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1. Overall Description:
SA2 thanks CT4 for their LS on Support of TSN enabled Transport Network. 

SA2 provides the following answers to CT4.


1) Clause 5.28a.2 of TS 23.501 specifies: 

"EndStationInterfaces: list of InterfaceIDs, one InterfaceID is associated with each Local F-TEID". 

Q1: Can SA2 clarify
· why an Interface ID needs to be associated with each Local F-TEID? 
· what does this mean for a Talker for which there is no "local F-TEID" (the Talker sends packets over a GTP-U tunnel towards a remote F-TEID)?
· when the ES supports a single ES interface, whether this assumes that the ES needs to report "virtual" ES interfaces using a different Interface Name per F-TEID?

SA2 Answer:

The SMF/CUC may instruct the NG-RAN and UPF to assign a separate N3 tunnel end point address for each QoS Flow/TSC stream, e.g. when AN-TL/CN-TL is not supported. This enables the TN to distinguish the QoS Flows based on the N3 tunnel destination IP addresses. If AN-TL/CN-TL is supported, the SMF/CUC may indicate the QoS Flow via mask-and-match configuration based on the TEID and QFI of the given QoS flow and the optional destination IP address. The TEID for a TN stream is not known during PDU session establishment and does not need to be contained in the get request. Hence, SA2 agrees to clarify TS 23.501, clause 5.28a as specified in the attachment.


2) 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 related 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 parameters used by the Talker to calculate the Gate Control Information are updated accordingly 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. 

Q2: Can SA2 clarify the expected system behavior/procedures to remove TN stream configurations at the AN-TL/CN-TL during the termination of a PDU session and how the parameters to calculate the Gate Control Information are updated at the AN-TL/CN-TL accordingly?

SA2 Answer:

If a PDU Session is released, SA2 decided that the PDU session release procedure needs to be updated to address this scenario. The update in the PDU session release procedure allow the exchange of a Set-Request/Response TL-Container containing all relevant information to perform following modifications at the AN-TL/CN-TL:

· Removal of the TN Stream information at the addressed interfaces for each QoS Flow of the PDU Session, and 
· Update of Gate Control input information to allow at each addressed interface the recalculation of the Gate Control Information for remaining streams.
Hence, SA2 agrees to clarify TS 23.502 as specified in the attachment.


3) 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 connection always active. 

Q3: Can SA2 confirm that it is intentional to not support the configuration of TN streams (at the AN-TL) in the Service Request procedure?

SA2 Answer:

SA2 confirms that the TL-Container exchange is not supported in the Service Request procedure as for time-sensitive communication, time synchronization and deterministic networking only always-on PDU sessions are established (TS 23.501, clause 5.27.0).


4) CT4 assumes that the protocol should enable the SMF/CUC to 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, but that it is not required to support selecting a new ES interface with a different MAC address nor to modify any of the following parameters of a TN stream configuration: TN stream identification information, Destination MAC address, Priority Code Point, VLAN ID. 

Q4: Can SA2 confirm the TN stream configuration modifications that the protocol should enable to support in Rel-18.

SA2 Answer:

SA2 has not discussed to modify the Time Aware Offset of a TN stream configuration received from the CNC directly by the SMF/CUC in R18. However, SMF/CUC can modify streams by sending via UNI updated stream requirements for an existing StreamID. The stream modification is typically performed when for example a new Listener joins. Due to the situation that the Listener Join scenario is not required because in Rel-18 connected mode mobility is not used in deployments with a TSN enabled TN, and the IEEE P802.1Qdj specification is not finalized on this aspect, SA2 recommends using the stream termination and stream establishment mechanism when a stream modification is required.


5) In Table 46-3 of IEEE Std 802.1Q, the InterfaceID contains the ES MacAddress and InterfaceName. Table M.2-1 of TS 23.501 defines only the InterfaceName for the Interface Configuration (Set Request). 

Q5: It is intentional to define the Interface Configuration (Set Request) in Table M.2-1 of TS 23.501 without the MacAddress, and if so, why?

SA2 Answer:

No. It is a mistake in the Table M.2-1. Please see the update in Annex M.2 of TS 23.501 as in the attachment.

[bookmark: _Hlk147936865]6) CT4 understands that DataFrameSpecification or mask-and-match stream identification parameters are used to identify the packets of the TN stream. Further, TL-Container allows to transfer IEEE802-MacAddresses and IEEE802-VlanTag in the DataFrameSpecification as well as in the InterfaceConfiguration of End Station. Based on the Set procedure only SMF/CUC can select and provide IEEE802-MacAddresses and IEEE802-VlanTag to the AN-TL/CN-TL, i.e. it is assumed that the IEEE802-MacAddresses and IEEE802-VlanTag are provided in the InterfaceConfiguration. Unclear is when the IEEE802-MacAddresses and IEEE802-VlanTag are needed in the DataFrameSpecification, because there is no Ethernet header available for the GTP-U packet when the set request is initiated.

Q6: Is this a correct understanding? Why are the Destination/Source MAC addresses and VLAN ID also contained in DataFrameSpecification as parameters in the TL-Container in Table M.2-1 of TS 23.501?

SA2 Answer:

No. DataFrameSpecification is sent by SMF/CUC to the CNC to identify the packets of the TN stream in the set-request during QoS Flow establishment. InterfaceConfiguration is to assist the network in meeting the Streams’ requirements. They are for different purpose. Please see the update in Annex M of TS 23.501 as in the attachment.


7) CT4 assumes 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.

Q7: Can SA2 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.

SA2 Answer:

TSN Stream in the set request can be identified by a QFI parameter within a PDU Session.

Thus, the introduction of a new parameter like streamID is not required from SA2 perspective. CT can further discuss the protocol handling on this aspect if needed.

8) A Set Request can include parameters to enable the Talker to calculate 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 a specific Interface/Port. Table M.2-1 of TS 23.501 does not require though the SMF/CUC to provide information that defines which TN stream, addressed in the Set-Request, is associated with a particular instance of the parameters (Interval, Max Frame Size, Time Aware Offset). This is also important when a single set request is used to add, modify, and delete multiple streams of a same PDU session and some requested stream configurations failed, because only such TN stream identification allows to identify which parameters to calculate the Gate Control information needs to be considered.

Q8: Is it intentional to not include information like the TN StreamID to identify for each TN stream the particular instance of the parameters (Interval, Max Frame Size, Time Aware Offset)? 

SA2 Answer:

Please refer to clarification provided in Q7.


9) If the AN-TL/CN-TL receives multiple Set Requests (adding, modifying, deleting TN streams) for the same or different PDU sessions, CT4 understands that 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, CT4 assumes 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. It should be noted though that this could result in the UPF/CN-TL deferring the sending of multiple responses to the SMF/CUC for set requests that would be received out of order at the CN-TL due to e.g. the loss and retransmission of a PFCP message carrying another set request.

Q9: Can SA2 confirm the above assumption. 

SA2 Answer:

As also clarified in answer for Q7, the set request can be identified by a QFI parameter within a PDU Session and it is assumed SMF can also modify/establish multiple QoS Flows for the same or different PDU Sessions. Thus, SA2 confirms that multiple Set-Requests for the same or different PDU sessions may be sent to establish or terminate TN streams. SA2 expects that the Set-Request/Response procedures specified by CT4 handles this aspect accordingly.


10) 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/CN-TL) with its port(s) is always dedicated to a single SMF/CUC to avoid inconsistent gate control information. 

Q10: Can SA2 confirm the above assumption. 

SA2 Answer:

SA2 confirms a single Interface (Port) cannot be shared between different configuration domains due to the communication via UNI with a single TN CNC that is responsible for the configuration domain. it is not possible that a schedule and its Gate Control Input Information is inconsistent.

But IEEE P802.1Qdj draft 1.2 states that multiple CUCs could co-exist and operate in parallel in the same configuration domain. There is no need to dedicate an End Station to one CUC, i.e., an AN-TL/CN-TL can also exchange information via TL-Containers with multiple AN-TL/CN-TL. 

SA2 has endorsed the attached stage 2 CRs based on the current status as detailed in the above answers. SA2 will continue to work and send a follow-up LS from SA2#160 November meeting.


2. Actions:
To CT4 group.
ACTION: 	
SA2 kindly asks CT4 to take SA2 responses into account and accordingly drive the Stage 3 specifications.
	

3. Date of Next SA2 Meetings:
SA2 Meeting calendar can be found at:
https://www.3gpp.org/dynareport?code=Meetings-S2.htm

