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Introduction
During the RAN2#93bis meeting and RAN1#84bis meeting, the following agreements about SPS and mode-1 SPS are reached respectively [1]:
	RAN2 Agreements for SPS:
· 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 100ms and 1s can be included.  
· FFS if SPS enhancement are necessary 



	RAN1 Agreements for SPS on PC5:
· 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


Based on above agreements, in this paper, we will analyze the possible problems of mode-1 PC5 SPS incluing SPS configuration, SPS resource trigger and release and provide a potential scheme of SPS procedure.
Discussion 
As we know, in the legacy UL Uu SPS procedure, RRC and DCI signaling are used for SPS parameter configuration and resources trigger/release respectively. Specifically, after the transmitting UE having established RRC connection with the eNB, the eNB can configure SPS configuration for the UE by RRC signalling. Based on the BSR the eNB can assign SPS resources and trigger SPS configuration for the UE. Then the UE can perform UL transmission using the assigned SPS resources. Afterwards the eNB can release SPS resources if SPS is not necessary. When it comes to mode-1 PC5 SPS, most of the SPS procedure used for UL transmission can be reused. But considering the different characteristics of sidelink communication, we think some enhancements for mode-1 PC5 SPS are needed and we will analyse it in the following sections.
SPS configuration for mode 1
As we know, in the current SPS specification, the SPS periodicity which defines the repeating interval of SPS resources assigned for the UE is a critical parameter for the SPS configuration. There are several factors which may have impact on the SPS period used for UE, such as V2V services type, moving speed, etc. In order to provide flexible and appropriate SPS resource assignment, different SPS periods should be used in V2V. For current LTE SPS allocation, [10,20,32,40,64,80,128,160,320,640]ms are used as SPS period, but for V2V services, the value rangeof SPS periodicity should be extended according to the V2V traffic requirement. Based on the agreement in RAN2#93bis meeting, 100ms and 1s should be included.
Furthermore, since it is agreed that the eNB may configure multiple SPS configurations for a given UE in RAN1 #84bis meeting, the eNB may need to configure different SPS C-RNTIs or SPS configurations index to distinguish different SPS configuration. 
In addition, since SPS configurations used for PC5 and Uu operation may coexist, the resource type indication is necessary for the SPS configuration to distinguish whether the SPS configuration is used for PC5 or Uu operation.
In general, the eNB should configure multiple SPS configuration, which may at least contain the parameters such as: SPS period, resource type indication, SPS- RNTI or SPS configuration index and so on.
Proposal 1: The eNB should configure multiple SPS configurations, which may at least contain the parameters such as: SPS period, resource type indication, SPS- RNTI or SPS configuration index and so on.
SPS resource trigger for mode1
In our opinion, how to trigger the mode-1 PC5 SPS resource and whether new DCI format should be designed for mode-1 PC5 SPS is within RAN1’s study scope. From the perspective of RAN2, we are concerned about how to configure appropriate SPS periodicity and timing of triggering the PC5 SPS resources. For the CAM based V2X message, the periodicity of V2V message is determined by UE’s speed/position/direction, it is hard for the eNB to predict the periodicity of PC5 SPS resources for V2V transmission. To solve this problem, UE may suggest the preferred periodicity to eNB for PC5 SPS configuration. On the other hand, the latency requirement for most of the V2V message delivery is 100ms. It means that once the AS layer of UE receives the V2V message from upper layer, it is better to transmit it immediately. Suppose the PC5 SPS is configured for the V2V transmission, the UE had to wait for the PC5 SPS resource in subframe starting at the beginning of the next available PC5 SPS period. It is likely that the UE may delay for a while for V2V message transmission (whole PC5 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 PC5 SPS resource to the eNB. 
Someone argues how could UE get the knowledge of preferred periodicy and subframe offset for PC5 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 PC5 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 PC5 SPS resource to the eNB. 
Upon receiving the preferred periodicity and subframe offset (we call it PC5 SPS time pattern), the eNB may configure the PC5 SPS resources with the periodicity suggested by UE and in subframes corresponding to the suggested subframe offset. In this case, the PC5 SPS configuration by eNB could be aligned with UE’s current V2V transmission needs. 
Proposal 2: UE may report the preferred periodicity and subframe offset to eNB, and the eNB may configure the PC5 SPS resources accordingly. In this way, the PC5 SPS configuration by eNB could be aligned with UE’s current V2V transmission needs.
[bookmark: _Ref450575397]SPS resource release for mode 1
For legacy UL Uu SPS mechanism, when UE has no data to be transmitted and wants to release the assigned SPS resources, it does not have to send explicit signalling to the eNB. The MAC entity of eNB shall clear the configured uplink grant immediately after receiving implicitReleaseAfter number of consecutive new MAC PDUs each containing zero MAC SDUs from the UE on the UL Uu SPS resource. But this mechanism can not work for mode-1 PC5 SPS since the eNB does not listen to Sidelink communication and cannot judge whether the UE is still using the PC5 SPS resources or not. To avoid resource waste, it is suggested that V2V transmitting UE sends explicit signalling to the eNB indicating that the mode-1 PC5 SPS resource could be released. Then the eNB can reallocates these released PC5 SPS resources for other purposes.
Proposal 3: It is suggested that V2V transmitting UE sends explicit signalling to the eNB indicating that the mode-1 PC5 SPS resource could be released.
SPS signalling procedure for mode 1
As mentioned before, we think SPS procedure used in LTE for Uu can be partial reused for mode-1 SPS with some enhancements. RRC and DCI signaling are still used for SPS parameter configuration and resources trigger respectively. But UE assistance information such as UE preferred periodicity and subframe offset is needed. Figure 1 presents a typical SPS signalling procedure. For the UE in RRC_CONNECTED, it can send UE assistance information which may include V2V message types, buffer status and preferred PC5 SPS periodicity and subframe offset to the eNB. Based on this information the eNB can configure multiple PC5 SPS configurations for the UE by RRC signalling. With UE assistance information, the eNB can assign PC5 SPS resources for Sidelink transmission and trigger PC5 SPS configuration. Then the UE can perform sidelink SA/data transmission using the assigned resources. Afterwards the UE can request to release the resources if no further V2V transmissions and the eNB will release the resources of related SPS configuration. 


Figure1. Illustration of SPS signalling procedure
Conclusion 
In this paper, we analyze the possible problems of mode-1 PC5 SPS incluing SPS configuration, SPS resource trigger and release and provide a potential scheme of mode-1 PC5 SPS procedure.
Proposal 1: The eNB should configure multiple SPS configurations, which may at least contain the parameters such as: SPS period, resource type indication, SPS- RNTI or SPS configuration index and so on.
Proposal 2: UE may report the preferred periodicity and subframe offset to eNB, and the eNB may configure the PC5 SPS resources accordingly. In this way, the PC5 SPS configuration by eNB could be aligned with UE’s current V2V transmission needs.
Proposal 3: It is suggested that V2V transmitting UE sends explicit signalling to the eNB indicating that the mode-1 PC5 SPS resource could be released.
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