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Discussion and Decision
1
Introduction
SA2 studied system enhancements to support Time Sensitive Communication (TSC) and concluded that enhancements to the 5GS QoS framework should be considered in order to support periodic deterministic QoS and fulfil TSC requirements [1].
During the RAN study on NR Industrial IoT (NR_IIoT), RAN2 agreed that knowledge of TSC traffic pattern is useful for the gNB to allow it to more efficiently schedule traffic, and it would be beneficial for the gNB to receive from the Core Network assistance information describing TSC traffic flow, e.g. upon QoS flow establishment [2].
The above lead to the following objective being included in the agreed WID on NR_IIoT [3]: 

·  
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 already made progress on defining the TSC traffic pattern related information, which SA2 calls “TSC Assistance Information (TSCAI)”. In this paper, we address the RAN3 impacts of TSCAI.
2
Discussion
The current SA2 agreements are captured in clause 5.27.2 of TS 23.501. The agreements can be summarized as follows:
TSC QoS flows use a Delay Critical GBR resource type, standardized 5QIs as in clause 5.7.4 of TS 23.501, and TSC Assistance Information (TSCAI). TSCAI describes TSC traffic characteristics for use in the 5GS. Knowledge of the TSC 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. 
SA2 has agreed on the TSCAI defined in Table 5.27.2-1 below. The TSCAI is provided from the SMF to the 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).


For TSC QoS flows, the Maximum Data Burst Volume (MDBV) is set to the Maximum Burst Size of the aggregated TSC streams to be allocated to the TSC QoS flow. MDBV is an existing parameter within the QoS Flow Level QoS Parameters IE, so there is no further RAN3 specification impact to support burst size for TSC QoS flows.
Based on the above SA2 agreements, the following is proposed:
Proposal 1:
Introduce the TSC Assistance Information IE within either the GBR QoS Flow Information IE or the QoS Flow Level QoS Parameters IE. The TSCAI may be present for uplink and/or downlink and is applicable to Delay Critical GBR QoS flows.
It seems preferable to introduce the TSCAI within the GBR QoS Flow Information IE, since TSC flows must always use Delay Critical GBR resource type.

Proposal 2:
The TSC Assistance Information IE contains TSC traffic characteristics agreed by SA2 in TS 23.501, i.e. Periodicity and Burst Arrival Time.

Regarding the detailed encoding of the TSCAI parameters:
-
Periodicity: SA1 requirements mention periodicity as low as 0.5ms. RAN2 has also discussed sub-millisecond periodicity for certain use cases such as smart grids or video encoding where operations are executed according to a specified frequency (in Hz) which may resolve to granularities such as 0.8333ms.

-
Burst Arrival Time: RAN2 has discussed time granularity of 10ns. It may be desirable to reuse the encoding that RAN2 decides for reference time over RRC.
Therefore, the detailed encoding of the TSCAI parameters should wait for further RAN2 progress.

Proposal 3:
RAN3 to agree on [4], [5], [6] and [7] as baseline CRs to capture the NGAP/XnAP/F1AP/E1AP impacts of TSC deterministic QoS.
3
Conclusion

In this paper, we discussed the RAN3 impacts of TSC deterministic QoS and proposed the following:

Proposal 1:
Introduce the TSC Assistance Information IE within either the GBR QoS Flow Information IE or the QoS Flow Level QoS Parameters IE. The TSCAI may be present for uplink and/or downlink and is applicable to Delay Critical GBR QoS flows.

Proposal 2:
The TSC Assistance Information IE contains TSC traffic characteristics agreed by SA2 in TS 23.501, i.e. Periodicity and Burst Arrival Time.

Proposal 3:
RAN3 to agree on [4], [5], [6] and [7] as baseline CRs to capture the NGAP/XnAP/F1AP/E1AP impacts of TSC deterministic QoS.
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