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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
[bookmark: _Ref129681832]At the RAN1 #84bis meeting, the coexistence of PC5-based V2V operation and legacy cellular operation was discussed [1]. It was agreed that [2]:
· RAN1 may investigate following coexistence issues of PC5-based V2V operation and legacy Uu operation 
· Inter-UE coexistence in the same carrier frequency
· This includes the case where in-band emission of PC5-V2V transmission from UE A interferes with UL transmission from UE B in the same carrier and vice versa.
· Intra-UE coexistence in the same carrier frequency
· This includes the following cases: 
· (1) a single UE is scheduled to transmit PC5-V2V and UL at the same time.
· (2) a single UE is monitoring PC5-V2V and DL simultaneously.
· Intra-UE coexistence in different carrier frequency
· This is similar to the issue of ‘intra-UE coexistence in the same carrier frequency’ but differs from the fact that the transmissions/receptions are in two different carrier frequencies.
· Note that existing scheme/solution is not precluded to solve coexistence issues
· If existing scheme/solution are not sufficient, detailed solutions are FFS
In this contribution, we address the case of coexistence of cellular and V2V services in partial network coverage.
Deployment scenario
In this scenario, some vehicle UEs are located in network coverage using part of licensed band for V2V communications. Some other vehicle UEs are located outside network coverage and use a different pre-configured dedicated band. In this configuration, when vehicle UEs moves from the center of network coverage towards the edge, reception / transmission at multiple carrier frequency bands may be required so that vehicles UEs at the edge of coverage are able to communicate with vehicle UEs outside coverage with different configurations. Likewise, when out-of-coverage vehicle UEs move from out-coverage closer towards network edge, such multiple receivers may also be required to enable them to communicate with network edge vehicle UEs. In this contribution, we discuss solutions on how to enable V2V service continuity in this partial network coverage scenario.
[image: ]
[bookmark: _Ref456882129]Figure 1: Coexistence of PC5 and Uu in partial network coverage
Observation 1: Multiband reception or transmission in partial network coverage is needed for some scenarios
V2V communications in partial network coverage 
In this section, we explain how to address the scenario shown in Figure 1, PC5 and Uu interfaces share the same carrier (band 1) within network coverage, whereas V2V PC5 use a dedicated band (band 2) for out of network coverage. We assume that, being informed by eNB, the in-coverage vehicle UEs know the configuration of both band 1 and band 2 including the synchronization references.
Maintaining V2V service continuity is necessary. In particular, an out-of-network vehicle moving towards the network coverage is not aware of the cellular network. In this case, the vehicle UEs at network edge (but within coverage) can utilize the PC5 to notify the partial network vehicle UEs about their proximity to the cellular network. More specifically, the “NW edge” (but in coverage) vehicle UE operates band 2 over PC5, in addition to band 1. In particular, it broadcasts in-network resource configurations and synchronization signals to out-of-coverage vehicle UEs on band 2. Note that existing PSBCH and SLSS signals can be used. Thus, out-of-coverage UEs obtain all the information necessary for operation on band 1 and start monitoring band 1 as well so that the move into the in-coverage zone is seamless. 
Proposal: 
· In-coverage UEs at the network edge transmit the PSBCH and SLSS on the V2V out-of-coverage carrier 
· Out of coverage UEs, when receiving the PSBCH, obtain the in-coverage V2V resource configuration and synchronization
Conclusions
In this contribution, signaling protocols to enable V2V service continuity in this partial network coverage scenario is proposed.
Observation 1: Multiband reception or transmission in partial network coverage is needed for some scenarios
Proposal: 
· [bookmark: _GoBack]In-coverage UEs at the network edge transmit the PSBCH and SLSS on the V2V out-of-coverage carrier 
· Out of coverage UEs, when receiving the PSBCH, obtain the in-coverage V2V resource configuration and synchronization
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