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1	Introduction
The following were agreed in RAN2 #97bis and RAN2 #98 for SPS/Grant-free UL transmission [1] [2]:
=>	From RAN2 point of view it would be beneficial to be able to share “SPS/grant free” UL resources amongst different UE.  Mechanism to identify the UE for collision resolution purpose may be needed.   The details can be discussed in RAN1.  

Agreements 
1.	In NR, when the UE is configured with SPS, the UE should always skip SPS grant if there is no data to transmit, i.e., Skipping SPS grant is mandated in NR regardless of SPS periodicity.
2.	LCP is performed the same regardless whether the grant is dynamic or SPS.  SPS is a “configured grant”.
3.	FFS is multiple SPS is supported for duplication or to support different numerologies
4.	Implicit release of UL SPS resources is not supported 

In RAN1 #89, the following were agreed for SPS/grant-free [3]:
	Agreements:
· If network configures, UL data transmission without UL grant can be performed after semi-static resource configuration in RRC without L1 signalling 
· If network configures, L1 signaling for activation/deactivation and/or modification on parameters for UL data transmission without UL grant can be applied
· RAN1 is discussing whether the mechanism to distinguish UL SPS and UL data transmission without UL grant is necessary.



In this contribution, we discuss the possibility of a unified SPS and Grant-free operation, and address the remaining open issues on multiple SPS configuration.
2	Discussion
2.1	Unified SPS and Grant-Free operation
As agreed in RAN1 #89 meeting, both RRC configured semi-static resource and L1 signalling for activation/deactivation/modification will be supported. LTE SPS only has L1 signalling for SPS activation and deactivation and only periodicity is configured via RRC. The only addition for grant-free operation needed is to include the resource/MCS configuration in the RRC signalling which could be optional to cover LTE type of SPS operation. While if the possibility of only has semi-static RRC configuration for resource allocation without L1 activation/deactivation/modification, the SPS-RNTI for L1 signalling could be optional as well, as shown in Table 1. It could be left up to gNB configuration to have only RRC or L1 or both for SPS/grant-free operation.
Table 1: SPS/grant-free operation with RRC and L1 singalling
	Cases
	Resource allocation configuration
	SPS-RNTI configuration
	RRC and/or L1

	Case 1
	yes
	yes
	Resource allocation via RRC and can be deactivation/modified via L1

	Case 2
	yes
	no
	Resource allocation via RRC only and cannot be modified via L1

	Case 3
	no
	yes
	No Resource allocation via RRC, only by L1 signalling, i.e. LTE SPS



Proposal 1: Unified solution for SPS and grant-free operation is supported with both resource allocation and SPS-RNTI optionally configurable, i.e. all the three cases in Table 1 are supported.
It was agreed in the previous RAN2 meeting that “LCP is performed the same regardless whether the grant is dynamic or SPS”. Furthermore, we do not see a need to distinguish whether the grant is configured via RRC or signalled via L1 for the above 3 cases. HARQ operation could be unified as well without distinguishing the grant is dynamic or SPS apart from the UL skipping part which can be configured for dynamic scheduling. 
Proposal 2: LCP is performed the same regardless whether the grant is configured via RRC or via L1 signalling.
Proposal 3: HARQ is performed the same regardless whether the grant is configured via RRC or via L1 signalling. 
Besides, whether the resource is shared by multiple UEs can be transparent to the UE as well regarding to LCP and HARQ. Same resource with different preamble/DMRS can be configured/signalled to different UEs, but that would not be visible to MAC.
 Proposal 4: Whether the resources is shared among multiple UEs is transparent to MAC.
2.1	Multiple SPS configuration
The other open issue is whether multiple SPS needs to be supported for duplication or to support different numerologies. Motivation of introducing new features should come from use cases other than what technology will be introduced for NR (e.g. multiple numerologies). Since multiple SPS was only introduced for V2X in LTE and it will not be supported for NR, we do not see strong need to support multiple SPS for NR. Regarding two SPS for duplication in the context of URLLC, considering the grant could be shared among UEs, typically it should only be used for initial packets and switch to dynamic scheduling after the gNB gets the first packets to avoid heavy traffic on the shared resource with high collision. Considering the timeline and the extra complexity of multiple SPS configurations regarding to e.g. collision handling, new confirmation mechanisms, we prefer not to introduce it for Rel-15.
Proposal 5: Multiple SPS configuration is not supported. 
3	Conclusion
We discussed the remaining issues for SPS/grant-free operation without the following proposals proposed:
Proposal 1: Unified solution for SPS and grant-free operation is supported with both resource allocation and SPS-RNTI optionally configurable, i.e. all the three cases in Table 1 are supported.
Proposal 2: LCP is performed the same regardless whether the grant is configured via RRC or via L1 signalling.
Proposal 3: HARQ is performed the same regardless whether the grant is configured via RRC or via L1 signalling. 
Proposal 4: Whether the resources is shared among multiple UEs is transparent to MAC.
Proposal 5: Multiple SPS configuration is not supported. 
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