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[bookmark: _Toc75497492]5.2	Signalling of ingress time for time synchronization and delay measurements
Upon reception of a downlink (g)PTP event message (Sync message for time synchronizationone-step operation or Follow_Up message for two-step operation or Delay_Req message for path and link delay measurements) for a given (g)PTP domain by an ingress TT (either a DS-TT or a NW-TT), the ingress TT creates an ingress timestamping (TSi) for each (g)PTP event (Sync) message and adds Suffix field with TSi to the (g)PTP message (Sync message for one-step operation or Follow_Up message for two-step operation of time synchronization, or Delay_Req message for path and link delay measurements) encoded as specified in clause 5.3.1. For a gPTP message, if the ingress TT is:
a)	a NW-TT, support for these operations by the NW-TT is mandatory; or
b)	a DS-TT, support for these operations by the DS-TT is optional.
For a PTP message, if the ingress TT is:
a)	a NW-TT, support for these operations by the NW-TT is optional; or
b)	a DS-TT, support for these operations by the DS-TT is optional.
Upon reception of a (g)PTP message over the user plane, the UE or UPF shall forward the (g)PTP message to the DS-TT or NW-TT, respectively. The DS-TT or NW-TT (i.e. egress TT) creates an egress timestamping (TSe) for every (g)PTP event (Sync) message. The egress TT uses TSi from the Suffix field of the (g)PTP message (Sync message for one-step operation or FollowUp message for two-step operation) to calculate the residence time spent within the 5GS for the (g)PTP event (Sync) message. For time synchronization (Sync message), the egress TT calculates the residence time expressed in 5GS time as specified in 3GPP TS 23.501 [2] for the corresponding (g)PTP domain. The egress TT, then removes the Suffix field that contains TSi from the (g)PTP message before sending the (g)PTP message toward the downstream node. For a gPTP message, if the egress TT is:
a)	a NW-TT, support for these operations by the NW-TT is optional; or
b)	a DS-TT, support for these operations by the DS-TT is mandatory.
For a PTP message, if the egress TT is:
a)	a NW-TT, support for these operations by the NW-TT is optional; or
b)	a DS-TT, support for these operations by the DS-TT is optional.
In case of multiple (g)PTP domains, the time synchronization procedure (Sync message) above is repeated for each (g)PTP domain sending its own (g)PTP messages.
In case of a (g)PTP message (Sync message for one-step operation or Follow_Up message for two-step operation) locally generated by the NW-TT (i.e. synchronization is provided by the 5G clock), the NW-TT makes the time generating the (g)PTP event (Sync) message as TSi and add Suffix field with TSi to the (g)PTP message encoded as specified in clause 5.3.1.
