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[bookmark: _Hlk513714389]Abstract of the contribution: This paper evaluate the 4 solutions for the BMCA part of Key issue#1 and give the conclusion.

1. Discussion
There are 4 methods on BMCA handling in the solution#1 of TR.
· Method#1 (detailed in solution#18)
· Method#2
· Method#3
· Method#4 (detailed in solution#17)
These solution can be categorized in different dimension:
· U-plane, C-plane, C+U plane
· Which is the central point Run BMCA

In the method#1, it is the AF who receives Announce message (from NW-TT/DS-TT) via CP and run the BMCA.
In the method#2/3/4, it is the NW-TT receives the Announce message via U-plane and run the BMCA.

In the method#1, the AF send the updated Announce message to NW-TT/DS-TT port (port role is Master port) via CP and DS-TT/NW-TT ports send it out;
In the method#2, the AF/NEF inform the DS-TT/NW-TT port with port role. The NW-TT sends the updated Announce message to DS-TT/NW-TT port which role is MasterPort. The DS-TT/NW-TT port which role is MasterPort update the Announce message field and sends it out.

The method#3 and method#4 are quite similar, it is the NW-TT receives the Announce message via U-plane and run the BMCA. The NW-TT send the Announce message to DS-TT/NW-TT port which role is MasterPort.
The difference is the method#3 is the optimization on the top of method#4. The DS-TT also run port of BMCA, when the message Priority Vector of the received announce message is better than the Port Priority Vector of the received port, the DS-TT sends the received announce messages to NW-TT via U-plane.
But there is an EN on this optimization.
Editor's note:	It is FFS how a Passive port would learn the Port Priority Vector.
And it is unclear how to handle the case, the message Priority Vector of the received announce message (from another candidate other than original GM clock) is not better than the Port Priority Vector of the received port, but the original GM clock is not available anymore. In this case, the DS-TT still needs to send Announce message to NW-TT.
So it propose the method#3 is merged to method#4 and whether and how to optimize is FFS.

	
	Method#1(Sol#18)
	Method#2
	Method#3
	Method#4(sol#17)

	UP vs CP
	C-plane
	C+U plane
	U-plane
	U-plane

	BMCA control point
	AF
	NW-TT
	NW-TT
	NW-TT

	How control point receives the message
	PMIC from DS-TT/NW-TT
	U-plane
	U-plane
	U-plane

	Explicit inform DS-TT port role
	Yes
AF inform the state
	Yes
NW-TT inform AF, and AF inform DS-TT
	No
	No

	NW-TT impact
	No
	Yes
	Yes
	Yes

	DS-TT impact
	
	
	
	

	Whether DS-TT run BMCA
	Yes
Send Announce only if the Announce is better than the current best master it knows.
Discard Announce message on Passive port
	Yes
Discard Announce message on Passive port
Update the announce message filed and send it out.
	Yes
Send Announce only if, message Priority Vector of received Announce is better than Port Priority Vector

It is unclear whether DS-TT port with Master Port role Update the announce message filed before it send it out.
	



It is unclear whether DS-TT port with Master Port role Update the announce message filed before it send it out.

	NAS signalling triggered
	Frequently
Report the Announce to AF and receives Announce from AF.
(NAS is triggered for the DS-TT to receive the PMIC)
	Yes
Inform the port role if needed (initial port role assignment, and change later on)
(NAS is triggered for the DS-TT to receive the PMIC)
	No
	No




The Announce message is sent periodically. The logarithm to the base 2 of the announce interval (in seconds) is carried in the logMessageInterval field of the Announce message. 
i.e. periodicity = 2currentLogAnnounceInterval .
The default value of currentLogAnnounceInterval is 0, so the default Announce message periodicity is 1 second.
So the U-plane BMCA solution is better the C-plane solution, which result too much NAS signalling to carry PMIC.

Proposal 1: It proposed the DS-TT/NW-TT port send Announce message to NW-TT via UP and NW-TT perform the BMCA.
Proposal 2: The NW-TT sends the Announce message to DS-TT/NW-TT which port role is Master Port. 


2. Proposal
It proposes the following changed to evaluation and conclusion.

*****************************************START of CHANGE **********************************************

[bookmark: _Toc50536655][bookmark: _Toc16839389][bookmark: _Toc22192657][bookmark: _Toc23402395][bookmark: _Toc23402425][bookmark: _Toc26386442][bookmark: _Toc26431248][bookmark: _Toc30694672][bookmark: _Toc43906737][bookmark: _Toc43906852][bookmark: _Toc44311978][bookmark: _Toc50575408]7.1	Key Issue #1: Uplink Time Synchronization
Solution #1 is the only solution addressing KI#1 Uplink Time Synchronization.
There are 4 methods on BMCA handling in the solution#1 of TR.
· Method#1 (detailed in solution#18)
· Method#2
· Method#3
· Method#4 (detailed in solution#17)
In the method#1, it is the AF who receives Announce message (from NW-TT/DS-TT) via CP and run the BMCA.
In the method#2/3/4, it is the NW-TT receives the Announce message via U-plane and run the BMCA.
In the method#1, the AF send the updated Announce message to NW-TT/DS-TT port (port role is Master port) via CP and DS-TT/NW-TT ports send it out;
In the method#2, the AF/NEF inform the DS-TT/NW-TT port with port role. The NW-TT sends the updated Announce message to DS-TT/NW-TT port which role is MasterPort. The DS-TT/NW-TT port which role is MasterPort update the Announce message field and sends it out.
The method#3 and method#4 are quite similar, it is the NW-TT receives the Announce message via U-plane and run the BMCA. The NW-TT send the Announce message to DS-TT/NW-TT port which role is MasterPort.
The difference is the method#3 is the optimization on the top of method#4. The DS-TT also run port of BMCA, when the message Priority Vector of the received announce message is better than the Port Priority Vector of the received port, the DS-TT sends the received announce messages to NW-TT via U-plane.
	
	Method#1(Sol#18)
	Method#2
	Method#3
	Method#4(sol#17)

	UP vs CP
	C-plane
	C+U plane
	U-plane
	U-plane

	BMCA control point
	AF
	NW-TT
	NW-TT
	NW-TT

	How control point receives the message
	PMIC from DS-TT/NW-TT
	U-plane
	U-plane
	U-plane

	Explicit inform DS-TT port role
	Yes
AF inform the state
	Yes
NW-TT inform AF, and AF inform DS-TT
	No
	No

	NW-TT impact
	No
	Yes
	Yes
	Yes

	DS-TT impact
	
	
	
	

	Whether DS-TT run BMCA
	Yes
Send Announce only if the Announce is better than the current best master it knows.
Discard Announce message on Passive port
	Yes
Discard Announce message on Passive port
Update the announce message filed and send it out.
	Yes
Send Announce only if, message Priority Vector of received Announce is better than Port Priority Vector

It is unclear whether DS-TT port with Master Port role Update the announce message filed before it send it out.
	



It is unclear whether DS-TT port with Master Port role Update the announce message filed before it send it out.

	NAS signalling triggered
	Frequently
Report the Announce to AF and receives Announce from AF.
(NAS is triggered for the DS-TT to receive the PMIC)
	Yes
Inform the port role if needed (initial port role assignment, and change later on)
(NAS is triggered for the DS-TT to receive the PMIC)
	No
	No


The Announce message is sent periodically. The logarithm to the base 2 of the announce interval (in seconds) is carried in the logMessageInterval field of the Announce message. 
i.e. periodicity = 2currentLogAnnounceInterval .
The default value of currentLogAnnounceInterval is 0, so the default Announce message periodicity is 1 second.


*****************************************START of CHANGE **********************************************
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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 interim agreement are applied for supporting BMCA:
-	The U-plane solution is proposed. The DS-TT and NW-TT port send the received Announce message to NW-TT via U-plane.
-	The NW-TT run the BMCA to determine the GM clock and port state of NW-TT/DS-TT ports based on the received Announce.
-	The NW-TT send the Announce message to DS-TT and NW-TT port which role is MasterPort.
-	The NW-TT/DS-TT port update the Announce message (e.g. increases the stepsRemoved field, replace the sourcePortIdentity with its portIdentity, etc) and send to neighbour node.

Editor's note:	whether NW-TT expose the BMCA outcome to the TSN AF and TSN AF inform the port state to DS-TT port is FFS.

*******************************************End of CHANGE **********************************************
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