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Introduction
In previous RAN2 meeting, multiple SPS topic was discussed and following agreements were achieved. 
	Agreements 
-	Multiple SPS for the same cell will not be supported.  
-	SPS on PSCell will be supported

	Agreements
   UL/DL SPS configuration can be configured and activated simultaneously on both PCell and PSCell
SPS can be configured for a SCell.  FFS if it is restricted to a single configuration or can be allowed on multiple SCells.  


This contribution gives our understanding on necessity and complexity of multiple SPS on PCell and SCell. 
Discussion
· Motivation 
The motivation to support multiple SPS includes:
· Case 1: to support multiple services with different periodic traffic pattern;
· Case 2: to support different traffic, the traffic with periodic traffic pattern (e.g. VoIP) and traffic with UL latency reduction;  
· Case 3: to support duplication transmission for the same service. 
Observation 1: Multiple SPS transmission can bring benefit in the above three cases. 
According to observation 1, due to the less complexity, SPS transmission on PCell and PSCell was agreed in last RAN2 meeting. And whether support multiple SPS in CA case, it depends on the complexity to support it. 
Observation 2: The benefit and use case to support multiple SPS in CA is same as that in DC (i.e. simultaneous SPS in PCell and PSCell). 
· Complexity
· Multiple SPS configurations
To support motivation case 1 and case 2, it is possible to support different SPS configurations (i.e. traffic pattern) for different SPS. 
Observation 3: In multiple SPS, different SPS configurations are required for motivation case 1 and case 2. 
· Multiple SPS transmissions
Current NR SPS transmission reuses the LTE SPS framework, which is described as in Figure-1, which includes the following steps:
1) Network activates one SPS transmission via the L1 SPS activation command and UE calculates the SPS occasion according to the configured pattern and the time point when the command was received;
2) UE transmits the SPS confirmation MAC CE to network in the first SPS occasion; 
3) UE can skip the SPS transmission in case of no available data to transmit;
4) Network deactivates the SPS transmission via the L1 SPS deactivation command and UE transmits the SPS confirmation MAC CE in the first transmission occasion to network, and after the successful transmission (it can be on SPS resource or on the dynamically scheduled transmission.) UE releases the SPS resource.  


Figure-1	  SPS transmission framework
In multiple SPS transmissions on PCell and SCell, the SPS transmission framework should be applied on SPS transmissions on PCell and SCell independently. According to the motivation indicated above, network can configure and activate the SPS transmissions simultaneously. 
Observation 3: In multiple SPS on PCell and SCell, the SPS framework is applied on each SPS transmission independently. 
To support multiple SPS transmissions, there are several options in detail as below:
· Option 1: different SPS-C-RNTIs are used for the SPS transmissions on PCell and SCell, one for each serving cell with SPS configuration;
· Option 2: one SPS-C-RNTI and including SPS configuration index in the SPS activation/deactivation command (i.e. same as LTE V2V/V2X).
Since the multiple SPS-C-RNTIs (i.e. Option 1) would increase UE’s blind decoding burden, including an SPS configuration index in the command (i.e. Option 2) should be considered, which is similar as LTE V2V/V2X.
Observation 4: Multiple SPS model in LTE V2V/V2X can be reused for NR, i.e. including SPS configuration index in the command.  

· Summary
Based on the above analysis, it can be seen that 
· Considering the necessity, the benefit to support multiple SPS on PCell and SCell is same as that to support on PCell and PSCell.
· Considering the complexity, the multiple SPS model in LTE V2V/V2X model can be as the baseline. 
Hence, due to the limited complexity and benefit brought by multiple SPS, multiple SPS should be considered on PCell and SCell.
Proposal 1: Support multiple SPS transmissions on PCell and SCell.
Proposal 2: Multiple SPS model in LTE V2V/V2X can be reused for NR:
· Support multiple SPS configurations;
· including SPS configuration index in the command.  
Conclusion
According to the analysis in section 2, it is observed that 
Proposal 1: Support multiple SPS transmissions on PCell and SCell.
Proposal 2: Multiple SPS model in LTE V2V/V2X can be reused for NR:
· Support multiple SPS configurations;
· including SPS configuration index in the command.  
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