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	Reason for change:
	As states in the agreed SA2 CR3844 (S2-2301630):
The TSCTSF collects the information from the UPF/NW-TT via parameters in PMIC as defined in clause 5.28.3.1.
…
For network side ports, the information is transferred in PMIC between the NW-TT and the TSCTSF. For device side ports, the information is transferred without relying on PMIC, using additional parameters from the SMF via the PCF to the TSCTSF.

The following parameters are agreed to be added in 23.501 Table 5.28.3.1-1:
	Information for deterministic networking for each NW-TT port (NOTE 27)
	
	
	
	
	

	IP address
	
	X
	
	R
	IETF RFC 8344 [Z]

	Prefix length
	
	X
	
	R
	IETF RFC 8344 [Z]

	MTU size
	
	X
	
	R
	IETF RFC 8344 [Z]

	Interface type
	
	X
	
	R
	IETF RFC 8343 [Y]

	MAC address
	
	X
	
	R
	IETF RFC 8343 [Y]

	List of Neighbors
	
	X
	
	R
	IETF RFC 8344 [Z]



The parameters to be reported in PMIC are further revised in the revision of SA2 CR3844 (S2-2302394) as below:
	Information for deterministic networking for each NW-TT port (NOTE 27)
	
	
	
	
	

	Interface information
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	Interface type
	
	X
	
	R
	IETF RFC 8343 [Y]

	Interface enabled status
	
	X
	
	R
	IETF RFC 8343 [Y]

	phys-address
	
	X
	
	R
	IETF RFC 8343 [Y]

	IPv4 information
	
	
	
	
	

	IPv4 enabled status
	
	X
	
	R
	IETF RFC 8344 [Z]

	IPv4 forwarding status
	
	X
	
	R
	IETF RFC 8344 [Z]

	IPv4 MTU
	
	X
	
	R
	IETF RFC 8344 [Z]

	Information for each IPv4 address
	
	
	
	
	

	IPv4 address
	
	X
	
	R
	IETF RFC 8344 [Z]

	prefix-length
	
	X
	
	R
	IETF RFC 8344 [Z]

	netmask
	
	X
	
	R
	IETF RFC 8344 [Z]

	 origin
	
	X
	
	R
	IETF RFC 8344 [Z]

	Information for each IPv4 neighbor
	
	
	
	
	

	IPv4 address
	
	X
	
	R
	IETF RFC 8344 [Z]

	link-layer-address
	
	X
	
	R
	IETF RFC 8344 [Z]

	origin
	
	X
	
	R
	IETF RFC 8344 [Z]

	IPv6 information
	
	
	
	
	

	IPv6 enabled status
	
	X
	
	R
	IETF RFC 8344 [Z]

	IPv6 forwarding status
	
	X
	
	R
	IETF RFC 8344 [Z]

	IPv6 MTU
	
	X
	
	R
	IETF RFC 8344 [Z]

	Information for each IPv6 address
	
	
	
	
	

	IPv6 address
	
	X
	
	R
	IETF RFC 8344 [Z]

	prefix-length
	
	X
	
	R
	IETF RFC 8344 [Z]

	origin
	
	X
	
	R
	IETF RFC 8344 [Z]

	status
	
	X
	
	R
	IETF RFC 8344 [Z]

	Information for each IPv6 neighbor
	
	
	
	
	

	IPv6 address
	
	X
	
	R
	IETF RFC 8344 [Z]

	link-layer-address
	
	X
	
	R
	IETF RFC 8344 [Z]

	origin
	
	X
	
	R
	IETF RFC 8344 [Z]

	is-router
	
	X
	
	R
	IETF RFC 8344 [Z]

	state
	
	X
	
	R
	IETF RFC 8344 [Z]



Hence, the above parameters shall be included in the PMIC of NW-TT for DetNet.

	
	

	Summary of change:
	Add the parameters (e.g, Interface type, IP address information, .etc) introduced in SA2 CR3844 (S2-2302394) in port management and allow the NW-TT to report these parameters to TSCTSF for DetNet.
And fixe the hard spaces in clause 4.
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The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	3GPP TS 23.501: "System Architecture for the 5G System; Stage 2".
[3]	3GPP TS 23.502: "Procedures for the 5G System; Stage 2".
[4]	3GPP TS 24.007: "Mobile radio interface signalling layer 3; General aspects".
[5]	3GPP TS 24.501: "Non-Access-Stratum (NAS) protocol for 5G System (5GS); Stage 3".
[5A]	3GPP TS 29.244: "Interface between the Control Plane and the User Plane nodes".
[5B]	3GPP TS 29.512: "5G System; Session Management Policy Control Service; Stage 3".
[6]	IEEE Std 802.1AB-2016: "IEEE Standard for Local and metropolitan area networks -- Station and Media Access Control Connectivity Discovery".
[7]	IEEE Std 802.1Q-2018: "Standard for Local and metropolitan area networks--Bridges and Bridged Networks".
[8]	Void
[9]	IEEE Std 802.1Qcc-2018: "Standard for Local and metropolitan area networks - Bridges and Bridged Networks - Amendment: Stream Reservation Protocol (SRP) Enhancements and Performance Improvements".
[10]	IEEE Std 802.1CB-2017: "IEEE Standard for Local and metropolitan area networks-Frame Replication and Elimination for Reliability".
[11]	IEEE Std 1588-2019: "IEEE Standard for a Precision Clock Synchronization Protocol for Networked Measurement and Control Systems".
[12]	IEEE Std 802.1AS-2020: "IEEE Standard for Local and metropolitan area networks--Timing and Synchronization for Time-Sensitive Applications".
[13]	ST 2059-2:2015 - SMPTE Standard - "SMPTE Profile for Use of IEEE-1588 Precision Time Protocol in Professional Broadcast Applications".
[XZ]	IETF RFC 8655: "Deterministic Networking Architecture".
[bookmark: _Hlk75875270][ZZ]	IETF RFC 8343: "A YANG Data Model for Interface Management".
[YY]	IETF RFC 8344: "A YANG Data Model for IP Management".

* * * Next Change * * * *
[bookmark: _Toc123644866]3.2	Abbreviations
For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].
5GS	5G System
AF	Application function
UMS	User plane node Management Service
CNC	Centralized Network Configuration
DetNet	Deterministic Networking
DS-TT	Device-Side TSN Translator
MTU	Maximum Transmission Unit
PMS	Port management service
NW-TT	Network-Side TSN Translator
TSC	Time Sensitive Communication
TSCTSF	Time Sensitive Communication and Time Synchronization Function
TSN	Time-Sensitive Networking

* * * Next Change * * * *
[bookmark: _Toc123644867]4	General
For time sensitive communication (TSC), a 5G system (5GS) can act as a user plane node of an external network or a 5GS can be independently used to enable TSC.
The device-side TSN translator (DS-TT) is deployed at the UE-side edge and the network-side TSN translator (NW-TT) is deployed at the network-side edge (see 3GPP TS 23.501 [2]).
When integrated with IEEE TSN network, the TSN application function (TSN AF) is deployed to exchange user plane node information (i.e. TSN bridge information) with the centralized network configuration (CNC) as defined in IEEE Std 802.1Qcc-2018 [9]. The user plane node information includes port management information and user plane node management information. Port management information is related to ports located in the DS-TT and NW-TT. User plane node management information is related to the NW-TT.
In order to support user plane node information exchange between TSN AF and CNC, the DS-TT, NW-TT, and TSN AF support procedures for port management and user plane node management. Clause 5 describes details of the elementary procedures between TSN AF and DS-TT for port management. Clause 6 describes details of the elementary procedures between TSN AF and NW-TT for port management (clause 6.2) and user plane node management (clause 6.3). The operations supported by the TSN AF for port management and user plane node management are listed in 3GPP  TS  23.501  [2] table  5.28.3.1-1 and table  5.28.3.1-2.
A 5GS supports AF-requested time synchronization services. For this purpose, an NEF in the 5GS exposes 5GS capabilities to support the services as described in 3GPP TS 23.501 [2] and the Time Sensitive Communication and Time Synchronization Function (TSCTSF) manages the user plane node and ports (either Ethernet ports or PTP ports) in the DS-TT and NW-TT for time synchronization. Therefore, the DS-TT, NW-TT, and TSCTSF support procedures for port management and user plane node management. Clause 5 describes details of the elementary procedures between the TSCTSF and DS-TT for port management for time synchronization. Clause 6 describes details of the elementary procedures between the TSCTSF and NW-TT for port management (clause 6.2) and user plane node management (clause 6.3) for time synchronization. The operations supported by the TSCTSF for port management and user plane node management are listed in 3GPP  TS  23.501  [2] table  5.28.3.1-1 and table  5.28.3.1-2.
When integrated with a deterministic networking (DetNet) as defined in RFC 8655 [XZ], A 5GS acts as a router in a DetNet as specified in 3GPP TS 23.501 [2]. The NW-TT reports the exposure information to the TSCTSF. Clause 6 describes details of the elementary procedures between the TSCTSF and the NW-TT for port management (clause 6.2). The operations supported by the TSCTSF for port management for DetNet are listed in 3GPP TS 23.501 [2] table 5.28.3.1-1.
NOTE:	What is applicable for a TSN AF in this technical specification can be applied for a TSCTSF unless specified otherwise.

[bookmark: _Toc114476520][bookmark: _Toc33963292][bookmark: _Toc34393362][bookmark: _Toc45216189][bookmark: _Toc51931758][bookmark: _Toc58235120][bookmark: _Toc114863178][bookmark: _Toc20233401]* * * Next Change * * * *
[bookmark: _Toc123644961]9.2	Port management list
The purpose of the port management list information element is to transfer from the TSN AF to the DS-TT or NW-TT a list of operations related to port management of the DS-TT or NW-TT to be performed at the DS-TT or NW-TT.
The port management list information element is coded as shown in figure 9.2.1, figure 9.2.2, figure 9.2.3, figure 9.2.4, figure 9.2.5, and table 9.2.1.
The port management list information element has a minimum length of 4 octets and a maximum length of 65535 octets.
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	Port management list IEI
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Figure 9.2.1: Port management list information element
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Figure 9.2.2: Port management list contents
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Figure 9.2.3: Operation for operation code set to "00000001"

	8
	7
	6
	5
	4
	3
	2
	1
	

	Operation code
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Figure 9.2.4: Operation for operation code set to "00000010", "00000100", or "00000101"
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	Operation code
	octet d

	
Port parameter name

	octet d+1

octet d+2

	Length of port parameter value
	octet d+3
octet d+4

	
Port parameter value

	octet d+5

octet e


Figure 9.2.5: Operation for operation code set to "00000011", "00000110", "00000111", "00001000" and "00001001"

Table 9.2.1: Port management list information element
	Value part of the port management list information element (octets 4 to z)

	

	The value part of the port 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 (NOTE MM)


	All other values are spare.

	

	Port parameter name (octets d+1 to d+2)

	

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

-	0000H Reserved;

-	0001H txPropagationDelay;

-	0002H Traffic class table;

-	0003H GateEnabled;
-	0004H AdminBaseTime;
-	0005H AdminControlListLength;
-	0006H AdminControlList;
-	0007H AdminCycleTime;
-	0008H Tick granularity;
-	0009H txPropagationDelayDeltaThreshold; ;
-	000BH SupportedListMax;
-	000AH AdminCycleTimeExtension

-	000CH
	to			Spare
-	003FH

-	0040H lldpV2PortConfigAdminStatusV2;
-	0041H lldpV2LocChassisIdSubtype;
-	0042H lldpV2LocChassisId;
-	0043H lldpV2MessageTxInterval;
-	0044H lldpV2MessageTxHoldMultiplier;

-	0045H
	to			Spare
-	005FH

-	0060H lldpV2LocPortIdSubtype;
-	0061H lldpV2LocPortId;

-	0062H
	to			Spare
-	009FH

-	00A0H lldpV2RemChassisIdSubtype;
-	00A1H lldpV2RemChassisId;
-	00A2H lldpV2RemPortIdSubtype;
-	00A3H lldpV2RemPortId;
-	00A4H lldpTTL;

-	00A5H
	to			Spare
-	00CFH

-	00D0H PSFPMaxStreamFilterInstances;
-	00D1H PSFPMaxStreamGateInstances;
-	00D2H PSFPMaxFlowMeterInstances;
-	00D3H PSFPSupportedListMax;

-	00D4H TSN time domain number;
-	00D5H
	to			Spare
-	00DFH

-	00E0H Stream filter instance table
-	00E1H Stream gate instance table

-	00E2H Supported PTP instance types
-	00E3H Supported transport types
-	00E4H Supported delay mechanisms
-	00E5H PTP grandmaster capable
-	00E6H gPTP grandmaster capable
-	00E7H Supported PTP profiles
-	00E8H Number of supported PTP instances
-	00E9H PTP instance list

-	00EAH
	to			Spare
-	00EFH7FFFH

-	00F0H Interface type (NOTE XY);
-	00F1H Interface enable status (NOTE XY);
-	00F2H Phys-address (NOTE XY);

-	00F3H IPv4 enable status (NOTE XY);
-	00F4H IPv4 forwarding status (NOTE XY);
-	00F5H IPv4 MTU (NOTE XY);
-	00F6H IPv4 address information (NOTE XY);
-	00F7H IPv4 neighbor information (NOTE XY);

-	00F8H IPv6 enable status (NOTE XY);
-	00F9H IPv6 forwarding status (NOTE XY);
-	00FAH IPv6 MTU (NOTE XY);
-	00FBH IPv6 address information (NOTE XY);
-	00FCH IPv6 neighbor information (NOTE XY);

-	00FDH
	to			Spare
-	7FFFH

-	8000H
	to			Reserved for deployment specific parameters
-	FFFFH


	Length of port parameter value (octets d+3 to d+4)

	

	This field contains the binary encoding of the length of the port parameter value

	

	Port parameter value (octet d+5 to e)

	

	This field contains the value to be set for the port parameter.

When the port parameter name indicates txPropagationDelay, the port parameter value field contains the binary representation of the txPropagationDelay as defined in IEEE Std 802.1Qcc [9], expressed in unit of nanoseconds and multiplied by 216, with the LSB bit included in bit 1 of the first octet. If the txPropagationDelay is too big to be represented, all bits of the port parameter value field shall be coded as "1" except the MSB bit. The length of port parameter value indicates a value of 8.

When the port parameter name indicates Traffic class table, the port parameter value field contains the traffic class table as defined in IEEE Std 802.1Q [7], encoded as the value part of the Traffic class information element as specified in clause 9.7.

When the port parameter name indicates GateEnabled, the port parameter value field contains the value of GateEnabled as defined in IEEE Std 802.1Q [7], with a Boolean value of FALSE encoded as "00000000" and a Boolean value of TRUE encoded as "00000001". The length of port parameter value field indicates a value of 1.

When the port parameter name indicates AdminBaseTime, the port parameter value field contains the value of the administrative base time as specified in IEEE Std 802.1Q [7]. The length of port parameter value field indicates a value of 10.

When the port parameter name indicates AdminControlListLength, the port parameter value field contains the value of the AdminControlListLength as specified in IEEE Std 802.1Q [7]. The length of port parameter value field indicates a value of 2.

When the port parameter name indicates AdminControlList, the port parameter value field contains the concatenation of AdminControlListLength entries, each encoded as a GateControlEntry as specified in IEEE Std 802.1Q [7].

When the port parameter name indicates AdminCycleTime, the port parameter value field contains the value of the AdminCycleTime as specified in IEEE Std 802.1Q [7]. The length of port parameter value field indicates a value of 8.

When the port parameter name indicates Tick granularity, the port parameter value field contains the value of the Tick granularity as specified in IEEE Std 802.1Q [7]. The length of port parameter value field indicates a value of 4.

When the port parameter name indicates txPropagationDelayDeltaThreshold, the port parameter value field contains the binary representation of the txPropagationDelayDeltaThreshold as defined in 3GPP TS 23.501 [2] table 5.28.3.1-1, expressed in unit of nanoseconds and multiplied by 216, with the LSB bit included in bit 1 of the first octet. The length of port parameter value indicates a value of 8.

When the port parameter name indicates AdminCycleTimeExtension, the port parameter value field contains the value of the AdminCycleTimeExtension as specified in IEEE Std 802.1Q [7]. The length of port parameter value field indicates a value of 4.

When the port parameter name indicates SupportedListMax, the port parameter value field contains the value of the SupportedListMax as specified in IEEE Std 802.1Q [7]. The length of port parameter value field indicates a value of 4.
When the port parameter name indicates lldpV2PortConfigAdminStatusV2, the port 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 port parameter value field indicates a value of 1.

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

When the port parameter name indicates lldpV2LocChassisId, the port 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 port parameter value field indicates the length of the octet string with a maximum value of 255.

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

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

When the port parameter name indicates lldpV2LocPortIdSubtype, the port parameter value field contains values of lldpV2LocPortIdSubtype as specified in IEEE Std 802.1AB [6] clause 8.5.3.2. The length of port parameter value field indicates a value of 1.

When the port parameter name indicates lldpV2LocPortId, the port parameter value field contains values of lldpV2LocPortId in the form of an octet string as specified in IEEE Std 802.1AB [6] clause 8.5.3.3. The length of port parameter value field indicates the length of the octet string with a maximum value of 255.

When the port parameter name indicates lldpV2RemChassisIdSubtype, the port parameter value field contains values of lldpV2RemChassisIdSubtype as specified in IEEE Std 802.1AB [6] clause 8.5.2.2. The length of port parameter value field indicates a value of 1.

When the port parameter name indicates lldpV2RemChassisId, the port parameter value field contains values of lldpV2RemChassisId in the form of an octet string as specified in IEEE Std 802.1AB [6] clause 8.5.2.3. The length of port parameter value field indicates the length of the octet string with a maximum value of 255.

When the port parameter name indicates lldpV2RemPortIdSubtype, the port parameter value field contains values of lldpV2RemPortIdSubtype as specified in IEEE Std 802.1AB [6] clause 8.5.3.2. The length of port parameter value field indicates a value of 1.

When the port parameter name indicates lldpV2RemPortId, the port parameter value field contains values of lldpV2RemPortId in the form of an octet string as specified in IEEE Std 802.1AB [6] clause 8.5.3.3. The length of port parameter value field indicates the length of the octet string with a maximum value of 255.

When the port parameter name indicates lldpTTL, the port parameter value field contains the value of TTL as specified in IEEE Std 802.1AB [6] clause 8.5.4. The length of port parameter value field indicates a value of 2.

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

When the port parameter name indicates PSFPMaxStreamGateInstances, the parameter value field contains the value of MaxStreamGateInstances as specified in IEEE Std 802.1Q [7] clause 12.31.1.2. The length of port parameter value field indicates a value of 4.

When the port parameter name indicates PSFPMaxFlowMeterInstances, the parameter value field contains the value of MaxFlowMeterInstances as specified in IEEE Std 802.1Q [7] clause 12.31.1.3. The length of port parameter value field indicates a value of 4.

When the port parameter name indicates PSFPSupportedListMax, the parameter value field contains the value of SupportedListMax as specified in IEEE Std 802.1Q [7] clause 12.31.1.4. The length of port parameter value field indicates a value of 4.

When the port parameter name indicates TSN time domain number, the port parameter value field contains the binary representation of the TSN time domain number as defined in 3GPP TS 23.501 [2] table 5.28.3.1-1. The length of port parameter value field indicates a value of 1.
When the port parameter name indicates Stream filter instance table, the port parameter value field contains a Stream filter instance table as defined in 3GPP TS 23.501 [2] table 5.28.3.1-1, encoded as the value part of the Stream filter instance table information element as specified in clause 9.8.

When the port parameter name indicates Stream gate instance table, the port parameter value field contains a Stream gate instance table as defined in 3GPP TS 23.501 [2] table 5.28.3.1-1, encoded as the value part of the Stream gate instance table information element as specified in clause 9.9.

When the port parameter name indicates Supported PTP instance types, the port 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 2). The length of port parameter value field is set to the number of supported PTP instance types.

When the port parameter name indicates Supported transport types, the port 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 port parameter value field is set to the number of supported transport types.

When the port parameter name indicates Supported PTP delay mechanisms, the port 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 port parameter value field is set to the number of supported delay mechanisms.

When the port parameter name indicates PTP grandmaster capable, the port parameter value field indicates whether the DS-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 port parameter value field indicates a value of 1.

When the port parameter name indicates gPTP grandmaster capable, the port parameter value field indicates whether the DS-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 port parameter value field indicates a value of 1.

When the port parameter name indicates Supported PTP profiles, the port 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 port parameter value field is set to the number of supported PTP profiles.

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

When the port parameter name indicates PTP instance list, the port parameter value field contains a PTP instance list as defined in 3GPP TS 23.501 [2] table 5.28.3.1-1, encoded as the value part of the PTP instance list information element as specified in clause 9.15.

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

When the port parameter name indicates Interface type, the port parameter value field contains the name of interface type as specified in IETF RFC 8343 [ZZ], coded as UTF-8 string of interface type listed in IETF RFC 7224 [Z]. The length of port parameter value field indicates the length of the UTF-8 string with a maximum value of 64.

When the port parameter name indicates Interface enable status, the port parameter value field contains the enable status of an interface as specified in IETF RFC 8343 [ZZ], with a Boolean value of FALSE encoded as "00000000" and a Boolean value of TRUE encoded as "00000001". The length of port parameter value field indicates a value of 1.

When the port parameter name indicates Phys-address, the port parameter value field contains the value of interface address at protocol sub-layer as specified in IETF RFC 8343 [ZZ].

When the port parameter name indicates IPv4 enable status, the port parameter value field contains the IPv4 enable status for an interface as specified in IETF RFC 8344 [YY], with a Boolean value of FALSE encoded as "00000000" and a Boolean value of TRUE encoded as "00000001". The length of port parameter value field indicates a value of 1.

When the port parameter name indicates IPv4 forwarding status, the port parameter value field contains if the IP packet forwarding for the address family is enabled on the interface as specified in IETF RFC 8344 [YY], with a Boolean value of FALSE encoded as "00000000" and a Boolean value of TRUE encoded as "00000001". The length of port parameter value field indicates a value of 1.

When the port parameter name indicates IPv4 MTU, the port parameter value field contains the value of "mtu" parameter for IPv4 packets as specified in IETF RFC 8344 [YY]. The IPv4 MTU starts from 68(decimal). The length of port parameter value field indicates a value of 2.

When the port parameter name indicates IPv4 address information, the port parameter value field contains a list of IPv4 addresses, encoded as the value part of the IPv4 address information information element as specified in clause 9.XX1.

[bookmark: _Hlk126760126][bookmark: _Hlk126760404]When the port parameter name indicates IPv4 neighbor information, the port parameter value field contains the "neighbor" parameter for IPv4 as specified in IETF RFC 8344 [YY], encoded as the value part of the IPv4 neighbor information information element as specified in clause 9.XX2.

When the port parameter name indicates IPv6 enable status, the port parameter value field contains the IPv6 enable status for an interface as specified in IETF RFC 8344 [YY], with a Boolean value of FALSE encoded as "00000000" and a Boolean value of TRUE encoded as "00000001". The length of port parameter value field indicates a value of 1.

When the port parameter name indicates IPv6 forwarding status, the port parameter value field contains if the IP packet forwarding for the address family is enabled on the interface as specified in IETF RFC 8344 [YY], with a Boolean value of FALSE encoded as "00000000" and a Boolean value of TRUE encoded as "00000001". The length of port parameter value field indicates a value of 1.

When the port parameter name indicates IPv6 MTU, the port parameter value field contains the value of "mtu" parameter for IPv6 packets as specified in IETF RFC 8344 [YY]. The IPv6 MTU starts from 1280(decimal). The length of port parameter value field indicates a value of 2.

When the port parameter name indicates IPv6 address information, the port parameter value field contains a list of IPv6 addresses, encoded as the value part of the IPv6 address information information element as specified in clause 9.XX3.

When the port parameter name indicates IPv6 neighbor information, the port parameter value field contains the "neighbor" parameter for IPv6 as specified in IETF RFC 8344 [YY], encoded as the value part of the IPv6 neighbor information information element as specified in clause 9.XX4.


	NOTE 1:	The "Set parameter" operation shall not be applicable for the following port parameter names:
-	0001H txPropagationDelay;
-	0008H Tick granularity;
-	000BH SupportedListMax;
-	00A0H lldpV2RemChassisIdSubtype;
-	00A1H lldpV2RemChassisId;
-	00A2H lldpV2RemPortIdSubtype;
-	00A3H lldpV2RemPortId;
-	00A4H lldpTTL;
-	00D0H PSFPMaxStreamFilterInstances;
-	00D1H PSFPMaxStreamGateInstances;
-	00D2H PSFPMaxFlowMeterInstances; and
-	00D3H PSFPSupportedListMax;
-	00F0H Interface type; 
-	00F1H Interface enable status;
-	00F2H Phys-address; 
-	00F3H IPv4 enable status;
-	00F4H IPv4 forwarding status;
-	00F5H IPv4 MTU;
-	00F6H IPv4 addresses;
-	00F7H IPv4 neighbor information; 
-	00F8H IPv6 enable status;
-	00F9H IPv6 forwarding status;
-	00FAH IPv6 MTU;
-	00FBH IPv6 address information; and
-	00FCH IPv6 neighbor information.
NOTE 2:	The DS-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 port parameter.
NOTE MM:	The "Delete parameter-entry" operation shall not be applicable for the following port parameter names:
-	00F0H Interface type; 
-	00F1H Interface enable status;
-	00F2H Phys-address; 
-	00F3H IPv4 enable status;
-	00F4H IPv4 forwarding status;
-	00F5H IPv4 MTU;
-	00F6H IPv4 addresses;
-	00F7H IPv4 neighbor information; 
-	00F8H IPv6 enable status;
-	00F9H IPv6 forwarding status;
-	00FAH IPv6 MTU;
-	00FBH IPv6 address information; and
-	00FCH IPv6 neighbor information.
NOTE XY:	This parameter is defined for the communication between NW-TT and TSCTSF for DetNet.



* * * Next Change * * * *
[bookmark: _Toc123644963][bookmark: _Toc33963294][bookmark: _Toc34393364][bookmark: _Toc45216191][bookmark: _Toc51931760][bookmark: _Toc58235122][bookmark: _Toc114863180]9.4	Port status
The purpose of the port status information element is to report the values of port parameters of the DS-TT or NW-TT to the TSN AF, or to report the values of port parameters of the NW-TT to the TSCTSF in case of DetNet.
The port status information element is coded as shown in figure 9.4.1, figure 9.4.2, figure 9.4.3, figure 9.4.4, figure 9.4.5, and table 9.4.1.
The port status information element has a minimum length of 5 octets and a maximum length of 65534 octets.
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	5
	4
	3
	2
	1
	

	Port status IEI
	octet 1

	
Length of port status and error contents
	octet 2

octet 3

	

Port status contents


	octet 4



octet a

	

Port error contents


	octet a+1



octet z


Figure 9.4.1: Port status information element
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	Number of port parameters successfully read
	octet 4

	
port parameter status 1

	octet 5*

octet b*

	
port parameter status 2
	octet b+1*

octet c*

	

…


	octet c+1*

…

octet d*

	
port parameter status N
	octet d+1*

octet a*


Figure 9.4.2: Port status contents
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Port parameter name

	octet e
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	Length of port parameter value
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Port parameter value
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Figure 9.4.3: Port parameter status
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	Number of port parameters not successfully read
	octet a+1

	
Port parameter error 1

	octet a+2*
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Port parameter error 2
	octet a+4*
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 …
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Port parameter error N
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Figure 9.4.4: port error contents
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Port parameter name

	octet i
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	Port management service cause
	octet i+2


Figure 9.4.5: Port parameter error

Table 9.4.1: Port status information element
	Value part of the port status information element (octets 4 to z)

	

	Port status contents (octets 4 to a)

This field consists of zero or several port parameter statuses.

Port parameter status

Port parameter name (octets e to e+1)

	

	This field contains the name of the port parameter which could be read successfully, encoded over 2 octets as specified in table 9.2.1 for the DS-TT or NW-TT to TSN AF direction or NW-TT to TSCTSF direction in case of DetNet.


	Length of port parameter value (octets e+2 to e+3)

	

	This field contains the binary encoding of the length of the port parameter value

	

	Port parameter value (octets e+4 to f)

	

	This field contains the value for the port parameter, encoded as specified in table 9.2.1.


	Port error contents (octets a+1 to z)

This field consists of zero or several port parameter errors.

Port parameter error

Port parameter name (octets i to i+1)

	

	This field contains the name of the port parameter whose value could not be read successfully, encoded over 2 octets as specified in table 9.2.1 for the DS-TT or NW-TT to TSN AF direction or NW-TT to TSCTSF direction in case of DetNet.

	
Port management service cause (octet i+2)

This field contains the port management service cause indicating the reason why the value of the port parameter could not be read successfully, encoded as follows:
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	Port parameter not supported
0 0 0 0 0 0 1 0	Invalid port parameter value
0 0 0 0 0 0 1 1	Port parameter value unavailable
0 1 1 0 1 1 1 1	Protocol error, unspecified
The receiving entity shall treat any other value as 0110 1111, "protocol error, unspecified".



* * * Next Change * * * *
9.XX1	IPv4 address information
The purpose of the IPv4 address information information element is to convey a list of IPv4 addresses as defined in 3GPP TS 23.501 [2] table 5.28.3.1-1.
The IPv4 address information information element is coded as shown in figure 9.XX1.1, figure 9.XX1.2, and table 9.XX1.1.
The IPv4 address information information element has a minimum length of 12 octets.
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	7
	6
	5
	4
	3
	2
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	IPv4 address information IEI
	octet 1

	Length of IPv4 address information contents
	octet 2
octet 3

	IPv4 address 1
	octet 4
octet 12

	…
	

	IPv4 address n
	octet n+3*
octet n+11*


Figure 9.XX3.1: IPv4 address information information element
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	IPv4 address
	octet n+3
octet n+6

	netmask
	octet n+7

	
	octet n+10

	origin
	prefix-length
	octet n+11


Figure 9.XX3.2: IPv4 address entry n
Table 9.XX3.1: IPv4 address information
	Value part of the IPv4 address information information element (octets 3 to n+11)

	

	IPv4 address information contents (octets 3 to n+11)
This field consists of a list of IPv4 addresses on the interface as specified in IETF RFC 8344 [YY].


	IPv4 address (octets n+3 to n+6)
The IPv4 address field contains the IPv4 address on the interface.


	netmask (octets n+7 to n+10)
The netmask field contains the netmask of the IPv4 address on the interface.


	prefix-length (bits 1 to 5 of octets n+11)
The prefix-length field contains the prefix-length of an IPv4 address. The value range of the prefix-length is from 0 to 32(decimal).


	origin (bits 6 to 8 of octets n+11)
The origin field contains the origin of an IP address as specified in IETF RFC 8344 [YY].
Bits
3 2 1
0 0 1	static
0 1 0	DHCP
0 1 1	random
1 0 0	other
All other values are reserved.

If the origin field indicates static, then it indicates that the address has been statically configured.

If the origin field indicates DHCP, then it indicates that the address has been assigned to this system by a DHCP server.

If the origin field indicates random, then it indicates that address is randomly chosen by the system.

If the origin field indicates other, then it indicates that that address is assigned by other method.




* * * Next Change * * * *
9.XX2	IPv4 neighbor information
The purpose of the IPv4 neighbor information information element is to convey a list of IPv4 neighbor information as defined in 3GPP TS 23.501 [2] table 5.28.3.1-1.
The IPv4 neighbor information information element is coded as shown in figure 9.XX2.1, figure 9.XX2.2, and table 9.XX2.1.
The IPv4 neighbor information information element has a minimum length of 14 octets.
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	6
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	4
	3
	2
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	IPv4 neighbor information IEI
	octet 1

	Length of IPv4 neighbor information contents
	octet 2

	
	octet 3

	IPv4 neighbor 1
	octet 4
octet 14

	…
	

	IPv4 neighbor n
	octet n+3*
octet n+13*


Figure 9.XX2.1: IPv4 neighbor information information element
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	IPv4 address
	octet n+3
octet n+6

	link-layer address
	octet n+7
octet n+12

	0
	0
	0
	0
	0
	neighbor-origin
	octet n+13

	Spare
	
	


Figure 9.XX2.2: IPv4 neighbor entry n
Table 9.XX2.1: IPv4 neighbor information
	Value part of the IPv4 neighbors information element (octets 3 to n+13)

	

	IPv4 neighbors contents (octets 3 to n+13)
This field consists of a list of neighbor entries for IPv4 as specified in IETF RFC 8344 [YY].


	IPv4 address (octets n+3 to n+6)
IPv4 address field contains the IPv4 address of the neighbor node.


	link-layer address (octets n+7 to n+12)
link-layer address field contains the link-layer address of the neighbor node.


	neighbor-origin (bits 1 to 3 of octet n+13)
The neighbor-origin field contains the origin of the neighbor entry as specified in IETF RFC 8344 [YY].
Bits
3 2 1
0 0 1	static
0 1 0	dynamic
0 1 1	other
All other values are reserved.

If the neighbor-origin field indicates static, then it indicates that the neighbor information has been statically configured.

If the neighbor-origin field indicates dynamic, then it indicates that the neighbor information has been dynamically set, e.g., using IPv4 ARP.

If the neighbor-origin field indicates other, then it indicates that the other method is used.





* * * Next Change * * * *
9.XX3	IPv6 address information
The purpose of the IPv6 address information information element is to convey a list of IPv6 addresses as defined in 3GPP TS 23.501 [2] table 5.28.3.1-1.
The IPv6 address information information element is coded as shown in figure 9.XX3.1, figure 9.XX3.2, and table 9.XX3.1.
The IPv6 address information information element has a minimum length of 21 octets.
	8
	7
	6
	5
	4
	3
	2
	1
	

	IPv6 address information IEI
	octet 1

	Length of IPv6 address information contents
	octet 2
octet 3

	IPv6 address 1
	octet 4
octet 21

	…
	

	IPv6 address n
	octet n+3*
octet n+20*


Figure 9.XX3.1: IPv6 address information information element
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	IPv6 address
	octet n+3
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	0
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	octet n+20

	
	Spare
	
	


Figure 9.XX3.2: IPv6 address entry n
Table 9.XX3.1: IPv6 address information
	Value part of the IPv6 address information information element (octets 3 to n+20)

	

	IPv6 address information contents (octets 3 to n+20)
This field consists of a list of IPv6 addresses on the interface as specified in IETF RFC 8344 [YY].


	IPv6 address (octets n+3 to n+18)
IPv6 address field contains the IPv6 address on the interface.


	prefix-length (bits 1 to 7 of octets n+19)
The prefix-length field contains the prefix-length of an IPv6 address. The value range of the prefix-length is from 0 to 128(decimal).


	origin (bits 1 to 3 of octets n+20)
The origin field contains the origin of an IP address as specified in IETF RFC 8344 [YY].
Bits
3 2 1
0 0 1	static
0 1 0	DHCP
0 1 1	link-layer
1 0 0	random
1 0 1	other
All other values are reserved.

If the origin field indicates static, then it indicates that the address has been statically configured.

If the origin field indicates DHCP, then it indicates that the address has been assigned to this system by a DHCP server.

If the origin field indicates link-layer, then it indicates that the address is created by IPv6 stateless autoconfiguration that embeds a link-layer address in its interface identifier.

If the origin field indicates random, then it indicates that address is randomly chosen by the system.

If the origin field indicates other, then it indicates that that address is assigned by other method.



	status (bits 5 to 8 of octet n+20)
The status field contains the status of an address. Most of the states correspond to states from the IPv6 Stateless Address Autoconfiguration protocol.
Bits
8 7 6 5
0 0 0 1	preferred
0 0 1 0	deprecated
0 0 1 1	invalid
0 1 0 0	inaccessible
0 1 0 1	unknown
0 1 1 0	tentative
0 1 1 1	duplicate
1 0 0 0	optimistic
All other values are reserved.

If the status field indicates preferred, then the address is a valid address that can appear as the destination or source address of a packet.

If the status field indicates deprecated, then the address is a valid but deprecated address that should no longer be used as a source address in new communications, but packets addressed to such an address are processed as expected.

If the status field indicates invalid, then the address is not a valid address, and it should not appear as the destination or source address of a packet.

If the status field indicates inaccessible, then the address is not accessible because the interface to which this address is assigned is not operational.

If the status field indicates unknown, then the status of the address can not be determined for some reason.

If the status field indicates tentative, then the uniqueness of the address on the link is being verified. Addresses in this state should not be used for general communication and should only be used to determine the uniqueness of the address.

If the status field indicates duplicate, then the address has been determined to be non-unique on the link and so must not be used.

If the status field indicates optimistic, then the address is available for use, subject to restrictions, while its uniqueness on a link is being verified.




* * * Next Change * * * *
[bookmark: _Toc59180064][bookmark: _Toc123644980]9.XX4	IPv6 neighbor information
The purpose of the IPv6 neighbor information information element is to convey a list of IPv6 neighbors as defined in 3GPP TS 23.501 [2] table 5.28.3.1-1.
The IPv6 neighbor information information element is coded as shown in figure 9.XX4.1, figure 9.XX4.2, and table 9.XX4.1.
The IPv6 neighbor information information element has a minimum length of 26 octets.
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	IPv6 neighbor information IEI
	octet 1

	Length of IPv6 neighbor information contents
	octet 2
octet 3

	IPv6 neighbor 1
	octet 4
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	…
	

	IPv6 neighbor n
	octet n+3*
octet n+25*


Figure 9.XX4.1: IPv6 neighbor information information element
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	IPv6 address
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	Spare
	
	
	
	


Figure 9.XX4.2: IPv6 neighbor entry n
Table 9.XX4.1: IPv6 neighbor information
	Value part of the IPv6 neighbor information information element (octets 3 to n+25)

	[bookmark: MCCQCTEMPBM_00000205]

	IPv6 neighbor information contents (octets 3 to n+25)
This field consists of a list neighbor entries for IPv6 as specified in IETF RFC 8344 [YY].


	[bookmark: MCCQCTEMPBM_00000208]IPv6 address (octets n+3 to n+18)
IPv6 address field contains the IPv6 address of the neighbor node.


	link-layer address (octets n+19 to n+24)
link-layer address field contains the link-layer address of the neighbor node.


	neighbor-origin (bits 1 to 3 of octet n+25)
The neighbor-origin field contains the origin of this neighbor entry as specified in IETF RFC 8344 [YY].
Bits
3 2 1
0 0 1	static
0 1 0	dynamic
0 1 1	other
All other values are reserved.

If the neighbor-origin field indicates static, then it indicates that the neighbor information has been statically configured.

If the neighbor-origin field indicates dynamic, then it indicates that the neighbor information has been dynamically set using, e.g., the IPv6 Neighbor Discovery protocol.

If the neighbor-origin field indicates other, then it indicates that the other method is used.


	is-router (bit 4 of octet n+25)
The is-router field indicates that the neighbor node acts as a router or not.
Bit
4
0	The neighbor node does not act as a router
1	The neighbor node acts as a router


	[bookmark: MCCQCTEMPBM_00000209]State (bits 5 to 8 of octet n+25)
The state field contains the Neighbor Unreachability Detection state of this entry.
Bits
8 7 6 5
0 0 0 1	incomplete
0 0 1 0	reachable
0 0 1 1	stale 
0 1 0 0	delay
0 1 0 1	probe

All other values are reserved.

If the state field indicates incomplete, then the address resolution is in progress, and the link-layer address of the neighbor has not yet been determined.

If the state field indicates reachable, then the neighbor is known to have been reachable recently.

If the state field indicates stale, then the neighbor is no longer known to be reachable, but until traffic is sent to the neighbor no attempt should be made to verify its reachability.

If the state field indicates delay, then the neighbor is no longer known to be reachable, and traffic has recently been sent to the neighbor. Rather than probe the neighbor immediately, however, delay sending probes for a short while in order to give upper-layer protocols a chance to provide reachability confirmation.

If the state field indicates probe, then the neighbor is no longer known to be reachable, and unicast Neighbor Solicitation probes are being sent to verify reachability.




* * * End of Changes * * * *
