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1	Introduction
SA2 has almost finalized the discussion on the contents and description of TSC Assistance Information (TSCAI). They are described in [1] in the following way:
	[bookmark: _Toc11137135]5.27.2	TSC Assistance Information (TSCAI)
TSC assistance information describes TSC traffic characteristics for use in the 5G System. The knowledge of TSN traffic pattern is useful for the gNB to allow it to more efficiently schedule periodic, deterministic traffic flows either via Configured Grants, Semi-Persistent Scheduling or with dynamic grants. TSC assistance information, as defined in Table 5.27.2-1, is provided from SMF to 5G-AN, e.g. upon QoS flow establishment. The TSCAI parameters are set according to corresponding parameters obtained from the AF. The maximum value of TSC Burst Size should be mapped to a 5QI with MDBV that is equal or higher. For TSC QoS flows, MDBV (described in clause 5.7.3.7) is set to the Maximum Burst Size of the aggregated TSC streams to be allocated to this QoS flow. If the AF does not provide a TSC Burst Size for aggregated TSC streams, then the MDBV is set to the default value for the TSC 5QI of the corresponding traffic class.
The determination of the TSCAI by the SMF is based on information received from the TSN AF. The Burst Arrival Time component of the TSCAI that is signalled to the 5G-AN is specified with respect to the 5G clock. The SMF is responsible for mapping the Burst Arrival Time from a TSN clock (that the TSN stream is based on) to the 5G clock.
In the case of drift between TSN time and 5G time, the UPF updates the offset to SMF. The SMF may then trigger a PDU session modification as defined in TS 23.502 [3] clause 4.3.3 in order to update the TSCAI parameter to the NG-RAN without requiring AN specific signalling exchange with the UE.
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).






During the last meeting, SA2 clarified that the burst arrival time and periodicity are provided with respect to 5G time. However, one more issue, having a very big significance for RAN, is whether there is always a single set of TSCAI per QoS flow provided by 5GC or multiple TSCAI sets are allowed for the case where multiple TSC streams are mapped a single QoS flow. This paper discusses this aspect.
2	Impacts of aggregating of multiple TSC streams on a single QoS flow on TSCAI
As described in [1], “TSC assistance information, as defined in Table 5.27.2-1, is provided from SMF to 5G-AN, e.g. upon QoS flow establishment.” It is also stated that: “For TSC QoS flows, MDBV (described in clause 5.7.3.7) is set to the Maximum Burst Size of the aggregated TSC streams to be allocated to this QoS flow.” From this description, it can be concluded that SA2 is considering mapping of multiple TSC streams and that the provided MDBV value should correspond to a burst size of the aggregated TSC streams. However, it is not completely clear whether TSCAI is to be provided per QoS flow or per each TSC stream carried inside the QoS flow. 
Observation 1: It is unclear whether SA2 intends have TSCAI provided from 5GC to RAN per QoS flow or per each TSC stream aggregated into a specific QoS flow.
From RAN perspective, if the information is to be of full use, it needs to be considered per TSC stream as each of those can have different periodicity, starting time or even direction. If the information was to be provided per an aggregate of TSC streams, it would be unclear how it was supposed to be interpreted in the gNB, e.g.:
· Is the periodicity a combined periodicity during which the packets associated to multiple TSC streams repeat? 
· Is the starting time indicating starting time of such a burst of packets? 
Furthermore, even if those definitions were clarified, such aggregated information would be of limited use as the scheduler input of the gNB, which would not know when the packets are actually supposed to arrive at RAN (except maybe the first packet of the burst). This would make it impossible for the gNB to provide the UE with proper configurations of Configured Grants or Semi-Persistent Scheduling, as the timing of those should correspond to the time of arrival of each of the packets. Otherwise it would be impossible to meet the PDB of some packets with CG or SPS configurations. The issue is presented in Figure 1.
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[bookmark: _Ref15397250]Figure 1 Exemplary interpretation of TSCAI based on current description in TS 23.501
As can be seen, in case multiple TSC streams are aggregated onto a single QoS flow with a single set of TSCAI parameters, it is unclear how the gNB could use it, e.g.:
· How many CG/SPS resources are needed? (as the number of TSC streams is unknown)
· Where to configure a CG/SPS resource? (as only arrival time of the burst, i.e. the first packet in the burst, is known)
· How big should each CG/SPS resource be? (as MDBV is derived based on PDB, it is unclear how big each packet is or how much data is to be carried within a certain burst)
Observation 2: In the current form, in case multiple TSC streams are mapped on a single QoS flow, TSCAI is unusable by the gNB. 
There are three potential solutions to this issue:
1. TSCAI is only provided to RAN in case there is a single TSC stream mapped on the QoS flow.
2. TSCAI includes an information about the number of mapped TSC streams (or at least it indicates if the number of flows is one or more).
3. TSCAI parameters are provided per TSC stream. In that situation, ideally, MDBV should also be provided per TSC stream, so that resources can be used most efficiently on RAN side (otherwise it has to be set according to the largest packet in the burst).
Obviously, the third solution would be preferable, if possible. This is one of the reasons why SA2 decided to send an LS to IEEE, which can be found in [2] with the following question:
	If the 5GS (in the role of TSN logical bridge) could be configured with QoS information with TSN
stream granularity, the 5GS may be able to provide efficient air-interface scheduling on per TSN
stream basis, even when multiple TSN streams are multiplexed in the same QoS Flow.
SA2 would like to understand whether IEEE has any plans to enhance IEEE 802.1Q specification such
that TSN stream scheduling in the TSN bridge is supported.


In the reply provided by IEEE in [3], we can read:
	Regarding Issue 2, 802.1Q provides per “QoS Flow” Scheduled Traffic and also already provides
per stream time-based operations with Per-Stream Filtering and Policing (PSFP). If the 5GS logical
bridge supports both Scheduled Traffic and PSFP, then the CNC also supports both with the fully
centralized model specified in IEEE Std 802.1Qcc. PSFP capabilities may also be considered to be
leveraged for efficient radio scheduling.


Based on this reply it can be concluded that TSCAI can be provided per stream in case 5GC bridge supports PSFP, so solution 3 mentioned above seems feasible. Note that, even if PSFP is not supported, there are other means for the 5G system to know the individual streams such as the cases where (1) the 5G System provides the CNC and thus interfaces with the CUC directly and (2) if 5G system can intercept CUC messages from the CUC/CNC via proprietary integration with the deployed TSN system. Therefore, there can be several different ways for the core network to acquire per-stream TSCAI. 
Observation 3: There are several different ways for the 5GS core network to obtain per-stream TSCAI, such as existing mechanisms in IEEE and proprietary integration with CNC/CUC. 
In light of these observations, we propose to clarify with SA2 what their intention is and that from RAN perspective the information is useful only in case it is provided per TSC stream and not the aggregate of those.
Proposal 1: Inform SA2 that in order to be able to utilize TSCAI, RAN needs to know TSCAI per TSC stream. Clarify that a single set of TSCAI values per QoS flow which aggregates multiple TSC streams cannot be used effectively by RAN.
4	Summary
This contribution discussed impact of the TSCAI definition as currently agreed by SA2 on RAN. The following is observed:
Observation 1: It is unclear whether SA2 intends have TSCAI provided from 5GC to RAN per QoS flow or per each TSC stream aggregated into a specific QoS flow.
Observation 2: In the current form, in case multiple TSC streams are mapped on a single QoS flow, TSCAI is unusable by the gNB. 
Observation 3: There are several different ways for the 5GS core network to obtain per-stream TSCAI, such as existing mechanisms in IEEE and proprietary integration with CNC/CUC. 
Based on these observations, it is proposed to agree the following and send an LS to SA2 to clarify RAN2 viewpoint on the discussed issues related to TSCAI:
Proposal 1: Inform SA2 that in order to be able to utilize TSCAI, RAN needs to know TSCAI per TSC stream. Clarify that a single set of TSCAI values per QoS flow which aggregates multiple TSC streams is not usable for RAN.
The draft LS to SA2 is provided in [4].
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