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1 Introduction
In RAN2#105 meeting, the following text had been captured in TR 38.325 [1] as potential solutions and enhancements on the issue of whether the knowledge of TSN traffic pattern (i.e. periodicity, message size, reference time or offset) would be useful for the gNB and how the gNB to get the information of TSN traffic pattern, either from the UE or from the Core Network: 
	Knowledge of TSN traffic pattern is useful for the gNB to allow it to more efficiently schedule either via CG/SPS or dynamic grants. It would be beneficial to provide the relevant information, e.g. upon QoS flow establishment. The provided information should at least include message periodicity, message size and reference time/offset. Additionally, such information as survival time could be considered, if deemed useful.

The information could be provided either from the Core Network or from the UE, but since Core Network interacts directly with the TSN network and possesses all the required information, it is preferred for this information to be signaled from the Core Network.


Additionally, a LS on assistance information for TSN traffic flows to indicate the RAN2’s conclusion had been sent to SA2 [2], as follows:
	RAN2 has studied TSN traffic patterns, their characteristics and potential impact on QoS and scheduling in RAN. Considering the deterministic nature of TSN traffic, RAN2 has agreed that the knowledge of TSN traffic pattern is useful for the gNB to allow it to more efficiently schedule traffic either via Configured Grants, Semi-Persistent Scheduling or with dynamic grants. Therefore, it would be beneficial for the gNB to receive from the Core Network the following assistance information describing TSN traffic flow, e.g. upon QoS flow establishment:

· message periodicity

· message size

· message arrival time at gNB (DL) and UE (UL)


However, there still some other left issues on how to use of the knowledge of the traffic pattern for configuration optimization, as shown in the following sections. And we provide a LS on the assistant information describing TSN traffic flow to SA2 as referred [4]. 
2 Discussion
As we know, the TSN network is to provide a communication system to meet the requirement of time sensitive and deterministic service. More specifically, one object of this SI is to satisfy QoS for wireless Ethernet when using TSN traffic patterns as specified in TR 22.804 [3], which demands the 5G system shall support cyclic traffic with cycle times.
Illustration for 5GS downlink and uplink output scheduling are defined in [4] , agreed CR in SA2#103, by means of the 5GS is modelled as TSN Bridge.
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Figure 1.  Delivery of additional TSN traffic pattern to RAN for radio optimization (downlink)

Figure 1 illustrate 5G System downlink output scheduling. The “traffic pattern A” in the figure is incoming TSN traffic pattern for the gNB, which is the output traffic from node (A) follows “traffic pattern A”. Hence, in order to optimize radio resource for TSN traffic, the captured solution in SA2 is that 5GS has to request “TSN traffic pattern A” from the CNC, and then forward it to gNB. Regarding “TSN traffic pattern B”, which is for doing output scheduling at UE for downlink traffic towards TSN node (c), the 5GS currently only needs to distribute the “TSN traffic pattern B” from the AF to UE translator in downlink direction for the output scheduling purpose. However, it seems “TSN traffic pattern B” can reflect the requirement and characteristic of the output traffic from UE and derive the allowed latency and jitter for gNB, it is useful assistant information for radio resource optimization.
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Figure 2.  Delivery of additional TSN traffic pattern to RAN for radio optimization (uplink)

Figure 2 illustrate 5G System downlink uplink scheduling case. The “traffic pattern C” in the figure is incoming TSN traffic pattern for the gNB, which is the output traffic from node (C) follows “traffic pattern C”. Hence, in order to optimize radio resource for TSN traffic, the captured solution in SA2 is that 5GS has to request “TSN traffic pattern C” from the CNC, and then forward it to gNB. Regarding “TSN traffic pattern B”, which is for doing output scheduling at UPF for uplink traffic towards TSN node (A), the 5GS currently only needs to distribute the “TSN traffic pattern B” from the AF to UPF translator in uplink direction for the output scheduling purpose. 

Therefore, in the SA2 captured solution, for both uplink and downlink direction, PCF distributes the additional TSN traffic pattern used by preceding node to RAN via SMF and AMF, using existing PDU session establishment/modification procedure with enhanced N2 information to carry the additional TSN traffic pattern and QFI reference. And the QFI reference can be used by gNB to link the additional TSN traffic pattern to a specific TSN flow. Hence, we can observe that only the TSN incoming traffic patterns, e.g. “TSN traffic pattern A” or “TSN traffic pattern C” in the figures for UL and DL respectively can be acquired from CN from the solutions.

Observation 1: The TSN UL/DL output traffic patterns, e.g. “TSN traffic pattern B” in the figures, can reflect the requirement and characteristic of the output traffic from UE/UPF and be used to derive the allowed latency and jitter for gNB, which are useful assistant information for radio resource optimization.
Observation 2: Only the TSN UL/DL incoming traffic patterns, e.g. “TSN traffic pattern A” or “TSN traffic pattern C” in the figures for UL and DL respectively can be acquired from CN from the solutions.
Proposal 1: It is proposed that the gNB can request both UL and DL TSN output traffic pattern (i.e. message arrival time at gNB (DL) and UE (UL)) from Core Network or UE for radio resource optimization.
As captured in the TR, it is preferred for this information to be signaled from the Core Network. However, since the traffic in TSN networks is highly deterministic, although the UE cannot acquire the UL and DL TSN traffic pattern from TSN, it is feasible for the UE to anticipate the TSN traffic pattern profile based on the historical TSN traffic pattern of the same TSN flow. This will bring benefit of flexibility, if there is some coordination mechanism between the UE and the network for the traffic properties, e.g. traffic pattern information. Additionally, in release 14, a new SPS assistance information was added into the UEAssistanceInformation message in LTE V2X, so that the UE can provide the network the traffic pattern of a UL logical channel with some enhancement as described in above section.
Observation 3: anticipated UL TSN traffic pattern can also be derived and sent to gNB by UE.

Proposal 2: for UL TSN traffic pattern information, it is proposed gNB can also acquire the anticipated UL TSN traffic pattern information from UE via the enhanced traffic pattern information originally introduced in LTE V2X.
3 Conclusions
Observation 1: The TSN UL/DL output traffic patterns, e.g. “TSN traffic pattern B” in the figures, can reflect the requirement and characteristic of the output traffic from UE/UPF and be used to derive the allowed latency and jitter for gNB, which are useful assistant information for radio resource optimization.
Observation 2: Only the TSN UL/DL incoming traffic patterns, e.g. “TSN traffic pattern A” or “TSN traffic pattern C” in the figures for UL and DL respectively can be acquired from CN from the solutions.
Proposal 1: It is proposed that the gNB can request both UL and DL TSN output traffic pattern (i.e. message arrival time at gNB (DL) and UE (UL)) from Core Network or UE for radio resource optimization.
Observation 3: anticipated UL TSN traffic pattern can also be derived and sent to gNB by UE.

Proposal 2: for UL TSN traffic pattern information, it is proposed gNB can also acquire the anticipated UL TSN traffic pattern information from UE via the enhanced traffic pattern information originally introduced in LTE V2X.
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