3GPP TSG RAN WG1 #96bis                               
      R1-1905106
Xi’an, China, 8th – 12th April, 2019
Agenda item:
    7.2.6.7
Source:


Institute for Information Industry (III)
Title:


Discussion on TSC traffic patterns
Document for:
Discussion and Decision

1.
Introduction

As per new WI Support of NR Industrial Internet of Things after RAN#84 meeting [1], support TSC-related enhancement includes,

· 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].
Some of technical issues in TSC resorts to both the works from RAN2 and RAN1. In this contribution , we provide our views on the issue of supporting multiple simultaneous active semi-persistent scheduling (SPS) configurations, shorter SPS periodicities and TSC message periodicities with non-integer multiple of NR supported CG/SPS periodicities.
2.
Analysis 
According to SA1 requirements [2], TSN traffic is usually periodic, deterministic and the message size is fixed or within a specified range. Therefore, the behaviour of the traffic pattern of a specific TSN flow could be anticipated or been provided to the gNB, e.g. DL SPS or UL Configured Grants configurations could be either signalled from the Core Network or from the UE itself. Given that multiple simultaneous active configured grant configurations have been adopted for UL transmission in RAN1, either targeting for different traffic types or reducing frame alignment latency,     support of multiple simultaneous active semi-persistent scheduling (SPS) configurations seems straight forward. However, how to configure multiple SPS in an efficient way, and also taking short SPS periodicity and non-integer multiple of CG/SPS periodicities in to account are investigated in this section.
2.1 Support of multiple simultaneous active SPS configurations 
In case a single UE support multiple traffic types with different periodicities simultaneously, each could corresponds to a TSC or non-TSC traffic flaws. It is beneficial to support multiple Configured Grant and SPS configurations for single UE. Multiple CG configurations have been supported in RAN1, i.e., multiple active configured grant configurations for a given BWP of a serving cell should be supported at least for different services/traffic types and/or for enhancing reliability and reducing latency. According to TSN use cases in a future factory environment [1], the UEs need to handle a mixture of multiple TSN periodic streams coming from different applications. Support of multiple SPS configurations is mainly for different services/traffic types. In that case, resource configurations for different SPS for a UE should avoid overlapping in time. Otherwise, mechanisms of preemption or dropping based on traffic prioritization is necessary. 
Similar configuration flexibility of CG should be applied to DL SPS as well, since bi-directional periodic traffics are usually deployed in TSN scenario. Considering configuration overhead, a unified or joint configuration of L1 activation/deactivation over both multiple CGs and SPSs should be considered in RAN1.    
Proposal 1:
A unified or joint configuration of L1 activation/deactivation over multiple CGs and SPSs should be supported.
2.2 Support of short SPS periodicities
In TR 38.825, the periodicity of the TSN flows for industry automation can be as low as 0.5ms. For currently URLLC uplink transmission, configured grants can be set with the periodicity as low as 2 symbols to support low periodic traffics. However, currently minimum periodicity for SPS configuration is 10ms, which is not sufficient for support of periodic TSN traffic.
In view of TSN communications is bi-directional, and due to symmetric nature of TSN traffic in DL and UL, e.g., the functions of periodic actuation and response in DL and UL direction respectively in motion control application. Periodic message of DL actuation generated from TSN controller is usually followed by an UL response replying from TSN devices in iterative and periodic manner. It is beneficial to support similar time scale of SPS periodicities as in CG. For efficient configuration, joint SPS and CG configuration based on its duality could be considered.
Proposal 2:

Same time scale of SPS periodicities as in Configured Grant for URLLC is supported.  
2.2 Support of non-integer multiple of NR supported CG/SPS periodicities
Based on the discussion in RAN2, the periodicity of some TSN use cases with a periodicity for configured grant configurations or SPS is not in multiple of symbols or multiple of sub-frames. Examples including Smart Grid use cases where the periodicity of data packets to be sent is 1/60 Hz or 1/1200 Hz, i.e. 16.667 ms or 0.833 ms respectively. 

If the periodicity of TSN traffic flow and CG/SPS traffic periodicities cannot aligned, we can at least configure shorter CG/SPS traffic periodicities, though jitter problem is aroused. If jitter issue is not resolved at the processing boundary of UE or gNB based on implementation, we can resort to multiple CGs/SPSs with identical periodicity but with shifted period boundary. Selecting one of multiple CG/SPS configurations with proper shifted starting point could be a way to compensate the jitter effect at physical layer. 
Proposal 3:

Multiple CG/SPS configuration with shifted starting point and shorter CG/SPS periodicities and solve issues of non-integer periodicities and accompanying jitter effect.
3. Conclusion
We have the following observations and proposals regarding TSC-related enhancements. 
Proposal 1:
· A unified or joint configuration of L1 activation/deactivation over multiple CGs and SPSs should be supported.
Proposal 2:

· Same time scale of SPS periodicities as in Configured Grant for URLLC is supported.  
Proposal 3:

· Multiple CG/SPS configuration with shifted starting point and shorter CG/SPS periodicities and solve issues of non-integer periodicities and accompanying jitter effect.
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