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1 Introduction

The IIOT WID includes NR TSC-related enhancement:
	· 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].


This contribution discusses about those highlighted issues.
2 Discussion
2.1 Periodicity of SPS and Configured Grant

For downlink SPS, the minimum periodicity in Rel-15 is 10ms whereas the periodicity of UL configured grant is 2sym. If NW wants to use it for URLLC data, shorter periodicity may be needed. In our view, we can support the similar value with uplink configured grant for flexible NW implementation.

Proposal 1. Symbol-level SPS shorter periodicity is supported, e.g. 2sym, 7sym, 14sym.
periodicity                         ENUMERATED {

                                                sym2, sym7, sym1x14, sym2x14, sym4x14, sym5x14, sym8x14, sym10x14, sym16x14, sym20x14,

                                                sym32x14, sym40x14, sym64x14, sym80x14, sym128x14, sym160x14, sym256x14, sym320x14, sym512x14,

                                                sym640x14, sym1024x14, sym1280x14, sym2560x14, sym5120x14,

                                                sym6, sym1x12, sym2x12, sym4x12, sym5x12, sym8x12, sym10x12, sym16x12, sym20x12, sym32x12,

                                                sym40x12, sym64x12, sym80x12, sym128x12, sym160x12, sym256x12, sym320x12, sym512x12, sym640x12,

                                                sym1280x12, sym2560x12

    },                               

Currently, supported periodicity of configured grant or SPS is 2sym, 7sym and multiple of 14sym or 12sym. Each TSC traffic flow has different periodicity which may not fit into one of supported periodicity for configured grant. However, it does not mean that non-integer multiple of 2sym, 7sym, 12sym, or 14sym. We think it is about granularity issue. So, we could add some more periodicity, e.g. sym3x14, but we do not think non-integer value is necessary.
Proposal 2. Periodicity of configured grant is multiple of symbols, i.e. always integer value of periodicity.

2.2 Multiple DL SPS Configurations
We can consider a scenario that multiple DL TSC flows are served by multiple active DL SPSs, similar to uplink scenario. But we do not think multiple DL SPS configurations are useful due to the following reasons:

· DL SPS does not have a benefit of latency reduction since gNB sends data quickly by dynamic scheduling. 

· UE receives at most one PDCCH at a certain time, because multiple flows are multiplexed by one transport block, i.e. MAC PDU. The PDCCH overhead is not a real problem.

· If NW really wants to serve multiple TSC flows by DL SPS, the periodicity of a DL SPS can be set to the greatest common divisor of all different TSN flows. 

Proposal 3. Supporting multiple active DL SPS configurations can be deprioritized.

2.3 Multiple UL Active Configured Grant Configurations

We can also consider multiple UL configured grant configurations. It is a common scenario that multiple delay-sensitive UL TSC flows are served by pre-reserved configured grants. In contrast with DL, UL configured grant has benefit on latency reduction because UL configured grant does not requires SR/BSR and resource allocation by PDCCH.

Proposal 4. RAN2 supports multiple active UL configured grant configurations per BWP.

Configured grant has two types, i.e. type 1 and type 2. The type can be selected by gNB according to traffic pattern and QoS requirement. We do not see the necessity to restrict the type of configured grant among multiple configured grants.

Proposal 5. Multiple active configured grants support all combinations of type: 1) Only type 1 CGs, 2) Only type 2 CGs 3) Both type 1(s) and type 2 CG(s).

Under the support of multiple configured grants, it is natural that different logical channel uses different configured grant. The realization of this can be supported by enhancement of logical channel restriction. In Rel-15, only 1-bit indication “configuredGrantType1Allowed” is defined. In our view, we need to define “allowedConfigureGrantList”-like restriction which indicates the configured grant which the logical channel can use.

Proposal 6. List of allowed configured grant is configured in LogicalChannelConfig. E.g. allowedConfiguredGrantList.

2.4 Scheduling Assistant Information

In RAN2#105 meeting, some companies raised issue that knowledge about survival time is useful for RAN but it was not concluded because it was not a scope of email discussion [104#36]. The survival time indicates the time that an application consuming a communication service may continue without an anticipated message. Once a message is successfully delivered, message loss of the next message within the survival time is tolerable. Therefore, the survival time relaxes the QoS requirement on reliability. gNB scheduler may need to use this information efficiently for resource allocation, e.g. increasing spectral efficiency by decreasing MCG level or intentional discard of some message which does not affect the QoS requirement. 

Proposal 7. Inform SA2 that knowledge of survival time is useful for gNB scheduler.

3 Conclusion

Based on the above, RAN2 is requested to discuss and capture the following proposals:
Proposal 1. Symbol-level SPS shorter periodicity is supported, e.g. 2sym, 7sym, 14sym.
Proposal 2. Periodicity of configured grant is multiple of symbols, i.e. always integer value of periodicity.

Proposal 3. Supporting multiple active DL SPS configurations can be deprioritized.

Proposal 4. RAN2 supports multiple active UL configured grant configurations per BWP.

Proposal 5. Multiple active configured grants support all combinations of type: 1) Only type 1 CGs, 2) Only type 2 CGs 3) Both type 1(s) and type 2 CG(s).

Proposal 6. List of allowed configured grant is configured in LogicalChannelConfig. E.g. allowedConfiguredGrantList.

Proposal 7. Inform SA2 that knowledge of survival time is useful for gNB scheduler.

