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Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]NR Rel-15 supports sidelink unicast, sidelink groupcast and sidelink broadcast. Uu-based sidelink resource allocation/configuration methods are classified into Mode 1 and Mode 2 in the NR V2X SI [1]. For Mode 1 resource allocation, sidelink resource is allocated by gNB in Uu link, and HARQ mechanism including HARQ feedback and retransmission for sidelink unicast/groupcast is supported.
This contribution aims to identify the supported scenarios for sidelink unicast/groupcast of Mode 1.
Discussion
For unicast and groupcast, if Mode 1 resource allocation is used, at least one of the UE must be in the cell coverage. There are 3 possible scenarios for NR sidelink Mode 1 resource allocation.
· Scenario 1: Both Tx-UE and Rx-UE in coverage
In Scenario 1, both Tx-UE and Rx-UE are in the cell coverage then the gNB can control the two UEs. Mode 1 sidelink resource allocation with HARQ mechanism is easy to be implemented.The gNB knows the Uu channel condition and positions of Tx-UE and Rx-UE, then can deduce the sidelink condition. With the information, gNB can allocate the sidelink resource more accurately. 
Meanwhile, the enhancements for latency reduction and reliability improvement can be considered in the largest scope. For example, both Tx-UE and Rx-UE can monitor PDCCH in Uu for sidelink resource allocation and SCI transmission in sidelink can be omitted. Another possible enhancement is that the Rx-UE is possible to feedback and request retransmission in Uu link to gNB directly.
For sidelink unicast, Scenario 1 is easy to be deployed. But for sidelink groupcast, it is hard to guarantee all Rx-UEs are in the same coverage, such as platooning scenario.


Figure 1 Both Tx-UE and Rx-UE in coverage (Scenario 1)
· Scenario 2: Tx-UE in coverage and Rx-UE out of coverage
In Scenario 2, Tx-UE is in the cell coverage and can monitor PDCCH for sidelink resource allocation but Rx-UE is out of coverage. In this Scenario, Tx-UE should receive resource allocation in Uu and then transmit SCI and data in sidelink. The Rx-UE should feedback to Tx-UE in sidelink after data reception. Then Tx-UE needs to acquire retransmission from Uu link by following UL/DL signaling.
In Scenario 2, UEs follow the LTE V2X procedures for initial transmission. It takes relative long time for HARQ feedback and retransmission resource allocation.

 
Figure 2 Tx-UE in coverage and Rx-UE out of coverage (Scenario 2)
· Scenario 3: Tx-UE out of coverage and Rx-UE in coverage
This Scenario seems strange but it is possible that Tx-UE is the header of platooning. If we stick to Mode 1 sidelink resource allocation in Scenario 3, Rx-UE should request sidelink resource for Tx-UE and forward the sidelink resource to Tx-UE. Then Tx-UE transmits SCI and data in sidelink with the allocated resource.
Considering the latency and resource efficiency, Mode 2 resource allocation may be more suitable for Scenario 3


Figure 3 Tx-UE out of coverage and Rx-UE in coverage (Scenario 3)
Proposal 1: To support Mode 1 resource allocation with HARQ mechanism, Scenario 1 and Scenario 2 should be considered and slightly prefer take Scenario 1 as baseline.
· Scenario 1: Both Tx-UE and Rx-UE in coverage
· [bookmark: _GoBack]Scenario 2: Tx-UE in coverage and Rx-UE out of coverage
Proposal 2: Discuss the supported scenarios based on this contribution and capture the agreed scenarios in the TR.
Conclusion
This contribution discusses supported network deployed for Mode 1 resource allocation.
Proposal: To support Mode 1 resource allocation with HARQ mechanism, Scenario 1 and Scenario 2 should be considered and slightly prefer take Scenario 1 as baseline.
· Scenario 1: Both Tx-UE and Rx-UE in coverage
· Scenario 2: Tx-UE in coverage and Rx-UE out of coverage
Proposal 2: Discuss the supported scenarios based on this contribution and capture the agreed scenarios in the TR.
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