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1. Abstract
This paper discusses whether length of the PTI IE in PMFP should be 1 octet or more.
2. Discussion
2.1 Recap of Oct 2019 CT1 meeting discussion
In Oct 2019 CT1 meeting, Ericsson proposed in C1-196078 to use extended PTI of 4 octets to identify a particular PMFP transaction. A least one company commented that the usual PTI of 1 octet is sufficient. Based on the comment, C1-196704 (revision of C1-196078) contains the following editor's note:

Editor's note: it is FFS whether to use procedure transaction identity as specified in 3GPP TS 24.007 or whether to specify a longer Extended procedure transaction identity.
This paper discusses how to resolve the editor's note.
2.2 Aspects influencing the decision
To resolve the editor's note, the following needs to be taken into account:

1)
UE-initiated RTT measurement procedures and Network-initiated RTT measurement procedures can be performed relatively often - e.g. it is possible to perform those procedure once per several seconds for entire duration of PDU session (assuming the UE stays in 5GMM-CONNECTED mode).

2)
PMFP messages are transported using UDP messages sent as user data packet within a PDU session. The user data packet within a PDU session are transported over N3 and N9 by GTP-U messages. GTP-U messages use UDP again and UDP packets can be delayed and re-ordered while in transport between the UE and the UPF. PMFP itself does not contain detection and discarding of PMFP messages arriving out-of-order.

3)
PTI IE has finite amount of PTI values. According to 24.007, PTI IE has 254 PTI values. 

4)
as both the UE and the UPF can run PMFP transactions in parallel, half of the PTI values should be specified for UE-initiated transactions and other half of the PTI values for UPF-initiated transactions. E.g. PTI values 1 - 127 for the UE and PTI values 128 - 254 for the UPF.

5)
a PTI value is allocated to a PMFP transaction. Given the finite amount of PTI values, a PTI value allocated to a PMFP transaction X will later on be allocated to another PMPF transaction Y. I.e. a PTI value will be reused latest after the entire range of PTI values available for PMFP transaction initiating entity has been allocated to PMFP transactions. I.e. after 126 PMFP transactions for PTI IE.

6)
if a PMFP message is sent for the PMFP transaction X, delayed due to 2) above and delivered while the PMFP transaction Y is ongoing, and used in PMFP transaction Y, then RTT measurement calculated as part of the PMFP transaction Y would be incorrect.

2.3 Evaluations
Let's assume that a new network-initiated RTT measurement procedure is performed by the UPF every 5 seconds.

2.3.1 Evaluation of PTI IE of 1 octet length
If PMFP uses PTI as in 24.007 then PTI range for the UPF is 128 - 254. 

If the UPF allocates the PTI values to PMFP transactions in monotonously increasing way (with reset to 128 after using 254), then a PTI value is reused after 630 seconds (126 PTI values * 5 seconds) = 10.5 minutes. 

Thus, if a UDP packet carrying a PMFP message of PMFP transaction X (which is allocated PTI value X) is delayed for 10.5 minutes while in transport from the UPF to the UE and delivered while PMFP transaction Y (which is allocated the same PTI value X) is ongoing, then the PMPF message would incorrectly be used in the PMFP transaction Y and RTT measurement would be incorrect.

Risk of UDP packet being delayed for 10.5 minutes and causing incorrect RTT measurements seems small. On the other hand, an MA PDU session can last much longer that 10.5 minutes and a possiblity of GTP-U packet carrying UDP packet carrying PMFP message being cached in some core network IP routers between the UE and the UPF cannot be entirely excluded.
2.3.2 Evaluation of extended PTI IE of 4 octets length
If PMPF uses extended PTI value of 4 octets (instead of PTI IE as in 24.007) then the extended PTI range for the UPF is 2147483648 - 4294967295.

If the UPF allocates the extended PTI values to PMFP transactions in monotonously increasing way (with reset to 2147483648 after using 4294967295), then an extended PTI value is reused after 10737418235 seconds (2147483647 extended PTI values * 5 seconds) = 340 years. 

Thus, if a UDP packet carrying a PMFP message of PMFP transaction X (which is allocated extended PTI value X) is delayed for 340 years and delivered while PMFP transaction Y (which is allocated the same extended PTI value X) is ongoing, then the PMPF message would incorrectly be used in the PMFP transaction Y and RTT measurement would be incorrect. 

However, risk of UDP packet being delayed for 340 years and causing incorrect RTT measurements is negligible. An MA PDU session will not last that long.
4. Proposal

It is proposed to discuss whether to use a PTI IE of 1 octet length or an extended PTI IE of 4 octets length.
If there is consensus, it is proposed to update C1-198028 and resolve the editor's note accordingly.

