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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction 
[bookmark: OLE_LINK9][bookmark: OLE_LINK10][bookmark: _GoBack]In RAN #83 meeting, a new WI regarding “Support of NR Industrial Internet of Things (IoT)” was approved [1]. The objectives for NR TSC-related enhancements are as follows. In this contribution, we discuss and present our views on the enhancement for DL SPS, including short periodicities of TSN messages, multiple active SPS configurations in a BWP, and potential issue on TSN message periodicities with non-integer multiple of NR supported periodicities. 
	· 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].




2. [bookmark: OLE_LINK6]Discussion 
2.1. Short periodicities for DL SPS
In TR 38.825, there are following description for TSN traffic [2].
	2
	Short periodicities of TSN messages
	As captured in section 6.3.1, the periodicity of the TSN flows, which need to be supported over NR can be as low as 0.5ms. Currently, configured grants can be set with the periodicity as low as 2 symbols, which spans between ~18us and ~143us depending on the subcarrier spacing. Therefore, in uplink direction, low periodicities of traffic can be supported. On the other hand, TSN communications is bi-directional while for DL direction, the minimum periodicity for SPS configuration is currently 10ms, which is not sufficient to support of periodic TSN traffic.
	In order to support TSN traffic flows with very short periodicities in DL direction, it is beneficial to support additional, shorter SPS periodicities. Using SPS has an advantage over dynamic scheduling utilization, since it allows reducing PDCCH overhead and increasing reliability by avoiding control channel blocking.



As described above, the TSN flows are periodical and periodicity is down to 0.5 ms. For such traffic, using semi-persistent scheduling (SPS) in DL or configured grant in UL can reduce PDCCH overhead and increase reliability by avoiding control channel blocking. In NR, UL configured grants can support as small as 2 symbols periodicity for a given SCS. However, currently DL SPS can only support down to 10 ms periodicity. It is much larger than the minimum required periodicity of TSN traffic. Therefore, short periodicities for DL SPS should be supported. 
Proposal 1: Short periodicities for DL SPS should be supported.

2.2. Multiple active DL SPS configurations
For TSN network, there could be multiple periodic traffic, of different periodicities or different QoS requirements or different packet sizes, e.g. from different applications. Besides, in TSN case, a UE may act as a switcher that there are multiple different services. Therefore, a UE needs to support multiple service types simultaneously. In eURLLC SI, it was agreed that multiple UL configured grants are to be supported for different service types and/or reducing latency and improving reliability. Similar to UL, it is very beneficial to support multiple active SPS configurations for a given BWP of a serving cell. In order to support multiple SPS configurations, it is necessary to take into account the following factors.
· How to configure and differentiate multiple SPS configurations.
· How to activate/deactivate multiple SPS configurations.
· What is the supported maximum number of SPS configurations in a BWP.
These issues will be discussed in the enhanced UL configured grant agenda of eURLLC WI. If conclusion is made, the similar solution can be used for DL.
Proposal 2: Support multiple active SPS configurations for a given BWP of a serving cell.

2.3. TSN message periodicities with non-integer multiple of NR supported periodicities
In some TSN use cases, the periodicity of data packets is not yet supported with a periodicity for configured grant configurations or SPS which are expressed in multiple of symbols or multiple of slots. For example, in Smart Grid use cases 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. For such cases, the severity of this issue depends on the traffic’s latency requirement and the frequency of misalignment occurrence. Following possible solutions are proposed in TR 38.825 to handle this issue [2].
· Adjustment of SPS/CG resource by RRC reconfiguration (as per current specification)
· Usage of short SPS/CG periodicities and/or multiple SPS/CG configurations and/or combination thereof (for SPS, support for shorter periodicities than those available in Rel-15 may be required)
· More efficient adjustment of SPS/CG resource timing in the UE as compared to RRC reconfiguration, e.g. based on network configuration or dynamic network signalling and which could be based on knowledge of TSN traffic pattern
· Applying de-jittering buffer at the edges of 5G system
Above all, it can be seen that TSN message periodicities with non-integer multiple of NR supported periodicities can be possibly addressed by appropriate configuration or implementation. Therefore, non-integer multiple of NR supported periodicities are not needed.
Proposal 3: TSN message with non-integer multiple of NR supported periodicities can be supported by gNB implementation.

3. [bookmark: OLE_LINK16]Conclusion
In this contribution, we provide our views on enhancements of DL SPS. The observations and proposals are summarized below.
Proposal 1: Short periodicities for DL SPS should be supported.
Proposal 2: Support multiple active SPS configurations for a given BWP of a serving cell.
Proposal 3: TSN message with non-integer multiple of NR supported periodicities can be supported by gNB implementation.
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