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1.
Introduction

This discussion relates to test case  8.4.4.2 in TS 34.121-1 v7.4.0. The purpose of this test is to check that the UE restricts its E-TFC when there is not enough power available to transmit at the UE’s maximum data rate capability.

As with other RRM tests, a test method has been defined in the core spec TS 25.133. The test method is basically to get the UE to transmit at its maximum data rate capability, then request many increases in output power until the UE has no headroom left. The UE should then be transmitting at the lowest possible data rate. A limit is placed on the time for the UE to have responded correctly (to be using the lowest data rate).
The test method definition in the core spec TS 25.133 notes that “Test tolerance may need to be added to further reduce the UE DPCCH power further by RAN5, depending on how accurately tester can set and maintain UE DPCCH power”.
Aeroflex agrees that Test tolerances need to be added to allow for test equipment uncertainty, but believes that UE power step size uncertainty need to be taken into account as well, as agreed at RAN5#34 for the equivalent 10ms test case 8.4.4.1. Please see R5-070303 and R5-070582, which apply to test case 8.4.4.1.
The paper proposes revised test limits taking into account the relevant factors.
2. Method of power limit derivation
In TS 25.133 v7.6.0, Annex A.6.6.1.2 the initial UL power is set to be the minimum required for the UE to exercise its full data rate capability. The power calculation can be summarised in the example that follows:

	
	
	Unit
	Notes

	Nominal UE maximum power
	+24.0
	dBm
	Power class 3 UE

	MPR
	0.0
	dB
	

	Transport block size 11484 bits > 18 bits
	-18.4
	dB
	Calculated as per 25.213 & 25.214

	UE DPCCH estimation uncertainty
	-2.0
	dB
	

	Unquantised upper DPCCH power limit
	+3.6
	dBm
	

	Upper DPCCH power limit
	+4.0
	dBm
	Rounded to nearest dBm

	UE power step size
	-1.0
	dB
	

	Lower DPCCH power limit
	+3.0
	dBm
	Rounded to nearest dBm


The method is reasonable, but does not take account of the following factors:
· Test equipment uncertainty in setting DPCCH
· UE power step size uncertainty
· Rounding down, as the calculated DPCCH power is a minimum value

Test equipment uncertainty in setting DPCCH UE

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 v7.4.0 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 [0.3] dB between -15 dB ≥ -20 dB Code Domain Power for test case 5.2C. The code domain power for this test case is likely to be more than 20dB, so the uncertainty will need to be specified over a wider range. A figure of [0.5] dB is proposed as a working assumption.
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 + [0.5]2 ) = [0.9] dB.
UE power step size uncertainty
From TS 25.101 v7.6.0 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.
Rounding

The upper limit of power calculated for a power class 3 UE in TS 25.133 v7.6.0, Annex A.6.6.1.2.1 gives an unquantised upper DPCCH power limit of 3.61dBm. However, the inequality shows that the DPCCH power must be lower than this value, so is proposed here that the upper DPCCH power limit should be rounded to the next lower integer dBm figure rather than rounded up to the nearest.
Revised calculation of power limits
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
	

	MPR
	-0.0
	-0.0
	dB
	

	Transport block size 11484 bits > 18 bits
	-18.4
	-18.4
	dB
	As derived in 25.133 A.6.6

	UE DPCCH estimation uncertainty
	-2.0
	-2.0
	dB
	

	Unquantised upper DPCCH power limit
	0.6
	+3.6
	dBm
	

	Upper DPCCH power limit
	[0.0]
	[+3.0]
	dBm
	Rounded to next lower dBm

	SS DPCCH power measurement uncertainty
	[-0.9]
	[-0.9]
	dB
	If SS “reads low”

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

	SS DPCCH power measurement uncertainty
	[-0.9]
	[-0.9]
	dB
	If SS “reads high”

	Lower DPCCH power limit
	[-3.3]
	[-0.3]
	dBm
	Rounded to nearest dBm


Extract from TS 25.133 v7.6.0, Annex A.6.6, “E-TFC restriction in UE”:

For information, the relevant extract from 25.133 is provided below.
A.6.6.1.2.1
Test Requirements
During time period T1, uplink power control shall be adjusted so that the UE is able to make use of E-TFC index 127, or the maximum of its capabilities if this is lower. 

NOTE:
The required headroom to support E-TFC 127 can be calculated using the parameters Lref=1, Kref=18 and K127=11484. This requires {(3836)*3+12}*3 =34560 bits before rate matching/ARQ. This can be transmitted on 2xSF/2 codes and 2xSF/4 codes, so needs equivalent of 6xSF/4 codes, giving L127=6.

Substituting into the equation for (ed,j,harq from 25.214:
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gives

(ed,j,harq= 5 * sqrt (1/6) * sqrt (11484 / 18) = 51.56

For the SF/2 codes, the unquantised gain factor ed,k,j,uq for each of these two codes is according to ed,k,j,uq= ed,k,j,uq= 
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ed,k,j,uq= sqrt(2) * 51.56 = 72.91

And for the SF/4 codes, the unquantised gain factor is ed,k,j,uq =51.56

ed,k is set such that ed,k/c is the largest quantized value of Table 1B.2 in [3] subclause 4.2.1.3, for which the condition ed,k ( ed,k,j,uq holds.
According to 25.213 Table 1B.2 in subclause 4.2.1.3, the corresponding quantised amplitude ratio are Aed =ed/c= 67/15 for each of the two SF/2 E-DPDCH codes and Aed =ed/c= 47/15 for each of the two SF/4 codes

The E-TFC selection MPR for this case from 25.133 table 6.2 is 0.0dB. 
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For a power class 3 UE PMaxj = 24dBm = 251.2mW, or for a power class 4 UE, PMaxj = 21dBm = 125.9mW

The inequality for support of E-TFC with index 127 is

251.2/PDPCCH - (1+ (92/152) + 22 + 22 ) ≥ 472/152 + 472/152 +672/152 + 672/152 (class 3)

125.9/PDPCCH - (1+ (92/152) + 22 + 22 ) ≥ 472/152 + 472/152 +672/152 + 672/152 (class 4)

This is satisfied if PDPCCH ≤ (251.2/68.9) = 3.64mW = 5.61dBm for a class 3 UE or PDPCCH ≤ (125.9/68.9) = 1.82mW = 2.61dBm for a class 4 UE

From table 6.0A the accuracy of the Pdpcch estimate used for E-TFC selection in this scenario is ±2dB for power class 3 or ±2.5dB for power class 4. Therefore, for PDPCCH ≤ 3.61dBm (class 3) or 0.11dBm (class 4), the UE shall be able to support E-TFC index 127. Since power control granularity is 1dB, the UE output power should be maintained so that 3dBm ≤ PDPCCH ≤ 4dBm throughout this phase for a class 3 UE, or so that 0dBm ≤ PDPCCH ≤ 1dBm throughout this phase for a class 4 UE.

NOTE:
Test tolerance may need to be added to further reduce the UE DPCCH power further by RAN5, depending on how accurately tester can set and maintain UE DPCCH power.

3. Method of time limit derivation
Extract from TS 25.133 v7.6.0, Annex A.6.6, “E-TFC restriction in UE”:

The relevant extract from 25.133 is provided below.
A.6.6.1.2.1
Test Requirements
…< sections on power limit derivation given above >

NOTE:
The required time to start using E-TFC index 127 or the maximum of the UEs cababilites at the beginning of T1, and to start using E-TFC with index 0 at the beginning of T2 can be calculated as follows

Since TPC commands are received error free by the UE, PDPCCH shall reach the new power level power within 20 slots = 13.33ms.

The UE shall have evaluated and started to use the new restriction criteria with Ts = (Power level change time + Pdpcch filtering period + E-TFC estimation rate + Maximum time from RGCH reception to E-TFC transmission) from the start of the time period

= 13.33ms + 2ms + 2ms + 5.53ms

= 22.86ms, allow 23ms

The rate of correct tests observed during repeated tests shall be at least 90%.
The analysis in 25.133 v7.6.0 assumes one “up” power command in each of 20 time slots. The figure of 20 steps is related to the difference between the UE maximum power (+24dBm for a class 3 UE) and the derived lower DPCCH power limit (3dBm for a class 3 UE) and the assumed 1dB step size.
UE aggregate power control range uncertainty
From TS 25.101 v7.6.0 Table 6.5: Transmitter aggregate power control range, for 10 steps of nominally 1dB the actual step may be between 8dB and 12dB. Given that we require a wider range than the 20dB originally assumed, and that the aggregate power control range will depend on the actual UE performance, it will be necessary to allow the UE a longer time to ensure that it reaches the power limited phase of the test.
Revised calculation of time limit

From section 2 of this paper, the difference between the UE maximum power (+24dBm for a class 3 UE) and the derived lower DPCCH power limit (-0.3dBm for a class 3 UE) the required change may be up to 24.3dB. For simplicity, round this to 25dB. In the aggregate power control range for 10 steps of nominally 1dB the actual step may be as low as 8dB, so it is possible that ((25/8) x 10) = 31.25 steps may be needed. Rounding this up to 32 steps, if each step takes one slot of (10ms/15), then 32 steps will take 21.3ms.
Following the formula in 25.133:
Total time to reach E-TFC restriction = (21.3ms + 2ms + 2ms + 5.53ms) = 30.83ms
If we round up in the same way, the proposal is to allow 31ms.
4. Recommendations

a) Revise test cases 8.4.4.2 DPCCH power limits to be from -3.3dBm to 0.0dBm for a power class 4 UE.
b) Revise test cases 8.4.4.2 DPCCH power limits to be from -0.3dBm to +3.0dBm for a power class 3 UE.
c) Add test equipment uncertainties of 0.7dB absolute and 0.5dB relative to 34.121-1 Annex F for test cases 8.4.4.x.
d) Revise time limit to 31ms for test case 8.4.4.2.
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