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	Reason for change:
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	1. Absolute power tolerance is observed dominating the interference generation in system level simulations in R4-090264. Current requirements on absolute power tolerance originate from the counterparts in WCDMA, which are acceptable for UMTS where the absolute power tolerance is applied much more seldom than in LTE, but are too relaxed for LTE and result in significant capacity loss on PUCCH. 

2. The relaxation on relative power tolerance for frequency hopping is 2dB, which is inconsistent with an early consensus achieved in RAN4, i.e. 1.5 dB.     

	
	

	Summary of change:
(

	1. The absolute power tolerances are suggested to be [± 8.5] dB and [± 10.5] dB under normal and extreme conditions respectively as in Table 6.3.5.1.1-1.
2. The relative power tolerance for 
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under normal condition is changed to   [±(ΔP/2+1.5)] dB as in Table 6.3.5.2.1-1;

3. The relative power tolerance for 
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under extreme condition is changed to   [±(ΔP/2+4)] dB as in Table 6.3.5.2.1-2;

4. The power step size for PUCCH and PUSCH is clarified. 

5. Some minor editorial correct in Table 6.3.5.2.1-2, i.e. change “] ]” into “[ ]”

The technical content of these changs are based on R4-090264.   
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6.3.5
Power Control

6.3.5.1
Absolute Power Tolerance

Absolute power tolerance is the ability of the UE transmitter to set its initial output power to a specific value for the first sub-frame at the start of a contiguous transmission or non-contiguous transmission with a transmission gap larger than 20ms. This tolerance includes the channel estimation error (the absolute RSRP accuracy requirement specified in clause 9.1 of TS 36.133) 

In the case of a PRACH transmission, the absolute tolerance is specified for the first preamble. The absolute power tolerance includes the channel estimation error (the absolute RSRP accuracy requirement specified in clause 9.1 of TS 36.133).
6.3.5.1.1

Minimum requirements

The minimum requirement for absolute power tolerance is given in Table 6.3.5.1.1-1 over the power range bounded by the Maximum output power as defined in sub clause 6.3.1 and the Minimum output power as defined in sub clause 6.2

Table 6.3.5.1.1-1: Absolute power tolerance

	Conditions
	Tolerance

	Normal 
	[± 8.5] dB

	Extreme 
	[± 11.5] dB


6.3.5.2
Relative Power tolerance

 Relative power tolerance is the ability of the UE transmitter to set its output power to a specific value relative to the closest preceding transmission within a transmission gap of ≤ 20 ms, if such a preceding transmission exists.
 In the case of a PRACH transmission, the relative tolerance is the ability of the UE transmitter to set its output power to a specific value for the 2nd and subsequent preambles. The measurement period for the PRACH preamble is specified in Table 6.3.4.2-1.

6.3.5.2.1
Minimum requirements

The UE shall meet the requirements specified in Table 6.3.5.2.1-1 and. Table 6.3.5.2.1-2
To account for RF Power amplifier mode changes a number of exception are allowed. The number of exceptions allowed where the power tolerance limit is a maximum of [±6.0dB] in Table 6.3.5.3.1-1 and Table 6.3.5.3.1-2 is TBD
Table 6.3.5.2.1-1 Relative Power Tolerance for Transmission (normal conditions)

	power step size (Up or down)

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

[dB]
	PRACH

[dB]

	0
	≤ ΔP ≤
	4
	[((P/2+1.5)]
	
	[± MAX {0.5, P/2}]

	4
	< ΔP ≤
	10
	[± 4.0]
	
	[± 3.0]1

	10
	< ΔP ≤
	15
	[± 5.0]
	
	n/a

	15
	< ΔP ≤
	20
	[± 6.0]
	
	n/a

	20
	< ΔP
	
	[± 6.0]
	
	n/a

	Note 

1.  For PRACH maximum power step is 6 dB


Table 6.3.5.2.1-2 Relative Power Tolerance for Transmission (extreme conditions)
	power step size (Up or down)

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

[dB]
	PRACH

[dB]

	0
	≤ ΔP ≤
	4
	[((P/2+4.0)]
	
	[± MAX {4.0 P/2+4}]

	4
	< ΔP ≤
	10
	[± 6.0]
	
	]± 5.0]

	10
	< ΔP ≤
	15
	[± 7.0]
	
	n/a

	15
	< ΔP ≤
	20
	[± 8.0]
	
	n/a

	20
	< ΔP
	
	[± 8.0]
	
	n/a

	Note 

1. For PRACH maximum power step is 6 dB


The power step size for PUCCH and PUSCH in Table 6.3.5.2.1-1 and Table 6.3.5.2.1-2 is the difference in power between the two transmissions being compared, where the powers are calculated using the power control formula in TS 36.213.  
The power change resulting from the power step is the power step size plus the tolerance as defined in Tables 6.3.5.2.1-1-1 and 6.3.5.2.1-1-2.
For a sub-frame excluding a SRS symbol, the power change is defined as the relative power difference between the mean power of the original (reference) sub-frame and the mean power of the target subframe, not including the transient duration. . The mean power of successive sub-frames shall be calculated according to Figure 6.3.5.2-1-1

The observation period for a power step tolerance for a sub-frame which includes SRS symbol is FFS and requirements for handling PUCCH and SRS symbols power steps in the same sub-frame to be progressed. 
During the transient period there are no additional requirements on UE transmit power beyond what is required in sub – clause 6.3.1 and clause 6.6.2.3
Figure 6.3.5.2.1-1:  Power step template (TBD)
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