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Introduction
In last RAN1 meeting, Rel-16 eURLLC WID was finished to improve reliability and latency with a variety of new features such as new DCI format, sub-slot configuration, new PUSCH repetition, UL cancellation indication and so on. However, there are some remaining issues to be resolved to provide intended features without any ambiguities. 
In this contribution, it will discuss about two different issues; one is for multiple SPS operation and the other is for PHR in case of PUSCH collision. 

Discussion
1 
2 
SPS PDSCHs overlapping in time domain
In the last meeting, there was an agreement that UE receives SPS PDSCH with lowest index when multiple SPS PDSCHs are overlapped in time domain. Following is related specification description in TS 38.214 v16.0.0. 

	<TS 38.214 v16.0.0>
5.1 UE procedure for receiving the physical downlink shared channel
------------------------------------------------------- Unchanged Texts Omitted----------------------------------------------------
If more than one PDSCH on a serving cell each without a corresponding PDCCH transmission are partially or fully overlapping in time, a UE is not required to decode a PDSCH among these PDSCHs other than one with the lowest configured sps-ConfigIndex. 



However, if it follows UE procedures defined in the above specification, it seems unclear how to resolve overlapping SPS PDSCHs as shown in Figure 1. In the figure, it is shown that SPS PDSCH with index of 1 (SPS PDSCH 1) and SPS PDSCH with index of 3 (SPS PDSCH 3) are overlapped in time, and SPS PDSCH with index of 3 (SPS PDSCH 3) and SPS PDSCH with index of 5 (SPS PDSCH 5) are overlapped in time. Since SPS PDSCH 1 has lower index than SPS PDSCH 3 and SPS PDSCH 5 has lower index than SPS PDSCH 3, UE will not decode SPS PDSCH 3 and SPS PDSCH 5, respectively, according to the specification. However, although SPS PDSCH 1 and SPS PDSCH 5 are non-overlapped in time domain, it is wasteful and unnecessary not to decode SPS PDSCH 5. 

[image: ]
Figure 1: overlapped SPS PDSCHs
	To resolve the issue, it needs a new rule to preclude SPS PDSCH decoding. When a UE determines multiple SPS PDSCHs in a set overlapping in time domain, some of SPS PDSCHs in the set are not be counted if it is already determined to be precluded in other set where another multiple SPS PDSCHs are overlapped. For example, since SPS PDSCH 3 is first determined to be precluded due to SPS PDSCH 1 from figure 1, SPS PDSCH 5 does not consider overlapping with SPS PDSCH 3. 
Proposal 1: Endorse the following text proposal for 38.214 to solve the problem of unnecessary SPS PDSCH(s) dropping 
	TS 38.214 v16.0.0
5.1 UE procedure for receiving the physical downlink shared channel
------------------------------------------------------- Unchanged Texts Omitted----------------------------------------------------
If more than one decodable PDSCH on a serving cell each without a corresponding PDCCH transmission are partially or fully overlapping in time, a UE is not required to decode a PDSCH among these PDSCHs other than one with the lowest configured sps-ConfigIndex. 



	Another issue is how to resolve overlapping between dynamic scheduled PDSCH and multiple SPS PDSCHs. In Rel-15, UE will decode dynamic scheduled PDSCH and not decode SPS PDSCH if those PDSCHs are overlapped in time domain and the processing time requirement is satisfied given that there is only one SPS PDSCH configuration is allowed for a cell group. However, it needs to additional procedures to resolve overlapping between dynamic scheduled PDSCH and multiple SPS PDSCHs as there could be multiple SPS PDSCH configurations per a carrier. There are two different options to be able to solve the issue. 
· Option 1: At first, the UE resolves overlapped multiple SPS PDSCHs (first step) and then resolves overlapping between dynamic scheduled PDSCH and one or multiple SPS PDSCHs to be selected to decode from first step (second step).
· Option 2: Under the assumption that dynamic scheduled PDSCH is considered as the lowest SPS PDSCH index, UE resolves overlapping between dynamic scheduled PDSCH and multiple SPS PDSCHs at the same time. 

	In this regard, option 1 is two-steps approach in similar with that resolving UL transmission(s) with different priorities. While option 2 is one-step approach by assuming that dynamically scheduled PDSCH is considered as another SPS PDSCH with having the lowest index. Option 1 may requires less specification efforts if it considers processing time requirement to cancel overlapping SPS PDSCH. 
Proposal 2: Endorse the following text proposal for 38.214 to resolve overlapping between dynamic scheduled PDSCH and multiple SPS PDSCHs. 
	TS 38.214 v16.0.0
5.1 UE procedure for receiving the physical downlink shared channel
------------------------------------------------------- Unchanged Texts Omitted----------------------------------------------------
The UE is not expected to decode a PDSCH scheduled in a serving cell with C-RNTI or MCS-C-RNTI and another PDSCH scheduled in the same serving cell with CS-RNTI if the PDSCHs partially or fully overlap in time except if the PDCCH scheduling the PDSCH with C-RNTI or MCS-C-RNTI ends at least 14 symbols before the start of the PDSCH with CS-RNTI without the corresponding DCI where the PDSCH is with lowest configured sps-Configindex if more than one PDSCH on a serving cell each without a corresponding PDCCH transmission are partially or fully overlapping in time, in which case the UE shall decode the PDSCH scheduled with C-RNTI or MCS-C-RNTI.



PHR for PUSCH collision
Rel-16 eURLLC supports to allow scheduling overlapping PUSCHs, drop PUSCH with lower priority and transmit PUSCH with higher priority if one of them is configured grant and the other is dynamic granted so far. 
When the higher-priority PUSCH overlaps with lower-priority PUSCH, the PUSCH with higher-priority and meeting time requirement for PHR calculation is used to calculate PHR. For example, there are two cases as following figures.


Figure 2:  PHR calculation of Case 1


Figure 3:  PHR calculation of Case 2

Case 1: The higher-priority DG PUSCH and lower-priority CG PUSCH are all meeting time requirement, the higher-priority DG PUSCH is used to calculate PHR as shown in Figure 2.
Case 2: The higher-priority DG PUSCH does not meet time requirement for PHR calculation and the lower-priority CG PUSCH meets time requirement for PHR calculation, the lower-priority PUSCH is used to calculate PHR as shown in Figure 3. 
Proposal 3: RAN1 needs to specify PHR behavior with the consideration of PUSCH collision. 

Conclusions
This contribution discussed about remaining issue for DL SPS and PHR. Following is the summary of this contribution. 
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