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Abstract of the contribution: This paper proposes solution #9 update to use the correct MaxFrameSize.
1. Proposal

TR 23.700-25 defines the key issue 5: Interworking with TSN network deployed in the transport network.

For this Key Issue the following areas should be studied:
a)
The architecture enhancement to support the interworking between 5GS and TSN networks deployed in the transport network.

b)
What information are needed and how to collect these information from 5GS (e.g. NG-RAN, 5GC NF), so that the 5GS can interact with TSN network. Also, determine which 5GS entity is responsible to provide it to the TSN network deployed in the transport network.

It is proposed to update solution #9 as follows:

Solution #9:
The MaxFrameSize of the TSN Transport stream needs to consider beside the framing bits correction also the 5GS protocols at N3 interface, i.e. the GTP-U tunnel overhead, and in case of untrusted connections the IPSec tunnel overhead.

*****************************************START of CHANGE **********************************************

6.9.2
Functional Description
5GC will act as CUC to interact with the TN CNC. RAN and UPF will act as Talker or Listener. It is proposed to introduce Access Network TSN Translator (AN-TT) and N3 interface TSN Translator (N3-TT) as network termination point for the N3 interface. AN-TT and N3-TT support the functionality of Talker and Listener (End Station).

The architecture is as Figure 1:
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Figure 6.9.2-1: Architecture on interworking with TSN transport network

NOTE:
The TN CNC in transport network (TN) is independent from the CNC in the DN.

As CUC needs to interact with the End Station, it is proposed the SMF will act as the CUC or the CUC functionality is collocated with SMF. SMF/CUC provides merged stream requirements (i.e. translated Talker group and Listener group information) as specified in clause 45.1.7 of IEEE P802.1Qdj [10] via the User/Network-Interface (UNI) to the TN CNC. TN CNC uses the merged stream requirements as input to select respective path(s) and calculate schedules in TN. Based on the results, the TN CNC provides merged end station communication-configuration back to the SMF/CUC. The SMF may further adjust the transmit time of the stream in UPF and RAN.

In particular, the details of providing End Station related information to generate the merged stream requirements by the SMF/CUC are as following:

For the Talker group:

‐
Stream ID and Stream Rank can be generated by the SMF/CUC based on pre-configuration.

‐
EndStationInterfaces and Interface Capabilities can be pre-configured in the SMF/CUC or the SMF/CUC can collect them during PDU Session Establishment from AN-TT and N3-TT.

Editor's note:
DataFrameSpecification is optional and its usage is FFS.

‐
In TrafficSpecification elements, there are several parameters related to the TSC traffic within 5GS:

‐
MaxFrameSize, SMF/CUC could generate it from the Burst Size of the TSC traffic. PCF needs to transfer the Burst Size to the SMF. SMF also needs to consider the framing bits which are not used for transferring in 5GS (e.g. CRC), the GTP-U tunnel overhead.
‐
MaxFramesPerInterval, SMF could set it as 1.

‐
Interval, SMF could generate it from the Periodicity of the traffic.

‐
TSpecTimeAware group:

‐
EarliestTransmitOffset, SMF could generate it from the Burst Arrive Time (BAT) of the traffic (i.e. the BAT in TSC Assistance Container as described in clause 5.27.2 of TS 23.501 [2]) and jitter. For uplink, the BAT in AN-TT should be the BAT in UL plus the sum of UE-DS-TT Residence Time and 5G-AN PDB. EarliestTransmitOffset could be set as the sum of the BAT in AN-TT and jitter. For downlink, the BAT in N3-TT should be the sum of the BAT in DL and UPF Residence Time. EarliestTransmitOffset could be set as the sum of the BAT in N3-TT and jitter.

‐
LatestTransmitOffset, the last chance within an interval should leave enough time to transfer a packet with MaxFrameSize. Thus, the SMF could generate it from the BAT in AN-TT/N3-TT subtracting the sum of jitter and the time to transfer a packet with MaxFrameSize.

‐
Jitter, SMF could generate it based on local configuration.

‐
UserToNetworkRequirements.MaxLatency:

‐
NumSeamlessTrees, SMF/CUC could set it as 0 if no redundancy is needed, otherwise it could use other values.

‐
MaxLatency, SMF/CUC could generate it based on CN PDB and UPF Residence Time, i.e. it should be CN PDB minus UPF Residence Time.

The Listener group contains Stream ID, EndStationInterfaces, UserToNetworkRequirements, and Interface Capabilities. The SMF could generate the corresponding information in the same way as defined for the Talker group.

Editor's note:
It is assumed that the merged stream requirements will contain at least the same information as defined for the User/network configuration information (i.e. Talker group and Listener group).

The merged end station communication-configuration provided by TN CNC to the SMF/CUC includes:

‐
Stream ID.

‐
StatusInfo.

‐
AccumulatedLatency.

‐
InterfaceConfiguration:

‐
MAC Address.

‐
VLAN Tag.

‐
IPv4/IPv6 Tuples.

‐
TimeAwareOffset.

‐
FailedInterfaces.

The details of the above information are described in IEEE Std 802.1Qcc [6]. When the SMF/CUC receives the merged end station communication-configuration, the SMF/CUC should configure the AN-TT and N3-TT based on the TimeAwareOffset. The AN-TT and N3-TT should set the sending time of the traffic (e.g. AdminBaseTime and OperBaseTime) accordingly.

Editor's note:
It is assumed that the merged end station communication-configuration will contain at least the same information as defined for the status.

********************************************END of CHANGE **********************************************
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