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1. Introduction
According to the objectives of new WI proposal on PC5-based V2V [1], the study should include consideration of coexistence of PC5-based V2V operation and legacy Uu operation. The detailed objective is as follows:
4) To specify a solution/requirement (if needed) for coexistence of PC5-based V2V operation and legacy Uu operation with LTE in the same carrier frequency [RAN1] and in an adjacent carrier frequency [RAN4]
In RAN1 #84bis, the following agreement was achieved [2].

Agreement:
· 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.

· The same receiver capability of D2D communication UEs is assumed for V2V UEs. That is, a Rx chain is available at all time to receive V2V signals without affecting WAN reception (from RAN1 perspective) when the UE is configured to receive V2V.

In this contribution, we present our views on coexistence of PC5-based V2V operation and legacy Uu operation.    
2. Discussion
2.1 Remaining issues of power control
In RAN1 #84bis meeting, sidelink open loop power control was agreed to be used for PC5-V2V. In our opinion, open loop power control can eliminate the impact of in-band emission on UL data in eNB receiver. However, it would result in another problem that the range of V2V communication would be reduced because of limited transmitting power, especially for those vehicle UEs near to eNB. This problem will increase the safety risk of traffic and is non-negligible for vehicle UEs.
As an optional scheme for the above problem, reference signal received power (RSRP) based resource selection was presented. In our opinion, RSRP based resource selection can mitigate the influence among UEs with different RSRP, but is not useful for reduction of coverage of V2V communication due to transmit power decrease.
In view of the discussion above, other supplementary schemes are needed to alleviate the worsening of V2V. We think two options can be considered as follows.

· Option 1: Switch PC5-V2V to dedicated carrier frequency
· Option 2: Set the minimum power for V2V transmission
For option 1, a V2V UE can avoid causing in-band emission to wide area network (WAN) reception by switch V2V communication to a dedicated carrier. Consequently, open loop power control is not needed and the coverage of V2V communication would not be reduced. At the same time, this option requires V2V UEs to detect V2V signals in share carrier frequency and dedicated carrier frequencies simultaneously in V2V reception process.
For option 2, the range of V2V communication can be guaranteed by transmit V2V messages with the minimum power if the transmit power of a V2V UE is less than minimum power. This will allow the safety of V2V users to be increased.
Proposal 1: Based on sidelink open loop power control, other supplementary schemes should be considered to avoid the coverage reduction of V2V communication.
2.2 Priority of transmission
2.2.1
Intra-UE coexistence in the same carrier frequency
For PC5-based V2V communication and legacy Uu transmission to coexist in the same carrier, priority of transmission in a subframe should be considered for a UE capable of PC5-based V2V and cellular transmission if V2V transmission shares resource with cellular UL transmission by frequency division multiplexing (FDM) mode.
In RAN1 #84bis meeting, it is agreed that SL TX for V2V can be prioritized over WAN TX. However, the detail is FFS. In our view, different types of services may have different requirements for transmission. So, whether V2V transmission is prioritized over WAN TX should depend on the type of V2V service.
First of all, event-triggered V2V message has high requirements for latency and reliability. If event-triggered V2V message transmission is dropped, potential danger may be caused. So, we think event-triggered V2V message should have an explicit higher priority over WAN.
For periodic message, which includes information related to vehicle status, the requirement for safety is different based on the transmission characteristics, such as data type, speed, and location. So, the V2V transmission with different characteristics may also have different priorities relative to WAN transmission. For example, based on V2V service type, one periodic message with traffic safety-related information has a higher priority over WAN, otherwise it gets a lower priority. Also, based on type of message source, one periodic message with emergency vehicle (e.g. ambulance) has a higher priority over WAN. Another example, based on speed of vehicle, one periodic message corresponding to high speed has a higher priority over WAN.
From the other side, WAN transmission includes PUSCH transmission which only relate to the UL performance and PUCCH, which also relate to the DL performance. So, the priority of WAN transmission can also be considered based on different uplink physical channels, such as PUSCH and PUCCH.
Proposal 2: As a baseline, event-triggered V2V message should be higher priority over WAN.
Proposal 3: For the periodic message, the priority of V2V transmission should be considered based on related transmission characteristics as well as different uplink physical channels. The detail is FFS.
2.2.2
Intra-UE coexistence in different carrier frequency
If the coexistence of PC5-based V2V transmission and legacy Uu transmission is supported for a given UE in different frequencies, transmit power allocation may be an important issue needed to be considered.
In Rel-13 D2D, transmission power of WAN is guaranteed with high priority. D2D transmission power shall not be more than the residual power after allocation of power for WAN transmissions. 
However, the priority principle in Rel-13 D2D is not suitable for the coexistence of V2V and WAN due to high requirements for safety in V2V. On the other hand, if V2V transmission is absolutely prioritized, great influence may be caused on WAN transmission.
So, it is appropriate to allocate transmit power based on priority order of transmission. As discussed in the same carrier frequency scenario, we think at least event-triggered messages should have high priority over WAN in transmit power allocation. Therefore, the periodic message gets transmit power according to its transmission priority.
Proposal 4: It is suggested that a UE allocates transmit power in different carrier frequencies based on priority order of transmission.
3. Conclusion
In this contribution, we presented our views on coexistence of PC5-based V2V operation and legacy Uu operation and we proposed the following:
Proposal 1: Based on sidelink open loop power control, other supplementary schemes should be considered to avoid the coverage reduction of V2V communication.
Proposal 2: As a baseline, event-triggered V2V message should be higher priority over WAN.
Proposal 3: For the periodic message, the priority of V2V transmission should be considered based on related transmission characteristics as well as different uplink physical channels. The detail is FFS.
Proposal 4: It is suggested that a UE allocates transmit power in different carrier frequencies based on priority order of transmission.
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