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Introduction
The new WID of NR Industrial Internet of Things (IoT) was approved in RAN#83[1]. In which, the following objective is included:
	...
3． The detailed objectives for NR TSC-related enhancements include:
· Specify accurate reference timing delivery from gNB to UE using broadcast and unicast RRC signalling (with EUTRA Rel-15 signalling solution as baseline) for synchronization requirements defined in TS 22.104) [RAN2].
· 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].
· Address support for TSC message periodicities with non-integer multiple of NR supported CG/SPS periodicities, as captured in TR 38.825, section 6.5.2. [RAN2, RAN1].
· Specify Ethernet header compression based on structure-aware algorithm [RAN2].
· Ethernet header compression solution for LTE to be specified once the design principle for NR is agreed. The impacted LTE specifications to be added latest at RAN#85.


In this contribution, we will discuss the TSC-related enhancements issues impacts on RAN3.
Discussion
About TSC Assistance Information Delivery
Based on the RAN2 Ls[2], in SA2 #131 meeting,  the CR on introducing support TSC Deterministic QoS is agreed. In which the following context are included[3]:
	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.
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).



[bookmark: _Hlk2301117]Editor’s note: Burst size is needed for TSC QoS flows but how Burst size maps to MDBV is FFS.
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.



Taken into account that the TSC assistance information is mainly used for gNB to schedule the radio resource, e.g by Configured Grants or Semi-Persistent Scheduling, it can be seemed as one type of QoS parameters and be sent to target gNB associated with the QoS Flow Level QoS Parameters.
Observation 1: TSC assistance information is one type of QoS parameters.
Proposal 1: The TSC assistance information IE is added in QoS Flow Level QoS Parameters IE of NGAP, XnAP, E1AP and F1AP.
Although the message size is not included in the SA2 agreement[3], it is captured as “Editor’s note: Burst size is needed for TSC QoS flows but how Burst size maps to MDBV is FFS”. 
Considering that the TSC Assistance Information is used for schedules the radio resource for Configured Grants or Semi-Persistent Scheduling. For Type 1 Configured Grants, both the message size and the Burst Arrival time are necessary; For Type 2 Configured Grants, neither the message size nor the Burst Arrival time is necessary. So, Burst Arrival time should be conditional present, which depends on whether MDBV(Maximum Data Burst Volume) is present. If MDBV is present, Burst Arrival time can be present; else, Burst Arrival time is not present.
Observation 2: Burst Arrival time should be conditional present, which depends on whether MDBV(Maximum Data Burst Volume) is present. 
Proposal 2: Burst Arrival time is conditional present. 
When eNB schedules the radio resource for Configured Grants or Semi-Persistent Scheduling, survival time is not considered. If the TSC service ends, UE or AMF can inform gNB to release the UE specific connection. So,  up to now, survival time of TSC is not necessary for gNB. For the resource scheduling and re-transmission scheduling, the QoS parameters such as Priority Level and Packet Delay Budget etc are enough.
Observation 3: survival time of TSC is not necessary for gNB.
Taken into account that the TSC assistance information is used for gNB to schedule the radio resource, the periodicity and burst arrival time should be the gNB clock for DL and UE clock for UL. But in TSC, with the accurate reference timing delivery mechanism, the time difference between UPF, eNB and 5GS should be less than 1us, which can be acceptable for radio resource scheduling in gNB. Considering that the TSC assistance information is sent from AMF to gNB, the UPF clock can be used for the periodicity and burst arrival time reference.
Proposal 3: The periodicity and burst arrival time refer to the UPF clock. 
About Accurate Reference Timing delivery by Broadcast
It is agreed that accurate reference timing delivery from gNB to UE using broadcast and unicast RRC signalling shall be supported, and the time information should have granularity no higher than 50 ns.
Based on the following consideration for CU-DU case：
· The time information in unicast RRC signalling is generated and scheduled in DU, and the time information in unicast RRC signalling and in broadcast should be generated with the same time source, for both of which are used to synchronize the time between UE and gNB.
· The time information in broadcast is time sensitive(e.g. with granularity no higher than 50 ns), which usually indicates the time of the ending boundary of the SI-window in which the SIB carrying the time information is transmitted. Furthermore, SIBx are scheduled in DU, and only the scheduling unit can know in which SI window the SIB for time information is scheduled.
The time information in broadcast should be generated and scheduled in DU for CU-DU case.
Proposal 4: The time information in broadcast should be generated and scheduled in DU for CU-DU case.

[bookmark: OLE_LINK1]Conclusions
In this contribution, we make the following observations and proposals:
Observation 1: TSC assistance information is one type of QoS parameters.
Observation 2: Burst Arrival time should be conditional present, which depends on whether MDBV(Maximum Data Burst Volume) is present.
Observation 3: survival time of TSC is not necessary for gNB.
Proposal 1: The TSC assistance information IE is added in QoS Flow Level QoS Parameters IE of NGAP, XnAP, E1AP and F1AP. 
Proposal 2: Burst Arrival time is conditional present.
Proposal 3: The periodicity and burst arrival time refer to the UPF clock.
Proposal 4: The time information in broadcast should be generated and scheduled in DU for CU-DU case.
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