3GPP TSG-WG SA2 Meeting #141E	S2-2007095
12 - 23 October, 2020, Electronic Meeting	
Source:	Ericsson
Title:	KI #1: Evaluation and conclusion updates
Document for:	Approval
Agenda Item:	8.5
Work Item / Release:	FS_IIoT / Rel-17
Abstract of the contribution: This contribution provides an update to the evaluation and conclusion of KI #1 in order to select a BMCA method.

[bookmark: _Hlk514274591]1		Discussion
Solution #1 is the main proposal that addresses the issue of Uplink Time Synchronization. Solutions #17 and #18 provide details of the BCMA methods 4 and 1, respectively, which are included in Solution #1. There are other two BMCA methods. The aim of the evaluation is to propose one of the BMCA methods as way forward. To that end, below we show a comparative table with aspects to consider in order to evaluate the methods. We consider that all BMCA methods work, but it is required to choose one for normative phase.
	[bookmark: _Hlk51675495]Method
	Nodes running BMCA or any BMCA state machine
	Signalling load
	Complexity

	1
	BMCA is centralized in TSN AF
BMCA state machine runs in DS-TT and NW-TT. 
	Significant signaling between TSN AF and NW-TT/DS-TT, and between NW-TT and DS-TT
	More than one node (TSN AF, DS-TT, and NW-TT) must run the BMCA or a BMCA state machine.

	2
	BMCA is centralized in NW-TT 
	Significant signaling between TSN AF and NW-TT/DS-TT, and between NW-TT and DS-TT
	-

	3
	BMCA is centralized in NW-TT
	Minimized signalling due to optimization (DS-TT checks first the priority vector before forwarding the message) and only between DS-TT and NW-TT
	DS-TT must additionally check the Priority Vector. There is a related Editor’s Note. 

	4
	BMCA is centralized in NW-TT
	Signalling only between DS-TT and NW-TT
	-



No issue was found with any of the BMCA methods proposed, and any method could be set as way forward. However, when evaluating each method in terms of signaling and complexity, we notice relevant differences that helps guide towards specific solutions to consider more than the others. 
We observe that methods 1 and 2 show increased signaling as TSN AF is involved in the communication exchange, besides DS-TT and NW-TT. From complexity point of view, method 1 requires multiple nodes to run BMCA or a BMCA state machine. Although method 3 optimizes the signaling, the DS-TT is required to look up the Priority Vector which adds to the complexity for that node, which may be a trade off with lowering the signalling. Since method 4 offers low signaling and no additional complexity, we are inclined to favor method 4 as the way forward.
2		Proposal
The following change is proposed for TR 23.700-20.
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Solution #1 is the only solution addressing KI#1 Uplink Time Synchronization.
An evaluation of the BMCA methods included in Solution #1 (where Method 1 corresponds to Solution #18, and Method 4 corresponds to Solution #17) is shown in the following table.
Table 7.1-1: Comparison of BMCA methods
	Method
	Nodes running BMCA or any BMCA state machine
	Signalling load
	Complexity

	1
	BMCA is centralized in TSN AF
BMCA state machine runs in DS-TT and NW-TT. 
	Significant signaling between TSN AF and NW-TT/DS-TT, and between NW-TT and DS-TT
	More than one node (TSN AF, DS-TT, and NW-TT) must run the BMCA or a BMCA state machine.

	2
	BMCA is centralized in NW-TT 
	Significant signaling between TSN AF and NW-TT/DS-TT, and between NW-TT and DS-TT
	-

	3
	BMCA is centralized in NW-TT
	Minimized signalling due to optimization (DS-TT checks first the priority vector before forwarding the message) and only between DS-TT and NW-TT
	DS-TT must additionally check the Priority Vector. There is a related Editor’s Note. 

	4
	BMCA is centralized in NW-TT
	Signalling only between DS-TT and NW-TT
	-




* * * * Next change * * * *

8.1	Key Issue #1: Uplink Time Synchronization
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.
Editor's note:	whether NW-TT expose the BMCA outcome to the TSN AF is FFS.
Regarding BMCA method, the following is selected: 
	-	A single BMCA method shall be selected.
-	Method 4 (details included in Solution #17) is the basis for the BMCA solution for KI #1.  
-	BMCA is centralized at the NW-TT in a BMCA function. NW-TT is responsible of running the BMCA state machines and keeping the state of the ports locally.
-	DS-TT forwards any received Announce message to the NW-TT. 
-	NW-TT runs BMCA to calculate the grandmaster clock and obtains the ports’ states. 
- 	If the Announce message comes from a slave port, the BMCA function updates the Announce message and forwards it to all ports with master role.
-	If the Announce message comes from a non-slave port, the BMCA function discards the message.
* * * * End changes * * * *
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