3GPP TSG-RAN WG4 #50bis
R4-091318
March 23th –  27th  2009

Seoul, Korea
Agenda item:
6.1.3.1
Source: 
Qualcomm Europe

Title: 
A-MPR and Maximum output power tolerance
Document for:
Discussion
1. Introduction
There have been extensive discussions on the maximum power tolerance as part of the power control accuracy specification.  It was agreed that the general maximum power tolerance would be applicable to the power adjustments due to A-MPR as well. However, this aspect has not been fully captured in the specification yet. In this document we discuss the options for specifying the power tolerance for the adjustment due to A-MPR. 

2. Discussion

The most straightforward definition would be to treat the A-MPR adjusted maximum power the same as the configured maximum power.  This is what the current specification text, copied below, implies. 
------------------------------------------------------------------------------------------------

PCMAX is the configured UE transmitted power defined as follows;  

PCMAX 
= MIN {PEMAX, PUMAX}

Where

-
PEMAX is the maximum allowed power configured by higher layers and defined in [TS36.331] 

-
PUMAX is the maximum UE power for the UE power class specified in section 6.2.2 modified by section 6.2.3 and section 6.2.4. When a transmission configuration is confined within FUL_low and FUL_low + ΔTC or FUL_high – ΔTC and FUL_high, the configured transmitted power as specified in Table 6.2.5-1 is relaxed by reducing the lower limit by [1.5] dB.  
The UE shall not exceed PCMAX beyond the tolerances defined in sub-clause 6.2.5-1

Table 6.2.5-1: PCMAX tolerance 

	PCMAX    (dBm)
	Tolerance (dB)

	
	(Normal)
	(Extreme)

	23
	± 2.0
	[± 2.0]

	22
	± 2.5
	[TBD]

	21
	± 3.0
	[TBD]

	20
	± 3.5
	[TBD]

	19
	± 4.0
	[TBD]

	18
	± 4.5
	[TBD]

	13 ≤PCMAX < 18
	± 5.0
	[TBD]

	8 ≤ PCMAX   < 13
	± 6.0
	[TBD]

	-40 ≤ PCMAX < 8
	± 7.0
	[TBD]


------------------------------------------------------------------------------------------------ 
The problem with the current definition is that it treats A-MPR as a mandatory power reduction. This was not the intent of A-MPR; the UE should be allowed to transmit up to the maximum power that would be available without MPR and A-MPR. Therefore, we should separate the requirements into two limits, one setting the upper limit, which doesn’t consider MPR/A-MPR and another that considers MPR/A-MPR. Then the UE maximum power must be within the lower and upper limits with appropriate adjustments for tolerance.  

Since the allowed power range can be great in the case of high A-MPR values, it is possible that the lower and upper ends belong to different tolerance regions.  The most straightforward solution to this ambiguity is to select the tolerance limit independently for the two end points based on their power level.  The implementation of this solution is shown in the following text proposal. The text proposal is also given in [2].  
----------------------START OF TEXT PROPOSAL --------------------------
2.1.1. 6.2.5
Configured transmitted Power

PCMAX,L and PCMAX,H are the configured UE transmitted powers defined as follows;  

PCMAX,L = MIN {PEMAX, PUMAX,1}

PCMAX,H = MIN {PEMAX, PUMAX,2}
where

-
PEMAX is the maximum allowed power configured by higher layers and defined in [TS36.331] 

-
PUMAX,1 is the maximum UE power for the UE power class specified in section 6.2.2 modified by section 6.2.3 and section 6.2.4.
-
PUMAX,2 is the maximum UE power for the UE power class specified in section 6.2.2.
The maximum UE output power PMAX shall be within the  limits defined as
PCMAX,L – ΔP(PCMAX,L) ≤ PMAX ≤ PCMAX,H + ΔP(PCMAX,H) 
where the power tolerance ΔP(PCMAX) is specified in Table 6.2.5-1. PCMAX takes on the value of PCMAX,L and PCMAX,L for the lower and higher maximum power limit, respectively. 
When a transmission configuration is confined within FUL_low and FUL_low + ΔTC or FUL_high – ΔTC and FUL_high, where ΔTC is the corner frequency defined in Table 6.2.2-1, the configured transmitted power is relaxed by reducing PCMAX,L by [1.5] dB.
Table 6.2.5-1: PCMAX tolerance 

	PCMAX    (dBm)
	Tolerance ΔP(PCMAX) (dB)

	
	(Normal)
	(Extreme)

	23
	2.0
	[± 2.0]

	22
	2.5
	[TBD]

	21
	3.0
	[TBD]

	20
	3.5
	[TBD]

	19
	4.0
	[TBD]

	18
	4.5
	[TBD]

	13 ≤PCMAX < 18
	5.0
	[TBD]

	8 ≤ PCMAX   < 13
	6.0
	[TBD]

	-40 ≤ PCMAX < 8
	7.0
	[TBD]


---------------------- END OF TEXT PROPOSAL --------------------------
We can explain the proposal further by using an example. 

Assume the following scenario: 

· Power control commands direct the UE to transmit at maximum power

· Power class 3 UE, 23dBm max power capability
· Signalled PEMAX =15dBm

· Signalled NS_07 value and allocation implying 0dB MPR and 12dB A-MPR 

With the above, we calculate the following: 
PUMAX,1 = 23dBm – 12dB(A-MPR) = 11dBm

PUMAX,2 = 23dBm
PCMAX,L = MIN {PEMAX, PUMAX,1} = MIN {15dBm, 11dBm } = 11dBm

PCMAX,H = MIN {PEMAX, PUMAX,2} = MIN {15dBm, 23dBm } = 15dBm

Then from Table 6.2.5-1, we have

ΔP(PCMAX,L) = ΔP(11dBm) = 6dB

ΔP(PCMAX,H) = ΔP(15dBm) = 5dB 

And then the applicable limits are
PCMAX,L – ΔP(PCMAX,L) ≤ PMAX ≤ PCMAX,H + ΔP(PCMAX,H) 

(
5dBm ≤ PMAX ≤ 20dBm
Note that the wide allowed power range implied by the result of the above calculation is not a particular drawback because the eNB actually should be expecting power in the range implied by the range of UE A-MPR capabilities.  
3. Conclusion
In this document, we gave a proposal to complete the maximum power accuracy requirements.  The corresponding full text proposal is given in [2].  
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