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Introduction
At the RAN1 #84b meeting, the following agreement about power control for SA and data was reached [1]:
· 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
· Priority handling is supported over PC5 for eNB-scheduled and UE- autonomous V2V communication.
· The following two cases are supported:
· SA and the associated data are transmitted in the same TTI, 
· SA and the associated data are transmitted in different TTIs
In this contribution, we discuss how power control can be used for PC5-based V2V. 
[bookmark: _Ref129681832]Discussion
Power control for co-existence
In Rel-12 D2D, a one-bit TPC in DCI format 5 indicates whether maximum transmission power should be used for SA and data. This mechanism enables the eNB to control/manage the coexistence between PC5-based V2V and WAN. 
If the eNB can manage the potential interference from the PC5-based V2V to the WAN, the eNB can configure the UEs to use the maximum transmission power. When the maximum transmission power is used for V2V, better range can be achieved, which is especially important for event-triggered ITS messages. Thus, it is important for emergency services to be able to transmit at full power. For non-emergency services, it is desirable to manage interference from V2V UEs on the WAN. 
Proposal 1: Reuse the one-bit TPC command defined for D2D to switch between maximum available power and open-loop power control.
Transmission power configuration for the dedicated carrier
If the PC5-based V2V operation and legacy Uu operation are in two different carrier frequencies, the existing power control method cannot be reused since the propagation characteristics in two bands may be different. In addition, there is no motivation to protect the Uu transmission since V2V traffic is in another carrier if the V2V transmission is in the ITS band. Thus, for dedicated V2V carrier, a (pre)-configured power level is used. 
Proposal 2: for dedicated V2V carrier, a (pre)-configured power level is used
· No open loop power control mechanism used.
Transmission power sharing between SA and data in the same TTI
For D2D, a maximum transmission power is specified for both SA and data since they are not in the same TTI. For V2V, since SA and data can be in the same subframe, a power sharing mechanism between SA and data needs to be defined.
Power sharing for path loss based power control applied for PSCCH and PSSCH
For the shared carrier case, V2Vs UE will potentially interfere with WAN traffic. Thus, pathloss-based open loop power control should be applied. However, there will be cases where there will not be enough available power for both PSSCH and PSCCH since they are transmitted in the same subframe. Several options for power sharing are possible
· Option 1: first allocate the power to the PSCCH according to the open loop power control, then allocate the remaining power to the PSSCH. This option 1 is the same as the LTE uplink between PUCCH and PUSCH.
· Option 2: linearly reduce the total power of PSCCH and PSSCH path loss based on open loop power value to the UE available maximum transmission power.


Where w is a parameter to scale the total transmission power for PSCCH and PSSCH.
Option 1 has less specification impact while option 2 has less impact on the transmission of PSSCH. We have a slight preference for option 1 since this mechanism has already been standardized for UL.
Proposal 3: For open loop control, the power sharing mechanism between PSCCH and PSSCH is the same as between PUCCH and PUSCH: allocate power to PSCCH first, then to PSSCH.
Power sharing for maximum transmission power applied for PSCCH and PSSCH
If a single maximum transmission power is configured for V2V, a mechanism to share the maximum power between PSCCH and PSSCH should be defined. Sharing the maximum power has been studied multiple times in RAN1 (CA, dual connectivity), and the same principles can be reused. In particular, a simple mechanism is to define a per-PRB power offset value parameter  between SA and data when SA and data share maximum transmission power. 
For sidelink transmission mode 1, when SA and data are transmitted in a subframe with maximum transmission power:


After the UE obtains the parameter , either from the eNB or by pre-configuration, it can determine the transmission power sharing between SA and data.
Proposal 4: when SA and the associated data are transmitted in the same TTI, a (pre-)configured PRB-level power offset value between SA and data is used to share the transmission power.
Conclusion
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]In this contribution, by analyzing characteristics of V2V service, we have the following observations and proposals for power control: 
Proposal 1: Reuse the one-bit TPC command defined for D2D to switch between maximum available power and open-loop power control.
Proposal 2: for dedicated V2V carrier, a (pre)-configured power level is used
· No open loop power control mechanism used.
Proposal 3: For open loop control, the power sharing mechanism between PSCCH and PSSCH is the same as between PUCCH and PUSCH: allocate power to PSCCH first, then to PSSCH.
Proposal 4: when SA and the associated data are transmitted in the same TTI, a (pre-)configured PRB-level power offset value between SA and data is used to share the transmission power.
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