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	Reason for change:
	In SA2 #136AH, S2-2000640 proposes that expected time window of each stream should be provided to TT functionality for hold and buffering the earlier arrived packets, while the 5GS bridge uses the same value for IndependentDelayMin and IndependentDelayMax as defined in TS23.501 clause 5.27.5.
If IndependentDelayMin and IndependentDelayMax are different, and the 5GS guarantees the minimum delay by, e.g., setting IndependentDelayMin with a very small value, then there is no need to introduce the hold and forwarding buffering mechanism to make up the time for the early arrived packets. Before sending the TSN stream to the egress port, the TSN stream takes IndependentDelayMax delay time within 5GS bridge in the worst case, and IndependentDelayMin delay time within 5GS bridge in the best case. To avoid transmission conflicts for two continuous TSN streams for correct Qbv enforcement, the BAT offset for the continuous TSN streams needs to be large than (IndependentDelayMax- IndependentDelayMin). With respect to 5GS Bridge, the value (IndependentDelayMax- IndependentDelayMin) would be very large, e.g., several milliseconds, this would lead to inefficient transmission.
So this paper proposes to continue using hold and buffer mechanism for TT functionality, and provide both expected egress time window of a stream and 802.1Qbv configuration to TT functionality for correct Qbv enforcement.

	
	

	Summary of change:
	The flow based scheduling information is used to calculate the expected time window on egress port in order to enable DS-TT or NW-TT hold and buffer the earlier arrived packets.

	
	

	Consequences if not approved:
	The early arrived packets may result in Incorrect 802.1Qbv enforcement.
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	Other comments:
	


* * * First Change * * *

5.27.4
Hold and Forward Buffering mechanism

DS-TT and NW-TT support a hold and forward mechanism to schedule traffic as defined in IEEE 802.1Qbv [96] if 5GS is to participate transparently as a bridge in a TSN network. The Hold and Forward buffering mechanism allows PDB based 5GS QoS to be used for TSC traffic since packets need only arrive at NW-TT or DS-TT egress prior to their scheduled transmission time.

To support hold and forward buffering, the 5GS supports the following:

· AF provides AdminControlList and AdminBaseTime as defined in IEEE 802.1Qbv [96] on a per Ethernet port basis to DS-TT and NW-TT for the hold and forward buffer as described in clause 5.28.3. 
· AF provides PSFP based Hold and Forward Buffering rules on a per TSC stream basis to NW-TT and DS-TT for buffering the TSC stream that earlier arrived at the egress port to their scheduled transmission time as described in clause 5.28.3. The PSFP based Hold and Forward Buffering rule is determined based on bridge delay (see clause 5.27.5) and the PSFP of the TSC Stream, PSFP based Hold and Forward Buffering rule is the same as PSFP of the TSC Stream except that the PSFPAdminBaseTime of the rule is the sum of PSFPAdminBaseTime of PSFP and bridge delay. The AF also needs to provide the TSN stream mapping in order to enable DS-TT and NW-TT to map the StreamHandleSpec to Destination MAC address of the stream that are going to apply Hold and Forward Buffering.
NOTE:
How Hold and Forward buffer is supported by the TSN Translator is up to implementation.
* * * Second Change * * *
5.28.3
Port management information exchange in 5GS

5.28.3.1
General

Bridge management information is exchanged between CNC and TSN AF. A subset of bridge management information, referred to as port management information, is related to Ethernet ports located in DS-TT or NW-TT.

5GS shall support transfer of standardized and deployment-specific port management information transparently between TSN AF and DS-TT or NW-TT, respectively inside a Port Management Information Container. Table 5.28.3.1-1 lists standardized port management information.

Table 5.28.3.1-1: Standardized port management information

	Port management information
	Applicability (see Note 6)
	Supported operations by TSN AF
(see Note 1)
	Reference

	
	DS-TT
	NW-TT
	
	

	General
	
	
	
	

	Port management capabilities (see Note 2)
	X
	X
	R
	

	Bridge delay related information
	
	
	
	

	txPropagationDelay
	X
	X
	R
	IEEE 802.1Qcc [95] clause 12.32.2.1

	Traffic class related information
	
	
	
	

	Traffic class table
	X
	X
	RW
	IEEE 802.1Q [98] clause 12.6.3 and clause 8.6.6.

	Gate control information
	
	
	
	

	GateEnabled
	X
	X
	RW
	IEEE 802.1Qbv [96] Table 12-28

	AdminBaseTime
	X
	X
	RW
	IEEE 802.1Qbv [96] Table 12-28

	AdminControlList
	X
	X
	RW
	IEEE 802.1Qbv [96] Table 12-28

	AdminCycleTime (see Note 3)
	X
	X
	RW
	IEEE 802.1Qbv [96] Table 12-28

	AdminControlListLength (see Note 3)
	X
	X
	RW
	IEEE 802.1Qbv [96] Table 12-28

	Tick granularity
	X
	X
	R
	IEEE 802.1Qbv [96] Table 12-28

	General Neighbor discovery configuration
(NOTE 4)
	
	
	
	

	adminStatus
	(x)
	X
	RW
	IEEE 802.1AB [97] clause 9.2.5.1

	lldpV2LocChassisIdSubtype
	(x)
	X
	RW
	IEEE 802.1AB [97] Table 11-2

	lldpV2LocChassisId
	(x)
	X
	RW
	IEEE 802.1AB [97] Table 11-2

	lldpV2MessageTxInterval
	(x)
	X
	RW
	IEEE 802.1AB [97] Table 11-2

	lldpV2MessageTxHoldMultiplier
	(x)
	X
	RW
	IEEE 802.1AB [97] Table 11-2

	NW-TT port neighbor discovery configuration
	
	
	
	

	lldpV2LocPortIdSubtype
	
	X
	RW
	IEEE 802.1AB [97] Table 11-2

	lldpV2LocPortId
	
	X
	RW
	IEEE 802.1AB [97] Table 11-2

	DS-TT port neighbor discovery configuration
	
	
	
	

	lldpV2LocPortIdSubtype
	(x)
	(X)
	RW
	IEEE 802.1AB [97] Table 11-2

	lldpV2LocPortId
	(x)
	(X)
	RW
	IEEE 802.1AB [97] Table 11-2

	Neighbor discovery information for each discovered neighbor of NW-TT
	
	
	
	

	lldpV2RemChassisIdSubtype
	(x)
	X
	R
	IEEE 802.1AB [97] Table 11-2

	lldpV2RemChassisId
	(x)
	X
	R
	IEEE 802.1AB [97] Table 11-2

	lldpV2RemPortIdSubtype
	(x)
	X
	R
	IEEE 802.1AB [97] Table 11-2

	lldpV2RemPortId
	(x)
	X
	R
	IEEE 802.1AB [97] Table 11-2

	TTL
	(x)
	X
	R
	IEEE 802.1AB[97] clause 8.5.4

	Neighbor discovery information for each discovered neighbor of DS-TT
(NOTE 5)
	
	
	
	

	lldpV2RemChassisIdSubtype
	(x)
	(X)
	R
	IEEE 802.1AB [97] Table 11-2

	lldpV2RemChassisId
	(x)
	(X)
	R
	IEEE 802.1AB [97] Table 11-2

	lldpV2RemPortIdSubtype
	(x)
	(X)
	R
	IEEE 802.1AB [97] Table 11-2

	lldpV2RemPortId
	(x)
	(X)
	R
	IEEE 802.1AB [97] Table 11-2

	TTL
	
	X
	R
	IEEE 802.1AB [97] clause 8.5.4.1

	Per-Stream Filtering and Policing information
	
	
	
	

	StreamHandleSpec
	X
	X
	RW
	IEEE 802.1Q [98] Table 12-32

	PrioritySpec
	X
	X
	RW
	IEEE 802.1Q [98] Table 12-32

	StreamGateInstanceID
	X
	X
	RW
	IEEE 802.1Q [98] Table 12-32

	PSFPAdminBaseTime
	X
	X
	RW
	IEEE 802.1Q [98] Table 12-33

	PSFPAdminControlList
	X
	X
	RW
	IEEE 802.1Q [98] Table 12-33

	PSFPAdminCycleTime
	X
	X
	RW
	IEEE 802.1Q [98] Table 12-33

	PSFPTickGranularity
	X
	X
	R
	IEEE 802.1Q [98] Table 12-33

	PSFP based Hold and Forward Buffering rule
(NOTE 7)
	
	
	
	

	StreamHandleSpec
	X
	X
	RW
	IEEE 802.1Q [98] Table 12-32

	PrioritySpec
	X
	X
	RW
	IEEE 802.1Q [98] Table 12-32

	StreamGateInstanceID
	X
	X
	RW
	IEEE 802.1Q [98] Table 12-32

	PSFPAdminBaseTime
	X
	X
	RW
	IEEE 802.1Q [98] Table 12-33

	PSFPAdminControlList
	X
	X
	RW
	IEEE 802.1Q [98] Table 12-33

	PSFPAdminCycleTime
	X
	X
	RW
	IEEE 802.1Q [98] Table 12-33

	PSFPTickGranularity
	X
	X
	R
	IEEE 802.1Q [98] Table 12-33

	NOTE 1:
R = Read only access; RW = Read/Write access.
NOTE 2:
Indicates which standardized and deployment-specific port management information is supported by DS-TT or NW-TT.

NOTE 3:
AdminCycleTime and AdminControlListLength are optional for gate control information.

NOTE 4:
If DS-TT supports neighbor discovery, then TSN AF sends the general neighbor discovery configuration for DS-TT Ethernet ports to DS-TT. If DS-TT does not support neighbor discovery, then TSN AF sends the general neighbor discovery configuration for DS-TT Ethernet ports to NW-TT and NW-TT performs neighbor discovery on behalf on DS-TT.

NOTE 5:
If DS-TT supports neighbor discovery, then TSN AF retrieves neighbor discovery information for DS-TT Ethernet ports from DS-TT. If DS-TT does not support neighbor discovery, then TSN AF retrieves neighbor discovery information for DS-TT Ethernet ports from NW-TT, which performs neighbor discovery on behalf on DS-TT.

NOTE 6:
X = applicable; (x) = applicable when validation and generation of LLDP frames is processed at the DS-TT; (X) = applicable when validation and generation of LLDP frames is processed centrally at NW-TT.
NOTE 7: 
If deployments declare the same value of IndependentDelayMin and IndependentDelayMax of the 5GS Bridge, the PSFP based Hold and Forward Buffering rule is provided on a per TSC stream basis to NW-TT and DS-TT for buffering the TSC stream that earlier arrived at the egress port to their scheduled transmission time. The PSFP based Hold and Forward Buffering rule is determined based on bridge delay as described clause 5.27.5 and the PSFP of the TSC Stream, PSFP based Hold and Forward Buffering rule is the same as PSFP of the TSC Stream except that the PSFPAdminBaseTime of the rule is the sum of PSFPAdminBaseTime of PSFP and bridge delay.


Exchange of port management information between TSN AF and NW-TT or DS-TT allows TSN AF to:

1)
retrieve port management information for a DS-TT or NW-TT Ethernet port;

2)
send port management information for a DS-TT or NW-TT Ethernet port;

3)
subscribe to and receive notifications if specific port management information for a DS-TT or NW-TT Ethernet port changes.

Exchange of port management information between TSN AF and NW-TT or DS-TT is initiated by DS-TT or NW-TT to:

-
notify TSN AF if port management information has changed that TSN AF has subscribed for.

Exchange of port management information is initiated by DS-TT to:

-
provide port management capabilities, i.e. provide information indicating which standardized and deployment-specific port management information is supported by DS-TT.

TSN AF indicates inside the Port Management Information Container whether it wants to retrieve or send port management information or intends to (un-)subscribe for notifications.

* * * End Of Changes * * *
