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1	Introduction
SA2 is still discussing the contents of  TSC Assistance Information (TSCAI) and the latest description be found in the CR agreed during SA2#132 meeting in [1] and is copied below for convenience:
	5.27.2	TSC Assistance Information (TSCAI)
[bookmark: _Hlk5736800]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.
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.



Following sub-sections of this document discusse several implications of the design currently being discussed in SA2, namely:
· FFS on which clock the periodicity and burst arrival time refer to
· Allowing multiple TSC streams to be mapped to a single QoS flow
2	Time reference for TSCAI
In an LS to SA2 in [2], RAN2 indicated that message arrival time at gNB (DL) and UE (UL) together with message periodicity knowledge can be used to assist the scheduler in the gNB. RAN2 did not however specify which clock should be used as a time reference for this information. There might be two options:
1. Message arrival time and periodicity is given with reference to TSN clock domain, which is used for scheduling data of the TSN flow described with TSCAI.
2. Message arrival time and periodicity is given with reference to 5G system clock domain.
Since gNB scheduling is always based on 5GS time it might be intuitive to say that 5GS time domain is supposed to be utilized. However, it should be noted that the data of the TSN flow will be always generated according to the TSN clock and will arrive to the 3GPP network according to the schedule decided by the control nodes in the TSN network (e.g. CNC). Since there is always a phenomenon of clock drift between two non-synchronized clocks, after some time, the time of arrival of the packet to the gNB/UE will differ from the one that is expected by the gNB. For instance, if frequency offset of TSN GM of stratum-4 class is 32 ppm related to 5G GM, clock drift is 32 µs per second at worst case. This is almost as much as a symbol duration for SCS=30 kHz meaning that already after one second the SPS/CG occasion would be misaligned with packet arrival time and this misalignment would grow in time and could in consequence lead to unnecessary additional delay or UE missing its CG occasion and not being able to deliver the packet on time. The issue is presented in Figure 1.


Figure 1 Clock drift impact on SPS/CG scheduling using TSCAI with 5GS clock as a time reference
To avoid the issue, in case 5GS time is used as a time reference, the time arrival would have to be updated constantly to account for the clock drift.
Observation 1: In case 5GS clock is used as a reference for arrival time and periodicity information provided in TSCAI, TSCAI would have to be constantly updated. 
This is of course a viable option, but it leads to extensive signalling on CN to RAN interface.
Observation 2: Using 5GS clock as a reference for arrival time and periodicity information provided in TSCAI leads to extensive signalling overhead on CN-RAN interface.
Therefore, it would be beneficial that TSCAI information is provided in relation to the TSN clock applicable to the TSN flow described by TSCAI information. That would only be useful in case a certain TSN clock is available at the gNB. This is not necessarily required by Solution 28, which was chosen by SA2 as a working assumption. However, there is nothing that would prevent delivering such information to the gNB by network/gNB implementation. Therefore, the following is proposed:
Proposal 1: RAN2 should inform SA2 that from RAN2 perspective TSCAI information is more useful in case it is provided in relation to TSN clock of the TSN flow described by TSCAI information, in case TSN clock is available in the gNB. 
Proposal 2: RAN2 should inform SA2 that direct connectivity to TSN clock can be available at the gNB based on implementation specific means. 
3	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.” It can be concluded that SA2 is considering mapping of multiple TSC streams to a single QoS flow while it is unclear whether TSCAI is to be provided per QoS flow or per each TSC stream carried inside the QoS flow. 
Observation 3: It is unclear whether SA2 intends to provide TSCAI per QoS flow or per each TSC stream aggregated into a specific QoS flow.
From RAN perspective, if the information is to be useful, it needs to be considered per TSC stream as each of those can have different periodicity or starting time or even direction. If the information wss to be provided per some 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 not really be useful 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). Thus, 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 3: 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 sufficient for RAN to make use of it.
4	Summary
This contribution discussed impact of the TSCAI definition as currently agreed by SA2 on RAN. The following is observed:
Observation 1: In case 5GS clock is used as a reference for arrival time and periodicity information provided in TSCAI, TSCAI would have to be constantly updated. 
Observation 2: Using 5GS clock as a reference for arrival time and periodicity information provided in TSCAI leads to extensive signalling overhead on CN-RAN interface.
Observation 3: It is unclear whether SA2 intends to provide TSCAI per QoS flow or per each TSC stream aggregated into a specific QoS flow.
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: RAN2 should inform SA2 that from RAN2 perspective TSCAI information is more useful in case it is provided in relation to TSN clock of the TSN flow described by TSCAI information, in case TSN clock is available in the gNB. 
Proposal 2: RAN2 should inform SA2 that direct connectivity to TSN clock can be available at the gNB based on implementation specific means. 
Proposal 3: 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 sufficient for RAN to make use of it.
[bookmark: _GoBack]The draft LS to SA2 is provided in [3].
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