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	Reason for change:
	Clause 5.27.1.3 contains the following NOTE:

NOTE 2:	If all TSN working domains can be made synchronous and the synchronization can be provided by the 5G clock, the NW-TT output ports 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).
The highlighted text clarifies that NW-TT “propagates” the 5G clock using 802.1AS, which the reader can interpret as “NW-TT generate gPTP messages towards the connected TSN networks”.

However, the specification text does not say anything about how 5G clock is propagated in the downlink towards TSN devices residing behind the DS-TTs. There are two possibilities and both of them are valid:
1) NW-TT generates gPTP messages, not only “in the uplink” (i.e. towards N6), but also in the downlink towards each of the connected PDU Sessions. In this case the DS-TTs simply relay the gPTP messages.
2) each of the DS-TTs acts as a 5GS master clock and generates gPTP messages on its own.

During the SA2 conference call on FS_IIoT held on 09 Apr 2020 it was commented that during the study phase on Vertical_LAN (TSN) it has been concluded that both options should allowed and it should be up to deployments to decide which one to use.


	
	

	Summary of change:
	Clause 5.27.1.3: Extends NOTE 2 to clarify the two deployment options for generating gPTP messages in the downlink when 5GS acts as the TSN GM.



	
	

	Consequences if not approved:
	Totally unclear specification text on how to support 5G clock propagation in the downlink.
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[bookmark: _Toc20150318][bookmark: _GoBack]***BEGIN CHANGES***
[bookmark: _Toc20150064][bookmark: _Toc27846863][bookmark: _Toc36187994]5.27.1.3	Support for multiple TSN working domains
Each TSN working 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 UEs 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 TSN 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 DS-TT and the NW-TT 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 NW-TT output ports 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). The generation of gPTP messages in the downlink (e.g. to propagate the 5G clock to a TSN domain residing behind the DS-TT) can be done either from the NW-TT or from the DS-TT and the choice is left to deployments.
NOTE 3:	In this Release of specification, support for multiple TSN working domains is limited related to IEEE 802.1AS [104] for time synchronization procedure but it does not apply to interaction involving TSN AF and CNC. The corresponding IEEE specifications (i.e. IEEE 802.1Q [98]) are supported only for one specific gPTP Domain and it is assumed that specific gPTP Domain is associated with IEEE 802.1Q [98].

***END OF CHANGES***
