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Abstract of the contribution: This discussion paper proposes a way forward for handling of gPTP messages in UE/DS-TT for multiple PDU sessions.
1
Background
In C1-198748, CT1 raised the following question:
Question:
If there exist multiple PDU sessions for TSC between a UE and a UPF, is the UE expected to distribute a gPTP message received over a PDU session to:

1) a single DS-TT associated with the PDU session; or

2) a single DS-TT associated with the PDU session and DS-TT(s) associated with other PDU sessions?

The remainder of this paper discusses this question and proposes a way forward.
2
Discussion

gPTP messages are specific to a given Ethernet or in case VLANs are used in a given deployment, specific to a VLAN, and should reach only devices attached to that Ethernet/VLAN. The UE is however in the general case not aware whether two PDU sessions will terminate on the same Ethernet/VLAN (note that even different S-NSSAIs/DNNs could eventually terminate on the same Ethernet). Providing gPTP messages from an Ethernet A (or VLAN A) to a different Ethernet B (or VLAN B) would break the boundaries between those networks and would lead to incorrect time synchronization.
Observervation 1: In the general case the UE is not aware whether two PDU sessions will terminate on the same Ethernet/VLAN. Replicating gPTP messages received via one PDU session into other PDU sessions could therefore lead to incorrect time synchronization.
For the special case of multiple PDU sessions to the same S-NSSAI/DNN the UE could safely assume that those PDU sessions will terminate on the same Ethernet. However, at the same time this deployment scenario appears far-fetched. If multiple "uplink" ports towards the same Ethernet are required on a DS-TT/UE, then the typical solution would be to add a separate Ethernet switch so that multiple devices can be attached. Given this, it appears unneccessary to add gPTP frame replication functionality to the UE for this case.
Observation 2: Even though the UE could safely assume that multiple PDU sessions to the same S-NSSAI/DNN will terminate on the same Ethernet, it appears unneccessary to add gPTP frame replication functionality to the UE for this scenario since the use case of multiple "uplink" ports towards the same Ethernet would be typically addressed by a separate Ethernet switch attached to the DS-TT/UE.
It is also worth re-emphasizing that air-interface capacity is not a concern when delivering gPTP messages over the air given the small message size, the low number of UEs served by a base station in typical factory automation use cases and the rather low gPTP refresh rate needed for high accuracy time synchronization (see [1] for further background). This is not expected to change even if gPTP messages are sent for multiple PDU sessions to the same Ethernet for the same UE.
Observation 3: Air interface capacity is not considered a concern when delivering gPTP messages over the air [1]. This is not expected to change even if gPTP messages were sent for multiple PDU sessions to the same Ethernet for the same UE.
3
Conclusion

The following observations have been made:

-
Observervation 1: In the general case the UE is not aware whether two PDU sessions will terminate on the same Ethernet/VLAN. Replicating gPTP messages received via one PDU session into other PDU sessions could therefore lead to incorrect time synchronization.

-
Observation 2: Even though the UE could safely assume that multiple PDU sessions to the same S-NSSAI/DNN will terminate on the same Ethernet, it appears unneccessary to add gPTP frame replication functionality to the UE for this scenario since the use case of multiple "uplink" ports towards the same Ethernet would be typically addressed by a separate Ethernet switch attached to the DS-TT/UE.
-
Observation 3: Air interface capacity is not considered a concern when delivering gPTP messages over the air [1]. This is not expected to change even if gPTP messages were sent for multiple PDU sessions to the same Ethernet for the same UE.
In conclusion this paper proposes to assume that the network will provide gPTP information via all TSN PDU sessions of a UE, i.e. to reply to CT1 that the UE is assumed to distribute a gPTP message received over a PDU session to a single DS-TT associated with the PDU session.

In line with this, this paper proposes to agree the related CR in S2-2000081 and the reply LS to CT1 in S2-2000082.
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