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1	Information
In [1], the Work Item “Support of NR Industrial Internet of Things (IoT)”  is approved and one of the objectives is:
· 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].
· Support for multiple simultaneous active semi-persistent scheduling (SPS) configurations for a given BWP of a UE. [RAN2, RAN1].
· Support for shorter SPS periodicities than the existing ones [RAN2, RAN1].

This paper discusses the provision of the TSC traffic patterns.
2	Discussion
In [2], SA2 has agreed the solution that 5G core network should provide / relay TSN traffic pattern of the incoming TSN traffic to gNB, so that gNB can use the information to do better radio optimization. The TSN traffic pattern is available at the 5G core interacting with TSN CNC and it could be provided to the RAN beforehand.
The information of the traffic pattern such as at least periodicity and message size would be required. Also, information on when the periodic data arrives i.e. a time reference or offset would be helpful.
Note: What is the periodicity in reference to, e.g. absolute time, is FFS. How does Message size relate to MDBV defined for 5GS QoS is FFS.
As show in the below figures extract from [2], the additional TSN traffic pattern A is sent to gNB in downlink, and the additional TSN traffic pattern C is sent to gNB in uplink, for radio optimization.
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Delivery of additional TSN traffic pattern to RAN for radio optimization (downlink)



The procedure in [2] is show in below chart.
	


Figure 6.x.2.1-1 5GS distributes additional TSN traffic pattern to gNB for radio optimization purpose
The delivery of TSN traffic pattern used by current node for 5GS output scheduling has been described in the Solution, the following procedure describes the difference that related to deliver additional TSN traffic pattern used by preceding node.
1. CNC distributes the TSN QoS requirements and traffic pattern (specific for current node) to 5G virtual bridge via TSN AF. For radio optimization purpose, the AF can request the additional traffic pattern for the preceding node from the CNC (e.g. triggered by CNC configuration event), i.e. when CNC sends TSN QoS requirements and “traffic pattern B” to AF as part of bridge configuration request, AF then asks CNC for additional TSN traffic pattern information of the preceding node.
Note*: During the 5G virtual bridge registration stage, the 5GS may indicate the needs of traffic pattern for both current bridge and preceding node. Then CNC may be configured to send both traffic patterns (e.g. both “TSN traffic pattern B” and “traffic pattern A” in figure 1) to 5G bridge.  However the CNC behaviour is out of scope of 3GPP.
2. The additional TSN traffic pattern used by preceding node are forwarded to PCF (directly or via NEF)
3. PCF finds suitable 5G QoS policies and rules that can fulfil the TSN QoS characteristics (i.e. mapping TSN QoS characteristics to 5G QoS profiles).

4. PCF triggers the PDU session modification procedure to establish a new 5G QoS flow according to the selected QoS policies and rules. SMF configures UE, gNB and UPF for QoS enforcement according to existing 3GPP procedure (see TS 23.501 clause 5.7). Every QoS flow has a QoS flow Identifier (QFI), therefore for every mapped TSN flows, the QFI can be used to identify the link between TSN traffic profile and QoS flow.  An example mapping can be:  QFI 5G QoS profile  TSN QoS characteristics  TSN traffic pattern used by current node  TSN traffic pattern used by preceding node.  
In both uplink and downlink direction, PCF distributes the additional TSN traffic pattern used by preceding node to RAN via SMF and AMF. The additional TSN traffic pattern used by preceding node and associated QFI reference are sent from SMF to RAN via N2 information using existing PDU session establishment/modification procedure.  New information element may need to be introduced in N2 information to carry the additional TSN traffic pattern and QFI reference.  PDU session resources setup/modification procedure can be used to carry the additional TSN information from AMF to gNB, e.g. NGAP over N2 [TS 38.413]. The QFI reference is used by gNB to link the additional TSN traffic pattern to a specific TSN flow.
5. PCF response to TSN AF (directly or via NEF).
6. TSN AF response to CNC.



2.1	RAN3 Impacts
In the above steps, the step 4 is in the scope of RAN3, to provision the additional TSN traffic pattern from SMF to RAN. Following the communication between SMF and RAN node, the SMF IE could be used.
In TS 38.413, the QoS Flow list is included in the SMF IE transfer in the PDU Session Resource Setup/Modify Request.
A natural way would be to include a “Traffic Characteristics” in the structure to convey the additional TSN traffic pattern information.
	[bookmark: _Toc534720687]9.3.4.1	PDU Session Resource Setup Request Transfer
This IE is transparent to the AMF.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	PDU Session Aggregate Maximum Bit Rate
	O
	
	9.3.1.102
	This IE shall be present when at least one non-GBR QoS flow is being setup.
	YES
	reject

	UL NG-U UP TNL Information
	M
	
	UP Transport Layer Information
9.3.2.2
	UPF endpoint of the NG-U transport bearer, for delivery of UL PDUs.
	YES
	reject

	Additional UL NG-U UP TNL Information 
	O
	
	UP Transport Layer Information
9.3.2.2
	UPF endpoint of the additional NG-U transport bearer, for delivery of UL PDUs.
	YES
	reject

	Data Forwarding Not Possible
	O
	
	9.3.1.63
	This IE may be present in case of HANDOVER REQUEST message and shall be ignored otherwise.
	YES
	reject

	PDU Session Type
	M
	
	9.3.1.52
	
	YES
	reject

	Security Indication
	O
	
	9.3.1.27
	
	YES
	reject

	Network Instance
	O
	
	9.3.1.113
	
	YES
	reject

	QoS Flow Setup Request List
	
	1
	
	
	YES
	reject

	>QoS Flow Setup Request Item
	
	1..<maxnoofQoSFlows>
	
	
	-
	

	>>QoS Flow Identifier
	M
	
	9.3.1.51
	
	-
	

	>>QoS Flow Level QoS Parameters
	M
	
	9.3.1.12
	
	-
	

	>>E-RAB ID
	O
	
	9.3.2.3
	
	-
	

	>>Traffic Characteristics
	O
	
	x.y.z
	Details in TS 23.501 [9]. This IE carry the additional Traffic pattern information associated with the QFI.
	-
	



	Range bound
	Explanation

	maxnoofQoSFlows
	Maximum no. of QoS flows allowed within one PDU session. Value is 64.






The other RAN3 specification has the similar QoS Flow List structure. At the moment, we see the need to provision the traffic characteristics to XnAP and F1AP. 

While the “Traffic Characteristics” can easily fit in the current message structure, the definition of the IE itself needs further discussion. For this RAN3 needs to coordinate with the SA2 and RAN2 groups.
Proposal 1:   RAN3 to discuss if to include the “Traffic Characteristics” in the QoS Flow List in the SMF IE transfer for setup and modify for NGAP. Similar approach in other specification.
Proposal 2: RAN3 to discuss include the “Traffic Characteristics” in XnAP and F1AP.
Proposal 3: RAN3 to coordinate with the other working groups for the definition of the additional TSN pattern information.

3	Proposal
Proposal 1:   RAN3 to discuss if to include the “Traffic Characteristics” in the QoS Flow List in the SMF IE transfer for setup and modify for NGAP. Similar approach in other specification.
Proposal 2: RAN3 to discuss include the “Traffic Characteristics” in XnAP and F1AP.
Proposal 3: RAN3 to coordinate with the other working groups for the definition of the additional TSN pattern information.
[3] to [5] are submitted to show the implementation in the NGAP, XnAP and F1AP.
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