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1   Introduction
According to the approved “New WID: Support of NR Industrial Internet of Things (IoT)”, the following bulletin involves RAN3 to specify QoS enhancement in context of TSC traffic pattern [1].

· 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].

This contribution intends to identify the RAN3 impacts by analyzing necessary QoS related information for RAN support of TSC.

2   Discussion

2.1   The dynamic CN component of the PDB
In SA2 131 meeting, support of E2E PDU division was agreed to be captured as part of 5QI information in [3]. 

	The delay budget that applies to the radio interface is determined from substracting the delay between the UPF terminating N6 and the 5G-AN from a given PDB. For certain delay critical GBR QoS Flows, in order to maximise the remaining PDB available for the NG-RAN, a dynamic CN component of the PDB, which represents the delay between the UPF terminating N6 and the 5G-AN, can be used. 

The dynamic CN component of the PDB may be derived by the NG-RAN node in two ways: 

-
Configured in each NG-RAN node, per delay critical GBR 5QI, based on variety of inputs such as different IP address(es) or TEID range of UPF terminating the N3 tunnel, etc; 

-
Configured in the SMF, per delay critical GBR 5QI, for different combinations of PSA-to-NG-RAN-node delays and signalled to NG-RAN during the PDU Session Establishment, PDU Session Modification, Xn/N2 handover and the Service Request procedures


Hence the dynamic CN component of the PDB is signalled to NG-RAN to derive the PDB over the radio interface as part of QoS profiles. Also the Xn and E1 related specification should be updated accordingly. 
The related CRs are provided in [4-7]. 
Proposal 1: The dynamic CN component of the PDB as part of QoS profiles is included in the NG/Xn/E1 specifications.  

2.2   TSC traffic pattern
In the previous RAN2 meeting, TSC traffic pattern provision was discussed and RAN2 has agreed that the knowledge of TSC traffic pattern is useful for the gNB to allow it to more efficiently schedule traffic either via Configured Grants and/or SPS or with dynamic grants. The following parameters can be beneficial for the gNB from the perspective of scheduling [2]:

· message periodicity

· message size

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

SA2 already agreed to introduce the TSC Assistance Information (TSCAI) describing the TSC traffic pattern, of which the knowledge is useful for the gNB to allow it to more efficiently schedule traffic flow. As captured in TS 23. 501, the following TSC assistance information are provided from SMF to gNB upon QoS flow establishment. 
Table 5.27.2-1: 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).


Editor's note:
Need for other parameters (e.g. survival time) FFS.
Editor's note:
Which clock the periodicity and burst arrival time refer to is FFS.

From above TSC traffic pattern and TSCAI as agreed in RAN2 and SA2, respectively, we can observe both information actually serve the same purpose and TSCAI is supposed to reflect the TSC traffic pattern, i.e. TSCAI is acquired by gNB from CN, which is taken as QoS characteristics of the TSC traffic pattern associated with a particular TSN QoS flow. However, regarding the message size, it is still missing in the TSC AI specified by SA2. As it is useful to determine the appropriate configuration of configured grant and SPS, which is identified by RAN2, we suggest RAN3 wait for further inputs to TSC AI.  
Proposal 2: TSC Assistance Information should be included as part of QoS flow information to NG-RAN in terms of flow direction, periodicity and burst arrival time. Additional parameter, e.g. message size, is pending to further SA2 inputs.
2.3   Additional QoS parameters
With respect to the QoS parameters per QoS flow, according to the R15 5QI to QoS characteristics mapping, only MDBV, packet delay budget, packet error rate and priority level are considered as QoS characteristics. However, as in [8], taken Factory automation as example in Figure 1, the KPI of reliability of 99.9999% and 2ms E2E delay is not specified by existing standardized 5QI. Therefore, new 5QI is needed to be obtained in RAN in terms of low latency and high reliability.  

	Use case
(Clause #)
	Reliability (%)
	Latency (ms)
	Jitter
(ms)
	# of UEs
(per cell)
	Data packet size and traffic model
	Synchronisation clock synchronicity requirement
	Description 

	Factory automation

(22.804: 5.3.2)
	99.9999
	[2](end to end latency)
	
	 [4, 40]
	20 byte, 50 byte
Periodic and deterministic traffic model
	< 1 µs
	Motion control


Figure 1. Requirements for use case of Factory automation

Proposal 3: RAN3 assumes that new QoS profiles are needed in RAN to fulfil the diverse requirements of TSN, which can be decided by SA2.  

3   Conclusion
In this contribution, we provide our analysis on potential RAN3 impacts regarding support for Wireless Ethernet enhancements and QoS as identified in Study on NR Industrial IoT and have the following observation and proposals:

Proposal 4: The dynamic CN component of the PDB as part of QoS profiles is included in the NG/Xn/E1 specifications.  

Proposal 5: TSC Assistance Information should be included as part of QoS flow information to NG-RAN in terms of flow direction, periodicity and burst arrival time. Additional parameter, e.g. message size, is pending to further SA2 inputs.

Proposal 6: RAN3 assumes that new QoS profiles are needed in RAN to fulfil the diverse requirements of TSN, which can be decided by SA2.  

The CR on the dynamic CN component of the PDB for the related specifications can be found in [4-7]. 
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