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	Reason for change:
	In current 23.501, it’s not clear whether the UPF should transfer a gPTP message to all of the connected UEs regardless the time domains the UE connects to or not.
As decribed in clause 10.3.1 and 14 in IEEE 802.1AS, each TSN bridge port can be configured with a gPTP instance, with that the time-synchronization span tree can be set up. Then a port only needs to forward the gPTP messages for time domains that it belongs to.‘

Considering the high frequency of gPTP messges, (e.g. default sync interval is 0.125s), sending gPTP messages from unrelated time domains to each UE will cause unnecessary waste of air resources, especially considering the message needs to be transferred simutaneouslly to different UEs.

To avoid that, it is proposed that the UPF should filter gPTP messags based on time domain the UE belongs to before it sends the message to the UE. 
To achieve that, the SMF obtains the supported TSN domainNumbers of the DS-TT(s) from UE during PDU session establishment, and sends that to the UPF as part of PDRs. Based on that, the UPF can determines which UEs/PDU Sessions that the gPTP messages should be sent to.


	
	

	Summary of change:
	SMF obtains domainNumbers during PDU session establishment and then sends it to UPF for filtering of gPTP messages to the UE.

	
	

	Consequences if not approved:
	The current mechanism of sending gPTP messages is not correct.
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[bookmark: _Toc517082226]* * * * First change * * * *
[bookmark: _Toc27846863][bookmark: OLE_LINK67][bookmark: _Toc20150064]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.
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. 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.
[bookmark: _GoBack]The UE may be configured with the supported TSN domainNumbers of its DS-TT(s). In this case, during the PDU Session Establishment procedure, the UE sends the supported TSN domainNumbers of the DS-TT(s) to SMF and SMF sends N4 rules including the TSN domainNumbers as part of PDRs to the UPF. When UPF receives a gPTP message, based on the N4 rules and the “domainNumber” in the gPTP message, the UPF determines which PDU Sessions that the gPTP message should be transferred. 
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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