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1.
Introduction
According to WID [1] for IIOT, an objective of work item associated with multiple active semi-persistent scheduling (SPS) configurations is following:
1. 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 the previous meeting, RAN2 has agreed to support multiple active SPSs and multiple active configured grants (CG) for a given BWP of a UE. By the RAN plenary, supporting multiple CG configurations is included in WI for NR URLLC but supporting multiple SPS configurations is still included in WI for IIOT. 

In this contribution, we present our views on how to activate or deactivate the multiple active SPS configurations. 
2. Discussion
In R15 NR, multiple SPS configurations can be configured for a Serving Cell because one SPS can be configured per BWP. In the meanwhile, there can be only one active SPS at a time on each Serving Cell since there is only one active BWP per Serving Cell. Therefore, when the MAC entity receives a SPS activation/deactivation command (via PDCCH) on a Serving Cell, the MAC entity can know implicitly which SPS configuration should be either activated or deactivated even if there is no explicit SPS index indicated in the SPS activation/deactivation command, i.e., activate/deactivate a SPS configuration of a BWP where the UE receives a SPS activation/deactivation command.

If multiple SPS configurations are configured and active on a BWP, reusing the legacy SPS activation/deactivation command, the MAC entity would activate or deactivate all SPS configurations on the active BWP for a Serving Cell where the UE receives the SPS activation/deactivation command. However, as different I-IoT services can start and end independently, it is beneficial to activate or deactivate each SPS configuration separately. Therefore, if each SPS configuration can be activated or deactivated separately, indicating a specific SPS configuration should be introduced for SPS activation/deactivation command.ctivation/deactivation command. CG configurations configured for t
Proposal 1. To support multiple active SPS configuration for a BWP, the SPS activation/deactivation command explicitly indicates a specific SPS configuration within a BWP.
In order to design SPS activation/deactivation command with explicit SPS index, the number of SPSs that can be supported within one BWP needs to be decided first. In I-IoT, multiple service types can exist simultaneously with different requirements on latency, reliability, packet size etc. Even though there is no clear number given by TR 38.824, we think it would be sufficient to support up to 8 active SPS configurations within one BWP.
Proposal 2. The maximum number of SPS configurations within a BWP is 8 in I-IoT

Despite the fact that the maximum number of SPS configurations for a BWP is 8, it would be enough to support up to 32 active SPS configurations per UE because we don’t see chance of activating 8 SPSs per active BWP for every serving cell. 
Proposal 3. The maximum number of SPS configurations per UE is 32 in I-IoT.
If 32 different SPSs can be activated simultaneously per UE, four octets for each specific SPS configuration indicated in the bitmap are required. This would have impact on PDCCH design because there is no SPS configuration index carried via the legacy SPS activation/deactivation command. From PDCCH overload perspective, however, it would not be preferred to extend the PDCCH because compact PDCCH design is always is desirable. To avoid too lengthy PDCCH, SPS activation/deactivation MAC CE needs to be considered. For example, SPS activation/deactivation MAC CE of four octets can be introduced, where each bit indicates activation/deactivation of a SPS configuration of a BWP for a Serving Cell where the SPS activation/deactivation MAC CE is received.

Proposal 4. To support multiple active SPS configurations for a UE, introduce a new MAC CE for SPS activation/deactivation.
3. Conclusion

In this contribution, we discussed the detail of multiple active SPSs in scope of I-IoT and propose that: 
Proposal 1. To support multiple active SPS configuration for a BWP, the SPS activation/deactivation command explicitly indicates a specific SPS configuration within a BWP.
Proposal 2. The maximum number of SPS configurations within a BWP is 8 in I-IoT.

Proposal 3. The maximum number of SPS configurations per UE is 32 in I-IoT.
Proposal 4. To support multiple active SPS configurations for a UE, introduce a new MAC CE for SPS activation/deactivation.
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