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	Reason for change:
	Clause 5.27.1.2.2 contains the following statement " Only one PDU session per UE per UPF is used for sending gPTP messages regardless of how many external TSN working domains have their clock information delivered through a given UPF serving that UE."

Related statements can be found in clause 5.27.1.3.
These statements are misleading as it could be interpreted that a UE which has two TSN PDU sessions would receive time sync messages only via one of the PDU sessions. If so, then devices attached to the UE via the other PDU session would never receive time sync messages.

	
	

	Summary of change:
	Remove
- "Only one PDU session per UE per UPF is used for sending gPTP messages regardless of how many external TSN working domains have their clock information delivered through a given UPF serving that UE." 
- "When a UE is connected to multiple TSN working domains via the same UPF, then all gPTP messages from these domains are forwarded to the UE via the same PDU session."
Add clarifications that
- "UPF forwards the gPTP message to the UE via all PDU sessions terminating in this UPF that the UE has established to the TSN network."
- "The NW-TT makes ingress timestamping (TSi) for the gPTP event messages of all domains and forwards the gPTP messages of all domains to the UE as specified in clause 5.27.1.2.2"

	
	

	Consequences if not approved:
	Missing support for time synchronization for UEs that have multiple PDU sessions for TSN.
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FIRST CHANGE
5.27.1.2.2
Distribution of TSN clock and time-stamping

The mechanisms for distribution of TSN clock and time-stamping described in this clause are according to IEEE 802.1AS [104].

Upon reception of a downlink gPTP message the NW-TT makes an ingress timestamping (TSi) for each gPTP event (Sync) message and uses the cumulative rateRatio received inside the gPTP message payload (carried within Sync message for one-step operation or Follow_up message for two-step operation) to calculate the link delay from the upstream TSN node (gPTP entity) expressed in TSN GM time as specified in IEEE 802.1ASTM [104]. NW-TT then calculates the new cumulative rateRatio (i.e. the cumulative rateRatio of the 5GS) as specified in IEEE 802.1ASTM [104] and modifies the gPTP message payload (carried within Sync message for one-step operation or Follow_up message for two-step operation) as follows:

-
Adds the link delay from the upstream TSN node in TSN GM time to the correction field.

-
Replaces the cumulative rateRatio received from the upstream TSN node with the new cumulative rateRatio.

-
Adds TSi in the Suffix field of the gPTP packet as described in Annex H.

UPF then forwards the gPTP message to the UE via all PDU sessions terminating in this UPF that the UE has established to the TSN network. All gPTP messages are transmitted on a QoS Flow that complies with the residence time upper bound requirement specified in IEEE 802.1AS [104].

NOTE:
The sum of the UE-DS-TT residence time and the PDB of the QoS Flow needs to be lower than the residence time upper bound requirement for a time-aware system specified in IEEE 802.1AS [104].

A UE receives the gPTP messages and forwards them to the DS-TT. The DS-TT then creates egress timestamping (TSe) for the gPTP event (Sync) messages for external TSN working domains. The difference between TSi and TSe is considered as the calculated residence time spent within the 5G system for this gPTP message expressed in 5GS time. The DS-TT then uses the rateRatio contained inside the gPTP message payload (carried within Sync message for one-step operation or Follow_up message for two-step operation) to convert the residence time spent within the 5GS in TSN GM time and modifies the payload of the gPTP message that it sends towards the downstream TSN node as follows:

-
Adds the calculated residence time expressed in TSN GM time to the correction field.

-
Removes TSi from the Suffix field.

NEXT CHANGE
5.27.1.3
Support for multiple TSN working domains

Each TSN working clock domain sends its own gPTP messages. The related Ethernet frames carry the gPTP multicast Ethernet destination MAC address and the gPTP message carries a specific PTP "domainNumber" that indicates the time domain they are referring to. The NW-TT makes ingress timestamping (TSi) for the gPTP event messages of all domains and forwards the gPTP messages of all domains to the UE as specified in clause 5.27.1.2.2.

A UE receives gPTP messages and forwards them all to the DS-TT. The DS-TT receives the original TSN clock timing information and the corresponding TSi via gPTP messages for one or more working domains. The DS-TT then makes egress timestamping (TSe) for the gPTP event messages for every external TSN working domain. Ingress and egress time stamping is based on the 5G system clock at NW-TT and DS-TT.

NOTE 1:
An end-station can select TSN timing information of interest based on the "domainNumber" in the gPTP message.

The process described in "Distribution of TSN clock and time-stamping" is thus repeated for each TSN working domain between a UE and the UPF it is connected to. 
NOTE 2:
If all TSN working domains can be made synchronous and the synchronization can be provided by the 5G clock, the TT output ports at the UPF side (NW-TT) towards the connected TSN networks propagate the 5G clock using the 802.1AS profile (i.e. the 5G system as an IEEE 802.1AS [104] compliant time-aware system).
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