* * * Start of Changes * * * 

4.22.4
Access Network Performance Measurements
As specified in TS 23.501 [2], after the establishment of a MA-PDU Session and the reception of measurement assistance information, the UE may initiate a PMF session with the PMF in UPF by using the IP address and UDP port of PMF, which is included in the measurement assistance information. The PMF session is used for exchanging PMF messages between the UE and the UPF that facilitate (a) the calculation an average Round Trip Time (RTT) associated with each access of the MA-PDU Session, and (b) the reporting of an access being unavailable or available in the UE.
The procedure shown in Fig. 4.22.4-1 specifies how a PMF session is established, how RTT measurements can be obtained by exchanging PMF messages over the PMF session, and how the UE can report when an access of the MA-PDU Session becomes unavailable / available. 
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Fig. 4.22.4-1: PMF procedures between the UE and UPF
1.
A PMF Session is requested by the UE by sending a PMF-Start Request message over any access of the MA-PDU Session. This message is sent to the IP address and UDP port of the PMF in UPF (both of them included in the measurement assistance information). The UPF responds with PMF-Start Accept, or with a PMF-Start Reject, if the UPF does not want to start PMF signalling with the UE (e.g. due to local policy or overload conditions). The PMF-Start message indicates to UPF whether RTT measurements are required or not. 
2.
The UE transmits UL PDUs (on one or both accesses) and stores information for each transmitted UL PDU including a PDU Identity (PDU ID), an Access Type and the Transmission Time (see TS 23.501 [2]). The UPF occasionally sends a PMF-Ack message to UE immediately after receiving an UL PDU on one access. The PMF-Ack message contains the identity (PDU ID) of this UL PDU and it is used by the UE to calculate an average RTT value for this access.
3.
Similarly, the UPF transmits DL PDUs (on one or both accesses) and stores information for each transmitted DL PDU. The UE occasionally sends a PMF-Ack message to UPF immediately after receiving a DL PDU on one access. The PMF-Ack message contains the identity (PDU ID) of this UL PDU and it is used by the UPF to calculate an average RTT value for this access.
4.
If the UE stops sending UL PDUs on an access and the inactivity timer for this access expires, then the UE may send a PMF-Echo Request message to UPF. This triggers the UPF to responds with a PMF-Echo Response message and enables the UE to update the average RTT value for this access.
5.
If the UE continues sending UL PDUs on an access, then the inactivity timer for this access is reset and the UE does not send more PMF-Echo Request messages on this access. The UE applies the received PMF-Ack messages to update the average RTT value for this access.
6.
When the UE detects that one access becomes unavailable (e.g. due to signal loss), the UE sends a PMF-Status Report message to UPF via another access. This informs the UPF to stop sending DL PDUs via the unavailable access.
7.
When the UE detects that one access becomes available again (e.g. due to signal recovery), then:

-
If the UE has no UL PDUs to send over this access, it sends another PMF-Status Report message to UPF. This is an explicit indication to UPF that this access is available again.
-
Otherwise, the UE sends the UL PDUs over this access. This is an implicit indication to UPF that this access is available again.
* * * End of Changes * * * 
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