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1
Introduction
In RAN1 #84Bis, RAN1 made following agreements for usage of SPS in PC5 (mode 1):

	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


RAN2 also discussed usage of SPS in RAN2#93Bis. However, RAN2 discussion was based on Uu interface as part of V2X SI. In RAN2 #93Bis, RAN2 made following agreements:

	UL enhancements 

· 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 100 and 1s can be included.  

· FFS if SPS enhancement are necessary


Since V2V message characteristics remain the same whether they are sent over Uu or PC5, it is obvious that SPS mechanism should be as similar as possible for Uu and SPS. In this document, we discuss details of SPS for V2V.
2
Discussion
V2V safety messages e.g. CAM, DENM, BSM etc. are application level messages, hence their characteristics of message generation periodicity remains the same irrespective of Uu or PC5 transport. It is therefore obvious that SPS mechanism for Uu or PC5 should have very similar approach. Legacy LTE Uu already supports SPS for VOIP, which can be used a baseline and further enhanced for V2V.
Proposal 1: SPS mechanism for Uu and PC5 should have very similar approach. 
Proposal 2: Legacy Uu SPS mechanism can be used as basis for further enhancement for V2V SPS.
As per RAN1#84Bis agreement, eNB may configure multiple SPS configuration. Multiple SPS configurations is different compared to legacy Uu SPS. To provide multiple SPS configurations to a UE, eNB should have information about the SPS configurations which can be suitable for different types of V2V messages with different periodicities and different timings. eNB might be able to identify SPS pattern after observing for some time, but this approach can add considerable delay. Since these messages are generated by applications running at the UE, so the UE is in the best position to predict message transmission timing and periodicity. It is therefore better that UE provides SPS configuration assistance information to eNB. Following parameters can be useful for SPS configuration:
1. Periodicity of the message

2. Expected maximum size of the message

3. Priorities of the messages (i.e. PPPP)

Proposal 3: UE provides assistance information for multiple SPS configurations to eNB.
Proposal 4: UE provides following parameters as assistance information for each possible SPS configuration:

· Periodicity of the message

· Expected maximum size of the message

· Priorities of the messages (i.e. PPPP)
Proposal 5: Based on the UE assistance information eNB may configure multiple SPS configuration for either Uu or PC5.
Proposal 5b: eNB may deconfigure any/all configured SPS configuration at any point of time.
Similar to legacy Uu SPS, SPS configuration does not mean that the UE can start using SPS resources. The UE shall wait for eNB to activate a particular SPS configuration. Similarly, eNB can de-activate any activated SPS configuration using DCI.
Proposal 6: SPS configuration does not mean that the UE can start using SPS resources. The UE shall wait for eNB to activate a particular SPS configuration.
Proposal 6b: UE shall not use SPS resources once eNB de-activate certain SPS configuration using DCI.
As per RAN1 agreement:

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


Legacy SPS has one SPS configuration so one SPS-RNTI was enough. However, to activate/de-activate multiple SPS configuration we have two options:

Option 1: Different V2V-SPS-RNTI for different SPS configurations
Option 2: Use one V2V-SPS-RNTI but indicate a SPS configuration index in DCI

In our opinion we can accommodate SPS configuration in DCIx (i.e. new DCI for PC5), but it is not possible to include SPS config index in DCI 0 for Uu SPS. To keep the design similar for PC5 and Uu it is better to select option 1.
Proposal 7: eNB provides different V2V-SPS-RNTI for different SPS configuration. The DCI for both Uu and PC5 allocation scrambles the DCI with the relevant V2V-SPS-RNTI.
No additional changes are needed to DCI for SPS for both Uu and PC5 allocations. Our description of DCI for PC5 allocation is described in our companion contribution [2]. 

Proposal 8: No changes are needed for DCI for SPS for both Uu and PC5 allocations.
Similar to UE assistance information for SPS configuration it is relevant that UE indicates to eNB if certain SPS configuration can be activated or deactivated. Considering the dynamic nature of activation/deactivation it is beneficial that UE uses MAC CE to indicate activation/de-activation of certain SPS configuration along with desirable offset of the message transmission (e.g. from SFN=0). The offset can reduce unnecessary latency for a transmission.
Proposal 9: UE uses MAC CE to indicate activation/de-activation of certain SPS configuration along with desirable offset of the message transmission (e.g. from SFN=0).
3
Conclusion 

In this contribution, we discussed SPS for V2V. We made the following proposals.
Proposal 1: SPS mechanism for Uu and PC5 should have very similar approach. 
Proposal 2: Legacy Uu SPS mechanism can be used as basis for further enhancement for V2V SPS.
Proposal 3: UE provides assistance information for multiple SPS configurations to eNB.
Proposal 4: UE provides following parameters as assistance information for each possible SPS configuration:

· Periodicity of the message

· Expected maximum size of the message

· Priorities of the messages (i.e. PPPP)
Proposal 5: Based on the UE assistance information eNB may configure multiple SPS configuration for either Uu or PC5.
Proposal 5b: eNB may deconfigure any/all configured SPS configuration at any point of time.
Proposal 6: SPS configuration does not mean that the UE can start using SPS resources. The UE shall wait for eNB to activate a particular SPS configuration.
Proposal 6b: UE shall not use SPS resources once eNB de-activate certain SPS configuration using DCI.
Proposal 7: eNB provides different V2V-SPS-RNTI for different SPS configuration. The DCI for both Uu and PC5 allocation scrambles the DCI with the relevant V2V-SPS-RNTI.
Proposal 8: No changes are needed for DCI for SPS for both Uu and PC5 allocations.
Proposal 9: UE uses MAC CE to indicate activation/de-activation of certain SPS configuration along with desirable offset of the message transmission (e.g. from SFN=0).
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