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1 Introduction 
Aggregate power control tolerance for LTE UL is proposed and discussed in [1, 2]. However the parameter setting in Table 6.3.5.3.1-1 in [3] is not finalized. In [2], a set of test parameters were proposed.  We further clarify the motivations for these parameter settings in this paper.  
2 Parameters selection for aggregate power control tolerance

Aggregate power control tolerance is a requirement on LTE UE power stability in response to a number of explicit or implicit 0 dB power control commands. Such a UE capability is important for LTE due to the slow power control scheme. More detailed motivation for this requirement can be found in [2] and other earlier contributions.  The parameters in this requirement include the test (time) interval, the number of UE transmissions/UE transmission gap, and the tolerance. Some other relevant issues, such as inter-subframe and intra-subframe hopping, are also discussed.      
2.1 Test (time) interval 
The test (time) interval defines the required range for the UE power stability. It should be a reasonable long period to test the UE capability to control its output power with multiple (non-contiguous) transmissions. On the other hand, an unnecessary long period gives rise to long/slow test procedure and uncertainties due to variations of environmental parameters, e.g. temperatures. 

In the specification of relative power tolerance in [3], the transmission gap of 20 ms is selected, where the environment parameters are stable. So we propose to choose the total test (time) interval to be around 20 ms. This is also align with most of the test time intervals for aggregate power tolerance in WCDMA in 25.101.       

2.2 UE transmission gap 
Given test time interval, i.e. around 20 ms, the UE transmission gap for aggregate power control tolerance defines the number of UE transmission in the tests, or the number of applied 0 dB TPC commands. Note that for adjacent UE transmissions, the requirement of relative power tolerances is applicable. A too small transmission gap will again increase the test burden unnecessarily. Meanwhile a reasonable number of UE transmissions are needed to really investigate the UE ability. As one of the original motivations for the aggregate power control tolerance, the delay in the slow power control loop was suggested to be taken into account. 

In [4], the delay in the power control loop for PUCCH is specified by 
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 is specified in Table 10.1-1, where  
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 is determined by the UL-DL configuration, the number of UL subframe. To simplify the test setup, a common transmission gap for both FDD and TDD is desired. Obviously, transmission gap of 4 ms is the only option for FDD. The question is if a transmission gap of 4 ms could reflect any TDD configuration?
To answer this question, Table 10.1-1 from [4] is given below. 

Table 10.1-1: Downlink association set index 
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	UL-DL

Configuration
	Subframe n

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	0
	-
	-
	6
	-
	4
	-
	-
	6
	-
	4

	1
	-
	-
	7, 6
	4
	-
	-
	-
	7, 6
	4
	-

	2
	-
	-
	8, 7, 4, 6
	-
	-
	-
	-
	8, 7, 4, 6
	-
	-

	3
	-
	-
	7, 6, 11
	6, 5
	5, 4
	-
	-
	-
	-
	-

	4
	-
	-
	12, 8, 7, 11
	6, 5, 4, 7
	-
	-
	-
	-
	-
	-

	5
	-
	-
	13, 12, 9, 8, 7, 5, 4, 11, 6
	-
	-
	-
	-
	-
	-
	-

	6
	-
	-
	7
	7
	5
	-
	-
	7
	7
	-


It can be seen that if the UE UL_DL configuration is 0, 1, or 2,  
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 can be 4, when the UL transmission are in pair wised subframes of (4,9), (3,8), and (2,7) respectively. So one can easily map 
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to a certain TDD mode. It is also worth to note that in all RF tests (and demod/CSI), i.e. UL/DL configuration 1 was selected.  So we suggest to choose the transmission gap to be 4 ms. This means 5 UE transmissions can be included at time [0, 5, 10, 15, 20], given a test time interval of 21 ms, as shown in Figure 1. 
      
[image: image10]
Figure 1 Test interval and transmission gap for aggregate power control tolerance
2.3 Impact due to frequency hopping and test bandwidth
Frequency hopping has been a driving factor for the power control tolerance. It is also a major source for the power error in aggregate power control test. To fully investigate the UE power control capability, frequency hopping should be allowed and the transmission bandwidth should take the smallest bandwidth allocation, i.e. one RB as for PUCCH.     

In this paper, we suggest testing the aggregate power control tolerance on PUCCH and PUSCH only, but not on SRS for the time being. This is because
· Aggregate power control tolerance is a pure requirement on UE RF calibration and is independent on the transmitted payloads. For such a requirement, it is sufficient to test on PUCCH and PUSCH, and allow frequency hopping.  

· By introducing SRS into the test, the possible transitions among PUCCH/PUSCH/SRS will bring in unnecessary complexity and difficulties to define the final tolerance(s). One example is the power measurement intervals are different for PUCCH/PUSCH and SRS. This will impact on the tolerance requirement. 
3 Tolerances

The aggregate power control tolerance is an extended test/requirement for relative power control tolerance in LTE. As discussed before, it is aiming at testing the UE power control capability in response to a number of 0 dB TPC command given a scenario with frequency hopping and constant number of RBs. In relative power tolerance, the minimum tolerance (for ΔP = 0 dB) is ±2.5 dB. In an early contribution [2], a relaxed tolerance, i.e. ±3.5 dB, was proposed for aggregate power control tolerance due to possible power drifting. However, such a relaxation might not be necessary with test parameters proposed above. This is mainly because

· The total test time interval is in line with relative power control tolerances;

· The impact of frequency hopping is already considered in relative power control tolerances.  
So we suggest NO relaxation from the minimum relative power tolerance and this gives the tolerance of +/- 2.5 dB from the 1st measured UE transmission. Since the UE might have 5 transmissions in the test, we suggest the tolerance applicable during the test interval, as shown in Figure 2, instead between the first and the last UE transmission. 
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Figure 2 Aggregate power control tolerance
4 Summary

The parameters for aggregate power control tolerances are discussed and proposed in this paper. The relevant TP is given in Annex A. 
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Appendix A TP to Aggregate power control tolerance
6.3.5.3
Aggregate Power Control Tolerance

Aggregate power control tolerance is the ability of a UE to maintain its power during [21] consecutive subframes in response to 0 dB TPC commands, 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 relative power control over the power range bounded by the minimum output power as defined in sub clause 6.3.2 and the maximum output power in sub‑clause 6.2.2. 
Table 6.3.5.3.1-1: Aggregate Power Control Tolerance
	TPC command
	Aggregate power tolerance during 21 subframes

	0 dB
	±2.5 dB

	Note: 

1 The UE transmission gap is 4 ms.
2 The requirement is applicable for PUCCH/PUSCH only. 
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