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1
Introduction
Inner loop power control (ILPC) requirement relaxation has been proposed [1] to introduce a lower cost and power efficient power amplifier (PA) into UMTS networks. In [2], it has been shown that ILPC relaxation degrades the system performance only by negligible amount when we measure the system impact of ILPC relaxation based on the correct simulation assumptions [1] with PA hysteresis. In the meantime, the benefits of using a multiple gain state PA were highlighted in [3] and [4]. 
The study of influence on other tests due to the ILPC relaxation was brought up in [5]. In this contribution, we will comprehensively investigate the impact on each test in [5].
2
Review of ILPC relaxation
In [1], two relaxation models were proposed only at a few exceptions, type A and type B, to accommodate the state of the art multiple state PA. In type A, there is a relaxation for the TPC range only for the TPC step size of 1 dB. In type B, there are two relaxations for the TPC step size of 1 dB and 2 dB. The resulting TPC range for the exception (switching point) is given in Table 1A and 1B for two possible scenarios respectively. As observed in Table 1A and 1B, type A is to further extend the allowed power control range by an additional 0.5 dB for the case only when the PC step size is equal to 1 dB and the PA crosses the switching point. For type B, an additional 1.0 dB with the PC step size of 1 dB and additional 0.5 dB with the PC step size of 2dB is allowed for the exceptions. For all other occasions of the transmit power change, the PA follows the original inaccuracy requirement in [6] subject to the aggregate TPC range in [6].

Table 1A: Type A - Transmitter Power Control Range for the exception

	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
	0.0 dB
	+2.0 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
	0.0 dB
	-2.0 dB
	-1 dB
	-3 dB
	-1.5 dB
	-4.5 dB


Table 1B: Type B - Transmitter Power Control Range for the exception

	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
	+2.5 dB
	+0.5 dB
	+3.5 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
	-2.5 dB
	-0.5 dB
	-3.5 dB
	-1.5 dB
	-4.5 dB


3
Impact on other test requirements
In this section we will check the impact of ILPC relaxation on the following tests listed in [5].
· 6.5.2 Transmit ON/OFF time mask

· 6.5.3 Change of TFC

· 6.5.5 HS-DPCCH

· 8.7.2 Combining of TPC commands from radio links of different radio link sets

· 8.7.3 Combining of reliable TPC commands from radio links of different radio link sets

· 8.8.5 Power control in the downlink for F-DPCH

In brief, for 6.5.2, 6.5.3 and 6.5.5, the same amount of relaxation as in Section 2 could be applied if needed. However, we do not see any impact on 8.7.2, 8.7.3 and 8.7.5.
3.1  Impact on 6.5.2 Transmit ON/OFF time mask
When we introduce a Type A ILPC relaxation, we do not need any change of transmit ON/OFF time mask requirement. With Type B ILPC relaxation, 1 dB step size requires additional 0.5 dB tolerance for the exceptions.
3.2  Impact on 6.5.3 Change of TFC
For the transmitter power step tolerance in change of TFC requirement, the same amount of relaxation will be expected for the exceptions depending on either Type A or Type B relaxation. However, in the test defined in [7], only one power control step size is selected, which is 7 dB. With this high value of power control step size, we do not need any relaxation. Therefore, we do not need any change in the spec.
3.3  Impact on 6.5.5 HS-DPCCH
For the transmitter power step tolerance in HS-DPCCH requirement, the same amount of relaxation will be expected for the exceptions depending on either Type A or Type B relaxation.

3.4  Impact on 8.7.2 Combining of TPC commands from radio links of different radio link sets
This test is independent of the introduction of ILPC relaxation. The test is for TPC commands combining in downlink with respect to the fixed pattern of downlink TPC commands. UE transmit power inaccuracy in the uplink does not affect the test at all.
3.5  Impact on 8.7.3 Combining of reliable TPC commands from radio links of different radio link sets
This test is related to UE output power. However, the test is performed when UE output power is around -15 dBm, which is well below any gain state transition. Therefore, this test is not affected by the ILPC relaxation.
3.6  Impact on 8.8.5 Power control in the downlink for F-DPCH
This test measures the UE output power to check whether uplink power control is working properly. Due to the hysteresis of the PA, ILPC inaccuracy occurs in the same direction of the power control. Therefore, ILPC relaxation does not affect the test.
4
Conclusions
We investigated the impact of ILPC relaxation on other tests. Assuming Type B ILPC requirement relaxation, we need to introduce the same amount of relaxation for the exceptions in 6.5.2 Transmit ON/OFF time mask and 6.5.5 HS-DPCCH requirement.
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