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Introduction
At RAN1#85, it was agreed to support cross carrier scheduling for mode-1 V2V:
Agreements:
· 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
In this contribution, we describe how to support cross-carrier scheduling. We suggest to reuse the CIF field standardized for supporting cross-carrier scheduling for Rel-10 carrier aggregation.
Discussion
Scenario
The scenario of interest for cross carrier scheduling is shown in Figure 1. The V2V carrier is on f1 and could be a dedicated carrier, e.g., in the ITS band at 5.9 GHz. The control information is sent on the cellular carrier f2 in the cellular band (e.g., around 2 GHz). 


[bookmark: _Ref458525135]Figure 1. Cross-carrier scenario.
In such a scenario, V2V transmission for a V-UE is scheduled by receiving a DCI from the eNB. The V-UE then broadcasts an SCI along with its data. Two problems need to be addressed:
· How does the eNB signal on which frequency the mode-1 grant applies?
· Does the transmitting V-UE signal to which frequency the SCI grant applies?
These two problems are described in the following sections.
Signaling from eNB to UE
There are two possible approaches for the eNB to signal which carrier to apply the grant:
· For a particular UE, the eNB may use the same carrier for V2V. The V2V carrier information can then be (pre)-configured.
· The eNB may dynamically assign the carrier. One assignment is valid for one carrier only and may change for the next assignment. In such a case, the carrier assignment would be sent in the DCI along with the mode-1 grant.
In practice, it is likely that there will be more than one carrier for V2V in the ITS band. For instance in Europe, at least three V2V carriers are being considered. In such a case, it is beneficial to include the carrier information in the DCI so that the eNB can perform functions such as dynamic congestion control. On the other hand, including the carrier information in the DCI requires standardizing a new DCI format. However, given that other RAN1 decisions, such as the support for SPS, will also require DCI changes, the additional standardization burden is low. Consequently, we propose to include the carrier information using a CIF field in the DCI.
Proposal 1: for a mode-1 grant with cross-scheduling, the V2V carrier information is sent in the DCI using a CIF field
Signaling from UE to UE
Once the UE has received the DCI, the next question is whether the CIF field is indicated in the SCI, i.e., whether cross-carrier scheduling is supported on PC5, with the control (SCI) received on one carrier, and the data received on another.
In our view, supporting such a mechanism has little merit: a V-UE needs to receive all V2V safety messages, thus needs to monitor all V2V carriers. Consequently, there does not appear to be any benefit in transmitting the CIF in the SCI field.
Proposal 2: the CIF field is not included in the SCI
Conclusion
Cross-carrier scheduling for mode-1 V2V was discussed. We propose the following:
Proposal 1: for a mode-1 grant with cross-scheduling, the V2V carrier information is sent in the DCI using a CIF field
Proposal 2: the CIF field is not included in the SCI
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