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	Reason for change:
	The following requirement was agreed in SA2 (S2-2301421):
<snip>
5.27.1.X	Support for network timing synchronization status monitoring
While the time synchronization service is offered by the 5GS, based on 5G access stratum-based time distribution or (g)PTP-based time distribution, the network timing synchronization status of the nodes involved in the operation (e.g., NG-RAN nodes and/or UPF/NW-TTs) may change. NG-RAN and UPF/NW-TT can detect timing synchronization degradation or improvement locally. The support for network timing synchronization status monitoring enables the 5GS to modify time synchronization service for a UE or a group of UEs depending on the current synchronization status and notify service updates. There may be three consumers of this information:
-	TSCTSF may receive node-level information about timing synchronization status from NG-RAN and/or UPF/NW-TT directly from OAM or alternatively, if supported by a node, using control plane signalling at node level. Node level signalling uses UMIC for UPF/NW-TT case and an AMF service to report N2 node level information for NG-RAN case.
<skip>
The network timing synchronization status information from NG-RAN or UPF/NW-TT to the TSCTSF can contain the following information as described in the Table 5.27.1.X-1.
Table 5.27.1.X-1: Information elements contained in NG-RAN or UPF timing synchronization status information [NOTE 1]
	Information Name
	Description
	Category

	Synchronization state
	Indicates the state of the node synchronization, represented by the values “Locked”, “Holdover”, or “Freerun” (NOTE 1).
	Optional

	Synchronization performance
	Traceable to UTC
Traceable to GNSS
Frequency stability
	Optional

	Clock quality
	clock accuracy
	Optional

	Time source
	Describes the primary source the node is currently using, represented by the values “SyncE”, “PTP”, “GNSS”, “atomic clock”, “terrestrial radio”, “serial time code”, “NTP”, “hand set”, “other”.
	Optional

	Editor’s Note : Information elements contained in NG-RAN depends on RAN capabilities to determine them and pending RAN WGs feedback.
NOTE 2: 	Clock is in the “Locked”, “Holdover”, or “Freerun” mode, as defined in ITU-T G.810 [X].
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* * * First Change * * *
[bookmark: _Toc45216194][bookmark: _Toc51931763][bookmark: _Toc58235125][bookmark: _Toc123644966]9.5B	User plane node management list
The purpose of the User plane node management list information element is to transfer from the TSN AF to the NW-TT a list of operations related to User plane node management of the NW-TT to be performed at the NW-TT.
The User plane node management list information element is coded as shown in figure 9.5B.1, figure 9.5B.2, figure 9.5B.3, figure 9.5B.4, figure 9.5B.5, and table 9.5B.1.
The User plane node management list information element has a minimum length of 4 octets and a maximum length of 65530 octets.
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Figure 9.5B.1: User plane node management list information element
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Figure 9.5B.2: User plane node management list contents
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Figure 9.5B.3: Operation for operation code set to "00000001"
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Figure 9.5B.4: Operation for operation code set to "00000010", "00000100", or "00000101"
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Figure 9.5B.5: Operation for operation code set to "00000011", "00000110", "00000111", "00001000" and "00001001"

Table 9.5B.1: User plane node management list information element
	Value part of the User plane node management list information element (octets 4 to z)

	

	The value part of the User plane node management list information element consists of one or several operations.

	

	Operation

	

	Operation code (octet d)

	Bits
8 7 6 5 4 3 2 1
0 0 0 0 0 0 0 0	Reserved
0 0 0 0 0 0 0 1	Get capabilities
0 0 0 0 0 0 1 0	Read parameter
0 0 0 0 0 0 1 1	Set parameter (NOTE 1)
0 0 0 0 0 1 0 0	Subscribe-notify for parameter

	0 0 0 0 0 1 0 1	Unsubscribe for parameter
0 0 0 0 0 1 1 0	Selective read parameter
0 0 0 0 0 1 1 1	Selective subscribe-notify for parameter
0 0 0 0 1 0 0 0 	Selective unsubscribe for parameter
0 0 0 0 1 0 0 1	Delete parameter-entry


	All other values are spare.

	

	User plane node parameter name (octets d+1 to d+2)

	

	This field contains the name of the User plane node parameter to which the operation applies, encoded as follows:

-	0000H 	Reserved;

-	0001H 	User plane node Address;

-	0002H		Spare (NOTE 2)

-	0003H 	User plane node ID;
-	0004H 	NW-TT port numbers;

-	0005H
	to			Spare
-	0009H

-	0010H		Spare (NOTE 3)
-	0010H		Spare (NOTE 4)
-	0012H 	Static filtering entries; (NOTE 6, NOTE 7)
-	0013H 	Static filtering with port-map support entries; (NOTE 6, NOTE 7)

-	0013H
	to			Spare
-	0019H

-	0020H 	lldpV2PortConfigAdminStatusV2;
-	0021H 	lldpV2LocChassisIdSubtype;
-	0022H 	lldpV2LocChassisId;
-	0023H 	lldpV2MessageTxInterval;
-	0024H 	lldpV2MessageTxHoldMultiplier;

-	0025H
	to			Spare
-	004FH

-	0050H 	DS-TT port neighbor discovery configuration for DS-TT ports
-	0051H 	Discovered neighbor information for DS-TT ports

-	0052H
	to			Spare
-	006FH

-	0070H 	PSFPMaxStreamFilterInstances;
-	0071H 	PSFPMaxStreamGateInstances;
-	0072H 	PSFPMaxFlowMeterInstances;
-	0073H 	PSFPSupportedListMax;

-	0074H 	Supported PTP instance types
-	0075H 	Supported transport types
-	0076H 	Supported delay mechanisms
-	0077H 	PTP grandmaster capable
-	0078H 	gPTP grandmaster capable
-	0079H 	Supported PTP profiles
-	007AH 	Number of supported PTP instances
-	007BH 	DS-TT port time synchronization information list
-	007CH 	PTP instance specification

-	007DH
	to			Spare
-	008FH

-	0090H		Synchronization state
-	0091H		Synchronization performance
-	0092H		Clock quality
-	0093H		Time source

-	0094H
	to			Spare
-	7FFFH

-	8000H
	to			Reserved for deployment specific parameters
-	FFFFH


	Length of User plane node parameter value (octets d+3 to d+4)

	

	This field contains the binary encoding of the length of the User plane node parameter value

	

	User plane node parameter value (octet d+5 to e)

	

	This field contains the value to be set for the User plane node parameter.

When the User plane node parameter name indicates User plane node Address, the User plane node parameter value field contains the values of User plane node Address as defined in IEEE Std 802.1Q [7] clause 8.13.8. The length of User plane node parameter value field indicates a value of 6. 

When the User plane node parameter name indicates User plane node ID, the User plane node parameter value field contains the values of User plane node Identifier as defined in IEEE Std 802.1Q [7] clause 14.2.5. The length of User plane node parameter value field indicates a value of 8. 

When the User plane node parameter name indicates NW-TT port numbers, the User plane node parameter value field contains NW-TT port numbers as defined in 3GPP TS 23.501 [2] table 5.28.3.1-2, encoded as the value part of the NW-TT port numbers information element as specified in clause 9.14.

When the User plane node parameter name indicates Static filtering entries, the User plane node parameter value field contains Static filtering entries as defined in 3GPP TS 23.501 [2] table 5.28.3.1-2, encoded as the value part of the Static filtering entries information element as specified in clause 9.6. (NOTE 6, NOTE 7)

When the User plane node parameter name indicates Static filtering with port-map support entries, the User plane node parameter value field contains Static filtering entries as defined in 3GPP TS 23.501 [2] table 5.28.3.1-2, encoded as the value part of the Static filtering with port-map support entries information element as specified in clause 9.6B. (NOTE 6, NOTE 7)

When the User plane node parameter name indicates lldpV2PortConfigAdminStatusV2, the User plane node parameter value field contains values of lldpV2PortConfigAdminStatusV2 as specified in IEEE Std 802.1AB [6] clause 9.2.5.1 with value of txOnly encoded as 01H, rxOnly encoded as 02H, txAndRx encoded as 03H, and disabled encoded as 04H. The length of User plane node parameter value field indicates a value of 1.

When the User plane node parameter name indicates lldpV2LocChassisIdSubtype, the User plane node parameter value field contains values of lldpV2LocChassisIdSubtype as specified in IEEE Std 802.1AB [6] clause 8.5.2.2. The length of User plane node parameter value field indicates a value of 1.

When the User plane node parameter name indicates lldpV2LocChassisId, the User plane node parameter value field contains values of lldpV2LocChassisId in the form of an octet string as specified in IEEE Std 802.1AB [6] clause 8.5.2.3. The length of User plane node parameter value field indicates the length of the octet string with a maximum value of 255.

When the User plane node parameter name indicates lldpV2MessageTxInterval, the User plane node parameter value field contains the value of lldpV2MessageTxInterval as specified in IEEE Std 802.1AB [6] table 11-2. The length of User plane node parameter value field indicates a value of 2.

When the User plane node parameter name indicates lldpV2MessageTxHoldMultiplier, the User plane node parameter value field contains the value of lldpV2MessageTxHoldMultiplier as specified in IEEE Std 802.1AB [6] table 11-2. The length of User plane node parameter value field indicates a value of 1.

When the User plane node parameter name indicates DS-TT port neighbor discovery configuration for DS-TT ports, the User plane node parameter value field contains DS-TT port neighbor discovery configuration for DS-TT ports as defined in 3GPP TS 23.501 [2] table 5.28.3.1-2, encoded as the value part of the DS-TT port neighbor discovery configuration for DS-TT ports information element as specified in clause 9.10.

When the User plane node parameter name indicates Discovered neighbor information for DS-TT ports, the User plane node parameter value field contains Discovered neighbor information for DS-TT ports as defined in 3GPP TS 23.501 [2] table 5.28.3.1-2, encoded as the value part of the Discovered neighbor information for DS-TT ports information element as specified in clause 9.11.

When the User plane node parameter name indicates MaxStreamFilterInstances, the User plane node parameter value field contains the value of PSFPMaxStreamFilterInstances as specified in IEEE Std 802.1Q [7] clause 12.31.1.1. The length of User plane node parameter value field indicates a value of 4.

When the User plane node parameter name indicates PSFPMaxStreamGateInstances, the User plane node parameter value field contains the value of MaxStreamGateInstances as specified in IEEE Std 802.1Q [7] clause 12.31.1.1. The length of User plane node parameter value field indicates a value of 4.

When the User plane node parameter name indicates PSFPMaxFlowMeterInstances, the User plane node parameter value field contains the value of MaxFlowMeterInstances as specified in IEEE Std 802.1Q [7] Table 12-31. The length of User plane node parameter value field indicates a value of 4.

When the User plane node parameter name indicates PSFPSupportedListMax, the User plane node parameter value field contains the value of SupportedListMax as specified in IEEE Std 802.1Q [7] clause 12. 31.1.4. The length of User plane node parameter value field indicates a value of 4.

When the User plane node parameter name indicates Supported PTP instance types, the User plane node parameter value field contains an enumeration of supported PTP instance types as defined in IEEE Std 1588-2019 [11] clause 8.2.1.5.5 (see NOTE 5). The length of User plane node parameter value field is set to the number of supported PTP instance types.

When the User plane node parameter name indicates Supported transport types, the User plane node parameter value field contains an enumeration of supported transport types as defined in IEEE Std 1588-2019 [11] Annexes C, D and E, with transport type "IPv4" encoded as "00000000", transport type "IPv6" encoded as "00000001" and transport type "Ethernet" encoded as "00000010". The length of User plane node parameter value field is set to the number of supported transport types.

When the User plane node parameter name indicates Supported PTP delay mechanisms, the User plane node parameter value field contains an enumeration of supported delay mechanisms as defined in IEEE Std 1588-2019 [11] clause 8.2.15.4.4. The length of User plane node parameter value field is set to the number of supported delay mechanisms.

When the User plane node parameter name indicates PTP grandmaster capable, the User plane node parameter value field indicates whether the NW-TT supports acting as a PTP grandmaster, with a Boolean value of FALSE encoded as "00000000" and a Boolean value of TRUE encoded as "00000001". The length of User plane node parameter value field indicates a value of 1.

When the User plane node parameter name indicates gPTP grandmaster capable, the User plane node parameter value field indicates whether the NW-TT supports acting as a gPTP grandmaster, with a Boolean value of FALSE encoded as "00000000" and a Boolean value of TRUE encoded as "00000001". The length of User plane node parameter value field indicates a value of 1.

When the User plane node parameter name indicates Supported PTP profiles, the User plane node parameter value field contains an enumeration of supported PTP profiles' profileNames as defined in IEEE Std 1588-2019 [11] clause 20.3.3, with the "SMPTE Profile for Use of IEEE-1588 Precision Time Protocol in Professional Broadcast Applications" as defined in ST 2059-2:2015 [13] encoded as "00000000", the "IEEE 802.1AS PTP profile for transport of timing" profile as defined in IEEE Std 802.1AS [12] encoded as "00000001", the "Default delay request-response profile" as defined in IEEE Std 1588-2019 [11] clause I.3 encoded as "00000010", the "Default delay peer-to-peer delay profile" as defined in IEEE Std 1588-2019 [11] clause I.4 encoded as "00000011" and the "High Accuracy Delay Request-Response Default PTP profile" as defined in IEEE Std 1588-2019 [11] clause I.5 encoded as "00000100". The length of User plane node parameter value field is set to the number of supported PTP profiles.

When the User plane node parameter name indicates Number of supported PTP instances, the User plane node parameter value field contains the binary encoding of the number of supported PTP instances. The length of User plane node parameter value field indicates a value of 2.

When the User plane node parameter name indicates DS-TT port time synchronization information list, the User plane node parameter value field contains a DS-TT port time synchronization information list as defined in 3GPP TS 23.501 [2] table 5.28.3.1-2, encoded as the value part of the DS-TT port time synchronization information list information element as specified in clause 9.16.

When the User plane node parameter name indicates PTP instance specification, the User plane node parameter value field contains a PTP instance specification as defined in 3GPP TS 23.501 [2] table 5.28.3.1-2, encoded as the value part of the PTP instance list information element as specified in clause 9.15.

When the User plane node parameter name indicates Synchronization state, the User plane node parameter value field contains an octet encoded as:
	-	00000000 for "Locked";
	-	00000001 for "Handover"; or
	-	00000010 for "Freerun";
where all other values are spare. The length of User plane node parameter value field indicates a value of 1.

When the User plane node parameter name indicates Synchronization performance, the User plane node parameter value field contains an octet encoded as:
	-	00000000 for "Traceable to UTC";
	-	00000001 for "Traceable to GNSS"; or
	-	00000010 for "Frequency stability";
where all other values are spare. The length of User plane node parameter value field indicates a value of 1.

When the User plane node parameter name indicates Clock quality, the User plane node parameter value field contains the defaultDS.clockQuality.clockAccuracy as specified in IEEE Std 1588-2019 [11] clause 8.2.1.3.1.3 and in IEEE Std 802.1AS [12] clause 14.2.4.3. The length of User plane node parameter value field indicates a value of 1.

When the User plane node parameter name indicates Time source, the User plane node parameter value field contains an octet encoded as:
	-	00000000 for "SyncE";
	-	00000001 for "PTP";
	-	00000010 for "GNSS";
	-	00000011 for "atomic clock";
	-	00000100 for "terrestrial radio";
	-	00000101 for "serial time code";
	-	00000110 for "NTP";
	-	00000111 for "hand set"; or
	-	11111111 for "other";
where all other values are spare and shall be interpreted as "other". The length of User plane node parameter value field indicates a value of 1.

When the hexadecimal encoding of the User plane node parameter name is in the "8000H" to "FFFFH" range, the encoding of the User plane node parameter value field and the value of the length of User plane node parameter value field are deployment-specific.

	

	NOTE 1:	The "Set parameter" operation shall not be applicable for the following bridge parameter names:
-	0001H User plane node Address;
-	0003H User plane node ID;
-	0004H NW-TT port numbers;
-	0051H Discovered neighbor information for DS-TT ports;
-	0070H PSFPMaxStreamFilterInstances;
-	0071H PSFPMaxStreamGateInstances;
-	0072H PSFPMaxFlowMeterInstances; and
-	0073H PSFPSupportedListMax.;
-	0090H Synchronization state;
-	0091H Synchronization performance;
-	0092H Clock quality; and
-	0093H Time source
NOTE 2:	Implementations compliant with earlier versions of this release of the specification can interpret these values as signalling the User plane node Name.
NOTE 3:	Implementations compliant with earlier versions of this release of the specification can interpret these values as signalling the Chassis ID subtype.
NOTE 4:	Implementations compliant with earlier versions of this release of the specification can interpret these values as signalling the Chassis ID.
NOTE 5:	The NW-TT signals support for PTP instance type "PTP relay instance" by indicating support for PTP profile "IEEE 802.1AS PTP profile for transport of timing" in the Supported PTP profiles User plane node parameter.
[bookmark: _Hlk87635869][bookmark: _Hlk87954609]NOTE 6:	If a NW-TT includes User plane node parameter names 0012H Static filtering entries and 0013H Static filtering with port-map entries in the User plane node management capability IE, a TSN AF compliant with this version of the specification shall only include User plane node parameter name 0013H Static filtering with port-map entries.
NOTE 7:	A NW-TT compliant with this version of the specification shall include User plane node parameter names 0012H Static filtering entries and 0013H Static filtering with port-map entries in the User plane node management capability IE.




* * * End of Change(s) * * *

