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Abstract of the contribution: This contribution proposes to make conclusion for BMCA control plane solution.
Discussion
For KI #1 Uplink Time Synchronization, transmission of gPTP messages was concluded on last meeting. This paper is to propose conclusion on BMCA control plane solution.
Solution #1 presents 4 methods on BMCA. Method #1 and method #2 are related to control plane process. The other 2 methods are user plane solutions. 
Solution #17 supports U-Plane BMCA according to BMCA function inside NW-TT.
Solution #18 provides control plane solution and its main principles are same as method #1 of solution #1.
Following table illustrated impacts on control plane and user plane functions of control plane solutions in solution #1 and #18.
	Solutions
	AF/NEF impacts
	NW-TT impacts
	DS-TT impacts

	method #1 in Solution #1 
	AF supports BMCA.
	· Report Announce information
· Receive and act port roles
· Forward Announce message to NW-TT ports acting M role
· Optionally Forward Announce message to DS-TT ports acting M role
	· Report Announce information
· Receive and act port roles
· Forward Announce message to NW-TT while acting S role
· Discard Announce message on P port
· Optionally generate Announce message on M port

	method #2 in Solution #1 
	AF/NEF forwards DS-TT ports role configurations received from NW-TT
	· Support BMCA
· Report port role to AF/NEF
· Forward Announce message to NS-TT/DS-TT ports acting M role
· Detect Announce message reception time expire on S port
	· Receive and act port roles
· Forward Announce message to NW-TT while acting S role
· Discard Announce message on P port

	Solution #18
	AF supports BMCA.
	· Report Announce information
· Receive and act port roles
· Forward Announce message
	· Report Announce information
· Receive and act port roles
· Forward Announce message



Method #1 in solution #1 executes BMCA on AF, and it could be worked on the NEF as method #2 if the AF is not deployed. The Announce information reporting by the NW-TT and DS-TT, and the port role configuration obey the 802.1AS specification.
Method #2 in solution #1 executes BMCA on the NW-TT, and the port role on DS-TT is determined by the NW-TT and configured via the AF/NEF. The AF/NEF acts as a DS-TT port role configuration proxy. The DS-TT port role reporting from the NW-TT to the AF/NEF need special definition.
Solution #18 has similar principles with Method #1 in solution #1, the difference is that solution #18 does not clearly define the Announce message forwarding and processing on NW-TT port and DS-TT port when they are acting different port roles.
Since method #1 obeys 802.1AS remote management definition for Announce information reporting and port role configuration. And the method could work well for 5GS clock exposure. E.g. the AF could collect the information of clocks in the domain and 5GS clock information, then determines and configures the 5GS clock identification information. This paper propose to take Method #1 in solution #1 and solution #18 as basis for BMCA control plane solution.
Proposal: Propose to take Method #1 and solution #18 as basis for BMCA control plane solution.

Proposal
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To enable support for Uplink Time Synchronization, following are some interim principles to be considered for the way forward:
-	The following interim agreement are applied for transmission of the gPTP messages (carried within Sync message for one-step operation or Follow_up message for two-step operation):
-	DS-TT which is attached by one or more TSN GMs will perform exactly the same operations for UL gPTP messages as what the NW-TT performs for the DL gPTP messages as specified in clause 5.27.1.2.2 of TS 23.501 [2].
-	The PDU session of DS-TT port receiving the source GM' gPTP messages is used to forward the gPTP messages to the UPF/NW-TT:
-	In the case of synchronizing TSN end stations behind UPF/NW-TT, the NW-TT performs exactly the same operations for UL gPTP messages as what the DS-TT performs for the DL gPTP messages as specified in clause 5.27.1.2.2 of TS 23.501 [2].
-	In the case of synchronizing TSN end stations behind other UE(s), UPF then forwards the gPTP messages to the UEs via all PDU sessions terminating in this UPF except for the PDU session of the source ("avoids play back to the source DS-TT port"). The other UE(s) perform the operation as specified in clause 5.27.1.2.2 of TS 23.501 [2].
-	As specified in TS 23.501 [2] already for Rel-16 Time Synchronization, 5GS is required to guarantee delivery of (g)PtP message in less than 10ms as recommended by IEEE 802.1AS[6] clause B2.2, if the operator decides to follow such recommendation.
-	The following agreement are applied for control plane BMCA:
-	Method #1 for BMCA in solution #1 and solution #18 are taken as basis for BMCA control plane solution.
-	NW-TT port or DS-TT port reports Announce information to TSN AF using PMIC when Announce message they received is better than current best clock information they know about. NW-TT and DS-TT also inform TSN AF if a previously reported best clock is not available anymore.
-	The TSN AF performs BMCA to determine port roles based on received Announce information and configure determined port roles to associated NW-TT port or DS-TT port via PMIC.
-	Port with S role receives Sync and Announce messages from node outside 5GS.
-	Port with M role sends Announce messages to neighbour device, and it increases the stepsRemoved field of the Announce messages with one. The Announce messages could be received from the port with S role via 5GS, or generated by the port with M role based on TSN AF configuration and in this case Announce messages are not exchanged inside 5GS.
-	Port(s) with P role discards Sync message.
Editor's note:	whether NW-TT expose the BMCA outcome to the TSN AF is FFS.
Editor’s note: whether to apply user plane BMCA is FFS.
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