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1
Introduction
 In this contribution we discuss the outstanding aggregate power control requirement for NB-IoT.
2
Discussion

Current LTE aggregate power control requirement is captured below. As stated there reason for the requirement is to guarantee that UE can keep the Tx power at certain power window when it is not commanded to change the power by eNodeB. UE need to be able to meet the requirement for non-contigous transmission
******************************** From TS 36.101 *******************************
6.3.5.3
Aggregate power control tolerance

Aggregate power control tolerance is the ability of a UE to maintain its power in non-contiguous transmission within 21 ms in response to 0 dB TPC commands with respect to the first UE transmission, when the power control parameters specified in TS 36.213 are constant. 

6.3.5.3.1
Minimum requirement

The UE shall meet the requirements specified in Table 6.3.5.3.1-1 for aggregate power control over the power range bounded by the minimum output power as defined in subclause 6.3.2 and the maximum output power as defined in subclause 6.2.2.

Table 6.3.5.3.1-1: Aggregate power control tolerance

	TPC command
	UL channel
	Aggregate power tolerance within 21 ms

	0 dB
	PUCCH
	±2.5 dB

	0 dB
	PUSCH
	±3.5 dB

	NOTE: 
The UE transmission gap is 4 ms. TPC command is transmitted via PDCCH 4 subframes preceding each PUCCH/PUSCH transmission.


*************************************************************************************

LTE requirement is not suitable for NB-IoT because of very different Tx timing. Also NB-IoT system uses transmission gaps [1] to allow UE to adjust Tx frequency. Maximum length of NB-IoT transmission is 256 ms and after that a transmission gap of 40 ms is used to allow UE to measure DL and tune Tx frequency.
For NB-IoT there are two obvious possibilities to define the requirement

1. Define aggregate power control requirement such way that it covers the 256 ms max transmission period or shorter but requirement does not include a gap in transmission
2. Define aggregate power control requirement such way that it extends over the gap to ensure that accuracy is kept also when gap in transmission occurs. 
For case one  the requirement could consist sub-sequent UL transmissions separated for example by 12 ms in time as according to NB-IoT specification minimum separation of NB-IoT UL transmission is 12 ms, see Figure 1. Furhtermore the maximum total time for how long UE needs to keep the accuracy needs to be specified and this can be at maximum 256 ms.
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Figure 1. Timing relation ship for UL transmission

Case two would include the Tx frequency compensation gap and aims to ensure the power stability between the transmissions outside the gap. So the requirement could have prior the compensation gap x transmssions with 12 ms interval. Then a gap of 40 ms and another set of y transmissions with 12 ms interval.
The actual accuracy requirement for NPUSCH power accuracy needs to evaluated in terms what is needed system perspective and also keeping in mind what is reasonable achievable from UE perspective.
3 
Summary

In this contribution we have discussed the aggregated power control requirement from NB-IoT.
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