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1	Introduction
LTE-based V2X feasibility study concluded it is beneficial to use uplink Semi-Persistent Scheduling (SPS) to reduce the uplink and downlink overhead [1]. Several enhancements on UL SPS such as multiple SPS configurations and UE assistance for SPS were identified during feasibility study phase. However, there are still some open issues left for further discussion during WI phase. In this paper we discuss the open issues of UL SPS enhancements and propose the high-level agreements so that more detailed enhancements on UL SPS can be discussed further to better align with V2X traffic characteristic. 
2	Discussion
2.1	Multiple SPS configurations
It was agreed that multiple SPS configurations with different configuration parameters can be configured by eNB in order to address message characteristics of V2X service e.g. CAM, DENM and BSM, and support both V2X service and VoIP service [1]. Two options were identified for multiple SPS configurations [1]:
· Option 1: one active SPS at a time
· Option 2: multiple SPS active at a time
As a vehicular UE may generate CAM and DENM messages from time to time and may also have parallel VoIP call simultenously when V2X applications are generating V2X messages, multiple SPSs are required to be activated at the same time to better serve the different type of traffic. With multiple SPS configurations activated, the signaling exchange between UE and eNB is not needed every time the packet generating period or packet size changes. Those changes may occur either due to the variations in the traffic generation pattern of one service (e.g. CAM or DENM) or due to the change of mixed traffic. Therefore allowing multiple SPS configurations to be active at a time is more efficient in terms of signaling overhead, which in turn brings benefit for the latency reduction. In addition, SL SPS was discussed in Layer 2 open issue email discussion and it has been concluded that multiple SPS configurations can be activated simultenously [2]. Thus, allowing multiple UL SPS configurations to be active at a time for UL SPS will also ensure alignment with SL SPS solution. However, on the other hand, allowing multiple SPS configurations to be activated at the same time may introduce inefficient usage of resource if all the activated SPSs can not be fully utilized by UL transmission. Therefore the following is proposed:
Proposal 1: [bookmark: _Ref450662305][bookmark: _Ref458594134]Multiple UL SPS configuration can be activated at the same time. Further enhancements on multiple SPS configurations in terms of resource usage efficiency shall be discussed.  

2.2	UE assistance for UL SPS
It is agreed that UE assistance at least on message generation periodicity and/or timing can be provided to eNB[1]. The main motivation of the agreement on UE assistance information is to reduce the latency of V2X message transmission as the mismatch between the actual message generation time and SPS resource grant will cause latency in V2X service.  However, one major difference between UL SPS and SL SPS is that eNB receives UL transmission in SPS resource grant while SL transmission within SPS grant is not visible to the eNB. The UE assistance information for UL SPS does not necessarily have to be a separate UL transmission but can be piggybacked into UL SPS transmission, which may to some extent release the burden of additional signalling for UL grant and additional resource usage for UE assistance information transmission. Therefore, UE assistance for UL SPS may include more information than just message generation periodicity and/or timing. For instance, the UL transmission in one of the activated SPS configurations may include the information whether the other activated SPS configuration in next transmission timeslot will be used to transmit further UL messages. If the gap between two SPS configurations is sufficiently large, eNB can reallocate unused resources to another UE. Hence, it introduces a kind of inter-dependency between multiple SPS configurations for better resource usage. 
Proposal 2: [bookmark: _Ref450662464]RAN2 is kindly asked to further discuss UE assistance information for UL SPS, e.g. the UE assistance information about the usage of other SPS configurations for more efficient resource utilization. 

3	Conclusion
This paper was aimed at highlighting the main UL SPS aspects that should be resolved in the course of V2X Work Item. As a result, the following Proposals have been made: 
Proposal 1: Multiple UL SPS configuration can be activated at the same time. Further enhancements on multiple SPS configurations in terms of resource usage efficiency shall be discussed.
Proposal 2: RAN2 is kindly asked to further discuss UE assistance information for UL SPS, e.g. the UE assistance information about the usage of other SPS configurations for more efficient resource utilization.
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