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[bookmark: _Ref174151459][bookmark: _Ref189809556]In RAN1#84bis, the following agreements were made: 

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 discuss reaming issues on coexistence between PC5-based V2V and WAN.
Discussion
RSRP based resource selection
In case of inter-UE coexistence in the same carrier frequency, it can be possible that in-band emission of PC5-V2V transmission from UE A interferes with UL transmission from UE B in the same carrier. This problem has been studied since Rel-12 D2D and RAN1 already identified several solutions. As already agreed in RAN1#84bis meeting, one solution is applying open loop power control so that a D2D transmitting UE close to its serving eNB reduces its D2D transmission power so that its in-band emission is also at a controlled level. As this power reduction may make that UE’s transmission vulnerable to interference from D2D transmissions from UEs far from the serving eNB, RAN1 also introduced the pathloss (or RSRP) dependent resource pool selection where UEs having similar transmission power share the same resource pool. As PC5-V2V is based on the sidelink as well, the same principle of RSRP based resource selection can be also reused in order to solve this issue.
Proposal 1: RSRP based resource selection are reused for PC5-based V2V.
Power control for FDMed SA and data transmission
In RAN1 #84, it was agreed that SA and its associated data pool can be FDMed. The rationale of FDMed resource pool is to reduce latency and mitigate half duplex problem. However, TDMed option between SA and data from single UE perspective should be supported. When a UE transmits a wideband packet such as event triggered message, power setting issue between SA and data should be taken into account. Basically, SA coverage should be larger than data coverage to receive data correctly. In theory, two times wider SA coverage than data coverage can be meaningful since it can mitigate the hidden node problem. If the same power spectral density (PSD) is assigned to SA and data for wideband transmission, there will be a problem since it does not guarantee the coverage of SA in some case. Even then if same power between SA and data is allocated, it is encountered that too high PSD difference between SA and data when wideband data is transmitted as illustrated in Fig. 1. RE power control dynamic range is already specified for the base station. In TS36.104, there is RE power dynamics requirement for eNB as follows,
------------------ TS36.104----------------------
[bookmark: _Toc408330173]6.3.1		RE Power control dynamic range
The RE power control dynamic range is the difference between the power of an RE and the average RE power for a BS at maximum output power for a specified reference condition. 
[bookmark: _Toc408330174]6.3.1.1	Minimum requirements
RE power control dynamic range:

Table 6.3.1.1-1 E-UTRA BS RE power control dynamic range
	Modulation scheme used on the RE
	RE power control dynamic range (dB)

	
	 (down)
	 (up)

	QPSK (PDCCH)
	-6
	+4

	QPSK (PDSCH)
	-6
	+3

	16QAM (PDSCH)
	-3
	+3

	64QAM (PDSCH)
	0
	0

	256QAM (PDSCH)
	0
	0

	NOTE 1: 	The output power per carrier shall always be less or equal to the maximum output power of the base station.


----------------------------------------------------- 
Similar power dynamic range for sidelink transmission of UE needs to be imposed to avoid signal distortion due to too high PSD difference between SA and data channels. It is noted that there is no RE power dynamic range requirement for UE. For example, when PUSCH and PUCCH are transmitted simultaneously, there is no requirement for power difference between different channels. The reason is uplink transmission can be controlled by eNB. However, at the UE autonomous transmission, since there is no tight eNB control, the maximum PSD difference restriction between SA and data should be specified. 
Even if FDMed transmission between SA and data is allowed, SA should be transmitted in different subframe with data when SA coverage does not be guaranteed. It means that UE can indicate whether associated data can be transmitted within same subframe or not. 
In addition, 500km/h relative speed should be supported in V2V referred to the revised WID [1]. If the target relative velocity is increased, target coverage is also increased such as around 600m. In this increased target coverage, SA coverage may not be achieved in FDMed SA and data transmission. 
Proposal 2: In case of FDMed SA and data transmission, it needs to consider further power control mechanism (e.g., power offset for SA) to guarantee SA coverage (with consideration for the reasonable maximum PSD difference between SA and data).

[image: ]
Fig. 1 power allocation examples between SA and data

Prioritizing SL transmission over WAN transmission 
[bookmark: _GoBack]In RAN1 #84, it was agreed that SL TX for V2V can be prioritized over WAN TX. As already discussed in the previous meeting, one possible way to support this operation is to maximally reuse “ProSe gap” (i.e., network-configured time duration in which D2D transmission/reception can be prioritized over DL reception or UL transmission) introduced in Rel-13 eD2D discovery with some modifications (e.g., additional periodicity suitable for V2V). Considering that this is the last meeting of V2V WI, if the related RAN2 specification work for “V2V gap” is burdensome, it can also consider the alternative way that eNB can simply configure whether V2V transmission is prioritized over WAN transmission. For example, when UE receives this indication, it will drop WAN transmission in case that V2V and WAN transmissions are overlapped (in the time domain) at the same carrier.
Proposal 3: It needs to define the mechanism to prioritize SL transmission over WAN transmission. Considering the burden of RAN2 specification work and other remaining issues to be resolved, it can consider the simple mechanism that eNB can configure whether V2V transmission is prioritized over WAN transmission.
Conclusion
Based on the discussions in Section 2, the following proposals were made:
Proposal 1: RSRP based resource selection are reused for PC5-based V2V.
Proposal 2: In case of FDMed SA and data transmission, it needs to consider further power control mechanism (e.g., power offset for SA) to guarantee SA coverage (with consideration for the reasonable maximum PSD difference between SA and data).
Proposal 3: It needs to define the mechanism to prioritize SL transmission over WAN transmission. Considering the burden of RAN2 specification work and other remaining issues to be resolved, it can consider the simple mechanism that eNB can configure whether V2V transmission is prioritized over WAN transmission.
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