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Abstract of the contribution: Update of evaluation and Interim conclusions for KI#1 to capture BMCA function.
1. Discussion

Four methods in solution1 and solution#17 are to solve BMCA in KI#1. The differences for those BMCA methods can be categorized as the following: 

· 1) AF or NW-TT decides the BMCA result? 2) AF or NW-TT decides the port roles?
· A common entity to decide BMCA and port role is effectively and less impacts.

· 3) Port role sent to the DS-TT or self-learnt by the DS-TT? 

· Method1,3,4 use the port role on DS-TT to filter announce message; Method2 uses it to generate the sent-out announce message. 

· Port role sent to the DS-TT is a CP based solution. 

· Self-learnt by the DS-TT based on the sent-out announce message provided by the NW-TT is a UP based solution.
· 4) How the announce message is transmitted between DS-TT and BMCA result maker (NW-TT/AF): via CP or UP? 
· The other kinds of gPTP messages are transmitted over UP and it is beneficial to go as the same way to reduce the impacts.
· 5) Who decide the sent-out announce message for DS-TT: DS-TT or NW-TT
· When NW-TT knows the port role of DS-TT port, it is beneficial for NW-TT to generate the sent-out announce message, in order to reduce the impacts.
· 6) Whether the DS-TT filters the received announce/sync message or not?
· If the announce/sync messages are not filtered, the transmission of the useless announce/sync messages may bring huge transmission overhead to the 5GS bridge.
· Else, if the received announce/sync messages is filtered out at DS-TT based the port role (e.g. Master). However, there may be short moment for the port role inconsistence between DS-TT and port role decision maker. During this short gap, the useful announce messages are discarded incorrectly. E.g. the DS-TT discards the received announce messages for the ingress with port role as Master. However, the port role decision maker at the network side has changed the port role of the DS-TT port as Passive and the latest port role is not synchronized to the DS-TT yet. So discard all the received announce message received in Master port is in risk. A refinement is the DS-TT filters out the received announced message by comparison of Message Priority Vector and the Port Priority Vector of the Master port as Method3. Since Port Priority Vector is updated when the better Port Priority is decided. So even if the inconsistent Port Priority Vector of the DS-TT port at NW-TT and at DS-TT, the useful announce message will not be mis-discarded by DS-TT. NW-TT can do the double check. 

Proposal for BMCA related 

-  NW-TT decides the BMCA result based on the received announce messages from NW-TT and DS-TT.
-  NW-TT decides the port role for all the ports of 5GS Bridge.
-  The announce message is transmitted between DS-TT and NW-TT via UP.
-  The NW-TT decides the sent-out announce message for the nodes outside the 5GS Bridge and forward it to the Master port at NW-TT and the PDU sessions related to the Master port at DS-TT. The DS-TT learns the port from the PDU session and forwards sent-out announce message out via the port.

-  The DS-TT learns the port role from the received sent-out announce message. The DS-TT filters out the received announced message by comparison of Message Priority Vector and the Port Priority Vector of the Master port. The DS-TT forward the received announce message for the passive port to the NW-TT and NW-TT can further decide whether to discard it.

2. Text Proposal
It is proposed to update the following in TR 23.700-20.

*******************************************Start the changes**************************************
7.1
Key Issue #1: Uplink Time Synchronization

Solution #1 is the only solution addressing KI#1 Uplink Time Synchronization.

Four methods in solution1 and solution#17 are to solve BMCA in KI#1. The differences for those BMCA methods are categorized as shown in the following table.
Table 7.1-1 Comparison he methods for BMCA

	
	Method1
	Method2
	Method3/ Method4
	Solution#17

	1) CP based or UP based 
	A purely CP based method.
	A method with mixture of CP and UP.
	A purely UP based method.
	A purely UP based method.

	2) AF or NW-TT decides the BMCA result?
	AF
	NW-TT
	NW-TT
	NW-TT

	3) AF or NW-TT decides the port roles?
	AF
	AF decides the port role for DS-TT port

NW decides the port role for NW-TT port
	NW-TT
	NW-TT

	4) Port role sent to the DS-TT or not 


	Yes
Missing the behaviour that port role sent to the NW-TT 
	Yes
	No
The DS-TT node learn a master port based on the sent-out announce message provided by the NW-TT in the PDU session related to the port.
	No

The DS-TT doesn’t care about the port role.

	5) How the announce message is transmitted between DS-TT and BMCA result maker (NW-TT/AF): via CP or UP? 
	Between AF and DS-TT: PMIC
Between AF and NW-TT: BMIC
	UP
	UP
	UP

	6) Who decide the sent-out announce message for DS-TT
	No detail about the sent-out announce message
	DS-TT

(Since NW-TT doesn't know the port role of DS-TT port, it has to forward to the received announce message related the best master to all the DS-TTs)
	NW-TT
NW-TT knows the port role of all the 5GS bridge ports 
	NW-TT
NW-TT knows the port role of all the 5GS bridge ports

	7) Whether the DS-TT filters the received announce/sync message or not?
	Yes
Based on the port role.


	No
	Method3: Yes
Based on Port Priority vector and port role.

Method4: Yes

Based the port role
	No


	Method1 in solution#1
	A purely control plane based method.

The received announce/sync messages is filtered out at DS-TT based the port role. However, there may be short moment for the port role inconsistence between DS-TT and port role decision maker, during this short gap, the useful announce messages are discarded incorrectly. E.g. the DS-TT discards the received announce messages for the ingress with port role as Master. However, the port role decision maker at the network side has changed the port role of the DS-TT port as Passive and the latest port role is not synchronized to the DS-TT yet.

	Method2
	A method with mixture of CP and UP.

The BMCA result maker and port role decision maker are different.
Since NW-TT doesn't know the port role of DS-TT port, it has to forward to the received announce message related the best master to all the DS-TTs and make the DS-TT to generate the sent out announce message. Flush the received announce message to the Passive port wait for the transmission overhead from NW-TT to DS-TT.
The received announce messages are not filtered out and discarded at the DS-TT, the transmission of the useless received announce messages from DS-TT to NW-TT brings extra transmission overhead to the 5GS bridge.

	Method3
	A purely UP based method.

· The master port at DS-TT can learn the latest Port Priority Vector from the sent-out announce message provided by the NW-TT and the DS-TT can filter out the useless received announce message, by comparing the Message Priority Vector and the Port Priority Vector.

· The Passive port at DS-TT doesn’t have the Port Priority Vector or the Port Priority Vector is not up-to-date, the DS-TT just forwards the received announced message to the NW-TT and the NW-TT double checks whether to discards it according to latest Port Priority Vector. 
The method can filter out partial useless received announce message at DS-TT and loose partial overhead caused by the useless announce message transmission from the DS-TT to the NW-TT

	Method4
	A purely UP based method.

The received announce/sync messages is filtered out at DS-TT based the port role. However, there may be short moment for the port role inconsistence between DS-TT and port role decision maker, during this short gap, the useful announce messages are discarded incorrectly. E.g. the DS-TT discards the received announce messages for the ingress with port role as Master. However, the port role decision maker at the network side has changed the port role of the DS-TT port as Passive and the latest port role is not synchronized to the DS-TT yet.

	Solution17
	A purely UP based method.

The received announce messages are not filtered out and discarded at the DS-TT, the transmission of the useless received announce messages from DS-TT to NW-TT brings extra transmission overhead to the 5GS bridge.


*******************************************Next changes**************************************
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.
- BMCA related 

-  NW-TT decides the BMCA result based on the received announce messages from NW-TT and DS-TT.
-  NW-TT decides the port role for all the ports of 5GS Bridge.
-  The announce message is transmitted between DS-TT and NW-TT via UP.
-  The NW-TT decides the sent-out announce message for the nodes outside the 5GS Bridge and forward it to the Master port at NW-TT and the PDU sessions related to the Master port at DS-TT. The DS-TT learns the port from the PDU session and forwards sent-out announce message out via the port.

-  The DS-TT learns the port role from the received sent-out announce message. The DS-TT filters out the received announced message by comparison of Message Priority Vector and the Port Priority Vector of the Master port. The DS-TT forward the received announce message for the passive port to the NW-TT and NW-TT can further decide whether to discard it.

*******************************************End of changes**************************************
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