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1	Introduction
DL SPS has been specified in Rel-15 NR, and recently RAN2 discussed enhancements to DL SPS to address URLLC type of traffic. In the last RAN1 meeting the following was agreed
Agreements:
· Support separate activation for different DL SPS configurations for a given BWP of a serving cell.
· FFS whether or not to support joint activation in a DCI for two or more DL SPS configurations
· Support separate release for different DL SPS configurations for a given BWP of a serving cell.
· FFS whether or not to support joint release in a DCI for two or more DL SPS configurations 

In this contribution we look at one of the proposed enhancements, i.e. support of multiple active DL SPS configurations.  
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[bookmark: _Hlk535752074]RAN2 has discussed the support of multiple active DL SPS configurations which can be used for handling of multiple TSN flows. It has been decided that for NR UL configured grant, multiple configurations are beneficial. In LTE, only for UL SPS, multiple configurations are already specified. The standardization was driven by the V2X use-case in which services with traffic of multiple periodicities is foreseen and was adopted later also in the LTE HRLLC WI. 
In RAN1#96bis it was agreed to support multiple DL SPS, and RAN2 has specified methods to configure multiple DL SPS configuration. the issue that was for further study was whether RAN1 believes that joint activation or deactivation of multiple SPSs should be supported or not. This is discussed in the following in more detail.

2.1 	Activation and deactivation of multiple DL SPS configurations
Multiple SPS configuration has been agreed for both downlink and uplink, where multiple configurations (periodicities, etc) are configured via RRC and each one identified by an index. then for activation and deactivation, there should be an indication to indicate which one of the configurations is being activated/deactivated. the indication can be done by means of a unique identifier, such as a field in DCI, an RNTI, etc. One efficient way of realizing this, is by using some available field in the RNTI.

[bookmark: _Toc7826721]Concatenate CS-RNTI by Configuration ID to indicate each configuration 

a related question is whether joint activation and deactivation of multiple DL SPS should be supported. In our view, considering how rarely a case may happen that requires a joint activation and deactivation, it is an optimization that should be avoided in the physical layer design.
[bookmark: _Toc7826722]Joint activation/deactivation of multiple SPS configuration by physical layer should not be supported 

2.2	Collision of DL SPS configurations
When DL SPS periodicities are multiples of each other and not activated at different point in times, or not multiples of each other, the DL SPS assignment occasions may overlap in time. How should the UE react in this case when multiple DL SPS assignments are valid at this point in time?
For LTE UL SPS, this case is explicitly left undefined. For deterministic behaviour, the eNB could anyway send a dynamic grant, which would override the multiple overlapping UL SPSs grants. This way the overlapping case among the UL SPS grants is avoided.
[bookmark: _GoBack]It is currently unclear, whether enhancements to this behaviour are needed when it comes to overlap handling for multiple DL SPS configurations. We believe that the same approach could be taken for DL SPS in NR, i.e. whenever an overlap occurs between multiple DL SPS assignments (of which the gNB is naturally aware of), the gNB could just provide an overlapping dynamic DL assignment, which is prioritized according to the current specification over any DL SPS configured assignment. In contrast to the NR discussion on UL Intra-UE multiplexing when multiple UL configured grants are available and selection on a grant can be determined based on LCH priorities, in DL there is no priorities at all, to which assignment selection could be based on.

[bookmark: _Toc4581926][bookmark: _Toc7826723]RAN1 should discuss whether overlapping case of multiple DL SPS configurations should be addressed.

3	Conclusion
Based on the discussion in the previous sections we propose the following: 
Proposal 1	Concatenate CS-RNTI by Configuration ID to indicate each configuration
Proposal 2	Joint activation/deactivation of multiple SPS configuration by physical layer should not be supported
Proposal 3	RAN1 should discuss whether overlapping case of multiple DL SPS configurations should be addressed.
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