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1 Introduction
In the previous meetings, D2D power control was agreed to be applied to protect the intra-subframe cellular transmissions (e.g., PUCCH or PUSCH). In RAN1#77, the following agreements were made on D2D synchronization [1].
· For communication Mode 1, the current PUSCH UL PC is baseline
· Values of P0 and alpha for Mode 1 D2D communication are configured by eNB. 

· P0 and alpha for D2D can be different from P0 and alpha for WAN

· eNB-UE path loss is used not UE-UE path loss.

· X bits TPC command is conveyed in D2D grant. 
· FFS: X bits (X > 0)
· FFS whether power control parameters are the same between SA and data

· FFS whether accumulate PC or absolute PC
· FFS boosting range is different from cellular
· Maximum power transmission is not precluded

· Open loop power control mechanism is specified for in-coverage UEs for Mode 2 communication and Type 1 and Type 2 discovery
· Values of P0 and alpha are signalled by higher layers (let RAN2 decide details)
· Different values of P0 and alpha can be used for Type 1 discovery, Type 2 discovery, and communication
· One of the values of alpha available is 0.
· Values of P0 and alpha that lead to transmission at Pcmax by all UEs are supported
In RAN1-78 [2], it was agreed that for communication mode 1, one bit TPC command is conveyed in D2D grant to switch between maximum available transmit power and open-loop power control. 
In this paper, we discuss the further detail of the D2D power control. 
2 Power control formula for D2D
The motivation of power control for D2D transmissions is to protect the intra-subframe cellular transmissions (e.g., PUCCH and PUSCH that are frequency multiplexed with the D2D signal/channels) from the interference from D2D transmissions (e.g., due to mismatched transmit timing, CP configurations, and in-band emission interference). Generally speaking, using power control for D2D will deteriorate the D2D performance, especially for those UEs near the eNB. 
Based on the agreements in RAN1-77 and RAN1-78, open-loop power control (OLPC) is used for all the D2D transmissions, including the type 1/type 2 discovery and mode 1 and mode 2 communication (OLPC for mode 1 communication is according to the agreement in RAN1-78 described above). As per the baseline of PUSCH power control, the power control formula for D2D can be expressed as follows.
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Where PCMAX,c(i) denotes the maximum available transmit power on cell c for subframe i and MD2D(i) denotes the D2D transmission bandwidth in number of PRBs. PO_D2D and 
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 are the two adjustable power control parameters that are configured by higher layers. The term PL denotes the path loss between the D2D UE and eNB, as estimated by the UE based on the reference signals received from the eNB. 
In LTE PUSCH power control, the parameter PO_PUSCH consists of a cell specific nominal PO value and a UE specific PO value where the latter is transmitted to the UE via dedicated RRC signaling. Considering that RRC_IDLE UEs (in type 1 discovery and mode 2 communication) cannot receive the dedicated signaling and the power control parameters will be set respectively for each mode/type transmissions, the UE specific PO term could be removed. 
Based on the above, the following observation and proposal are provided. 

Observation-1: The D2D power control is open loop for all the D2D transmissions modes/types. 
Proposal-1: the D2D power control parameter PO_D2D only consists of the cell specific term and is pre-configured and stored in the device. 
3 Power control configuration
Based on the D2D power control framework, use of the maximum transmit power shall be supported for D2D transmissions, irrespective of which transmission mode/type is used. Generally, this can be implemented by appropriately setting the D2D power control  parameters (including both PO_D2D and 
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) in the relevant resource pool configuration, e.g., PO_D2D is set to 31dBm, 
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 is set to 0. 
Proposal-2: An explicit range of the PO_D2D can be specified in the system specification, which shall enable the maximum D2D transmit power, e.g., [-126…31]dBm. 

The power control (pre)configuration can be performed such that

· For out of coverage D2D, the power control parameters of PO_D2D and 
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are preconfigured such that the maximum transmit power is used. 

· For in coverage D2D mode 1 communication, the power control parameters of PO_D2D and 
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are set considering the protection for the cellular transmissions (e.g., PO_D2D=-80dBm, 
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=1). In the special situations where the protection is not needed, the UE can be instructed by the eNB to use the maximum transmit power through D2D grant (i.e., TPC=1). The power control for type-2 discovery can be treated in a similar way, if a similar TPC command is included in the grant. 
· For the type 1 discovery and mode 2 communication (both in coverage),  the power control parameters of PO_D2D and 
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are set considering the protection for the cellular transmissions for the general resource pool or cell center resource pool (if resource grouping is used). For the cell edge resource pool (if supported and configured), the maximum transmit power could be applied. 
Proposal-3: D2D power control parameters shall be appropriately set to protect the cellular transmissions and at the same time sufficiently utilize D2D capability, considering all the factors of D2D transmission mode/type, network coverage and resource pool types. 
4 Conclusion
In this paper, we present our views on the D2D power control. The following observations and proposals are provided:
Observation-1: The D2D power control is open loop for all the D2D transmissions modes/types.
Proposal-1: the D2D power control parameter PO_D2D only consists of the cell specific term and pre-configured and stored in the device.
Proposal-2: An explicit range of the PO_D2D can be specified in the system specification, which shall enable the maximum D2D transmit power, e.g., [-126…31]dBm.

Proposal-3: D2D power control parameters shall be appropriately set to protect the cellular transmissions and at the same time sufficiently utilize D2D capability, considering all the factors of D2D transmission mode/type, network coverage and resource pool types.
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