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1. Reason for Change
Clause 5.2.2.1 contains the following editor's notes:
Editor's note 1: TS 23.502 does not describe the use of set-request/response in the Service Request procedure. It is assumed this is because PDU sessions using TSN enabled TN are expected to have their UP connectivity always active.
Editor's note 4: The stream configuration modifications that should be supported in this release of the specification need to be confirmed by SA2.
Editor's note 5: TS 23.502 describes the sending of Set-Request/Response during the PDU session establishment and PDU session modification procedures. It is not specified though how TN streams configured at the AN-TL and CN-TL are deleted when the PDU session is terminated (e.g. whether these TN streams should be deleted without explicit signaling from the SMF/CUC when the PDU session resources are released at the (R)AN or when the PFCP session related to the PDU session is terminated) and how the input parameters earlier received by the AN-TL/CN-TL to calculate the Gate Control Information should be updated when the interface/port(s) used by the streams of the PDU session that is terminated are also associated with streams from other PDU sessions.
Editor's note 6: In cases where multiple SMF/CUCs serve the PDU sessions established in a UPF or gNB, it is assumed that an ES (i.e. AN-TL or CN-TL) with its port(s) is always dedicated to a single SMF/CUC to avoid inconsistent gate control information.
SA2 has replied as follows:
· 	related to the Editor's note 1:

SA2 confirmed that TL-Container exchange is not supported in the Service Request since for time-sensitive communication, time synchronization and deterministic networking only always-on PDU sessions are established (TS 23.501, clause 5.27.0).
· 	related to the Editor's note 4:

SA2 recommended using the stream termination and stream establishment mechanism when a stream modification is required.
· 	related to the Editor's note 5: 

SA2 clarified that TL-Container with Set-Request/Response is only possible during the PDU session modification and the PDU session release procedures. Further SA2 decided to update the PDU session release procedure to allow the exchange of a Set Request/Response to remove the TN stream information for each QoS flow of the PDU session and to update the Gate Control input information to allow at each addressed interface the recalculation of the Gate Control information for the remaining streams.
· 	related to the Editor's note 6:

SA2 answered that IEEE P802.1Qdj draft 1.2 states that multiple CUCs can co-exist and operate in parallel in the same configuration domain, and that there is no need to dedicate an End Station to one CUC.

Additionally,
· CR 23.501 # clarified that Get Request happens during PDU session establishment while Set Request happens during PDU session Modification/Release.
· CR 23.501 #4955 moves the TimeAwareOffset parameter from the Parameters to Calculate Gate Control Information to the InterfaceConfiguration, to align with IEEE Std 802.1Q clause 46.2.5.3:
IEEE Std 802.1Q [98], clause 46.2.5.3:



2. Proposal
It is proposed to agree the following changes to 3GPP TS 29.585 v1.1.0.


[bookmark: _Hlk61529092]* * * First Change * * * *
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* * * Next Change * * * *
5.2.2	SMF/CUC-initiated Set procedure
[bookmark: _Toc148069805]5.2.2.1	General
The SMF/CUC may initiate the Set procedure towards the AN-TL and CN-TL (at the Talker and Listener), per TN stream of a PDU session, during the PDU session modification procedure to:  
-	configure a new TN stream at the AN-TL/CN-TL. If the SMF/CUC received a TimeAwareOffset from the CNC for the new TN stream, the configuration shall contain additionally the TimeAwareOffset and the other parameters to calculate the gate control information shall be added to the gate control input information of the addressed interface/port of the End Station (ES); 
-	delete the configuration of an existing TN stream at the AN-TL/CN-TL (e.g. when a QoS flow is terminated). This may also include to delete the TimeAwareOffset together with the other parameters to calculate the gate control information from the gate control input information of the addressed interface/port of the End Station (ES); and
-	modify an existing TN stream configuration by deleting the existing TN stream configuration and configuring a new TN stream.
NOTE X:	When gate control input information at an interface/port changes, the AN-TL and CN-TL recalculates the Gate Control Information with respect to the changed information.
The SMF/CUC shall initiate the Set procedure towards the AN-TL and CN-TL, per TN stream of a PDU session, during the PDU session release procedure to:
-	delete the configuration of the existing TN stream of the PDU session at the AN-TL and CN-TL; and
-	update for the scheduled TN streams the gate control input information to enable the AN-TL and CN-TL to calculate for the addressed interface/port Gate Control Information for the remaining TN streams of the other PDU sessions.
NOTE Y:	PDU sessions are established as Always-on PDU sessions for time-sensitive communication, time synchronization and deterministic network, as specified in clause 5.27.0 of 3GPP TS 23.501 [2]. Therefore, the Set procedure is not invoked during a Service Request procedure.
During the above procedures, the SMF/CUC shall configure the following IEEE 802.1 End Station (ES) information in at the AN-TL and CN-TL, at the Talker and Listener, per TN stream of a PDU session (see Table M.2-1 of 3GPP TS 23.501 [2]), during the establishment or the modification of a PDU session:
Editor's note 1: TS 23.502 does not describe the use of set-request/response in the Service Request procedure. It is assumed this is because PDU sessions using TSN enabled TN are expected to have their UP connectivity always active.
1)	Wwhen configuring a new stream:
a)	TN stream ID uniquely identifying the stream configuration at the ES.
Editor's note 2: It is assumed that a single set request can be used to add, modify, and delete multiple streams of a same PDU session. Currently, a TN stream identifier is not listed in Table M.2-1 of TS 23.501. However, protocol-wise CT4 considers that it is useful information to identify the stream configuration when modifying or deleting the stream configuration at the AN-TL/CN-TL. It is also useful to allow reporting the TN stream(s) for which the requested stream configuration failed, assuming a single set request may be used to add, modify, or delete multiple streams of a same PDU session. SA2 needs to confirm that it is agreeable that the SMF/CUC signals a TN Stream identification (e.g. StreamID) in the Set Request for the aforementioned reasons.
b)	TN stream identification information, identifying the packets belonging to the new stream being configured. It shall either comprise:
-	a mask-and-match information, set with containing the destination GTP-U F-TEID of the GTP-U tunnel of the PDU session and with the QFI assigned to the TN stream; or
-	a Data Frame Specification, with the IPv4-tuple or IPv6-type set with the destination GTP-U IP address of the GTP-U tunnel of the TN stream of the PDU session.
NOTE 1:	The Data Frame Specification can be used to identify the packets of the TN stream if a separate GTP-U tunnel, with a distinct IP address (of the GTP-U F-TEID) is established for the TN stream.
Editor's note 3: SA2 should clarify why the Destination/Source MAC addresses and VLAN ID are also contained in DataFrameSpecification as parameters in the TL-Container in Table M.2-1 of TS 23.501.
c)	Interface configuration -	part of the AN-TL and CN-TLES for the new TN stream, indicating the ES and interface/port with which transfers the new TN stream is to be associated.
d)	If stream transformation is supported by the AN-TL/CN-TL and required to be performed at the AN-TL/CN-TL, the Interface configuration part, indicating the Destination MAC address, Priority Code Point and/or VLAN ID (if the ES interface is VLAN capable) to be used for the new TN stream transformation before the packetit is transmitted via the interface/port of the ES with which the TN stream is associated, if stream transformation is supported by the AN-TL/CN-TL and required to be performed at the AN-TL/CN-TL.
e)	Interface configuration part and other parameters to enable the Talker to calculate for the interface/port of the ES Gate Control Information, comprising the Time Aware Offset, Interval, and MaxFrameSize parameters of the TN stream, if the SMF/CUC received a TimeAwareOffset from the CNC for the new TN stream.
2)	When modifying the configuration of an existing stream:
a)	TN stream ID uniquely identifying the stream configuration at the ES.
b)	Interface configuration of the ES for the TN stream, if the SMF/CUC selects an alternative port (Interface Name) to the same nearest bridge for the TN stream.
c)	new Time Aware Offset value as described in step 4.
NOTE 2:	The SMF/CUC can modify the Time Aware Offset of a TN stream configuration, optionally also selecting an alternative port (Interface Name) to the same nearest bridge for the TN stream, when a new Listener joins the stream, e.g. to meet the new Maximum Latency.
NOTE 3:	The TN stream identification information cannot change in this release of the specification since it is not supported to change the GTP-U F-TEID of a PDU session (or of a TN stream) using TSN enabled TN.
NOTE 4:	The following parameters of a TN stream cannot be modified: selection of a new ES interface with a different MAC address, Destination MAC address, Priority Code Point and VLAN ID.
Editor's note 4: The stream configuration modifications that should be supported in this release of the specification need to be confirmed by SA2.
32)	Wwhen deleting the configuration of an existing stream:
a)	TN stream ID uniquely identifying the stream's configuration at the ES.
NOTE 5:	The deletion of a stream configuration applies e.g., when a QoS flow is terminated during a PDU session modification procedure.
Editor's note 5: TS 23.502 describes the sending of Set-Request/Response during the PDU session establishment and PDU session modification procedures. It is not specified though how TN streams configured at the AN-TL and CN-TL are deleted when the PDU session is terminated (e.g. whether these TN streams should be deleted without explicit signaling from the SMF/CUC when the PDU session resources are released at the (R)AN or when the PFCP session related to the PDU session is terminated) and how the input parameters earlier received by the AN-TL/CN-TL to calculate the Gate Control Information should be updated when the interface/port(s) used by the streams of the PDU session that is terminated are also associated with streams from other PDU sessions.
4)	In all the above cases (1, 2 and 3):
a)	parameters to enable the Talker to calculate for each interface/port Gate Control Information, comprising the Interval, Max Frame Size and/or Time Aware Offset parameters of all the TN streams of all the PDU sessions mapped to the Interface/Port associated with the TN stream being added, modified or deleted.
Editor's note 6: In cases where multiple SMF/CUCs serve the PDU sessions established in a UPF or gNB, it is assumed that an ES (i.e. AN-TL or CN-TL) with its port(s) is always dedicated to a single SMF/CUC to avoid inconsistent gate control information.
Editor's note 7: If the AN-TL/CN-TL receives multiple Set Requests (adding, modifying, deleting TN streams) for the same or different PDU sessions, it is important that the TL processes the requests in the correct order to configure the final Gate Control information at the port(s)of the ES. To allow to send different set requests for TN streams of the same or different PDU sessions concurrently, it is assumed that the SMF/CUC must provide a sequencing mechanism for these parallel requests, which enables the TL to process the set requests in the correct order. The Sequence Number defined in the message header may be considered for that purpose.
NOTEZ:	Multiple SMF/CUCs can operate in parallel in the same configuration domain and serve PDU sessions established at the same AN-TL/CN-TL, i.e. an ES (i.e. AN-TL/CN-TL) need not be dedicated to a single SMF/CUC. See IEEE Std P802.1Qdj [x].
The SMF/CUC may add, modify or delete the configurations of multiple TN streams of a same PDU session in a single Set procedure (i.e. Set Request).
NOTE 6:	As indicated in step 34 above, the SMF/CUC can modify the input parameters for the calculation of Gate Control Information, for one or more interface/port(s), for all the TN streams of all the PDU sessions associated with the interface/port(s), in a single Set Request.

* * * Next Change * * * *
[bookmark: _Toc148069806]5.2.2.2	SMF/CUC-initiated Set procedure initiation
In order to configure the ES TN stream information in the AN-TL and CN-TL, the SMF/CUC shall:
a)	encode the information about the requested configuration in a Set Request message with:
-	an Add TN Stream Configuration IE, a Modify TN Stream Configuration IE or a Delete TN Stream Configuration IE, if it is requested to configure a new stream, modify the configuration of an existing stream, or delete the configuration of an existing TN stream, respectively, with the information described in clause 5.2.2.1;
-	one or more Add TN Stream Configuration IE(s), Modify TN Stream Configuration IE(s) or Delete TN Stream Configuration IE(s) may be included in the request, if more than one steam configuration (for the same PDU session) needs to be added, modified or deleted;
-	one or more Interface configuration parts and other Parameters for Gate Control Information Calculation IE(s), to enable the AN-TL/CN-TL to calculate gate control information for the Interface/Port(s) of the ESsassociated with TN streams being added, modified or deleted.
The Set Request message may contain a Delete TN Stream Configuration IE followed by an Add TN Stream Configuration IE to modify an existing stream configuration by deleting it and configuring the new TN stream.
b)	send the Set Request message to the AN-TL or CN-TL as specified in 3GPP TS 23.502 [3]; and
c)	start the timer Tset.


Figure 5.2.2.2-1: SMF/CUC-initiated Set procedure

* * * Next Change * * * *
[bookmark: _Toc148069807]5.2.2.3	SMF/CUC-initiated Set procedure completion
Upon receipt of the Set Request message, the AN-TL/CN-TL shall:
-	store and attempt to apply the new or modified TN stream configuration, for TN stream configurations requested to be added or modified;
-	delete the TN stream configuration, for TN stream configurations requested to be deleted;
-	replace any earlier received Parameters for Gate Control Information Calculation IE(s) for a given interface/port, if new parameters are received for certain interface/port(s), and calculate the Gate Control Information; and
-	send the Set Response message to the SMF/CUC as specified in 3GPP TS 23.502 [3].


* * * Next Change * * * *
[bookmark: _Toc148069837]7.3.3	Set Request
[bookmark: _Toc148069838]7.3.3.1	Message definition
The Set Request message is sent by the SMF/CUC to the AN-TL or CN-TL to configure ES parameters of the AN-TL or CN-TL, see Table 7.3.3.1-1.
Message type:	Set Request
Direction:	SMF/CUC to AN-TL, SMF/CUC to CN-TL
Table 7.3.3.1-1: Information Elements in Set Request
	Information elements
	P
	Condition / Comment
	IE Type

	Add TN Stream Configuration
	C
	This IE shall be present if it is requested to configure a new TN stream. See Table 7.3.3.1-2.
Several IEs with the same IE type may be present to add multiple TN streams.
	Add TN Stream Configuration

	Modify TN Stream Configuration
	C
	This IE shall be present if it is requested to modify the configuration of an existing TN stream. See Table 7.3.3.1-3.
Several IEs with the same IE type may be present to modify multiple TN streams.
	Modify TN Stream Configuration

	Delete TN Stream Configuration
	C
	This IE shall be present if it is requested to delete the configuration of an existing TN stream. See Table 7.3.3.1-34.
Several IEs with the same IE type may be present to delete multiple TN streams.
	Delete TN Stream Configuration

	Parameters for Gate Control Information Calculation
	OC
	This IE may shall be sent to an AN-TL and CN-TL acting as  Talker, if the TimeAwareOffset is received from the CNC. When present, it shall contain parameters that enable the AN-TL/CN-TL to calculate gate control information for the Interface/Port(s) of the ES which transfers theassociated with TN streams being added, modified or deleted. See Table 7.3.3.1-5.
Several IEs with the same IE type may be present to provide parameters for gate control information calculation for multiple interfaces.
	Parameters for Gate Control Information Calculation



Table 7.3.3.1-2: Add TN Stream Configuration
	Octet 1 and 2
	
	Add TN Stream Configuration IE Type = 5 (decimal)
	

	Octets 3 and 4
	
	Length = n
	

	Information elements
	P
	Condition / Comment
	IE Type

	TN Stream ID
	M
	This IE shall contain a TN stream ID uniquely identifying the stream's configuration at the ES.
	TN Stream ID

	TN Stream Identification with mask-and-match
	C
	This IE shall be present if packets belonging to the TN stream are identified using mask-and-match information. (NOTE)
	Mask-and-match information

	TN Stream Identification with Data Frame Specification
	C
	This IE shall be present if packets belonging to the TN stream are identified using a Data Frame Specification. See Table 7.3.3.1-45. (NOTE)
	Data Frame Specification

	Interface configuration
	M
	Interface configuration of the ES for the TN stream, indicating an interface/port of the ES with which transfers the new TN stream is to be associated.
It may also indicate a destination MAC address, PCP and/or VLAN ID, if stream transformation is supported by the AN-TL/CN-TL and required to be performed at the AN-TL/CN-TL.
	Interface configuration

	NOTE:	Either the TN Stream Identification with mask-and-match IE or the TN Stream Identification with Data Frame Specification shall be present.



Table 7.3.3.1-3: Modify TN Stream Configuration
	Octet 1 and 2
	
	Modify TN Stream Configuration IE Type = 6 (decimal)
	

	Octets 3 and 4
	
	Length = n
	

	Information elements
	P
	Condition / Comment
	IE Type

	TN Stream ID
	M
	This IE shall contain the TN stream ID of the stream configuration to be modified.
	TN Stream ID

	Interface configuration
	C
	This IE shall be present if a different port (Interface Name) needs to be used for the TN stream.
When present, this IE shall be set as during the addition of the TN stream configuration but with the new port (Interface Name).
If this IE is received, the AN-TL/CN-TL shall replace any earlier received Interface Configuration with the new information received in this IE. 
	Interface configuration



Table 7.3.3.1-34: Delete TN Stream Configuration
	Octet 1 and 2
	
	Delete TN Stream Configuration IE Type = 7 (decimal)
	

	Octets 3 and 4
	
	Length = n
	

	Information elements
	P
	Condition / Comment
	IE Type

	TN Stream ID
	M
	This IE shall contain the TN stream ID of the stream's configuration to be deleted.
	TN Stream ID



Table 7.3.3.1-54: Data Frame Specification
	Octet 1 and 2
	
	Data Frame Specification IE Type = 8 (decimal)
	

	Octets 3 and 4
	
	Length = n
	

	Information elements
	P
	Condition / Comment
	IE Type

	Destination MAC Address
	C
	Destination MAC address. If absent, the destination MAC address shall be ignored for the purpose of Stream identification.
	Destination MAC address

	Source MAC Address
	C
	Source MAC address. If absent, the source MAC address shall be ignored for the purpose of Stream identification.
	Source MAC address

	VLAN Tag Info
	C
	Priority Code Point and/or VLAN ID used for stream identification
	Vlan Tag Info

	IPv4 tuple
	C
	IPv4 tuple for stream identification.
	IPv4 tuple

	IPv6 tuple
	C
	IPv6 tuple for stream identification.
	IPv6 tuple

	NOTE:	At least one IE shall be present.



Table 7.3.3.1-65: Parameters for Gate Control Information Calculation
	Octet 1 and 2
	
	Parameters for Gate Control Information Calculation IE Type = 9 (decimal)
	

	Octets 3 and 4
	
	Length = n
	

	Information elements
	P
	Condition / Comment
	IE Type

	Interface Name
	C
	When present, this IE shall indicate the Interface for which the TN stream parameters are provided. This IE shall be present if the ES supports multiple interfaces/ports.
	Interface Name

	Gate Control parameters
	M
	This IE shall contain Gate Control parameters of a TN stream mapped to the interface.
Several IEs with the same IE type may be present to provide gate control parameters for multiple TN streams mapped to the interface.
	Gate Control Parameters




* * * Next Change * * * *
[bookmark: _Toc148069844]8.2.1	General
A message may contain several IEs. In order to have forward compatible type definitions for the Ies, all of them shall be TLV (Type, Length, Value) coded. IE type values are specified in the Table 8.2.1-1.
The 3rd column of this table specifies if the IE is either Extendable or has a variable length or a fixed length and a reference to the clause where the IE is specified:
-	Fixed Length: the IE has a fixed set of fields, and a fixed number of octets;
-	Variable Length: the IE has a fixed set of fields, and has a variable number of octets.
For example, the last octets may be numbered similar to "5 to (n+4)". In this example, if the value of the length field, n, is 0, then the last field is not present;
-	Extendable: the IE has a variable number of fields, and has a variable number of octets.
The last fields are typically specified with the statement: "These octet(s) is/are present only if explicitly specified". The legacy receiving entity shall ignore the unknown octets.
In order to improve the efficiency of troubleshooting, it is recommended that the IEs should be arranged in the signalling messages as well as in the grouped IEs, according to the order the IEs are listed in the message definition table or grouped IE definition table in clause 7. However the receiving entity shall be prepared to handle the messages with IEs in any order.
Within IEs, certain fields may be described as spare. These bits shall be transmitted with the value set to "0". To allow for future features, the receiver shall not evaluate these bits.
Table 8.2.1-1: Information Element Types
	IE Type value
(Decimal)
	Information elements
	Comment / Reference

	0
	Reserved
	

	1
	Cause
	Fixed Length / 8.2.2

	2
	Requested ES Parameters
	Extendable / 8.2.3

	3
	End Station Interface
	Extendable / 8.2.4

	4
	Interface Capabilities
	Extendable / 8.2.5

	5
	Add TN Stream Configuration
	Extendable / Table 7.3.3.1-2

	6
	Modify TN Stream ConfigurationSpare. For future use.
	Extendable / Table 7.3.1-3

	7
	Delete TN Stream Configuration
	Extendable / Table 7.3.3.1-43

	8
	Data Frame Specification
	Extendable / Table 7.3.3.1-54

	9
	Parameters for Gate Control Information Calculation
	Extendable / Table 7.3.3.1-65

	10
	TN Stream ID
	Fixed Length / 8.2.6

	11
	Mask-and-match information
	Extendable / 8.2.7

	12
	Destination MAC address
	Fixed Length / 8.2.8

	13
	Source MAC address
	Fixed Length / 8.2.9

	14
	Vlan Tag Info
	Fixed Length / 8.2.10

	15
	IPv4 tuple
	Extendable / 8.2.11

	16
	IPv6 tuple
	Extendable / 8.2.12

	17
	Interface configuration
	Extendable / 8.2.13

	18
	Interface Name
	Variable length / 8.2.14

	19
	Gate Control Parameters
	Extendable / 8.2.15

	20
	Partial Failure Information
	Extendable / Table 7.4.1-2

	21 to 32767
	Spare. For future use.

	32768 to 65535
	Reserved for vendor specific IEs





* * * End of Changes * * * *
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