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Introduction
Based on the last RAN2#93bis meeting, the following agreements were reached [1]:
	Agreements:
· Observation:  CAM message generation can be dynamic in terms of size, periodicity and timing. Such changes will result in misalignment between SPS timing and CAM timing.  There may be some regularity in size and periodicity between different triggers.  
-  SPS can be beneficial for some cases and SPS can be configured.  FFS if UE assistance is necessary 
-  At least the following SPS periodicities should be included 100 and 1s can be included.  
· FFS if SPS enhancement are necessary 


In this paper, we will analyze the characteristics of V2X traffic and provide SPS improvements solutions in order to meet the latency and UL capacity requirements.
Discussion 
Characteristics of V2X traffic
According to the discussion in last meeting, we think that SPS is beneficial in the following cases:
· Transmission of BSM: it is periodic traffic with a fixed period of 100ms. The message size of BSM is 132 ~ 300 Bytes without certificate and 241~409 Bytes with certificate. 
· Transmission of DENMs: Once triggered, DENMs are transmitted periodically with a given message period which remains unchanged. The message size of the DENM is 200 ~ 1200 Bytes. 
· Transmission of CAMs for some cases.  If the UE’s speed/position/direction does not change or only changes within a small range, the CAM generation periodicty is fixed.
Observation 1: SPS is beneficial for the transmission of BSM, DENMs and CAMs if the UE’s speed/position/direction does not change or only changes within a small range.
SPS improvements
As we know, the SPS is already supported for the UL and DL VoIP transmission. In the current SPS specification, the eNodeB configure SPS periodicity via dedicated RRC signalling since the periodicity of VoIP packet is generally fixed and only one SPS process can be configured and activated for each UE. 
However, the UE might need to be engaged in multiple V2X services, which may require different periodicity and packet sizes. In other words, the SPS TB size and period needs to be dynamically adapted to different V2X services. For this purpose, it is necessary to configure multiple parallel SPS processes activated at the UE. The SPS processes may differ in the amount of resource allocated or SPS period and correspond to different types of V2X packets. Once the AS layer of UE receives the V2X packets from upper layer, the UE triggers V2X packets transmissions on the corresponding SPS process. In order to support multiple SPS processes, multiple UL SPS configurations are needed for the UE and the eNB may configure different SPS C-RNTIs for each SPS process of the UE. The legacy SPS activation and release mechanism can be reused. Based on the different SPS C-RNTIs, the UE could be told which SPS process is activated or released.
Proposal 1: Configuring multiple SPS processes with different configuration parameters shall be supported.
Proposal 2: The legacy SPS activation and release mechanism can be reused for the case of multiple SPS process and the UE could be told which SPS process is activated or released based on different SPS C-RNTIs.
Furthermore, for the CAM based V2X message, the periodicity of V2X message is determined by UE’s speed/position/direction, it is hard for the eNB to predict the periodicity of SPS resources for V2X transmission. To solve this problem, UE may suggest the preferred periodicity to eNB for V2X based SPS configuration. On the other hand, the latency requirement for most of the V2X message delivery is 100ms. It means that once the AS layer of UE receives the V2X message from upper layer, it is better to transmit it immediately. Suppose the SPS is configured for the V2X transmission, the UE had to wait for the SPS resource in subframe starting at the beginning of the next available SPS period. It is likely that the UE may delay for a while for V2X message transmission (whole SPS period for the worst case). This delay is intolerable for the latency sensitive V2V applications. To solve this problem, the UE may also suggest the preferred subframe offset for SPS resource to the eNB. 
Someone argues how could UE get the knowledge of preferred periodicy and subframe offset for SPS since the packets are in fact generated by the application layer. In our opinion, the AS layer of the UE may collect the packet arrival time and interval between consecutive packets and then infer the possible periodicity and suitable subframe offset. For example, if the UE finds that the packet arrival interval is relatively stable, it can regard the packet arrival interval as the preferred periodicity. Similarly, the relative time of the packet arrival within a periodicity can be regarded as the subframe offset. If the vehicle UE’s geographical position, speed, direction changes greatly and packet arrival interval also changes greatly, the UE may adopt dyanamic scheduling to request resource allocation when the SPS resource is not available. Alternatively, if the upper layer can predict the periodicity and the subframe offset, it can inform the AS layer directly. Then the UE can send the preferred periodicity and subframe offset for SPS resource to the eNB. 
Upon receiving the preferred periodicity and subframe offset (we call it SPS time pattern), the eNB may configure the SPS resources with the periodicity suggested by UE and in subframes corresponding to the suggested subframe offset. In this case, the SPS configuration by eNB could be aligned with UE’s current V2X transmission needs. 
Proposal 3: UE may report the preferred periodicity and subframe offset to eNB, and the eNB may configure the SPS resources accordingly. In this way, the SPS configuration by eNB could be aligned with UE’s current V2X transmission needs.
There are two ways to report the preferred periodicity and subframe offset to eNB for the UE as below. 
· The UE can send SPS time pattern by MAC CE. 
Considering that the UE may activate more than one SPS processes to transmit different types of V2X message with different periods, it is suggested that the UE indicate which type of V2X message arrives or configuration of which SPS peocess needs to be changed through MAC CE.
· The UE can send SPS time pattern by RRC signaling. 
As shown in Figure 1, suppose the vehicle UE’s geographical position, speed, direction changes greatly and the periodicity of the V2X message is changed as well, the UE may send the updated SPS time pattern to eNB so that the eNB may update the SPS resource configuration. However, during this SPS configuration update procedure, there may be some delay. During this delay, the UE may adopt dyanamic scheduling to request resource allocation when the SPS resource is not available. 
Proposal 4: The UE can send preferred SPS time pattern by MAC CE or RRC signalling. When UE’s geographical position, speed, direction changes, the SPS configuration for V2X can be updated based on the SPS time pattern.
Proposal 5: The UE can adopt dyanamic scheduling to request resource allocation when the SPS resource is not available.


Figure 1 SPS configuration for V2X transmission
Conclusion 
In this paper, we analyse the characteristics of V2X traffic and provide SPS improvements solutions.
Observation 1: SPS is beneficial for the transmission of BSM, DENMs and CAMs if the UE’s speed/position/direction does not change or only changes within a small range.
Proposal 1: Configuring multiple SPS processes with different configuration parameters shall be supported.
Proposal 2: The legacy SPS activation and release mechanism can be reused for the case of multiple SPS process and the UE could be told which SPS process is activated or released based on different SPS C-RNTIs.
Proposal 3: UE may report the preferred periodicity and subframe offset to eNB, and the eNB may configure the SPS resources accordingly. In this way, the SPS configuration by eNB could be aligned with UE’s current V2X transmission needs.
Proposal 4: The UE can send preferred SPS time pattern by MAC CE or RRC signalling. When UE’s geographical position, speed, direction changes, the SPS configuration for V2X can be updated based on the SPS time pattern.
Proposal 5: The UE can adopt dyanamic scheduling to request resource allocation when the SPS resource is not available.
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5.2	Uu interface
Editor notes: Including feasibility of Uu transport for V2V services.
The following technical areas are identified as potential enhancements to Uu transport for V2V services:
· The use of both MBSFN and SC-PTM is allowed. 
· Improvement of MBMSFN/SC-PTM services on the basis of UE geographical location
· It is FFS whether there is a need for a specific AS mechanism or the application layer mechanism is sufficient .It is assumed that the application/upper layer can provide the necessary location information for DL broadcast. An AS layer mechanism is not needed to assist the application server to determine broadcasting area.
· The need and solutions (if needed) to reduce MBSFN/SC-PTM latency can be considered. Possible enhancements primarily targeting control plane (but may be used for user plane) include:
· For MBSFN: shorter MCCH modification period, repetition period and shorter MCH scheduling period (e.g. 10ms), and the use of pre-configured MRBs can be considered.
· 
· For SC-PTM: shorter SC-MCCH modification period and shorter repetition period can be considered.
· Editor’s note: Pros/cons for above optimizations will be captured. The criticality of the control plane latency and whether latency requirements can be met with the above optimizations is FFS.
· 
· The use of UL SPS can be beneficial for some cases. The need of UL SPS enhancements are needed.is FFS
· It is observed that CAM message generation can be dynamic in terms of size, periodicity and timing. Such changes will result in misalignment between UL SPS timing and CAM timing.  There may be some regularity in size and periodicity between different triggers. 
· UE assistance such as preferred SPS time pattern is necessary for configuring UL SPS.
· At least 100ms and 1s SPS periodicities should be included. 
· Configuring multiple SPS processes with different configuration parameters shall be supported.
· 
· Impact of supporting inter-operator deployments
· A UE is allowed to receive downlink broadcast of other operator.

Editor notes: How to capture the above Uu enhancements for V2I/N/P is FFS.
Note that we will down-prioritize the idle mode case for Uu based V2V.

· Companies are encouraged to study the need of potential enhancements on multicast/broadcast listed below for Uu-based V2V:
· Optimization on set of cells performing the same multicast/broadcast
· Multicast/broadcast transmission based on PDSCH/PMCH
· Companies are encouraged to study the need of potential enhancements on unicast listed below for Uu-based V2V:
· UL enhancement (e.g., SPS enhancement, SR enhancement)
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