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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction 
[bookmark: OLE_LINK12]In this contribution, we share our view on SPS PDSCH overlapping handling in FDM case.
2. SPS PDSCH overlapping handling in FDM case
The issue of SPS PDSCH overlapping in FDM case was discussed several times in previous meetings but no consensus was achieved. In the previous meeting, the following conclusion was achieved regrading FDM between one unicast PDSCH and one group-common PDSCH [1].

Conclusion
For FDM between one unicast PDSCH and one group-common PDSCH in a slot, only case 1 in the following cases is supported.
· Case 1: the unicast PDSCH and the group-common PDSCH in a slot are partially or fully overlapping in time domain and non-overlapping in frequency domain
· Case 2: the unicast PDSCH and the group-common PDSCH in a slot are non-overlapping in time domain and non-overlapping in frequency domain 
· Case 3: the unicast PDSCH and the group-common PDSCH in a slot are non-overlapping in time domain and overlapping in frequency domain
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[bookmark: _Ref101357360]Figure 1 Supported case when a UE is capable of receiving FDMed unicast PDSCH and multicast PDSCH

During the discussion in the previous meeting, the following proposal was discussed to handle the overlapping of SPS PDSCHs.

	Initial Proposal 1-2-v4: 
For unicast SPS PDSCH and multicast SPS PDSCH collision handling,
· If a UE only supports TDM unicast SPS PDSCH and multicast SPS PDSCH in a slot, and more than one PDSCH on a serving cell each without a corresponding PDCCH transmission are in a slot, the UE resolves collisions among unicast SPS PDSCHs and multicast SPS PDSCHs by reusing Rel-16 rules.
· If a UE only supports FDM unicast SPS PDSCH and multicast SPS PDSCH in a slot, and more than one unicast PDSCH and multicast PDSCH on a serving cell each without a corresponding PDCCH transmission are in a slot, 
· the UE resolves collisions among unicast SPS PDSCHs resulting in one unicast SPS PDSCH and collisions among multicast SPS PDSCHs resulting in one multicast SPS PDSCH as in Rel-16, respectively. If the resulting unicast SPS PDSCH and multicast SPS PDSCH overlap in time but not overlap in frequency, the UE receives both PDSCHs; else, the UE receives the one with lower configured sps-ConfigIndex.
· If a UE supports both FDM and TDM unicast SPS PDSCH and multicast SPS PDSCH in a slot, and more than one unicast PDSCH and multicast PDSCH on a serving cell each without a corresponding PDCCH transmission are in a slot, 
· FFS 




When making solution to handle the overlapping between SPS PDSCHs for a UE capable of receiving FDMed unicast PDSCH and multicast PDSCH, the principle should be same as that in Rel-16 to select SPS PDSCHs with the lowest SPS PDSCH configuration index(es) as many as possible based on UE’s capability. However, for the case that the PDSCHs include both unicast SPS PDSCH(s) and multicast SPS PDSCH(s), the proposed solution will result in unnecessary dropping which can be explained in Figure 2, where only unicast SPS 1 is received based on the proposal while UE is capable to receive both SPS 1 and SPS 4.


 Figure 2 Example for SPS PDSCHs overlapping

For the handling of SPS PDSCHs overlapping, we have the following proposal.
[bookmark: _Ref101362371]Proposal: If a UE only supports FDM reception between unicast SPS PDSCH and multicast SPS PDSCH in a slot, and if more than one PDSCH without a corresponding PDCCH transmission are in a slot on a serving cell, 
· if the PDSCHs include both unicast SPS PDSCH(s) and multicast SPS PDSCH(s), the UE resolves collision as following
· Step 0: Q is the set of activated PDSCHs without corresponding PDCCH transmissions within the slot.
· Step 1: A UE receives one PDSCH with the lowest configured sps-ConfigIndex within Q. Designate the received PDSCH as survivor PDSCH.
· Step 2: If the survivor PDSCH in step 1 is unicast PDSCH, a UE receives one multicast PDSCH with the lowest configured sps-ConfigIndex within Q (if any), where the multicast PDSCH and the survivor PDSCH in step 1 are FDMed in frequency. If the survivor PDSCH in step 1 is multicast PDSCH, a UE receives one unicast PDSCH with the lowest configured sps-ConfigIndex within Q (if any), where the unicast PDSCH and the survivor PDSCH in step 1 are FDMed in frequency.
· if the PDSCHs only include unicast SPS PDSCH(s) or only include multicast SPS PDSCH(s), the legacy procedure is applied.

[bookmark: _GoBack]For the case that UE supports both of FDM and TDM unicast PDSCH and multicast PDSCH, one option is that the UE determines two sets of survivor PDSCHs separately following the rule defined for TDM case (i.e. the rule defined in Rel-16) and the rule defined for FDM case (e.g., the rule given by the above proposal). And then selecting one set with higher priority to receive between these two sets, e.g., selecting a set with greater number of SPS PDSCHs, or the set with lower SPS configuration index(es). Taking Figure 2 as an example, UE determines set 1 following the same way as that in Rel-16, where set 1 is {SPS 1, SPS 2}, and determines set 2 following the way given by the above proposal, where set 2 is {SPS 1, SPS 4}. Then UE receives SPS PDSCHs in set 1 if UE selects the set with lower SPS configuration index(es).

3. Conclusion
In this contribution, we discuss SPS PDSCH overlapping in FDM case, and the following proposal is made.
Proposal: If a UE only supports FDM reception between unicast SPS PDSCH and multicast SPS PDSCH in a slot, and if more than one PDSCH without a corresponding PDCCH transmission are in a slot on a serving cell, 
· if the PDSCHs include both unicast SPS PDSCH(s) and multicast SPS PDSCH(s), the UE resolves collision as following
· Step 0: Q is the set of activated PDSCHs without corresponding PDCCH transmissions within the slot.
· Step 1: A UE receives one PDSCH with the lowest configured sps-ConfigIndex within Q. Designate the received PDSCH as survivor PDSCH.
· Step 2: If the survivor PDSCH in step 1 is unicast PDSCH, a UE receives one multicast PDSCH with the lowest configured sps-ConfigIndex within Q (if any), where the multicast PDSCH and the survivor PDSCH in step 1 are FDMed in frequency. If the survivor PDSCH in step 1 is multicast PDSCH, a UE receives one unicast PDSCH with the lowest configured sps-ConfigIndex within Q (if any), where the unicast PDSCH and the survivor PDSCH in step 1 are FDMed in frequency.
· if the PDSCHs only include unicast SPS PDSCH(s) or only include multicast SPS PDSCH(s), the legacy procedure is applied.
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