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[bookmark: _Ref462928431]Introduction
During V2V work item, the following agreements have been made regarding V2V SPS over PC5
Agreement in RAN1 #84bis:
· 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
Agreements in RAN1 #85:
· 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.

Agreement in RAN2 #95:
Introduce SPS periodicity values 50ms, 100ms, 200ms, 300ms, 400ms, 500ms, 600ms, 700ms, 800ms, 900ms and 1000ms for V2V UL/SL SPS.
In this contribution we discuss the remaining details for supporting SPS for V2X over PC5. The release of SPS is discussed in a companion contribution [1].
V2X SPS over PC5
Similar to what have been agreed for UL-SPS for V2X (see [3]), we believe it is beneficial for a UE to be configured with multiple PC5-(or SL-) SPS configurations for V2X. As such, the eNB can configure the UE with a list of multiple SL-SPS configurations via RRC signalling and (re)activates/releases a particular configuration via (E)PDCCH. The DCI carried by the PDCCH, which will be discussed in Section 3, is scrambled with an appropriate RNTI to indicate that it is for V2X over PC5. 
Considering the current agreement that different SPS configurations are associated with different periodicities (11 values as listed in Section 1) and the requirement in the revised WI proposal “LTE-based V2X Services (RP-161894)” to specify other enhancements to PC5/Uu for V2X to support for traffic with smaller periodicity on PC5 based V2V using shorter resource reservation period  [RAN1, RAN2], we suggest to add an SPS configuration for SPS periodicity of 20ms (see also our contribution [2]).
For RNTI, we believe it is not necessary to define a new RNTI for SL-SPS. Currently both UL-SPS and DL-SPS share a common SPS C-RNTI. We can simply reuse this RNTI for SL-SPS. Moreover, this SPS C-RNTI should also be used for UL-SPS for V2X as discussed in [3].
As for how many SPS configurations can be (re)activated/released by a single DCI, we believe it should be only one, as we also propose for UL-SPS for V2X in [3]. 
Proposals: 
· For SL-SPS for V2X, eNB provides a list of multiple SL-SPS configurations via RRC signaling and (re)actives/releases them via (E)PDCCH (by indicating the SPS index of the specific SPS configuration(s) to be (re)activated/released).
· Add an SPS periodicity of 20ms to the existing list of SL-SPS periodicity values (defined by RAN2) to support traffic with smaller periodicity on PC5-based V2V.
· The SPS RNTI for V2X over SL is the same as the legacy UE-specific SPS C-RNTI.
· A single DCI handles a single SPS configuration.
The cross-carrier scheduling of SL-SPS is straightforward given the above discussion and the DCI contents presented in the next section (which contains a field for carrier index).
[bookmark: _Ref462397491]Downlink control information
After RAN1#86 and the follow-up email discussion, the DCI format for dynamic scheduling of V2V over PC5 has been agreed as follows:
DCI X for all BW:
Let k be the number of sub-channels configured on the resource pool of a sub-carrier
	CIF:                                                      
	3 bits

	Lowest index of sub-channel allocation
	ceil(log2(k)) = 0 to 5 bits

	Time gap between tx and retx               
	4 bits

	Frequency resource of initial and last tx
	ceil(log2(k*(k+1)/2) = 0 to 8 bits


If the number of information bits in V2V DCI format mapped onto a given search space is less than the payload size of format 0 mapped onto the same search space, zeros shall be appended to V2V DCI format until the payload size equals that of format 0 including any padding bits appended to format 0.
[bookmark: _Ref447208649]Since the only difference between SPS and dynamic scheduling is the SPS configuration index, we only need to append a field for this index to the agreed DCI X format above. We believe 3 bits suffice for this field.
Proposal: 
· Append 3 bits to the agreed DCI X (RAN1#86) to support both SPS and dynamic scheduling for V2X over PC5.
Conclusion 
In this contribution we discuss SL-SPS and contents of DCI for V2X over PC5. 
Proposals: 
· For SL-SPS for V2X, eNB provides a list of multiple SL-SPS configurations via RRC signaling and (re)actives/releases them via (E)PDCCH (by indicating the SPS index of the specific SPS configuration(s) to be (re)activated/released).
· Add an SPS periodicity of 20ms to the existing list of SL-SPS periodicity values (defined by RAN2) to support traffic with smaller periodicity on PC5-based V2V.
· The SPS RNTI for V2X over SL is the same as the legacy UE-specific SPS C-RNTI.
· A single DCI handles a single SPS configuration.
· Append 3 bits to the agreed DCI X (RAN1#86) to support both SPS and dynamic scheduling for V2X over PC5.
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