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The March RAN1 NB-IoT ad-hoc meeting reached the following agreements on uplink power control.
	· For NB-PUSCH data transmission, the uplink power setting re-use section 5.1.1.1 of 36.213, that is for serving cell c and subframe i (for 15 kHz subcarrier spacing) or NB-Slot i (for 3.75 kHz subcarrier spacing)
· PNPUSCH,c(i)=min{PCMAX,c(i), 10log10(MNPUSCH,c(i))+PO_NPUSCH,c+ αc(j) PLc+fc(i)}
· MNPUSCH,c(i)
· Alt 1: {1/4, 1,3,6,12} (reflecting UL transmission resource BW)
· Alt 2: {1,3,6,12} (3.75 kHz is adjusted by using PO_NPUSCH,c)
· PO_NPUSCH,c(j)=PO_UE_NPUSCH,c(j)+PO_NOMINAL_NPUSCH,c(j)
· When j = 1, PO_UE_NPUSCH,c(1) and PO_NOMINAL_NPUSCH,c(1) are configured by higher layers, where j = 1 is used for NB-PUSCH data (re)transmissions.
· When j = 2, which is used for NB-PUSCH (re)transmissions corresponding to the random access response grant, PO_UE_NPUSCH,c(2)=0 and PO_NOMINAL_NPUSCH,c(2)=PO_PRE+ΔPREAMBLE_Msg3, where the parameter PO_PRE and ΔPREAMBLE_Msg3 are signaled from higher layers for serving cell .
· For j = 1, αc(j) is configured by higher layers, and αc(j)=1 for j = 2.
· fc(i)
· Alt 1: A power adjustment parameter indicated by DCI
· Alt 2: No TPC command, fc(i)=0
· UL power control for ACK/NACK transmission uses the same procedure as normal NB-PUSCH transmission.
· Alt. 1: Accept above formulas
· Alt. 2: With alpha = 1



The remaining open issues are to down-select the multiple alternatives concerning MNPUSCH,c(i), fc(i), and UL power control for ACK/NACK transmission, respectively. In this contribution, we discuss these open issues.
MNPUSCH,c(i)
The two alternatives are:
· Alt 1: {1/4, 1,3,6,12} (reflecting UL transmission resource BW)
· Alt 2: {1,3,6,12} (3.75 kHz is adjusted by using PO_NPUSCH,c)

In our view, both alternatives would work fine. But, Alt 1 does not require using different PO_NPUSCH,c values depending on the numerology, and it allows MNPUSCH,c(i) to accurately characterize to bandwidth of NPUSCH. Thus, we proposal Alt 1 is adopted. 

Proposal 1:	MNPUSCH,c(i): {1/4, 1, 3, 6,12}, reflecting UL transmission resource bandwidth normalized by 15 kHz.

fc(i)
The two alternatives are:
· Alt 1: A power adjustment parameter indicated by DCI
· Alt 2: No TPC command, fc(i)=0

In our view periodic TPC commands as used for adjusting the transmit power of legacy LTE PUSCH are not suitable for NPUSCH. However, from the system perspectives, it is beneficial to have a mechanism for the network to adjust the transmit power of NPUSCH during a connection to manage interference, especially for UEs in good coverage. Thus, we propose that Alt 1 is adopted.

Proposal 2:	The power adjustment parameter fc(i) is indicated by DCI.
UL power control for ACK/NACK transmission
The two alternatives are:
· Alt. 1: Accept above formulas (as for normal NPUSCH transmissions)
· Alt. 2: With alpha = 1

In our view, NPUSCH carrying ACK/NACK should have the same behavior as a normal NPUSCH. Although ACK/NACK may have a different detection probability requirement than regular NPUSCH, e.g. 1% ACK/NACK detection error rate versus 10% block error rate for regular NPUSCH, such a difference should be handled by properly adjusting the TTI of ACK/NACK though using an appropriate value for the number of repetitions. The adjustment for pathloss should be the same regardless whether NPUSCH carries UL-SCH or ACK/NACK. Thus, we propose that Alt 1 is adopted.

Proposal 3:	NPUSCH carrying ACK/NACK uses the same pathloss adjustment factor as normal NPUSCH.
Conclusions
In this contribution, we have discussed a number of open issues regarding uplink power control. We make the following proposals.

Proposal 1:	MNPUSCH,c(i): {1/4, 1, 3, 6,12}, reflecting UL transmission resource bandwidth normalized by 15 kHz.
Proposal 2:	The power adjustment parameter fc(i) is indicated by DCI.
Proposal 3:	NPUSCH carrying ACK/NACK uses the same pathloss adjustment factor as normal NPUSCH.
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