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1 Introduction
In RAN1#84bis meeting, the following was agreed regarding SPS for PC5 mode 1 [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 this contribution, we will discuss more details of how SPS for PC5 mode 1 works.
2 SPS configurations
CAM message was identified as one type of periodic V2V message. One CAM message can contain three components: CAM High Frequency Component (CAM HF Component), CAM Low Frequency Component (CAM LF Component) and Certificate. CAM HF Component is mandatory; CAM LF Component and Certificate are optional. The three components occur with different periodicities. When more than one component is transmitted on one subframe, CAM LF Component and/or Certificate are piggybacked on CAM HF component. Figure 1 shows an example of the three components with different periodicities. 
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Figure 1.
The periodicity of the three CAM components also changes according to UE speed and UE driving behaviour as described in [2]. Figure 2 shows an example of longer CAM periodicities when UE drives with a lower speed.
[image: ] Figure 2.
SA2 has agreed in [3] that, during attach procedure MME provides V2X PC5 based QoS parameters to eNB, and eNB maps V2X PC5 based QoS parameters to the PC5 Radio Bearer QoS parameters and informs UE by RRCConnectionReconfiguration message. Through QoS parameters eNB might know it is periodic traffic, thus eNB might trigger SPS configuration procedure and indicate to UE which SPS resources are configured. Since the periodicity of CAM message changes according to speed and driving behaviours, multiple SPS resources might be configured for different periodicity and/or different message size.
It has been agreed that SPS-configuration-specific MCS can be configured. With different MCS levels, different message sizes can be transmitted with the same number of PRB allocation. However, QoS of the message might be sacrificed when higher MCS level is used for large message size, especially when the size is almost doubled with Certificate. Therefore, we propose to have SPS-configuration-specific PRB allocation. For larger message size, more PRBs are allocated. In the example of Figure 1, two SPS could be configured for three message sizes. SPS 1 with periodicity 100ms and PRB allocation 1 is configured for CAM HF Component only or CAM HF Component with CAM LF Component; SPS 2 with periodicity 1000ms and PRB allocation 2 is configured for CAM HF Component, CAM LF Component and Certificate. The two SPS configurations could be active at the same time. When multiple SPS occurs on the same subframe, the SPS with the largest PRB allocation will be used. With this scheme, the same quality can be guaranteed for different message sizes. When two SPS are configured, the same SA allocation can be shared for the two SPS configurations, since only one SPS will be used at one time.  One DCI is used to activate/releasee the two SPS configurations simultaneously. Basically multiple SPS configurations are bundled together to serve the traffic with same speed with varied message size. To serve traffic with varied speed, eNB may configure many SPS configurations. This scheme has the advantage of guaranteeing the same quality for different message sizes. However, it needs to be supported that more than one SPS can be activated/released at one time.
Another approach is single SPS configuration is used for one speed. Then eNB may configure resource size based on maximum message size. It is more aligned with current SPS design but will cause waste of resources, especially when the maximum message size is double the size of normal message size. . 
Therefore, we propose that RAN1 should discuss the following two options:
Option 1: More than one SPS can be configured for multiple message sizes
Option 2: Only one SPS is configured for multiple message sizes    
3 SPS activation and release
Start/end of SPS
In Rel-8 SPS, when data arrives at UE side, UE reports to eNB through Buffer Status Report (BSR). Then eNB would send SPS activation message through (E)PDCCH to UE to activate the configured SPS. In V2V, since multiple SPS are configured, UE needs to inform eNB not only the arrival of CAM message but also which SPS configuration(s) could be activated. One approach is that eNB calculate UE speed according to UE geo information and decide itself which SPS configuration(s) to activate. In this case, current D2D BSR would be sufficient. Another approach is that UE reports its speed, so that eNB can decide the SPS configuration(s) depending on UE speed. To report UE speed, PHY/MAC message could be defined. The third approach is for UE to suggest SPS configuration(s) depending on its own observation of CAM message periodicity. This report can be PHY/MAC message. 
Therefore, we propose that for the start of SPS, the following three options could be considered:
Option 1: Reusing D2D BSR. However, eNB shall be able to distinguish from BSR whether it is a CAM or DENM message
Option 2: UE speed is reported through PHY/MAC message
Option 3: Suggested SPS configurations through PHY/MAC message
According to UE report, eNB would be able to activate the corresponding SPS configurations. As stated in Section 2, multiple SPS configurations with different message size could be activated at the same time if multiple SPS configurations based approach is assumed. In Rel-8 SPS, eNB will trigger SPS release through (E)PDCCH when UE reports through BSR that there is no more data arriving. In V2V, the same mechanism can be used. When UE reports through BSR that there is no more CAM/DENM message arriving, eNB would release all the CAM/DENM related active SPS configurations.
Therefore, we propose that for the release of all CAM/DENM SPS configurations, current D2D BSR can be reused, assuming that eNB can tell from BSR whether it is for CAM or DENM message.
Change of SPS periodicity
As we stated above, CAM message periodicity changes according to UE speed or driving behaviour. In order to adapt active SPS configurations to current CAM message periodicity, it has been agreed that eNB can dynamically trigger/release different SPS configurations through (E)PDCCH.  It can be done in one (E)PDCCH message or two (E)PDCCH messages. In case of one (E)PDCCH message, SPS activation message can activate some SPS configurations and release some SPS configurations in one DCI. In case of two (E)PDCCH messages, SPS activation message is transmitted to activate some SPS configurations and SPS release message is transmitted to release some SPS configurations. One (E)PDCCH message has the advantage that only one DCI needs to transmitted and decoded. However, SPS activation message needs to be modified to support activation and release SPS configurations in one DCI. Two (E)PDCCH messages has the advantage of less specification impact. However, it causes more DCI decoding effort. 
In order for eNB to know which ones to activate and which ones to deactivate, UE could report to eNB the valid SPS configurations to be activated. Figure 2 shows an example of the SPS reactivation procedure. When UE speeds changes, CAM HF component periodicity changes from 100ms to 200ms; CAM LF component periodicity changes from 500ms to 600ms and CAM certificate periodicity remains at 1000ms. UE reports the change of SPS configurations to eNB. eNB would send a SPS reactivation message through (E)PDCCH to UE to deactivate SPS configurations with 100ms and 500ms and activate SPS configurations with 200ms and 600ms.
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Figure 2.
Therefore, to adapt the SPS configurations according to the change of CAM message periodicity, we propose that UE can report the valid SPS configuration(s) to be activated. And eNB can activate the new configurations and release the old configurations through:
Option 1: one (E)PDCCH SPS activation message to activate some SPS configurations and at the same time release some SPS configurations
Option 2: one (E)PDCCH SPS activation message to activate some SPS configurations and one (E)PDCCH SPS release message to release some SPS configurations
4 Conclusion
In this contribution, we discuss the details of multiple SPS configurations. We propose:
· To solve the issue of different CAM message sizes, RAN1 should discuss the following two options:
· Option 1: More than one SPS can be configured 
· Option 2: Only one SPS is configured 
· For the start of SPS, the following three options could be considered:
· Option 1: Reusing D2D BSR. However, eNB shall be able to distinguish from BSR the message type for example CAM or DENM
· Option 2: UE speed is reported through PHY/MAC message
· Option 3: Suggested SPS configuration(s) through PHY/MAC message
· For the release of all CAM/DENM SPS configurations, current D2D BSR can be reused, assuming that eNB can be told from BSR whether it is for CAM or DENM message.
· To adapt to the change of CAM message periodicity, following shall be supported:
· UE reports the valid SPS configuration(s) to be activated
· eNB activates the new configurations and release the old configurations through:
· Option 1: one (E)PDCCH SPS activation message to activate some SPS configurations and at the same time release some SPS configurations
· Option 2: one (E)PDCCH SPS activation message to activate some SPS configurations and one (E)PDCCH SPS release message to release some SPS configurations
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