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Introduction
NR IIoT WID RP-190728 [1] defines following scope related to scheduling enhancements for TSC traffic:
	· 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].



SA2 has introduced TSC assistance information (TSCAI) in TS 23.501 [2].
In this contribution, we discuss RAN2 aspects of TSC assistance information.
Discussion
Burst Arrival Time
TSC assistance information (TSCAI) is provided by core network to gNB for efficient scheduling of periodic deterministic traffic (TS 23.501 [2] clause 5.27.2). TSCAI contains Burst Arrival Time, which is defined as “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).” According to the system architecture model in Figure 4.4.8.2-1 of TS 23.501 [2], DL and UL TSCAI Burst Arrival Time is shown in Figure 1 below.

[bookmark: Fig_DL_UL_Burst_Arrival_Time]Figure 1: DL and UL TSCAI Burst Arrival Time
SA2 has already agreed to define UE-DS-TT and UPF residence times, as in CR S2-1906753 [5]. For example, TS 23.501 [2] clause 5.27.5 now specifies:
In order to determine 5GS bridge delays, following components are needed:
1.	UE-DS-TT Residence Time: the time taken within the UE and DS-TT to forward a packet between the UE/DS-TT port.
2.	The PDB as defined in clause 5.7.3.4: packet delay between the UE and the UPF that terminates the N6 interface. The PDB is determined from the 5QI (as in standardized 5QI to QoS characteristics mapping as in clause 5.7.4) assigned for the TSC QoS Flow. It is assumed that the PDB includes the UPF Residence Time and NW-TT Residence time.
…
UE-DS-TT Residence Time is provided at the time of PDU Session Establishment by the UE to the network.
SA2 has also agreed to use UE-DS-TT residence time and CN PDB to calculate DL and UL TSCAI Burst Arrival Time, as in CR S2-1906663 [4]. The result of the CR is that TS 23.501 [2] clause 5.27.3 specifies:
The TSCAI Burst Arrival Time calculation uses UE-DS-TT residence time and CN PDB as per clause 5.27.5. For DL TSCAI Burst Arrival Time determination, CN PDB is needed. For UL TSCAI Burst Arrival Time determination, UE-DS-TT residence time are needed.
Between DL and UL Burst Arrival Time, what is more relevant to RAN2 study is UL Burst Arrival Time, where UE-DS-TT residence time plays an important role. By definition, UE-DS-TT residence time is "the time taken within the UE and DS-TT to forward a packet between the UE/DS-TT port". Note that UE-DS-TT residence time is used to calculate Burst Arrival Time (from the value provided by CNC and TSN AF) as well as to determine 5GS bridge delay. 

[bookmark: Fig_UL_Burst_Arrival_Time]Figure 2: UL TSCAI Burst Arrival Time
In Figure 2 above, two options are shown on how UE/-DS-TT residence time is calculated, with Option 1 including the PUSCH preparation time, while Option 2 not. Ideally, for gNB’s scheduling purpose, UL Burst Arrival Time should be the transmission time of the UL packet at the air interface, so gNB can configure its related parameters (e.g. timeDomainOffset and timeDomainAllocation in IE ConfiguredGrantConfig) accordingly without any translation. This is shown as Option 1 in Figure 2 above. However, this is not possible since PUSCH preparation time depends on the configuration of UL transmission. From TS 38.214 [3] clause 6.4, it can be seen that PUSCH preparation time depends on the numerology (subcarrier spacing). UE does not know which configuration will be used when sending UE-DS-TT residence time at PDU session establishment. gNB configures the UE after receiving TSCAI from CN, which is already adjusted based on UE-DS-TT residence time. Given that UE cannot report UE-DS-TT residence time based on Option 1, it is natural for UE to report UE-DS-TT residence time based on Option 2 in Figure 2, where the configuration-dependent PUSCH preparation time is excluded. With Option 2, gNB scheduler can configure UL transmission parameters accordingly. It is not clear whether SA2 assumes Option 1 or Option 2 when specifying UE-DS-TT residence time.
[bookmark: Proposal_UE_Residence]Proposal 1: RAN2 to discuss whether the definition of UE-DS-TT residence time should be clarified to facilitate gNB scheduling.
LS to SA2 for clarification can be drafted once Proposal 1 is agreed.
TSC Burst Size
[bookmark: _GoBack]In the running stage-2 CR R2-1914009, there is an Editor’s note “FFS (in SA2) whether burst size is also included in TSCAI.” In TS 23.501 [2] clause 5.27.2, following is captured regarding TSC Burst Size:
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.
Given that TSCAI information is provided to gNB for the scheduling of DL and UL traffic, and MDBV is already set according to TSC Burst Size, the Editor’s note in stage-2 running CR should be removed.
[bookmark: Proposal_burst_size]Proposal 2: Remove the Editor’s note “FFS (in SA2) whether burst size is also included in TSCAI.” in stage-2 running CR.
Conclusion
In this contribution, we discuss RAN2 aspects of TSC assistance information, and propose the following:
Proposal 1: RAN2 to discuss whether the definition of UE-DS-TT residence time should be clarified to facilitate gNB scheduling.
Proposal 2: Remove the Editor’s note “FFS (in SA2) whether burst size is also included in TSCAI.” in stage-2 running CR.
LS to SA2 for clarification can be drafted once Proposal 2 is agreed.
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