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Introduction
In last meeting, multiple SPS topic was discussed and the following agreements were achieved. But there are still some open issues on SPS. 
	Agreements 
-	Multiple SPS for the same cell will not be supported.  
-	SPS on PSCell will be supported
FFS if SPS on SCell will be supported


This contribution gives our understanding on the following open issues on SPS. 
· Open issue 1:  Multiple SPS transmission on PCell and PSCell;
· Open issue 2:  SPS transmission on SCell;
· Open issue 3:  Multiple SPS transmission on PCell and SCell in CA. 
Discussion
Multiple SPS transmission on PCell and PSCell
According to our previous agreement, SPS is supported on PCell and PSCell, but it is still FFS on whether we can configure and activate them simultaneously. 
· Motivation 
According to [1], 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. 
· Complexity
In DC, since SPS configuration and transmission is independent for MCG and SCG, there is no extra complexity to support simultaneous transmission on PCell and PSCell. Hence, we propose
Proposal 1: Support multiple SPS transmission on PCell and PSCell.
SPS transmission on SCell
· Motivation 
In case of non CA, currently in LTE, SPS transmission is restricted on PCell/PSCell, and the reason is that the PCell/PSCell is always activated and the main use case of SPS is VoIP.  But with PUCCH SCell introduced later in LTE and supported in NR, more functionality of PCell is moving to the SCell. If SPS was supported on SCell, it would bring the benefit to offload the transmission of VoIP-like service to SCell and save UE power in case of the hetnet CA scenario (i.e. macro cell as PCell and pico cell as SCell). 
Observation 2: In hetnet CA scenario, for one service traffic, transmission on SCell would be good for UE transmission power reduction and PCell traffic load reduction. 
· Complexity
The SCell can be deactivated, and no data transmission is allowed on a deactivated SCell. Hence, in order to support SPS transmission on SCell, besides the SPS transmission scheme supported on SCell which is same as that on PCell/, SCell should keep in activated state when the SPS transmission is activated. But since both the SCell activation/deactivation and SPS transmission activation/deactivation are controlled by network, it can rely on network implementation to keep SCell activated in case of SPS transmission activated, and there is no additional complexity on network side.
Observation 3: There is no extra complexity for UE and network to support SPS on SCell. 
Based on Observation 2 and 3, we propose
Proposal 2: Support SPS configuration and transmission on SCell.
Proposal 3: SPS transmission is only allowed on the activated SCell, which relies on network implementation. 
Multiple SPS transmission on PCell and SCell in CA
· Motivation 
According to observation 1, we can see the use case and benefit to support multiple SPS transmission. In CA case, we can enjoy the benefit to support simultaneous SPS transmission on PCell and SCell. 
· Complexity
According to legacy SPS scheme, one MAC entity only supports one SPS transmission and configuration. To support multiple SPS transmission, there are several options as below:
· Option 1: different SPS-C-RNTI used for the SPS transmission on PCell and SCell, one for each serving cell with SPS configuration;
· Option 2: one SPS-C-RNTI and including the SPS configuration index in the SPS activation/deactivation command. 
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: The design of multiple SPS transmission on PCell and SCell can be referred to that in LTE V2V/V2X, i.e. including SPS configuration index in the command.  
According to the benefit brought by the multiple SPS transmission and the similar design as LTE V2X multiple SPS transmission scheme, we propose
Proposal 4: Support multiple SPS transmission on PCell and SCell. 
Conclusion
According to the analysis in section 2, it is observed that 
Observation 1: Multiple SPS transmission can bring benefit in the above three cases. 
Observation 2: In hetnet CA scenario, for one service traffic, transmission on SCell would be good for UE transmission power reduction and PCell traffic load reduction. 
Observation 3: There is no extra complexity for UE and network to support SPS on SCell. 
Observation 4: The design of multiple SPS transmission on PCell and SCell can be referred to that in LTE V2V/V2X, i.e. including SPS configuration index in the command.  
And also it is proposed that:
Proposal 1: Support multiple SPS transmission on PCell and PSCell.
Proposal 2: Support SPS configuration and transmission on SCell.
Proposal 3: SPS transmission is only allowed on the activated SCell, which relies on network implementation. 
Proposal 4: Support multiple SPS transmission on PCell and SCell. 
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