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1 Introduction

This contribution discusses remaining open issues on configuration of uplink configured grant and downlink semi-persistent scheduling.
2 Discussion
We would like to start with the following open issue on downlink SPS [1]:
	FFS whether there are other restrictions of how many SPS configurations are supported, e.g. per cell / per UE.


There is a restriction on maximum number of uplink configured grants per MAC entity that at most 32 configured grants can be configured. The question is whether downlink SPS needs the similar restriction or not. For uplink configured grant, the maximum number is used for range of ConfiguredGrantConfigIndex-r16 [2] and Multiple Entry Configured Grant Confirmation MAC CE [3]. Current specification/CRs do not need such a restriction and the maximum number is not necessary from the specification point of view. 
Multiple SPS configurations up to 8 configurations per BWP are supported to consider a scenario that bi-directional traffic uses CG in uplink and SPS in downlink for the dedicated resource and PDCCH saving. In this sense, the maximum number of SPS configurations per MAC entity is almost same as that of uplink CG configurations per MAC entity. Depending on capability, UE implementation should be ready for the maximum number of configurations. If there is no per MAC number, some implementation efforts on unrealistic number of SPS configurations may be required. In this sense, a limit to 32 SPS configurations per MAC entity is beneficial.
Proposal 1. Max 32 SPS configurations per MAC entity are supported.

During RAN2#109-e meeting, RAN2 agreed on type 1 CG occasion that UE should first identify the lowest N value corresponding to the nearest available CG occasion, as follows:
	For Type-1 CG, after receiving the configuration, UE should first identify the lowest N value corresponding to the nearest available CG occasion, then, N is incremented after each CG occasion starting from the N identified in the first step.


It was not clearly captured yet, so the following Editor’s Note is shown in the current MAC specification [3]
	Editor’s Note: The step of determining the closest N needs to be added.


The intention of the “lowest N” is that some CG occasions before the reception of the RRC reconfiguration may not be actually used. So, only CG occasions after the reception of the RRC reconfiguration can be used. The following TP could consider this step:
	After an uplink grant is configured for a configured grant Type 1, the MAC entity shall consider sequentially that the Nth uplink grant occurs in the symbol for which:

[(SFN × numberOfSlotsPerFrame × numberOfSymbolsPerSlot) + (slot number in the frame × numberOfSymbolsPerSlot) + symbol number in the slot] =
 timeReferenceSFN × numberOfSlotsPerFrame × numberOfSymbolsPerSlot + (timeDomainOffset × numberOfSymbolsPerSlot + S + (N+m) × periodicity) modulo (1024 × numberOfSlotsPerFrame × numberOfSymbolsPerSlot).

where non-negative integer m satisfies:

for the nearest available CG occasion from the configuration of the configured grant type 1, 
[(SFN × numberOfSlotsPerFrame × numberOfSymbolsPerSlot) + (slot number in the frame × numberOfSymbolsPerSlot) + symbol number in the slot] =
 (timeReferenceSFN × numberOfSlotsPerFrame × numberOfSymbolsPerSlot + timeDomainOffset × numberOfSymbolsPerSlot + S + m × periodicity) modulo (1024 × numberOfSlotsPerFrame × numberOfSymbolsPerSlot).


Proposal 2. TP above is adopted as the step of determining the closest N.
The last issue about way of configuration of SPS. In Rel-15, BWP-DownlinkDedicated can directly configure SPS-Config. In Rel-16, multiple configurations per BWP are supported, so SPS-ConfigList-r16 is introduced. If multiple SPS configurations per BWP are configured, SPS-ConfigList should be used for the configuration. On the other hand, if a single SPS per BWP is configured, both SPS-Config and SPS-ConfigList in BWP-DownlinkDedicated are possible for multiple SPS configurations per UE. Similarly, if a single CG per BWP is configured, both ConfiguredGrantConfig and ConfiguredGrantConfigList in BWP-UplinkDedicated are possible for multiple CG configurations per UE. 

We may need to decide whether to allow the both ways of configuration and leave up to NW implementation. In our view, such restriction would make potential inter-operability issue. So, we prefer to agree that both configurations are possible, but only one configuration should be used at a given time.
Proposal 3a. Rel-16 SPS can be configured by SPS-Config in BWP-DownlinkDedicated.

Proposal 3b. Rel-16 CG  can be configured by ConfiguredGrantConfig in BWP-UplinkDedicated.
Proposal 4a. SPS-Config and SPS-ConfigList in BWP-DownlinkDedicated cannot be configured simultaneously at a given time.
Proposal 4b. ConfiguredGrantConfig and ConfiguredGrantConfigList in BWP-UplinkDedicated cannot be configured simultaneously at a given time.
3 Conclusion
Based on the above, RAN2 is requested to capture the following proposals:
Proposal 1. Max 32 SPS configurations per MAC entity are supported.

Proposal 2. TP above is adopted as the step of determining the closest N.
Proposal 3a. Rel-16 SPS can be configured by SPS-Config in BWP-DownlinkDedicated.

Proposal 3b. Rel-16 CG  can be configured by ConfiguredGrantConfig in BWP-UplinkDedicated.

Proposal 4a. SPS-Config and SPS-ConfigList in BWP-DownlinkDedicated cannot be configured simultaneously at a given time.
Proposal 4b. ConfiguredGrantConfig and ConfiguredGrantConfigList in BWP-UplinkDedicated cannot be configured simultaneously at a given time.
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