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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.  
2. Discussion
In general, we’d like to target requirements that are harmonized with existing WCDMA requirements (not excluding the possibility of changes relative to WCDMA if those changes can result in significant performance gains).  

When setting the requirements, the following aspects should be considered: 
1. A certain minimum error should be allowed in all scenarios even when there is no expected power change, frequency change, or transmission gap
2. A higher tolerance is required for non-contiguous transmission, as in WCDMA.  If RAN4 decides that there are no separate requirements for contiguous and  non-contiguous case then the non-contiguous requirements are applied to all cases

3. A higher tolerance is required for transmission with frequency change.  If RAN4 decides that there are no separate requirements for with and without frequency change then the frequency change requirements are applied to all cases
4. No extreme condition testing should be specified

2.1. Proposed Accuracy Requirements
2.1.1.   Power measurement period

We agree 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).  
2.1.2.   Relative Accuracy

If RAN4 decides not to have separate requirements for contiguous/non-contiguous and with/without frequency change cases then our proposal is to use the WCDMA transmission gap tolerance and add 4 dB margin for frequency changes. The 4dB margin is consistent with the +/-2 dB general spectrum flatness requirement.  

The WCDMA requirements are copied below in Tables 1 and 2. 

Table 1: WCDMA transmitter power difference tolerance after a transmission gap of up to 14 slots
	Power difference (Up or down)

P [dB]
	Transmitter power step tolerance after a transmission gap [dB]

	Δ P (2
	+/- 3

	3
	+/- 3

	4 ( Δ P (10
	+/- 3.5

	11 ( Δ P (15
	+/- 4

	16 ( Δ P (20
	+/- 4.5

	21 ( Δ P
	+/- 6.5


Table 2: WCDMA transmitter power difference tolerance for RACH preamble ramping, and between final RACH preamble and RACH message part

	Power step size (Up or down)*

P [dB]
	Transmitter power difference tolerance [dB]

	0
	+/- 1

	1
	+/- 1

	2
	+/- 1.5

	3
	+/- 2

	4 ( Δ P (10
	+/- 2.5

	11 ( Δ P (15
	+/- 3.5

	16 ( Δ P (20
	+/- 4.5

	21 ( Δ P
	+/- 6.5


After adding the 4 dB margin for frequency changes (excluding PRACH), the requirements are given in Table 3 below. 

Table 3: Relative Power Tolerance for Transmission
	power step size (Up or down)

ΔP [dB]
	All combinations of PUSCH and PUCCH  transitions
[dB]
	SRS

[dB]
	PRACH

[dB]

	0
	≤ ΔP ≤
	4
	[± 7]
	[± 7]
	[±  (1+ P/2)]

	4
	< ΔP ≤
	10
	[± 7.5]
	[± 7.5]
	[± 2.5]1

	10
	< ΔP ≤
	15
	[± 8.0]
	[± 8.0]
	n/a

	15
	< ΔP ≤
	20
	[± 8.5]
	[± 8.5]
	n/a

	20
	< ΔP
	
	[± 10.5]
	[± 10.5]
	n/a

	Note 

1.  For PRACH maximum power step is 6 dB


Note that the power tolerance in some cases is higher than the open loop power tolerance. Since the power tolerance in Table 3 is for relative power, the tolerance is bounded by two times the open loop power tolerance but in practice, the UE doesn’t need that much relaxation. 

Alternatively, if the requirements for contiguous/non-contiguous and with/without frequency change can be separated, we can give tighter requirements as proposed below:
1. For consecutive slots or subframes, with no frequency change,  the relative error limit is given as:  
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2. For consecutive slots or subframes, if there is a frequency change, the relative error limit is given as:
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3. For non-consecutive frames, with no frequency change, the relative error limit is given as:
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4. For non-consecutive frames, if there is a frequency change, the relative error limit is given as: 
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2.1.3.   Power Control Exceptions
Power control exceptions had already been added in the specification; however, requirement details are TBD.  Our proposal is to use a predefined power control pattern and test relative tolerance. This way, the number of switch points, the applied hysteresis and the residual power error are all tested.   
3. Conclusion
In this document, we have proposed requirements for the LTE UE transmit power control accuracy. 
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