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1. Introduction 

In this contribution, we give a description of the proposal for the UL Inner Loop Power Control (ILPC) requirement change.  The corresponding text change was given in [2].  
2. Discussion 

The UE is required to follow the UL power control commands within a specified accuracy range.  Typically, the power step can be applied in base band, therefore meeting the requirement is not overly demanding.  There are cases; however, when the Tx power crosses a gain stage switch threshold for some of the RF components, most typically for the PA.  In this case, both the switch, and a base band readjustment has to be applied at the same time to arrive at the required power level.  Due to environmental and component variability factors, there is some uncertainty in the actual RF gain change due to the switch; therefore there may be a residual inaccuracy, which is present in the slot immediately following the gain stage switch. 
In the current specification, there is no allowance for such events, because the power control step accuracy requirement is applied uniformly in every slot. The current error limits are shown in the Table from [1] below. 

      Table 6.4: Transmitter power control range

	TPC_cmd
	Transmitter power control range

	
	1 dB step size
	2 dB step size
	3 dB step size

	
	Lower
	Upper
	Lower
	Upper
	Lower
	Upper

	+ 1
	+0.5 dB
	+1.5 dB
	+1 dB
	+3 dB
	+1.5 dB
	+4.5 dB

	0
	-0.5 dB
	+0.5 dB
	-0.5 dB
	+0.5 dB
	-0.5 dB
	+0.5 dB

	-1
	-0.5 dB
	-1.5 dB
	-1 dB
	-3 dB
	-1.5 dB
	-4.5 dB


It is our recommendation that exceptions should be allowed in consideration of the above.  In order to minimize the negative impact on system performance, the exception should be limited in terms of 

· Specifying a reasonably small limit value for the additional error term

· Limiting the frequency of occurrence of the exceptions

A particular choice of limits can be justified by referring to that the additional error term is small when comparing to the existing error terms.  
Some of the existing factors limiting power control accuracy are listed in Table 2 below. 
Table 1  Existing Error Terms
	Description of Error
	Frequency of occurrence
	Maximum Error

	
	
	1 dB step
	2 dB step


	3 dB step

	TPC quantization error
	Every slot
	0.5 dB
	1 dB
	1.5 dB

	UL SNR measurement error
	Every slot
	Varies depending on measurement algorithm

	ILPC turnaround time
	Every slot
	Varies depending on Doppler

	TPC_cmd decoding errors
	1%...4%
	2 dB
	4 dB
	6 dB

	UE power setting errors
	Every slot
	0.5 dB
	1 dB
	1.5 dB


The error term due to the exceptions proposed in [2] are shown in Table 2 below. 

Table 2  Propose Error Exception Values
	Description of Error
	Maximum Error

	
	1 dB step
	2 dB step


	3 dB step

	UE power setting error exception
	1 dB
	0.5 dB
	0 dB


By comparing the values in Table 1 and Table 2, we can see that the impact of the error exceptions will be small given that the gain stage transitions occur infrequently.  
3.  Conclusion

We propose a small relaxation in the ILPC requirement to better align it with practical implementations, in particular, to allow for gain stage switches. The benefit of the change is reduced implementation complexity, similar to what was considered when allowing for an infrequent occurrence of phase discontinuities in the uplink transmitted waveform. 
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