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Introduction
Regarding the coexistence of sidelink V2X and Uu transmission, the following agreements were achieved in RAN1#84bis for V2V WI.
	· The followings are supported for the purpose of coexistence between PC5-based V2V and WAN:
· Sidelink open loop power control is re-used for SL TX for V2V
· FFS RSRP based resource selection
· SL TX for V2V can be prioritized over WAN TX 
· FFS the details (e.g., applicability to Mode 1 and/or Mode 2, etc), especially whether existing D2D mechanism can be reused,
· The prioritization is managable by eNB. Details FFS.



And then in RAN2#95bis meeting [1], RAN2 agreed that the gap is not required; FFS on handling prioritization between PC5 and Uu for transmission and comparison or need to modify can be based on the R12/13 solution. Based on these, this contribution tries to address the coexistence issue for V2X PC5 and Uu transmission.
Discussion on Coexistence
In Rel12, D2D communication is for public safety and separate RF chain for D2D are always implemented in the D2D UE. Differently D2D discovery is for commercial case and separate RF chain for D2D is not guaranteed. In order to reduce/eliminate the interruption between WAN and D2D discovery message transmission and reception, in R13 D2D the Sidelink Discovery gap was introduced. During the gap, the discovery message transmission is prioritized over normal Uu data transmission except for RACH. The following texts are cited for reference.
	Cited from TS 36.300:
The UE performs transmission and reception over Uu and PC5 with the following decreasing priority order in case Sidelink Discovery Gap is configured:
-	Uu transmission/reception for RACH;
-	PC5 sidelink discovery announcement during a Sidelink Discovery Gap for transmission;
-	Non-RACH Uu transmission;
-	PC5 sidelink discovery monitoring during a Sidelink Discovery Gap for reception;
-	Non-RACH Uu reception;
-	PC5 sidelink communication transmission/reception.


It’s quite persuasive to make Uu transmission for RACH as the most important data even during the Sidelink Discovery Gap. That is because the RACH operation plays an essential role for UE to get synchronized and connected to network. If the UE loses UL synchronization or network connection, all operations would be blocked.
When it comes to V2X sidelink communication, it has been agreed to have separate RF chains for V2X sidelink reception. While for V2X sidelink transmission, no guarantee on separate RF chain can be made. Then the transmission for V2X sidelink communication and WAN UL data may occur on the same subframe. Note that this issue only occurs in mode 4 case. For mode 3, the scheduling for V2X sidelink transmission and WAN UL transmission is performed by eNB, hence the eNB can manage to avoid the conflict.
For normal V2X sidelink data, based on RAN1 agreement, several papers [2][3] have talked about this issue and proposed the idea that the V2X sidelink data marked with PPPP(s) of high priority should be prioritized over Uu transmissions. And the PPPP set is configurable by eNB or pre-configurable. Generally speaking, this is a reasonable way to proceed. Nonetheless, some enhancements are expected to make it more precise and accurate by taking into account the various types of Uu data. Specifically, the Uu data should be classified into Uu transmission for RACH and Uu transmission for normal data which falls into different priority. Hence, here the following is the first proposal.
Proposal 1: The UE performs transmission over Uu and PC5 with the following decreasing priority order:
· Uu transmission for RACH;
· V2X sidelink transmission with PPPP(s) configured by eNB or preconfigured;
· Uu transmission for non-RACH;
· Other V2X sidelink transmission.
In our understanding, Proposal 1 applies to all operations when UE performs mode 4 transmissions, which includes UE autonomous multiple transmissions based on sensing, UE autonomous single transmission based on sensing and UE autonomous single transmission based on random selection. In multiple transmissions operation, if the vehicle UE omits a V2X sidelink transmission, it will just need to select a single transmission resource right after the reserved resource.
Proposal 2: Proposal 1 applies to all the V2X sidelink operations in mode 4, including UE autonomous multiple transmissions based on sensing, UE autonomous single transmission based on sensing and UE autonomous single transmission based on random selection.
Regarding the point raised up by [2] that the V2X synchronization channel, i.e., PSBCH, PSSS & SSSS should be prioritized whenever there is time domain conflict between V2X PC5 and Uu transmission, we have different opinions. Note that only the out of coverage vehicle UE may be configured to use the UE based synchronization source. As agreed in RAN1#86bis meeting, the synchronization source could be configured by the eNB or through the RSRP measurement by the vehicle UE. Not only one but a group of in coverage vehicle UE(s) would transmit the V2X synchronization channels. The diversity effect on the synchronization signal by transmitted from a bunch of UEs makes it quite reliable. As a result, when one single UE suffers from conflicts and omits the synchronization transmission once in a while, it would not cause much impact on the out of coverage UEs since there are always other UEs providing those signals.
Proposal 3: The V2X synchronization channel, i.e. PSBCH, PSSS and SSSS should not be prioritized over Uu transmission when there are conflicts.
Conclusion
In this paper, we discussed the coexistence issue of V2X PC5 and Uu transmission at UE. And we have the following observations and proposals:
Proposal 1: The UE performs transmission over Uu and PC5 with the following decreasing priority order:
· Uu transmission for RACH;
· V2X sidelink transmission with PPPP(s) configured by eNB or preconfigured;
· Uu transmission for non-RACH;
· Other V2X sidelink transmission.
Proposal 2: Proposal 1 applies to all the V2X sidelink operations in mode 4, including UE autonomous multiple transmissions based on sensing, UE autonomous single transmission based on sensing and UE autonomous single transmission based on random selection.
Proposal 3: The V2X synchronization channel, i.e. PSBCH, PSSS and SSSS should not be prioritized over Uu transmission when there are conflicts.
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