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1. Introduction

In the RAN1#77 meeting, the following agreements were made for D2D power control for communication Mode 1 and Mode 2 [1].
For Mode 1 communication:
	Agreements:
· 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


For in-coverage UEs for communication Mode 2:

	Agreements:
· 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


Moreover, the following L1 parameters for D2D power control were proposed on an E-mail discussion after RAN1#77 [2], [3].

	Parameter name in specification
	Description
	UE specific/Cell specific/ Out of coverage
	Comment

	saAlpha
	Power control parameter for SA. Alpha used for power control.
	cell specific/

out of coverage
	Note:  saAlpha and mode2DataAlpha maybe merged into a single parameter, and/or saAlpha and mode1DataAlpha maybe merged into one parameter.

	saP0
	Power control parameter for SA. P0 used for power control.
	cell specific/

out of coverage
	Note:  saP0 and mode2DataP0 maybe merged into a single parameter, and/or saP0 and mode1DataP0 maybe merged into one parameter.

	mode2DataAlpha
	Power control parameter for Mode 2 data transmissions. Alpha used for power control.
	cell specific/

out of coverage
	Note:  saAlpha and mode2DataAlpha maybe merged into a single parameter.

	mode2DataP0
	Power control parameter for Mode 2 data transmissions. P0 used for power control.
	cell specific/

out of coverage
	Note:  saP0 and mode2DataP0 maybe merged into a single parameter.

	mode1DataAlpha
	Power control parameter for Mode 1 data transmissions. Alpha used for power control.
	cell specific
	Note: saAlpha and mode1DataAlpha maybe merged into one parameter.

	mode1DataP0
	Power control parameter for Mode 1 data transmissions. P0 used for power control.
	cell specific
	Note: saP0 and mode1DataP0 maybe merged into one parameter.


In this contribution, we share our views on the FFS parts of D2D power control.
2. Discussions
According to the agreements on RAN1#77, the transmission power for communication Mode 1 is based on the current PUSCH UL PC specified in [3], and the following equation is used for the transmit power determination for PUSCH:
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However, in D2D communication, the power control has different motivation from WAN PUSCH power control, because it was agreed that the eNB-UE path loss is used instead of the UE-UE path loss (at least in communication Mode 1). To be specific, the motivation of the D2D power control is to protect WAN communications by reducing the interference level to WAN signals. Therefore, RAN1 should specify a PC formula reflecting this motivation for D2D communication.
In following sections, we consider about closed loop components for communication Mode 1 and open loop components for both of communication Mode 1 and Mode 2, respectively.
2.1. Closed loop components for D2D communication Mode 1
Accumulate PC or Absolute PC for communication Mode 1
On power control for PUSCH, both accumulate PC and absolute PC using TPC commands are available. On the other hand, for PUCCH, only accumulate PC can be used. Absolute PC provides knowledge about the UE transmission power (i.e. avoidance of the impact of accumulation error), and therefore absolute PC is only used for PUSCH. When eNB measures the CQI, the eNB should have an accurate value of the UE transmission power [5]. The pros/cons of each of these PC are shown below;

Accumulate PC

· pros: the transmit power can be controlled at any level by accumulation
· cons: there can be misunderstanding of power assumption between the eNB and the UE due to  accumulation error

Absolute PC

· pros: eNB can know exactly the transmit power at UE side
· cons: the range of power offset is limited
In the case of D2D communication Mode 1, eNB-UE path loss is used for D2D PC, which means that the D2D PC is used to mitigate the interference level to WAN signals by reducing the transmit power of D2D signals. Therefore, it is not very important for eNBs to have an exact knowledge of the UE transmit power.
Proposal 1:

· Only accumulate PC is applied for D2D power control in communication Mode 1

Number of bits and range for TPC command in D2D grant
In the e-mail discussion [77-20], it was agreed that SA period includes {40, 80, 160, 320} ms at least for FDD. It means that the D2D grant may also be transmitted with a similar period and the transmission opportunity for TPC command in D2D grant may not be enough compared with that for TPC command in UL grant if one SA and one data transmission are allocated to a UE in one SA period.

To solve this issue, there are mainly two solutions.

1) Expansion of the range of TPC command for D2D

Firstly, the number of bits for D2D TPC command in D2D grant depends on the other requirement for SA and data transmission. In any case, since the motivation of D2D PC in Mode 1 is to protect WAN communications, the range of TPC command needs to focus more on power reduction than on power boosting. Moreover, as for the range of TPC command, the transmission opportunities of D2D grant may be low, since the resource allocation of SA/data is applied to only SA/data resource pool. Therefore, it is preferable that the range of value of TPC command is larger than DCI format 0. The examples of the range for TPC command are shown below. 

· for 2 bits case: [-5 -1 0 1]

· for 3 bits case: [-13, -9, -5, -1, 0, 1, 5, 9]

Observation 1:

· The number of bits for D2D TPC command in D2D grant should depend on the other requirement for SA and data transmission.

· The range of TPC command needs to focus more on power reduction than on power boosting.

2) Use of other signal than D2D grant for D2D TPC command

As mentioned above, the transmission opportunities of D2D grants may be low. To resolve this issue, the DCI format 3/3A can be useful for an accurate and fast adjustment of the D2D transmit power. Therefore, DCI format 3/3A should be used for the adjustment of the transmit power.
Proposal 2:

· TPC command signalling based on DCI format 3/3A should be used for the adjustment of the transmit power of D2D signals.
2.2. Open loop components for D2D power control
Whether power control parameters are the same between SA and data
In the E-mail discussion [77-20], each power control parameters (P0 and alpha) for SA, for communication Mode 1 data and for communication Mode 2 data are defined as L1 parameters [3] though it is noted that these parameters maybe merged into one parameter.
From WAN impact point of view, we don’t have strong motivation to have different parameters between for SA and data. However, if WAN impact differs between communication Mode 1 and Mode 2, each power control parameters including for SA should be configured independently.
Observation 2:

· Whether power control parameters are the same between SA and data depends on the difference of WAN impact between communication Mode 1 data and Mode 2 data.

P0_D2D
In [77-20], the new P0 is applied as a cell-specific power control parameter for SA and data transmissions. On that basis, it may have two alternatives for 
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· Alt. 1: UE-specific 
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· Alt. 2: cell-specific 
[image: image6.wmf]O_D2D

P

 (
[image: image7.wmf]O_D2D

P

 = new P0)

In case of cellular uplink, 
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are parameters composed of the sum of a cell-specific component (i.e. 
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), respectively. In our point of view, the motivation of applying UE-specific components is that the equation can be used for the inter-cell interference coordination with neighbour cells and also for the expansion of range for absolute PC operation. However, in case of D2D communication, eNBs in each cell do not recognize the amount of interference caused by D2D signals to D2D signals. Moreover, if only accumulate PC is applied for D2D in Mode 1, range extension by RRC signals is not required.

Therefore, we prefer Alt. 2.

Proposal 3:

· UE-specific parameter is not needed to configure P0 for D2D communication.

Delta_TF
According to the power control for PUSCH, 
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is used for power offset to adjust the received power at eNB side according to the indicated MCS. On the other hand, as mentioned above, the motivation of D2D PC is to protect WAN communications. Therefore, the eNB-UE path loss is used instead of UE-UE path loss, which means that the received power at eNB is more important than the received power at UE, which is guaranteed by
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Proposal 4:

· 
[image: image16.wmf]TF

D

is not needed on D2D power control from the viewpoint of WAN protection.
3. Conclusion
In this contribution, we propose
Proposal 1:

· Only accumulate PC is applied for D2D power control in Mode 1 data transmission.
Observation 1:

· The number of bits for D2D TPC command in D2D grant should depend on the other requirement for SA and data transmission.

· The range of TPC command needs to focus more on power reduction than on power boosting.
Proposal 2:

· TPC command signalling based on DCI format 3/3A should be used for the adjustment of the transmit power of D2D signals.
Observation 2:

· Whether power control parameters are the same between SA and data depends on the difference of WAN impact between communication Mode 1 data and Mode 2 data.
Proposal 3:

· UE-specific parameter is not needed to configure P0 for D2D communication.
Proposal 4:

· 
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is not needed on D2D power control from the viewpoint of WAN protection.
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