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Introduction
In the last RAN1 #84, there was a discussion on coexistence issues between PC5-based V2V and legacy Uu and RAN1 reached a conclusion as described below [1]
· 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

This contribution discusses whether existing D2D schemes is sufficient for the coexistence issues listed above or additional enhancements are needed.
Coexistence of PC5-based V2V and legacy Uu
Inter-UE coexistence in the same carrier frequency
In Rel-12, RAN1 had extensive studies on how D2D and Uu can coexist. D2D was discussed in the sense that cellular operation should not be impacted by the introduction of new features. Therefore the study focused how the in-band emission impact of D2D to uplink transmission can be mitigated. Therefore, in Rel-12 eNB based power control was introduced for the transmission of PSSCH, PSCCH, and PSDCH. However, it was remained as an issue that the coverage of D2D transmission is limited by utilization of the eNB based power control. Therefore, for the discovery channel, PSDCH, on top of eNB based power control, RSRP based resource selection was introduced as well in order to guarantee the coverage of discovery service and limit the uplink resources that are influenced by the in-band emission of PSDCH transmission.
For V2V, the existing eNB based power control could be reused as a baseline for resolving in-band emission issues. However, since the V2V is targeting for safety related use case, the coverage of V2V transmissions matters a lot. By utilization of the power control, the coverage of V2V transission decrease, which could be the big problem. Therefore, we may introduce Rel-12 RSRP based resource selection for the transmission of not only PSDCH but also PSSCH and PSCCH. This would be the potential enhancements for V2V coexistence with Uu without damaging V2V service qualities.

Proposals
· The eNB based power control is the baseline for mitigating in-band emission impact to uplink transmission
· RSRP based resource selection could be introduced for PSSCH and PSCCH.

Intra-UE coexistence in the same carrier frequency
In Rel-12, RAN1 agreed that Uu is always prioritized over D2D transmissions. Therefore, if there is a collision between sidelink transmissions and uplink transmissions, UE always has to choose uplink transmissions and skip sidelink transmission on the same subframe. However, as mentioned in section 2.1, it is risky for the safety related service to skip the sidelink transmission of V2V safety messages. The skipping of V2V transmission may be even worse in the case of event-triggered message (e.g., DENM). Furthermore, it was agreed that sensing with semi-persistent transmission is supported for mode 2 in RAN1 #84 [1]. We have not decided detailed sensing mechanism yet but it could be at least based on sensing of PSCCH (either by energy, decoding, or something else). Assuming that the sensing mechanism is applied, if the PSCCH is skipped by the UE by the prioritization, there could be collision with other UE in the next PSCCH transmission duration since the other UE could not correctly sense that the PSCCH is occupied by someone. 
In Rel-13, ProSe gap was introduced for PSDCH in order to make the time gap where D2D transmission and reception is prioritized over uplink transmissions. This ProSe gap approach might be beneficial for V2V message transmission and reception, if the gap is defined for PSSCH/PSCCH as well. But if large portion of the uplink resources are allocated for the PC5-based V2V services, ProSe gap approach may have some limitations. Therefore, it is desirable to define some exceptional cases that sidelink transmission is prioritized over uplink transmissions. For example, the transmission of event-triggered messages has higher priority than uplink transmission. Message based prioritization could be realized by configuring each resource pool whether the sidelink transmission in that pool is prioritized or deprioritized over uplink transmission. In addition as mentioned above, it is desirable that the sidelink channels used for sensing are prioritized over uplink transmission when sensing mechanism is applied.

Proposals
· It is desirable to define exceptional cases that sidelink transmission is prioritized over uplink transmissions  considering at least one of the followings
· define ProSe gap for PSCCH/PSSCH
· define Priority configuration for each resource pool
· define the rule that the sidelink channels used for sensing is prioritized over uplink transmission 

Intra-UE coexistence in different carrier frequency
The solution for intra UE coexistence in different carrier frequency is similar to the one in the same carrier frequency coexistence case discussed in section 2.2. If a UE does not have the capability of simultaneous transmissions in two different carriers, then the exactly same mechanism proposed for section 2.2 can be used for this issue. Otherwise, the UE does not have to skip one transmission over the other transmission when collision happens. However it has to allocate the transmission power for the transmission of higher priority channel and then allocate the rest of transmission power for that of lower priority channel. Prioritization rule for the power allocation may be defined in the similar way as section 2.2.

Conclusions
This contribution discusses coexistence issues between PC5-based V2V and legacy Uu. From the discussion above, we propose the following points.

Proposal for Inter-UE coexistence in the same carrier frequency
· The eNB based power control is the baseline for mitigating in-band emission impact to uplink transmission
· RSRP based resource selection could be introduced for PSSCH and PSCCH.


Proposal for Intra-UE coexistence in the same carrier frequency
· It is desirable to define exceptional cases that sidelink transmission is prioritized over uplink transmissions  considering at least one of the followings
· define ProSe gap for PSCCH/PSSCH
· define Priority configuration for each resource pool
· define the rule that the sidelink channels used for sensing is prioritized over uplink transmission 
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