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1. Introduction
In RAN1#84 meeting, SL resource allocation in SPS manner was discussed and enhancing SPS techniques supporting multiple SPS configuration and dynamic trigger/release operation were agreed in RAN1#84bis as follows [1]:
· For SPS of V2V traffic for mode-1 SPS on PC5:

· The eNB may configure multiple SPS configurations for a given UE

· At least SPS-configuration-specific MCS (if MCS is part of the SPS-configuration) and SPS-configuration-specific periodicity can be configured

· FFS if/which other SPS parameters can differ across the SPS-configurations

· The eNB can dynamically trigger/release the different SPS-configurations by use of (E)PDCCH

· Details of the trigger/release are FFS

· Working assumption: The UE can indicate to the eNB that it does not intend to transmit data before a transmission associated to an SPS configuration

· FFS any details of the signaling protocol

· FFS whether eNB acknowledgment of the UE indication is needed

In RAN2#93bis meeting, RAN2 also discussed the dynamic variation for CAM messages in terms of size, periodicity and timing [2]. In order to support UL/SL SPS with variations of periodicity and size, the multiple SPS configurations running in parallel and the dynamic SPS configuration are needed for flexible resource allocations. 

In this contribution, the enhanced SL SPS considering the V2X traffic is discussed.

2. Discussion
Semi-persistent scheduling (SPS) is already supported in LTE for frequently generated data such as VoIP. In this mode, eNB sends a SPS configuration for UL/DL resource allocation, and either eNB and/or UE can activate the SPS operation. SPS can be beneficial for V2X cases to support periodic traffic because there are many vehicles in the service area comparing with D2D. Moreover, the resource for V2V/V2X is not enough since the periodic V2X messages are transmitted on a large number of vehicles. It is not easy to adapt the current SPS operation in LTE to the V2V/V2X cases because the CAM message generation can be dynamic in terms of size and periodicity. There is a requirement that the E-UTRA(N) shall be capable of transferring periodic broadcast messages between two UEs supporting V2X Services with variable message payloads of 50-300 bytes, not including security-related message component (See CPR-019 in [3]). For many V2V data services, the message sizes are small and the inter-arrival time of transmission is fairly constant (for example, the CAM messages are periodic with frequency of 1-10 Hz). 
Although the V2V traffic is approximately periodic for relatively long intervals or in proximity of certain events, it is necessary to take into account the possible deviations when designing semi-persistent transmissions in the LTE V2X framework. In order to schedule the dynamic SPS for CAM messages, it is proposed to have two types of SPS configurations as shown in Figure 1.
. 
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Figure 1. Two types of SPS configurations
Multiple SPS configuration is useful for a SL SPS operation. There are many options to use the multiple SPS configuration, we can think some simple options introducing two different types of SPS, e.g., reporting SPS and dynamic SPS. 

1. Reporting SPS which contains basic information of traffic can be used with short periodicity, i.e., <= 100ms. For instance, the required periodicity and MAC PDU size may be included related to the traffic or speed of UE. It has similar role of scheduling request (SR), so we don’t need to SR procedure to request BSR. Moreover, it can be transmitted by PUCCH or UL SPS. 

2. Dynamic SPS which contains the MCS and periodicity of SPS can be used for variation of CAM messages. It can be transmitted by DCI Format 5 in (E)PDCCH. This is for the real data transmission with certain periodicity. The periodicity and MAC PDU size can be changed by checking the reporting SPS. If the reporting SPS is updated, the eNB configures the new SPS configuration for V2X traffic.
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Figure 2. Example of multiple SPS configurations for sidelink
The eNB configures the reporting SPS with fixed periodicity and size in order that UE can periodically report the current traffic. In this reporting SPS, some basic traffic information such as message type of V2X, UE speed (or RB size, periodicity) can be included. If eNB finds some traffic changes in reporting SPS, the dynamic SPS configuration can be updated for variation of CAM messages. It assumes that the main advantage of the SPS is reducing the DL control overhead. It has advantages to introduce those kinds of SPS, such as reporting SPS and dynamic SPS for effective ways because it can be adapted to both UL SPS and SL SPS. 

Proposal 1: For SL SPS operation, the multiple SPS configuration and dynamic SPS configuration is needed. Two different types of SPS configurations for reporting SPS and dynamic SPS can support the UL/SL SPS operation.

In the Figure 2, the example of multiple SPS configurations for sidelink is represented. As discussed in the above, it is beneficial that the UE can dynamically trigger the SPS configuration when the traffic type changes. Based on the traffic type, the UE can request the SPS resources such as periodicity, RB size and threshold for SPS-release using RRC. The eNB activates the multiple SPS configurations via DCI on the PDCCH. If the traffic type changes eNB updates the SPS config 2 based on the information of reporting SPS. In order to enable this operation, the SPS configuration can simultaneously trigger/release the SPS operation. Moreover, we can define the release condition for SL SPS. If the UE has no data to transmit, then the UE skips SPS transmission and increases an internal counter. If the count is equal to the pre-determined threshold, then the UE releases the SPS and notifies the release to the eNB. 
Moreover, it is required to discuss what parameters are contained in multiple SPS configurations. For the common SPS configuration transmitted by RRC, SPS C-RNTI, maximum number of HARQ process, and threshold for SPS release can be included. The multiple SPS configurations transmitted by DCI on PDCCH can included the index of the SPS configuration, SPS-periodicity, modulation and coding scheme (MCS) level, resource block (RB) allocation, etc. It might be good to determine what SPS parameters could be part of common configuration and what may be specific to a configuration.
Proposal 2: For the dynamic SL SPS configuration, it is beneficial that the UE can simultaneously trigger/release the SPS operation. RAN2 is asked to discuss and decide the release condition for the SL SPS.
Proposal 3: RAN2 is asked to discuss what parameters are contained in SPS configurations. It might be good to determine what SPS parameters could be part of common configuration and what may be specific to a configuration.
3. Conclusion
The following proposals are made for UE reporting and dynamic SL SPS transmission.
Proposal 1: For SL SPS operation, the multiple SPS configuration and dynamic SPS configuration is needed. Two different types of SPS configurations for reporting SPS and dynamic SPS can support the UL/SL SPS operation.
Proposal 2: For the dynamic SL SPS configuration, it is beneficial that the UE can simultaneously trigger/release the SPS operation. RAN2 is asked to discuss and decide the release condition for the SL SPS.
Proposal 3: RAN2 is asked to discuss what parameters are contained in SPS configurations. It might be good to determine what SPS parameters could be part of common configuration and what may be specific to a configuration.
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