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1 Introduction

In the RAN1 #84b meeting, an LS about resource allocation for PC5-based V2V [1] was sent to RAN2. In this LS, some agreements were reached with some potential RAN2 impacts, whereas some issues raised by RAN1 also need some further study in RAN2. 

In this contribution therefore, we discuss potential enhancements for PC5-based SPS and UE autonomous resource selection from RAN2’s perspective, based on relevant agreements from the LS. 
2 Discussion
2.1 Enhancement of SPS on PC5
In [1], RAN1 made the following agreements with respect to the SPS enhancement for PC5 transport of V2V traffic. 
	Agreement:
· 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 the following, potential RAN2 impacts due to the above agreement are identified, and the signaling procedures on how specifically SPS is configured and activated/released is further discussed. 
2.1.1 On Multiple SPS Configurations
Based on the above agreement from RAN 1, the eNB is allowed to configure multiple SPS on PC5 to support the V2V transmission of a given UE. Specifically, regarding the multiple SPS configurations and SPS activation/release of a UE, there can be the following two options: 
· Option 1: RRC configures multiple SPS configurations on PC5 and the SPS activation/release is performed via (E) PDCCH including a specific SPS index. 
Specifically, each SPS can be configured via RRC with an SPS-specific periodicity, an SPS-specific MCS, as well as an SPS index which is used to uniquely indicate this SPS configuration. Then, each (E)PDCCH used for the activation/release of SPS on PC5 indicates a specific SPS index, and the UE will only activate/release the SPS configuration that corresponds to the SPS index indicated. In this option, a new DCI format may be needed with specifically the SPS index being included, so as to distinguish multiple SPS configurations when performing activation/release for each specific SPS configuration. In addition, such a new DCI format also differentiates SPS SL grants from dynamic SL grants indicated by the existing DCI format 5. 
· Option 2: Each SPS is configured via RRC with an SPS-specific periodicity, an SPS-specific MCS, and also a dedicated SL-RNTI (i.e. SPS SL-RNTI) uniquely corresponding to itself. Then, each (E)PDCCH used for the activation/release of SPS is scrambled by a specific SPS SL-RNTI, so that the UE will only activate/release the SPS configuration corresponding to this SPS SL-RNTI. In this option, these SPS SL-RNTIs are used to distinguish multiple SPS configurations from each other. In addition, this can also enable the UE to distinguish dynamic SL grants from semi-persistent SL grants from the PDCCH. 
In addition, the eNB can adjust the SPS resource configuration to adapt the potential change of periodicity or message size of V2V traffic, and a new SPS SL grant may override the previous SPS SL grant with the same SPS index or SPS SL-RNTI (if signaled). 
Proposal 1: Multiple SPS configurations for a given UE can be configured via an RRC message, with each SPS configuration including at least an SPS periodicity and an MCS. (E)PDCCH is used for activation/release of each SPS configuration on PC5. 

Based on the above discussions, how to distinguish different SPS configurations when activating/releasing each specific SPS configuration via (E)PDCCH, involves impacts to (E)PDCCH signaling (e.g. a new DCI including SPS index or SL-RNTI scrambling). Therefore, it should depend on the decision of RAN1. 
Proposal 2: It is up to RAN1 how to distinguish among multiple SPS configurations when activating/releasing a specific SPS configuration via (E) PDCCH (e.g. via SPS index in DCI, different SPS SL-RNTIs, etc.).
2.1.2 On the Working Assumption of UE Indication to the eNB
In the above RAN1 agreement, there is also a working assumption that “The UE can indicate to the eNB that it does not intend to transmit data before a transmission associated to an SPS configuration”. Basically, such an assumption is made to avoid the potential waste of SPS resources when a rather small SPS periodicity (e.g. 50 ms) is configured to deal with potential periodicity changes of V2V traffic (i.e. CAM). In this case, there can be no V2V messages actually generated for some SPS transmission opportunities. 

However, with multiple SPS configurations already being agreed, it is possible that the periodicities of the multiple SPS confirmations are configured to cover all the possible V2V traffic periodicities, such that each possible message periodicity can match the periodicity of one of the SPS configurations. In such a manner, even when the V2V traffic periodicity changes (e.g. CAM), the SPS configuration with the right periodicity can be activated to match the traffic periodicity as well. 
Therefore, with the SPS periodicity able to match the traffic periodicity using this multiple SPS configuration mechanism, waste of SPS resources may no longer occur. , Thus the working assumption of UE indication to the eNB may not be needed. 
Proposal 3: With multiple SPS configurations being agreed on PC5, RAN2 can further discuss whether the RAN1’s working assumption of UE indication is necessary. 
2.2 Enhancement of UE Autonomous Resource Selection
 With respect to UE autonomous resource selection, RAN1 has made the following agreements [1]:

	Agreement:
· If at TTI n resource selection/reselection is triggered in UE autonomous resource selection mode,

· The UE at least senses between TTI n-a and TTI n-b (FFS a and b with a>b>0), where a and b are integers

· Working assumption: The values a and b are common for V2V UEs. 

· UE selects time-frequency resource(s) for PSSCH 

· UE transmits SA in TTI n+c where c is an integer

· FFS whether c is a fixed value (>= 0) or variable.
Agreement:
· In UE autonomous resource selection mode,

· UE transmits SA at TTI n+c indicating the associated data which is transmitted at TTI n+d (FFS d with d>=c), where c and d are integers

· UE indicates whether it intends to reuse the frequency resource signaled for transmission at TTI n+d for potential transmission at TTI n+e for another TB (FFS e with d<e), where e is an integer

· FFS whether this indication is implicit or explicit.

· FFS if and how to signal the value for e

· FFS how the UE determines the value for e

· FFS whether e is a single value or can be multiple values

· FFS whether, and if so how, a UE can notify later that it no longer intends to use the resource at TTI n+e.

· FFS how the UE decides to indicate this

· Other details FFS


It can be observed that sensing for resource occupation and UE indication for resource reuse are agreed as two enhancements for the UE autonomous resource selection for PC5-based V2V. 

In legacy sidelink communication, UE autonomous resource selection (e.g. pool selection according to priority, specific SL grant selection, etc.) is determined by MAC procedures. Obviously, the above two enhancements, i.e. sensing and UE indication, could also have impacts on the UE’s resource selection behavior , whereby the sensing of resource occupation provided from lower layers will affect UE’s selection of the specific SL grant and how a UE indicates the resource reuse should be specified as a MAC behavior. 

Hence, similar to legacy sidelink, it is intuitive that how a UE performs resource selection based on sensing information provided from lower layers, and how it performs the indication for resource reuse, should also be discussed in RAN2, specifically from the perspective of MAC. 
More specifically, based on the sensing results, the MAC layer selects specific resources which are unoccupied and indicates whether/where they are going to be reused. Considering the above agreement that “FFS whether e is a single value or can be multiple values”, which means the timing of the resources to be reused may be variable, the UE’s indication may have various possibilities. Therefore, it may be preferred to transmit this UE indication for resource reuse along with the data packet, compared with lower layer signaling, e.g. SCI, from the perspective of  flexibility. Moreover, such a manner of indication can be performed at the MAC layer, avoiding redundant communication with lower layers. 
Observation 1: Sensing and UE indication of resource reuse affects the procedure on autonomous resource selection, and thus have impacts the UE’s behavior at MAC layer for PC5-based V2V.  

Proposal 4: How a UE autonomously selects resources based on sensing results provided by lower layers, and how the UE indicates resource reuse should be specified in MAC. 
3 Conclusion

In this contribution, we discuss potential enhancements for PC5-based SPS and UE autonomous resource selection from RAN2’s perspective based on the LS sent from RAN1. Some proposals are proposed as follows:  

Observation 1: Sensing and UE indication of resource reuse affects the procedure on autonomous resource selection, and thus have impacts the UE’s behavior at MAC layer for PC5-based V2V.  
Proposal 1: Multiple SPS configurations for a given UE can be configured via an RRC message, with each SPS configuration including at least an SPS periodicity and an MCS. (E) PDCCH is used for activation/release of each SPS configuration on PC5. 

Proposal 2: It is up to RAN1 how to distinguish among multiple SPS configurations when activating/releasing a specific SPS configuration via (E) PDCCH (e.g. via SPS index in DCI, different SPS SL-RNTIs, etc.).
Proposal 3: With multiple SPS configurations being agreed on PC5, RAN2 can further discuss whether the RAN1’s working assumption of UE indication is necessary. 

Proposal 4: How a UE autonomously selects resources based on sensing results provided by lower layers, and how the UE indicates resource reuse should be specified in MAC. 
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