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1
Introduction
This contribution investigates details of Mode 1 power control.
2
Mode 1 power control
Following agreements on Mode 1 power control were made in RAN1 #77 meeting [1]:
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

In this section, we address some FFS issues of Mode 1 power control. The power control function for Mode 1 can have a similar form like a following equation based on the existing PUSCH UL PC.
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PCMAX(i) is the configured UE transmit power defined in sub-frame i. Detailed configuration of PCMAX(i) is discussed in our companion contribution [2]. M(i) is the RB size of the resource assignment for sub-frame i. PO and α indicate parameters configured by eNB, respectively. PL stands for eNB-UE path loss. ΔTF(i) and f(i) are used to reflect the link adaptation and channel variation. Parameters above are used to control the SINR of PUSCH at eNB receiver for WAN services.

As per D2D communication, the power control cannot consider the average SINR required to maintain a certain decoding performance at D2D receiver, but can provide a way to control the interference from D2D to WAN services, e.g. controlling the interference level from D2D in-band emission to WAN. Therefore, different power control parameters for SA and data are not essential in Mode 1 power control.
Proposal 1:
· Power control parameters are same between SA and data.
As agreed in last meeting, values of P0 and alpha are configured for D2D by eNB. We also have ΔTF(i) and f(i) in the power control equation. ΔTF(i) is used to control the received signal quality at eNB in consideration of data rate in WAN service. However, this parameter may not be useful in D2D power control, since eNB does not have to receive SA/data from D2D UE.
f(i) is a correction of the power setting based on TPC commands via DL control channels, e.g. UL grant or DCI format 3/3A. Current LTE supports two modes for the correction of the power setting, which are accumulate power control and absolute power control. The accumulate power control can be done either via UL grant or DCI format 3/3A. The accumulate power control can indicate one of {-1, 0, 1, 3} dB. The absolute power control can be done by UL grant only and can indicate one of {-4, -1, 1, 4} dB.
Since it was agreed that D2D grant reuses the structure of DCI format 0, the same 2 bit TPC command field in DCI format 0 can be the baseline for the number of indication bits of D2D power control command unless a good reason to change the number of indication bits is clarified.
Proposal 2:
· The number of TPC command bits in D2D grant is 2 as a baseline.
If a UE receives a D2D grant from a eNB, it will perform D2D data transmission multiple times according to the RPT information included in D2D grant. The eNB may grant WAN UL data transmission or send DCI format 3/3A to the same UE in WAN resources existing between the UE’s D2D data transmission. In this case, the UE can utilize TPC commands in the associated WAN UL grant or in DCI format 3/3A for its D2D transmission. For example, TPC commands in D2D grant can use absolute power control and TPC commands in WAN UL grant and DCI format 3/3A. 
Proposal 3:
· TPC commands in D2D grant, WAN UL grant and DCI format 3/3A can be used for Mode 1 closed loop power control.
3
Conclusion

Based on the discussion in this contribution, we propose following.
Proposal 1:
· Power control parameters are same between SA and data.
Proposal 2:
· The number of TPC command bits in D2D grant is 2 as a baseline.
Proposal 3:
· TPC commands in D2D grant, WAN UL grant and DCI format 3/3A can be used for Mode 1 closed loop power control.
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