
3GPP TSG RAN WG1 Meeting #97		                                                      R1-1906335
Reno, USA, 13th – 17th May, 2019

Source:	CATT
[bookmark: Title]Title:	Discussion on DL SPS overlapping
[bookmark: Source]Agenda Item:	7.2.6.7
[bookmark: DocumentFor]Document for:	Discussion and Decision

[bookmark: _Ref521334010]Introduction
[bookmark: OLE_LINK4]According to the new WID of NR Industrial Internet of Things (IoT) approved in RAN#83[1], the following objectives related to NR TSC enhancement are specified:
	The detailed objectives for NR TSC-related enhancements include:
· Specify enhancements to satisfy QoS for wireless Ethernet when using TSC traffic patterns, including 
· Support for multiple simultaneous active semi-persistent scheduling (SPS) configurations for a given BWP of a UE. [RAN2, RAN1].
· Support for shorter SPS periodicities than the existing ones [RAN2, RAN1].
· Address support for TSC message periodicities with non-integer multiple of NR supported CG/SPS periodicities, as captured in TR 38.825, section 6.5.2. [RAN2, RAN1].



Similar to collision between multiple UL configured grant configurations, at least time domain resource overlapping among multiple SPS configurations or overlapping between SPS and dynamic PDSCH may exist due to shorter SPS periodicities and multiple simultaneous SPS configurations for a given BWP of a UE. In this contribution, DL SPS overlapping is discussed.
Discussion
Overlapping among multiple SPS configurations
For multiple SPS configurations targeting TSC message periodicities with non-integer multiple of NR supported CG/SPS periodicities, different SPS configurations are configured to provide more starting opportunities in order to align with the service data arriving time. There is no conflict for this case.
For multiple SPS configurations targeting different services/traffic types, there may be three cases to consider:
Case 1: Multiple SPS configurations are configured without any overlapping in time domain. 


Figure 1: multiple SPS configurations without overlapping in time domain
Case 2: Multiple SPS configurations with time domain resource overlapping are configured with non-overlapping frequency domain resources. That is to say, if time domain overlapping exists, gNB can transmit multiple SPS PDSCHs by FDM mode. 


Figure 2: multiple SPS configurations with overlapping in only time domain 
Case 3: If gNB can’t allocate non-overlapping frequency domain resources to multiple SPS configurations with time domain resource overlapping, the collision in both time domain and frequency domain needs to be handled.


Figure 3: multiple SPS configurations with overlapping in both time domain and frequency domain
[bookmark: OLE_LINK8][bookmark: OLE_LINK9]For case 1, it does not need any special handling. For case 2 and case 3, special handling the same as out-of-order PDSCH with time domain resource overlapping can be used.
Proposal 1: For the case of multiple SPS configurations with time domain resource overlapping, special handling the same as out-of-order PDSCH with time domain resource overlapping can be used. 
Overlapping between dynamic PDSCH and DL SPS
If SPS is for eMBB and dynamic PDSCH is for URLLC, consider such a case: a dynamic URLLC PDSCH arrives and needs to be scheduled as soon as possible when an SPS eMBB is still in transmission, in which case the URLLLC PUSCH needs to be scheduled on resources overlapped with SPS eMBB PDSCH. The principle used in Rel-15 that dynamic PDSCH always prioritizes SPS PDSCH can be followed. Hence, gNB can either drop eMBB PDSCH or put SPS eMBB PDSCH into the dynamic URLLC PDSCH. It needs no special handling at UE side.
If SPS is for URLLC, and dynamic PDSCH is for eMBB, gNB can avoid dynamically allocating PDSCH overlapping with the SPS PDSCH in time. 
Proposal 2: gNB can handle conflicts between dynamic PDSCH and DL SPS. No special handling is needed at UE side.
Conclusion
This contribution discusses overlapping among multiple SPS configurations or SPS with dynamic PDSCH, following proposals are obtained:
Proposal 1: For the case of multiple SPS configurations without any overlapping in time domain, no special handling is needed. For the case of multiple SPS configurations with time domain resource overlapping, special handling the same as out-of-order PDSCH with time domain resource overlapping can be used. 
[bookmark: _GoBack]Proposal 2: gNB can handle conflicts between dynamic PDSCH and DL SPS. No special handling is needed at UE side.
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