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1	Introduction
The applicability of 5GS, act as a transparent connection within a TSC system, to support Time-Sensitive Communications has been identified in SI on NR IIoT. One of the objectives on NR IIoT is to specify a new mechanisms catering for TSN traffics characteristics.
· Specify enhancements to satisfy QoS for wireless Ethernet when using TSC traffic patterns, including 
· Support of provisioning, from Core Network to RAN and between RAN nodes (e.g. upon handover), of UE’s TSC traffic pattern related information such as message periodicity, message size, message arrival time at gNB (DL) and UE (UL) [RAN3]. 
Up to now, SA2/RAN2 has already made some progress on TSC traffic related information. This contribution intends to discuss the RAN3 impact of TSC related enhancement.
2	Discussion
As we know, the characteristic of the TSN traffic is often periodic, deterministic and with a message size which is fixed or in a specified range. From the perspective of RAN, it is beneficial to more efficiently schedule either via CG/SPS or dynamic grants with the knowledge of TSN traffic pattern. The 5GS downlink and uplink output scheduling are illustrated in the Figure 1 and Figure 2. We can notice that the core network shall request “TSN traffic pattern A” and “TSN traffic pattern C” from the CNC, and forward them to gNB for optimizing radio resource.
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Figure 1 Delivery of additional TSN traffic pattern to RAN for radio optimization (downlink)
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Figure 2 Delivery of additional TSN traffic pattern to RAN for radio optimization (uplink)
As per TS23.501, the TSC assistance information is defined to describe the TSC traffic characteristics for using in the 5G System. TSC assistance information, as defined in Table 1, is provided from SMF to 5G-AN, e.g. upon QoS flow establishment [2]. 
Table 1 TSC Assistance Information
	Assistance Information
	Description

	Flow Direction
	The direction of the TSC flow (uplink or downlink).

	Periodicity
	It refers to the time period between start of two bursts.

	Burst Arrival time
	The arrival time of the data burst at either the ingress of the RAN (downlink flow direction) or egress interface of the UE (uplink flow direction).



It is clear that the granularity of TSCAI is a QoS flow specific info for unidirection. So during the QoS flow establishment/ modification procedure, the 5GS shall provide the uplink and downlink TSCAI for TSN traffic to gNB simultaneously. Considering the TSC QoS flows use a Delay Critical GBR resource type, it is nature way to introduce the TSCAI related information within the existing GBR QoS Flow Information IE. 
Proposal 1: Introducing the TSCAI related information in existing GBR QoS Flow Information IE
In Rel-15,5QI information only contains MDBV, PDB, packet error rate and priority level. For TSC QoS flows, the reliability targets for different applications are from 99.99% to 99.9999%. We only need to define multiple new 5QI values in specifications for different reliability targets. In order to optimize the scheduling in RAN side, the AN-PDB information shall be provide to gNB. The AN-PDB refers to the packet delay budget applicable to the radio interface, including AN processing. The PDB for TSC traffic is explicitly divided into 5G-AN PDB and CN PDB. The 5GS can derive the AN-DPB based on the given PDB provided by CNC and CN PDB, and provide it to gNB. Since the PDB is contained in 5QI information, there is no need to define a new AN-PDB in 5QI information and reuse the existing PDB IE for TSC traffic. For CU/DU split architecture, CU shall recalculate the AN-PDB in 5QI for TSC traffic, and forward it to DU. 
According to the RAN2 conclusion, the knowledge of survival time is beneficial to gNB. So the survival time shall be as the additional parameter in 5QI information for TSC traffic.
Proposal 2: There is no need to define a new AN-PDB in 5QI information and reuse the existing PDB IE for TSC traffic. For CU/DU split architecture, CU shall recalculate the AN-PDB in 5QI for TSC traffic, and forward it to DU
Proposal 3: The survival time shall be as the additional parameter in 5QI information for TSC traffic.
Based on the above analysis, the following procedures shall contain TSC QoS related information for TSC flow establishment, modification and handover procedure:
· NG AP: INITIAL CONTEXT SETUP REQUEST, HANDOVER REQUIRED/HANDOVER COMMAND, PDU SESSION RESOURCE SETUP REQUEST, PDU SESSION RESOURCE MODIFY REQUEST
· Xn AP: HANDOVER REQUEST
· F1 AP: UE CONTEXT SETUP REQUEST, UE CONTEXT MODIFICATION REQUEST
· E1 AP: BEARER CONTEXT SETUP REQUEST, BEARER CONTEXT MODIFICATION REQUEST
Proposal 4: For TSC QoS flow establishment, modification and handover procedure, the TSC QoS related information need to be included in NGAP, XnAP, F1AP and E1AP.
As per TR23.734 and TS23.501, the periodic deterministic communication only be supported in 5GS. Based on this conclusion, the TSC traffic can be also supported in MR-DC with 5GC scenario. The TSC QoS related information shall be included in S-NODE ADDITION REQUEST, S-NODE ADDITION REQUEST ACKNOWLEDGE, S-NODE MODIFICATION REQUEST, S-NODE MODIFICATION REQUEST ACKNOWLEDGE, S-NODE MODIFICATION REQUIRED message for Xn interface.
Proposal 5: RAN3 should consider to support The TSC traffic in MR-DC with 5GC scenario. The TSC QoS related information shall be included in S-NODE ADDITION REQUEST, S-NODE ADDITION REQUEST ACKNOWLEDGE, S-NODE MODIFICATION REQUEST, S-NODE MODIFICATION REQUEST ACKNOWLEDGE, S-NODE MODIFICATION REQUIRED message for Xn interface.
3	Proposal
This contribution intends to discuss the RAN3 impact of TSC related enhancement. Based on the above analysis, we have the following proposals:
Proposal 1: Introducing the TSCAI related information in existing GBR QoS Flow Information IE
Proposal 2: There is no need to define a new AN-PDB in 5QI information and reuse the existing PDB IE for TSC traffic. For CU/DU split architecture, CU shall recalculate the AN-PDB in 5QI for TSC traffic, and forward it to DU
Proposal 3: The survival time shall be as the additional parameter in 5QI information for TSC traffic.
Proposal 4: For TSC QoS flow establishment, modification and handover procedure, the TSC QoS related information need to be included in NGAP, XnAP, F1AP and E1AP.
Proposal 5: RAN3 should consider to support The TSC traffic in MR-DC with 5GC scenario. The TSC QoS related information shall be included in S-NODE ADDITION REQUEST, S-NODE ADDITION REQUEST ACKNOWLEDGE, S-NODE MODIFICATION REQUEST, S-NODE MODIFICATION REQUEST ACKNOWLEDGE, S-NODE MODIFICATION REQUIRED message for Xn interface.
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