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In RAN1 NB-IoT ad-hoc meeting #2, the following agreements has been made [1].
	Agreement: 
· 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


In this contribution, we provide our views on the UL power control for NB-IoT.

Discussions
MNPUSCH,c (i)
In the last ad-hoc meeting, the introduction of MNPUSCH,c(i) as the component of bandwidth of the NB-PUSCH resource assignment was proposed [2-5]. The basic principle is the reuse of MPUSCH,c(i) in LTE system and the bandwidth is expressed by the number of subcarriers instead of the number of PRBs. In addition, the case of different subcarrier spacing (i.e. 3.75 kHz case) should be considered. There are basically two approaches.
· Alt. 1: adjusted in the value of MNPUSCH,c(i) (e.g. 1/4 in 3.75 kHz case)
· Alt. 2: adjusted by using PO_NPUSCH,c
In Alt. 1, the UE can adjust the transmission power based on its subcarrier spacing, and this is aligned with the principle of the LTE that the same transmission power density is applied in open loop. In Alt. 2, the UE can basically adjust based on the dedicated RRC signalling of PO_UE_NPUSCH,c. However, during the random access procedure, UE-specific parameter PO_UE_NPUSCH,c is assumed to be 0 and only cell-specific parameters are used, and thereby the additional adjustment mechanism in 3.75 kHz case may be needed in Alt. 2. Therefore, considering the remaining time for Rel.13 NB-IoT, we prefer Alt. 1.

Proposal 1:
· For 3.75 kHz subcarrier spacing, the transmission power reduction compared to 15 kHz subcarrier spacing is applied regardless of P0 configuration, i.e. Alt. 1
fc (i)
In NB-IoT system, considering the slow channel variation and the basically longer round trip operation, there is some difficulty on closed-loop power adjustment. However, to obtain the enough link adaptation gain, the tracking of channel is still needed especially for no or few repetition cases.

Proposal 2:
· A power adjustment parameter indicated by DCI should be introduced for NB-IoT

UL Power control for ACK/NACK transmission
In the last ad-hoc meeting, following working assumption was captured for ACK/NACK transmission.
	Working Assumption: 
· Support 3 DM-RS symbols per 7 symbol period
· The DM-RS sequence is obtained as
· Use  single tone DM-RS PUSCH spread by length 3 OCC sequence defined for PUCCH
· 
The OCC ID is pseudo-randomly selected (from existing OCCs) according to 
Working Assumption can be changed to 1 DMRS symbol at RAN1#84bis if significant gain is not observed compared to 1 DMRS symbol. 



Regarding the increase of DM-RS symbols, we see no need for additional preferential treatment on UL power control for ACK/NACK transmission. However, in the LTE system, αc(j) value is actually assumed as one in PUCCH transmission. Therefore, considering the ACK/NACK transmission behaviour, functionality of fractional TPC is not needed and then αc(j) can be fixed to 1.
Proposal 3:
· The power control formula for NB-PUSCH is accepted for ACK/NACK transmission with αc(j) =1

Conclusion
In this contribution, we present our views on UL power control for NB-IoT. 
Proposal 1:
· For 3.75 kHz subcarrier spacing, the transmission power reduction compared to 15 kHz subcarrier spacing is applied regardless of P0 configuration, i.e. Alt. 1
Proposal 2:
· A power adjustment parameter indicated by DCI should be introduced for NB-IoT
Proposal 3:
· The power control formula for NB-PUSCH is accepted for ACK/NACK transmission with αc(j) =1
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