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1 Introduction
Sidelink SPS scheduling has not achieved agreements in RAN 1 #86 meeting, and more details should be discussed about the following issues [1]:

SPS scheduling is postponed to V2X work item, e.g.: 

· For SPS, the following are included in the DCI in addition to the content of the DCI for dynamic scheduling:

· SPS configuration indicator 

· FFS whether this can indicate more than 1 SPS configuration

· SPS activation / release indicator
 In this contribution, some details about eNB scheduling V2X SPS are discussed, including Semi-Persistent Scheduling (SPS) parameters in RRC signaling, and the resource trigger/release scheme.
2 eNB scheduling Sidelink SPS resources
For Sidelink SPS scheduling, eNB should assign SPS resources for V2X UEs. By using Uu UL SPS configuration as a basic scheme, it should be reused for V2X SPS, as RRC signaling for SPS parameter assignment and DCI indication for resources trigger/release. The parameters in RRC signaling and the indicators in DCI should be modified to support multiple V2X Sidelink SPS configurations. 

2.1 SPS configuration in RRC signaling
For V2X Sidelink SPS transmission, the eNB should indicate some essential parameters of SPS configuration for transmitting UE in RRC signaling, at least including:
· SL-RNTI for SPS;

· SPS period;

· SPS configuration index;
· Power control;

Dedicated SPS SL-RNTI should be used to make transmitting UE identify the V2X Sidelink SPS DCI from cellular communication DCI or dynamic scheduling DCI for V2X.
SPS period defines the repeating interval of PSCCH/PSSCH resources assigned for transmitting the UE. It is a critical parameter which is related to the scheduling assignment (SA) and data transmission scheme. Considering the defined resource reservation intervals for Sidelink mode 4 as [100, 200, … , 1000]ms, the same values should be used as scheduling SPS periods in mode 3.
Considering multiple SPS configurations may be allocated to a transmitting UE by eNB, Sidelink SPS configuration index should be indicated to identify different SPS configurations and avoid potential conflicts.
Proposal 1: Allocation parameters of V2X Sidelink SPS, such as SPS SL-RNTI, SPS period, SPS configuration index, Power control should be indicated by RRC signaling.
Proposal 2:  Multiple SPS configurations should be identified with different Sidelink SPS configuration index. 
2.2 SPS resource trigger/release with DCI

Based on SPS SL-RNTI, transmitting UE can detect V2X Sidelink SPS DCI from the eNB, which assigns PSCCH/PSSCH resources and triggers a SPS transmission activity or indicates the corresponding SPS resource release.
In V2X Sidelink SPS DCI format, the following indication should be informed:

· Carrier Indicator, 3 bit;
· SPS activation/release, 1 bit;
· SPS configuration index;
· sub-channel allocation;

· Frequency resource location;
· Time gap between initial transmission and retransmission;
Comparing to DCI format 5A, it needs to add a SPS activation/release bit and SPS configuration index. The activation/release bit denotes that the DCI is used to indicate SPS transmission activity or resource release and the SPS configuration index determines the corresponding configuration in RRC signaling.
Proposal 3: Dedicated SPS DCI format should be used to indicate V2X Sidelink SPS resource allocation/release.
2.3 SPS resource release from UE
For the LTE UL SPS process, when the UE wants to release the assigned SPS resources, several empty transmissions are used to implicitly indicate for the eNB to release the UL SPS resources. 
For V2X Sidelink SPS transmission, the routine implicit resource release indication of transmitting UE cannot be reused since the eNB does not listen to Sidelink communication and cannot detect that the related TB is empty. In order to release the resources timely and avoid resources being wasted, it should be reported to the eNB by an explicit signaling about the resources that are released by V2X transmitting UE.
Proposal 4: The UE should report to the eNB about the Sidelink SPS resources that are released by explicit signaling.
3 eNB scheduling Uu SPS resources

For V2X communication on Uu, eNB should schedule cellular UL resources for transmitting UE, including SPS resources. 
3.1 SPS configuration in RRC signaling

The similar RRC signaling as discussed in 2.1 should be reused for V2X SPS resource allocation on Uu and the parameters included in the signaling as below:

· SPS-C-RNTI for V2X;

· SPS period;

· SPS configuration index;
· implicit release interval;
· Power control;

Dedicated SPS-C-RNTI for V2X should be used to make transmitting UE identify the V2X Uu SPS DCI from other types of DCI indication, such as cellular SPS DCI or Sidelink scheduling DCI for V2X.
Proposal 5: Allocation parameters of V2X Uu SPS, such as SPS-C-RNTI for V2X, SPS period, SPS configuration index, implicit release interval, power control should be indicated by RRC signaling.
3.2 SPS resource trigger/release
Based on SPS-C-RNTI for V2X, transmitting UE can detect Uu SPS DCI for V2X transmission, which assigns PUSCH resources and triggers a SPS transmission activity or indicates the corresponding SPS resource release.

For V2X Uu SPS allocation trigger/release, a DCI similar to DCI format 0 should be considered by adding a V2X SPS configuration index indicator. With the V2X SPS configuration index indicator, eNB can identify multiple SPS configurations trigger or release for a transmitting UE, which may be assigned for V2V services with different requirements.
In order to indicate eNB of the V2X Uu SPS resource release by UE, the traditional scheme as implicit release indication should be reused. When several empty TBs are received, eNB should note the corresponding SPS resources are released and the implicit release interval should be assigned in RRC signaling, as mentioned in 3.1.
Proposal 6: Uu UL SPS trigger/release indication scheme should be reused for V2X Uu SPS allocation.
4 Conclusions

In this contribution, we discuss details of V2X SPS resource configuration and trigger/release indication on Sidelink and Uu, and we proposed that:
Proposal 1: Allocation parameters of V2X Sidelink SPS, such as SPS SL-RNTI, SPS period, SPS configuration index, Power control should be indicated by RRC signaling.
Proposal 2:  Multiple SPS configurations should be identified with different Sidelink SPS configuration index. 
Proposal 3: Dedicated SPS DCI format should be used to indicate V2X Sidelink SPS resource allocation/release.
Proposal 4: The UE should report to the eNB about the Sidelink SPS resources that are released by explicit signaling.
Proposal 5: Allocation parameters of V2X Uu SPS, such as SPS-C-RNTI for V2X, SPS period, SPS configuration index, implicit release interval, power control should be indicated by RRC signaling.
Proposal 6: Uu UL SPS trigger/release indication scheme should be reused for V2X Uu SPS allocation.
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