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1.
Introduction

This discussion relates to test case 8.7.9 in TS 34.121-1 v7.5.0. The purpose of this test is to check that the UE reports the available power headroom “UPH” within defined limits.

As with other RRM tests, a test method has been defined in the core specification TS 25.133. Annex A.9.1.9.1 specifies the UE transmitting the DPCCH, together with HS-DPCCH, E-DPCCH and E-DPDCH at the lowest possible levels. It has been agreed that the DPDCH need not be transmitted during the measurement part of the test. This means that the smallest possible amount of headroom is used up by HS-DPCCH, E-DPCCH and E-DPDCH, so the range of reported power headroom can be explored almost up to the maximum UE output power.
Calculations using the values given in TS 25.133 v7.8.0 Annex A.9.1.9.1 table A.9.15A of Ahs = 5/15, (ec/(c = 5/15, (ed_ref/(c = 5/15 show that the ratio of Total UE power / DPCCH power is 1.25 dB.
The proposal in R5-072053, already agreed in RAN4, is to start the test with the DPCCH power at a low value well below the UE maximum power, so that the headroom can tested at its highest reported value. The overall UE power is then increased in steps, giving a corresponding decrease in available headroom, until the total output power reaches the UE maximum power.
This paper gives the derivation of limits for the initial low DPCCH power, and of the allowable reported UPH values at UE maximum power.
2. Initial DPCCH power limit derivation
Test equipment uncertainty in setting UE DPCCH power
The requirement is for the SS to set the absolute power of the DPCCH on the UL. This is the absolute power in a specific code channel, so it seems reasonable to base the uncertainty figure on a combination of the normal SS absolute power measurement uncertainty and the proposed SS relative power measurement uncertainty when splitting the overall power into its code domain components.

In TS 34.121-1 v7.5.0 Annex F1.2 the SS absolute power measurement is specified as +/-0.7dB for test case 5.2. The SS measurement of (relative) code domain power is currently up to [0.3] dB for code domain powers down to -20 dB for test case 5.2C. Although lower uncertainties are given for higher relative values such as -10dB, the figures are currently in square brackets so 0.3dB has been chosen. In practice the value only makes a small difference to the overall DCCH uncertainty.
It is reasonable to assume that the absolute power measurement uncertainty  of the SS and the relative power measurement uncertainty of the SS are uncorrelated, so it is proposed to specify the overall DPCCH power measurement uncertainty as SQRT ( 0.72 + 0.32 ) = 0.8 dB.
UE power step size uncertainty
From TS 25.101 v7.8.0 Table 6.4: Transmitter power control range, when the UE step size is set to 1dB the actual step may be between 0.5dB and 1.5dB. The upper figure needs to be taken into account.
Revised calculation of power limits
We wish to exercise the full reporting range of the UPH, which is specified down to a UPH of “UPH ≥ 31” dB in TS 25.133 v7.8.0 Table 9.34A. Based on the above analysis, the revised figures are calculated as shown:
	
	Class

4 UE
	Class

3 UE
	Unit
	Notes

	Nominal UE maximum power
	+21.0
	+24.0
	dBm
	As in 25.101 Table 6.1

	MPR
	0.0
	0.0
	dB
	For low Ahs, (ec/(c, (ed_ref/(c

	Required headroom to cover UPH range 
	≤31.0
	≤31.0
	dB
	As in 25.133 Table 9.34A

	UE DPCCH estimation uncertainty
	-0.0
	-0.0
	dB
	Not relevant

	Unquantised upper DPCCH power limit
	≤10.0
	≤7.0
	dBm
	

	Upper DPCCH power limit
	-11.0
	-8.0
	dBm
	Rounded down to next dBm to avoid marginal scenario

	SS DPCCH power measurement uncertainty
	-0.8
	-0.8
	dB
	If SS “reads low”

	UE power step size
	-1.5
	-1.5
	dB
	Upper limit of step size

	SS DPCCH power measurement uncertainty
	-0.8
	-0.8
	dB
	If SS “reads high”

	Lower DPCCH power limit
	-14.1
	-11.1
	dBm
	


3. Allowable reported UPH limit derivation
When the UE is close to maximum power, the actual value of headroom just before it stops reporting will be subject to variations. In all cases however the total power is 1.25dB higher then the DPCCH alone, which will determine how close the UE can get to zero power headroom.
The upper extreme will be when the actual output power is above the nominal, the UE is only just below its maximum, and the UE reports UPH high. However, since a negative headroom cannot be reported, the UE will report UPH_0.

The lower extreme will be when the actual output power is below the nominal, the UE is almost a whole power step below its maximum because the next power step would take it above maximum, and the UE reports UPH low. The table below gives the UPH which the UE could report under these conditions.

	
	Power Class 4 UE
	Power Class 3 UE
	Unit
	Notes

	Nominal UE maximum power
	+21.0
	+21.0
	+24.0
	+24.0
	dBm
	As in 25.101 Table 6.1

	Variations:
	
	
	
	
	
	

	Tolerance
	-2.0
	+2.0
	-3.0
	+1.0
	dB
	As in 25.101 Table 6.1

	MPR
	-0.0
	+0.0
	-0.0
	+0.0
	dB
	Low Ahs, (ec/(c, (ed_ref/(c

	Power step below max, up to:
	-1.5
	+0.0
	-1.5
	+0.0
	dB
	As in 25.101 Table 6.4

	DPCCH relative to overall power
	-1.3
	-1.3
	-1.3
	-1.3
	dB
	From given Beta values

	Total variation:
	-4.8
	+0.7
	-5.8
	-0.3
	dB
	

	UPH Reporting accuracy:
	-2.0
	+2.0
	-2.0
	+2.0
	dB
	As 25.133 Table 9.34B

	UPH as perceived by UE
	-6.8
	+2.7
	-7.8
	+1.7
	dB
	

	UPH value reported UPH_
	6
	0
	7
	0
	
	As 25.133 Table 9.34A


4. Conclusion
The values obtained in sections 2 and 3 above are used in the revision of 34.121-1 test case 8.7.9 proposed in R5-072053, and in the uncertainties for test case 8.7.9 proposed in R5-072054.
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