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Introduction
In previous RAN1 meeting, the following agreements were reached in mode 1[1][2]:
Agreements in RAN1 #84bis meeting:
· 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
Agreements in RAN1 #85 meeting::
· Support cross carrier scheduling for sidelink SPS and dynamic scheduling for V2V with mode-1
· PC5-based V2V design will support the multiple-operator scenario but not be optimized for it.
· Details FFS, e.g.,
· How to handle timing difference between eNB timing and PC5 timing, when it exists
· PC5 resource partitioning among multiple operators
· Resource coordination across operators is out of 3GPP scope.
In this contribution, we will further discuss the operations on V2V mode 1 SPS, and share our views on multiple SPS configurations and the related operations on multiple SPS resource activation/release.
Multiple SPS configuration operation
In order to support variance and coexistence of multiple V2V transmission periods, multiple SPS configurations can be employed in V2V mode 1. However, how to support variable message size in SPS mechanism is still on discussion, for instance that the traffic model in evaluation assumption, there is a large packet (300 bytes) following with 4 small packets (190bytes), and the transmission period is 100ms. In the previous RAN 1 meeting, the following options are discussed:
· Option 1: Only one SPS configuration is activated for variable message size, and the transmission period is 100ms. 
In option 1, the resource size used for large packet transmission is the same as that of small packet, but the MCS level used for large packet is higher than that of small packet. This option has less specification effort and can be effectively employed if the variation of packet size is small. If the variation of packet size is large, i.e., large packet (300bytes) and small packet (190 bytes), the system performance may be downgraded severely due to the reliability of large packet transmission or resource efficiency. For example, if the resource size is determined based on small packet size, this will impact the system performance severely, since the large packet carries the full certification, which is essential to the reception of following 4 small packets. If the resource size is determined based on large packet size, it will lead to extra resource waste in small packet transmission.
· Option 2: Two SPS configurations are activated for variable message size, one is for large packet transmission with 500ms transmission period, and the other is for small packet transmission with 100ms transmission period. 
Option 2 can allocate separate resource size between large packet and small packet transmission, which can overcome the constraints of option 1. If large packet transmission is overlapped with small packet transmission at the same transmission period, the small packet transmission will be discarded. Furthermore, in order to improve the resource efficiency if two SPS configurations are activated, the resource used for small packet transmission could be a subset of that for large packet transmission. 
Based on above analysis, option 1 can be used if the variation of the message size is small, and option 2 can be used if the variation of the message size is large, e.g. large packet (300 bytes) and small packet (190 bytes).
Proposal 1:  If the variation of the message size is small, the variable message size could be supported by adaptive MCS level. Otherwise, the variable message size could be supported by activating multiple SPS configurations simultaneously.
To and from eNB signaling
In general, the signaling procedure for V2V mode 1 SPS is illustrated in Figure 1, base on multiple SPS configurations, the mainly remaining issues in RAN1 is how to activate and release the multiple SPS configurations. 


Figure 1: V2V mode 1 SPS signaling procedure
In legacy UL/DL SPS operation, a DCI scrambled by SPS C-RNTI is to activate or release the SPS by eNB, and the operation of activation or release is indicated by the virtual CRC bits in the DCI. In addition, the SPS resources in frequency domain are indicated by the DCI, and the time domain SPS resources are determined by receiving time of DCI and the SPS interval. We think that the design principle of activation and release operation in LTE can be reused in V2V mode 1 SPS. 
Proposal 2: Some design principles of SPS activation and release operation in LTE could be reused in V2V mode 1 SPS.
Multiple SPS activation
In general, the methods for multiple SPS configurations activation are summarized as following:
· Option 1: Each SPS configuration is activated by a separate DCI
In this option, multiple SPS configurations can be activated one by one. With the consideration of the multiple SPS configuration in RRC signaling (each SPS configuration is configured with a separate V2V-SPS-RNTI or separate index), the activation of a SPS configuration can be indicated by a DCI scrambled V2V-SPS-RNTI or a DCI carried SPS configuration index. This option requires less specification efforts, since most of the design in legacy SPS can be reused.
Furthermore, the SPS resources used for SPS transmission can be indicated by DCI in option 1, which provide the flexibility in the resource allocation. 
· Option 2: Multiple SPS configurations are activated by a joint DCI.
In this option, a new DCI format shall be introduced to carry the multiple SPS configuration index, which could be similar as that in DCI format 3/3A. The resource used for SPS transmission shall be configured through RRC signaling. Comparing with option 1, this option can reduce the signaling overhead dramatically, but it sacrifices the flexibility of the resource allocation. 
Based on above analysis, with the consideration of specification efforts and resource allocation flexibility, we prefer that option 1 shall be used in activation of multiple SPS activation.
Proposal 3: Each SPS configuration could be activated by a separate DCI, and each SPS configuration could be indicated by either a DCI scrambled V2V-SPS-RNTI or a DCI carried the SPS configuration index. 
Multiple SPS release
In legacy UL SPS, there are two manners for UL SPS resource release: explicit and implicit manner. For the multiple SPS resource release of V2V, since eNB cannot know when the transmission in PC5 will end, therefore, only explicit manner shall be support in multiple SPS resource release of V2V.
Proposal 4:  Only explicit manner shall be support in multiple SPS resource release of V2V.
In explicit manner, the methods for multiple SPS resource release are similar as that for activation operation, which is summarized as following: 
· Option 1: Each SPS resource is released by a separate DCI
In this option, multiple SPS resource can be released one by one, and the release of a SPS resource can be indicated by a DCI scrambled V2V-SPS-RNTI or a DCI carried SPS configuration index. This option requires less specification efforts, since most of the design in legacy SPS can be reused.
· Option 2: Multiple SPS resources are released by a joint DCI.
In this option, a new DCI format shall be introduced to carry the target multiple SPS configuration index, which could be similar as that in DCI format 3/3A. This option can reduce the signaling overhead dramatically. 
Option 2 is more attractive due to the overhead reduction, but option 1 requires little specification efforts. Considering that the expiration of the V2V WI is urgent, we slightly prefer to option 1.
Proposal 5: Each SPS resource could be released by a separate DCI, and each SPS configuration could be indicated by either a DCI scrambled V2V-SPS-RNTI or a DCI carried the SPS configuration index.
Conclusion
In this contribution, the operations on V2V mode 1 SPS are further discussed. Particularly, we have following proposals:
Proposal 1:  If the variation of the message size is small, the variable message size could be supported by adaptive MCS level. Otherwise, the variable message size could be supported by activating multiple SPS configurations simultaneously.
Proposal 2: Some design principles of SPS activation and release operation in LTE could be reused in V2V mode 1 SPS..
Proposal 3: Each SPS configuration could be activated by a separate DCI, and each SPS configuration could be indicated by either a DCI scrambled V2V-SPS-RNTI or a DCI carried the SPS configuration index. 
Proposal 4:  Only explicit manner shall be support in multiple SPS resource release of V2V.
Proposal 5: Each SPS resource could be released by a separate DCI, and each SPS configuration could be indicated by either a DCI scrambled V2V-SPS-RNTI or a DCI carried the SPS configuration index.
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