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1 Introduction 
In RAN4#48bis, the relative power tolerance was discussed and are technically endorsed in [1], where the relative power tolerance is defined as 

“Relative power tolerance is the ability of the UE transmitter to set its output power to a specific value for the 2nd and subsequent sub-frame after the start of a contiguous transmission or non-contiguous transmission with a transmission gap smaller than [9-20] ms. ……

For a sub-frame excluding a SRS symbol, the power change is defined as the relative power difference between the mean power of the original (reference) sub-frame and the mean power of the target subframe, not including the transient duration. ” 
In the above definition, it is assumed that the power change is the power difference between the mean powers in the reference subframe and the target subframe. However, the power measurement was proposed to be made in one time slot (0.5 s) in [2,3]. The inconsistency of the definition and the measurement gives rise to some ambiguities, i.e.

· It is not clear if the power measurement should be made in the first time slot or the second time slot in a subframe;
· A power change and frequency change usually occur in the first time slot, but no power change in the second time slot. So, in general, one can expect the power error in the 2nd time slot is smaller than the one in the 1st time slot; 
In this paper, the uneven distributed power errors/tolerances in different slots are discussed. We propose to measure the power per subframe. The impact on the relative power tolerances in [1] due to the change of the measurement interval is analyzed.   
2 Power tolerances in different time slots
The step-wise power tolerance with no frequency change proposed in Table 6.3.6.2.1-1 in [1] is partially represented in Table 2.1. 
Table 2.1 Relative Power Tolerance for Transmission with no change in freq or RB
	Power step size (Up or down)

P [dB]
	PUSCH/ PUCCH

	0( P( 4
	+/- max{0.5, P/2}

	4 < Δ P (10
	[+/- 2.0]

	10<Δ P (15
	[+/- 3.0]

	15 < Δ P (20
	[+/- 4.0]

	20 < Δ P
	[+/- 6.0]


If the power is measured per time slots, the resulting power errors in the first and second time slot in one subframe are presented in Table 2.2. 

Tabel 2.2 The power tolerance and measurement per time slot

	Power step size (Up or down) P [dB]
	PUSCH/ PUCCH 

(1st time slot) 1)
	PUSCH 

(2nd time slot)
	PUCCH 

(2nd time slot)

	0( P ( 4
	+/- max{0.5, P/2}
	+/- max{0.5, P/2}
	+/- max{0.5, P/2+ R dB}2)

	4 < ΔP (10
	[+/- 2.0]
	N/A
	N/A

	10<ΔP (15
	[+/- 3.0]
	N/A
	N/A

	15 < ΔP (20
	[+/- 4.0]
	N/A
	N/A

	20 < ΔP
	[+/- 6.0]
	N/A
	N/A


     1) the tolerances are subject to relaxation in case of frequency change. 

     2) R dB in the tolerance relaxation due to intra-subframe frequency hopping,

Note that the tolerance in the first time slot will be the same as in Table 2.1. But the tolerance in the second time slot will be different, because the power change between the intra-subframe time slots can be considered as 0 dB power change with or no frequency change for PUCCH and PUSCH respectively.  Obviously, the specified step-wise power tolerances can be achieved easily in the second time slot. 
3 Power tolerance and power measurement per subframe 

To get ride of the ambiguity in the power measurement mentioned above, we propose to measure the power per subframe excluding any transient period. The impact on the tolerance due to the change of the measurement interval will be:

· For PUSCH, such an extended measurement interval without intra-subframe frequency hopping will help UE to fulfill the requirements. 

· For PUCCH with intra-subframe frequency hopping, the averaging both in time and frequency mitigate the impact due to filter variation. 
In other words, power measurement per subframe given rise to relaxed tolerance. This will help with the discussion on tolerance relaxation due to freq. change.   

4 Summary

In this paper, the ambiguity of the power measurement in power control is discussed. The power errors in the second time slot is less than that in the first time slot in a frame in general. The power tolerance/measurement  per subframe can mitigate the uneven distributed power errors and the impact of intra-subframe frequency hopping. So we propose to specify the power tolerance and power measurement both on subframe level.  
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