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1. Introduction 

There have been initial proposals for the LTE UE power control accuracy requirements [1][2].  In [5], we provided a proposal for a possible way of setting the requirements.  This contribution provides an update to [5].
2. Discussion
In general, we’d like to target requirements that are harmonized with existing WCDMA requirements but not excluding the possibility of changes relative to WCDMA if those changes can result in significant performance gains.  

When setting the requirements, the following HW impairments should be considered: 
1. A certain minimum error should be allowed in all scenarios even when there is no expected power change; we propose 0.5dB minimum error allowance, which is in line with WCDMA
2. Under certain conditions, exceptions should be allowed for analog component gain stage changes, similar to those currently discussed for WCDMA
3. The allowed error should be proportional to the expected power change within certain limits
4. If the DL signal condition is weak then the RSRP estimate will be affected by noise, which will impact the UL power setting due to the LTE power control definition. Therefore all UL Tx test should be performed under good DL conditions, and the general requirement should give exceptions when the DL signal quality is weak.  This issue is discussed in a separate document  [7].
2.1. Proposed Accuracy Requirements
2.1.1.   Power measurement period

We propose that the reference power measurement should be one slot (0.5ms), minus the exclusion period defined for the power profile. The exclusion period is discussed in other contributions [6]. 

With a minimum allocation of 1RB, the measurement period would include a minimum of 84 REs with normal CP and 72 REs with extended CP.  The resulting approximately 19dB measurement processing gain is sufficient for averaging measurement noise and averaging per symbol power variations when non constant modulus constellation is used (16QAM, 64QAM).  The reason for proposing one slot measurement period instead of one subframe is due to the possibility of frequency hopping. For example, in the case of the PUCCH, there can be power variation between the two slots of an active sub-frame.  
2.1.2.   Relative Accuracy

For relative accuracy, we propose the following requirements.  

The requirements depend on the categorization according to Table 1 below.

	
	Transmission gap case

	
	Zero (contiguous)
	Short [≤ 9ms]
	Long [> 9ms]

	Relative frequency allocation
	Identical start RB and length
	Equation (1)
	Equation (3)
	Open loop

	
	Change in either start RB or length or both
	Equation (2)
	Equation (4)
	Open loop


Table 1  Power Control Requirement Cases

The entries in Table 1 refer to the Equations given for the relative accuracy limit, 
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 is the expected UL power change due to the combination of changes in MCS, RB allocation, power control and DL RSRP; and assume that 
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 is the measured UL power change.  Then the proposed requirements are:

1. For consecutive slots or subframes, the relative error limit is given as:  

· if the UL assigned RB allocation (both in terms of bandwidth and starting frequency) is identical across the slot or subframe boundary then the relative limit is
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· otherwise the limit is
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where 
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 is a term accounting for open loop estimation noise described in [7]
2. For non-consecutive frames, if there is a transmission gap up to 9ms, then the relative error limit is given as:

if the UL assigned RB allocation (both in terms of bandwidth and starting frequency)  is identical across the slots being compared then the relative limit is
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otherwise the limit is 
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where 
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 is a term accounting for open loop estimation noise described in [7]
3. For non-consecutive frames, if there is a transmission gap of more than 9ms, the open loop requirements apply. 
Note that the 9ms transmission gap corresponds to a 10ms HARQ interlace for TDD.    
2.1.3.   Power Control Exceptions
At a limited number of power control points (details TBD), exceptions are allowed, for which the relative error limit is given as 
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where  
[image: image11.wmf]r

L

 is the applicable relative error limit as given in Section 2.1.2. 

Alternatively, the minimum error allowance can be raised to 1dB in all cases, in which case exceptions according to Eq.(5) would not be required.  This would simplify the requirements, since the exception case definition (allowed number of exceptions, thresholding requirement, minimum distance between exceptions, etc.) could be omitted. 
3. Conclusion
In this document, we have proposed requirements for the LTE UE transmit power control accuracy. 
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