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1 Introduction
In the last RAN#100e meeting, the issues related to SPS PDSCH collision were discussed [1]. This contribution provides our views on the remaining issues related to SPS PDSCH collision.

2 Discussion on SPS PDSCH collision
When more than one SPS PDSCHs are overlapped in time, a UE receives only one SPS PDSCH with the lowest index. However, the definition of SPS overlapping was intensively discussed in the last RAN1#100e meeting and the following two options were proposed [2].
Option 1: In case of collision in time domain among SPS PDSCHs each without a corresponding PDCCH, 
· A UE receives and decodes only one of SPS PDSCHs with the lowest SPS configuration index within a group of overlapping SPS PDSCHs on the same serving cell. 
· A SPS PDSCH belongs to a group of overlapping SPS PDSCHs
· If its SLIV is within the starting symbol of the first SPS PDSCH in that group, and the last symbol of the last SPS PDSCH in that group, and
· If this SPS PDSCH overlaps in time at least with another SPS PDSCH on the same serving cell in a slot, and
· If the starting and ending symbols of this SPS PDSCH overlaps in time at least with another SPS PDSCH on the same serving cell in a slot if the SPS PDSCH is neither the first nor the last SPS PDSCH in the group
Option 2: In case of collision in time domain among SPS PDSCHs each without a corresponding PDCCH, 
· A UE receives and decodes one or more of SPS PDSCHs within a group of overlapping SPS PDSCHs on the same serving cell according to the following procedure.
· Step 0: set j=0-number of selected PDSCH for decoding. Set Q to set of activated SPS PDSCHs within a slot
· Step 1: A UE receives and decodes one of SPS PDSCHs with the lowest SPS configuration index within Q, set j=j+1. Designate the received SPS PDSCH as survivor SPS PDSCH.
· Step 2: The received/decoded SPS PDSCH and any other SPS PDSCH(s) overlapping, even partially, the survivor SPS PDSCH are excluded from Q. 
· Step 3: Repeat step 1 and 2 until the group is empty or j≥N, where N is the number of unicast PDSCHs in a slot supported by the UE

[image: ]
Figure 1. Option 1 and option 2

Figure 1 illustrates two options. A UE receives only one SPS PDSCH with index 0 in option 1, because the SPS PDSCH with index 1 overlaps with the SPS PDSCH with index 0 and the SPS PDSCH with index 2 overlaps with the SPS PDSCH with index 1. But, the UE receives two SPS PDSCH with index 0 and 2 in option 2 because after dropping the SPS PDSCH with index 1, the SPS PDSCH with index 0 and the SPS PDSCH with index 2 are not overlapped in time. The main idea of the option 2 is to find non-overlapped SPS PDSCHs as many as possible by dropping the overlapped and not decoded SPS PDSCHs. As a result, if we adopt the option 2, the more SPS PDSCHs can be received. However, as shown in figure 1, the reception priority of SPS PDSCHs is reversed. That is, even if the priority of the SPS PDSCH with index 1 is higher than that of the SPS PDSCH with index 2 (there is no explicit priority but it is agreed to receive the SPS PDSCH with the lowest index so that the index can be considered as priority), UE may drop the SPS PDSCH with index 1 and receive the SPS PDSCH with index 2 according to presence of the SPS PDSCH with index 0. 
Furthermore, as shown in figure 2, even if the SPS PDSCH with index 0 is dropped e.g. due to dynamic SFI or dynamic grant PDSCH/PUSCH scheduling on the symbols of the SPS PDSCH with index 0, the UE may receive the SPS PDSCH with index 2 (option 2A in figure 2(a)) or the UE needs to re-determine which SPS PDSCHs are received according to dynamic SFI or dynamic grant PDSCH/PUSCH scheduling (option 2B in figure 2(b)). 
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Figure 2. SPS PDSCH determination with/without re-determination in option 2
Since the re-determination of SPS PDSCHs according to dynamic SFI or dynamic grant PDSCH/PUSCH scheduling is complicated and complex from implementation point of view. Thus, the gain of option 2 is marginal and also the option 2 makes the UE to receive the SPS PDSCH with low priority. In this sense, we prefer option 1. 
The first unclear point in option 1 is interaction of semi-static UL/DL configuration. If a SPS PDSCH overlaps with semi-static UL symbols, UE does not receive the SPS PDSCH. If a SPS PDSCH are determined by option 1 without considering semi-static UL/DL configuration, the SPS PDSCH may be dropped due to symbol direction. Thus, it is natural to check the symbol direction before performing the option 1 procedure. 
[image: ]
Figure 3. multi-slot SPS PDSCH collision
The second unclear point in option 1 is whether the collision check is performed over per-configuration or per-slot in case of multi-slot SPS PDSCH collision. In figure 3, the SPS PDSCHs with index 0 and 2 are transmitted over 2 slots while the SPS PDSCH with index 1 is transmitted over single slot. If the collision check in the option 1 is performed over per-configuration, the UE only receives the SPS PDSCH with index 0 in both slots because the other SPS PDSCHs includes the overlapping set. However, if the collision check in the option 1 is performed over per-slot, the UE receives the SPS PDSCH with index 0 in the first slot and receives the SPS PDSCH with index 0 and 2 in the second slot. This is because the SPS PDSCH with index 0 and the SPS PDSCH with index 2 does not overlap in the second slot. In Rel-15, collision between the SPS PDSCHs is confirmed in every slot, so that there are no clear reasons to change Rel-15 rule. Thus, Rel-16 keeps the Rel-15 rules, i.e., collision check is performed in every slot. To address a couple of unclear points, we propose to
· Proposal 1: In case of collision in time domain among SPS PDSCHs each without a corresponding PDCCH, supports Option 1 with following update in red: 
Option 1: In case of collision in time domain among SPS PDSCHs each without a corresponding PDCCH after excluding SPS PDSCHs overlapping semi-static UL symbols, 
· A UE receives and decodes only one of SPS PDSCHs with the lowest SPS configuration index within a group of overlapping SPS PDSCHs on the same serving cell in a slot. 
· A SPS PDSCH belongs to a group of overlapping SPS PDSCHs
· If its SLIV is within the starting symbol of the first SPS PDSCH in that group, and the last symbol of the last SPS PDSCH in that group, and
· If this SPS PDSCH overlaps in time at least with another SPS PDSCH on the same serving cell in a slot, and
· If the starting and ending symbols of this SPS PDSCH overlaps in time at least with another SPS PDSCH on the same serving cell in a slot if the SPS PDSCH is neither the first nor the last SPS PDSCH in the group

3 Conclusion
In this contribution, we discussed remaining issues on SPS PDSCH collision, and the followings are proposed.
· Proposal 1: In case of collision in time domain among SPS PDSCHs each without a corresponding PDCCH, supports Option 1 with following update in red: 
Option 1: In case of collision in time domain among SPS PDSCHs each without a corresponding PDCCH after excluding SPS PDSCHs overlapping semi-static UL symbols, 
· A UE receives and decodes only one of SPS PDSCHs with the lowest SPS configuration index within a group of overlapping SPS PDSCHs on the same serving cell in a slot. 
· A SPS PDSCH belongs to a group of overlapping SPS PDSCHs
· If its SLIV is within the starting symbol of the first SPS PDSCH in that group, and the last symbol of the last SPS PDSCH in that group, and
· If this SPS PDSCH overlaps in time at least with another SPS PDSCH on the same serving cell in a slot, and
· If the starting and ending symbols of this SPS PDSCH overlaps in time at least with another SPS PDSCH on the same serving cell in a slot if the SPS PDSCH is neither the first nor the last SPS PDSCH in the group
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