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1. Introduction
System simulations in [2] and [7], indicate that system throughput can be significantly affected by inaccurate inner loop power control (ILPC). UE conformance testing for ILPC is currently only made for a single frequency and at normal temperature. This contribution discusses the issues with current requirements in more detail, and elaborates on the recently proposed relaxations on the ILPC requirements[3][4]. It is proposed that these issues are brought to RAN WG5 for further work. This contribution is a re-submission of the contribution in [6].
2. Issues with current requirements

Requirements on power control accuracy can be found in section 6.4.2 of [1]. An excerpt showing the essence of the requirement is provided in the table 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


As can be seen in Table 6.4 above, the requirements seem stringent, with a maximum deviation of a 1 dB step of 0.5 dB. Simulation results from [2] also confirm that the average system throughput loss is small as long as these requirements are fulfilled. 

However, although the requirements in [1] are supposed to be valid at all frequencies, temperatures and battery supply voltages, an excerpt from [5] shown below reveals the following:
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Method of test

 

5.4.2.4.1

 

Initial conditions

 

Test env

ironment: normal; see clauses G.2.1 and G.2.2. 

 

Frequencies to be tested: mid range; see clause G.2.4.

 


As can be seen the requirement for inner loop power control is only tested at normal temperature and battery supply voltage, at a single frequency. 
By proper design of the transmitter chain, the requirements on inner loop power control can be fulfilled also in other cases than in normal conditions and at mid-frequency. However, since the current requirements do not cover more than one point in possible test-condition space, there is a risk that simplified transmitters can be calibrated for the only applicable test point, leading to inaccurate power steps in all other conditions and risk for significant average system throughput loss. 

Indeed as can be seen from the results in [2] or [7], the average system throughput loss, for a transmitter that fulfills the requirement for all power steps in it’s range except for four points, leads to a throughput loss in the range of 5%. These numbers show that the average system throughput is clearly affected by inaccurate inner loop power control, and that it might be necessary to improve the test coverage in this area.

3. Risks related to proposed relaxation of requirements

Previous discussions in RAN WG4[3][4], suggest that a relaxation of the inner loop power control requirements is necessary to enable novel transmitters using multiple stages. The proposal would be to relax the requirements by allowing a number of exceptions from the current requirements, intended to be associated with switching on or off stages in the transmitter. It may or may not be true that for certain transmitter architectures/calibration schemes, such relaxations are indeed needed, although it should be noted that there exists other architectures that can make use of power efficient power amplifiers, and still meet the requirements without any need for changes.

Furthermore, as was discussed in previous sections, since there is a risk that the test coverage in [5] is insufficient with the present requirement, further relaxations should be carefully considered before improvements in test coverage and thorough investigations have been made.
4. Summary and way forward
Issues related to test coverage for the inner loop power control requirements have been discussed. It is concluded that there is a potential risk for system throughput loss because of inadequate test coverage. It is proposed for RAN4 to take action to improve the test coverage by informing RAN5 of the findings in RAN4.
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