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1.
Introduction

As per the current procedure the test 5.2D - UE Relative Code Domain Power Accuracy for HS-DPCCH and E-DCH is performed at the Maximum output power. The current test specifications do not consider the effect of power scaling (as defined in TS 25.214 section 5.1.2.6), which causes a good UE to fail the test. This discussion paper presents detailed analysis of the mismatch between the measured CDP and the Nominal CDP due to power scaling and proposes the modification to perform the testing at a lower power level so that power scaling does not take place.

2. Summary
The following discussion offers options for consideration to resolve the HSUPA Code Domain Power Testing issues with proposed modifications to TS 34.121-1 v8.4.0 in the accompanying Tdoc R5-090248:
Purpose:
The goal of this document is to discuss proposed changes in the spec 34.121 to ensure spec compliant UEs pass the testing requirements.

Problem statement:
The outline of the issue, as described in detail in the sections below, is that a 3GPP standard does not consider E-DPDCH power scaling which is mandatory by the standards (3GPP TS 25.214 section 5.1.2.6). The result of which, nominal code domain power as calculated by spec would not apply. Due to the previous reason, a spec. compliant UE might fall out of the margins described in the spec, and fail the test.

Power Scaling:
The subtests for test case 5.2D are displayed in 34.121, Annex C:

Table C.11.1.3: ( values for transmitter characteristics tests with HS-DPCCH and E-DCH

	Sub-test
	(c
	(d
	(d

(SF)
	(c/(d
	(HS

(Note1)
	(ec


	(ed

(Note 5)
(Note 6)
	(ed

(SF)
	(ed

(Codes)
	CM

(dB)

(Note 2)
	MPR

(dB)
(Note 2)
	AG

Index

(Note 6)
	E-TFCI

	1
	11/15

(Note 3)
	15/15

(Note 3)
	64
	11/15

(Note 3)
	22/15
	209/225
	1309/225
	4
	1
	1.0
	0.0
	20
	75

	2
	6/15
	15/15
	64
	6/15
	12/15
	12/15
	94/75
	4
	1
	3.0
	2.0
	12
	67

	3
	15/15
	9/15
	64
	15/9
	30/15
	30/15
	(ed1: 47/15

(ed2: 47/15
	4

4
	2
	2.0
	1.0
	15
	92

	4
	2/15
	15/15
	64
	2/15
	4/15
	2/15
	56/75
	4
	1
	3.0
	2.0
	17
	71

	5
	15/15

(Note 4)
	15/15

(Note 4)
	64
	15/15

(Note 4)
	30/15
	24/15
	134/15
	4
	1
	1.0
	0.0
	21
	81

	Note 1:
∆ACK, ∆NACK and ∆CQI = 30/15 with [image: image1.wmf]hs

b

= 30/15 * [image: image2.wmf]c

b

.

Note 2:
CM = 1 for (c/(d =12/15, (hs/(c=24/15. For all other combinations of DPDCH, DPCCH, HS- DPCCH, E-DPDCH and E-DPCCH the MPR is based on the relative CM difference.

Note 3:
For subtest 1 the (c/(d ratio of 11/15 for the TFC during the measurement period (TF1, TF0) is achieved by setting the signalled gain factors for the reference TFC (TF1, TF1) to (c = 10/15 and (d = 15/15.

Note 4:
For subtest 5 the (c/(d ratio of 15/15 for the TFC during the measurement period (TF1, TF0) is achieved by setting the signalled gain factors for the reference TFC (TF1, TF1) to (c = 14/15 and (d = 15/15.

Note 5:
In case of testing by UE using E-DPDCH Physical Layer category 1, Sub-test 3 is omitted according to TS25.306 Table 5.1g.

Note 6:
(ed can not be set directly, it is set by Absolute Grant Value.


Notice for subtest 2:

(c     = 6/15

(d     = 15/15 , giving (d/(c = 15/6

(HS  = 12/15   , giving (HS/(c = 30/15

(ec    = 12/15, giving (ec/(c = 30/15

(ed    = 94/75, giving (ed/(c = 47/15

Assuming DPCCH power = X dBm,

For subtest 2, the total power transmitted by UE is: 

X + 10 log(1 + ((d/(c)^2 + ((HS/(c)^2 + ((ec/(c)^2 + ((ed/(c)^2) 

= X + 10 log(1 + (15/6)^2 + (30/15)^2 + (30/15)^2 + (47/15)^2)

= X + 13.99 dBm

Where, DPCCH, DPDCH, HS-DPCCH, E-DPCCH & E-DPDCH are present.

The test start with total power = 7.5 dB less than the maximum transmit power of the UE. Assume power class 3, with maximum transmit power = 24dBm, this means that the test starts with total power = 24-7.5= 16.5 dBm. So the initial DPCCH power = 16.5-13.99 = 2.51 dBm.

Since we have 2 dB MPR for this waveform, we expect UE to perform power scaling for E-DPDCH according to the spec (3GPP TS 25.214 section 5.1.2.6). 

If we assume the worst case, the UE will need to scale down E-DPDCH to compensate for the complete 2 dB’s of MPR, and the new E-DPDCH Beta will be (ed’.

In that case, UE will scale E-DPDCH power down until transmit power becomes less than X + 13.99 – 2 dBm:

X + 10 log(1 + ((d/(c)^2 + ((HS/(c)^2 + ((ec/(c)^2 + ((ed’/(c)^2) ≤ X + 11.99

10 log(1 + (15/6)^2 + (30/15)^2 + (30/15)^2 + ((ed’/(c)^2) ≤ 11.99

And taking into account Beta ED quantization (3GPP TS 25.213 section 4.2.1.3), (ed’/(c = 11/15. 

Doing similar calculations for subtest 4, we see that Beta ED will be scaled down in the worst case for (ed’/(c = 8/15.

This proves that power scaling might occur in these subtests where MPR is 2 dB according to the spec.

Relative Code Domain Power Accuracy (RCDPA):

The definition of UE Relative Code Domain Power Accuracy (RCDPA) according to the spec (3GPP TS 34.121 section 5.2D.1) is as follows:

“The UE Relative code domain power accuracy is a measure of the ability of the UE to correctly set the level of individual code powers relative to the total power of all active codes. The measure of accuracy is the difference between two dB ratios:


UE Relative CDP accuracy = (Measured CDP ratio) – (Nominal CDP ratio)

where


Measured CDP ratio = 10*log((Measured code power) / (Measured total power of all active codes))


Nominal CDP ratio = 10*log((Nominal CDP) / (Sum of all nominal CDPs))

The nominal CDP of a code is relative to the total of all codes and is derived from beta factors. The sum of all nominal CDPs will equal 1 by definition.”

The previous definition of Nominal CDP ratio does not take into account E-DPDCH power scaling described in previous section, it depends only on calculated Beta’s prior to power scaling.  In case of power scaling, there will be a mismatch between Measured CDP ratio and Nominal CDP ratio, because Measured CDP ratio will be affected by power scaling while Nominal CDP is independent from it. The current minimum requirements for RCDPA test case do not tolerate the previous mismatch caused by E-DPDCH power scaling (3GPP TS 34.121 section 5.2D.2).

Nominal CDP ratio for E-DPDCH using beta factors can be defined as:

E-DPDCH Nominal CDP ratio
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For subtest 2, considering Beta factors mentioned in previous section, we can find E-DPDCH Nominal CDP ratio as:

E-DPDCH Nominal CDP ratio
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                                                  = - 4.1 dB

This value agrees with value in spec results (3GPP TS 34.121 section 5.2D.5).

If we consider power scaling in the previous calculations, and use (ed’ = 11/15*6/15 instead of 94/75, E-DPDCH Nominal CDP ratio becomes -7.4 dB. The difference of  3.3dB will be reflected on RCDPA. Since the current requirements allow only ±1.7 dB tolerance, a good UE will fail this test simply because of power scaling.

Repeating the previous analysis, for subtest 4 will result in similar mismatch.

Conclusions:

From the above discussions and analysis, the standards test case 5.2D need to consider power scaling in the passing criteria, otherwise, a spec compliant UE would fail the test case. In order to solve this problem, we recommend to perform test case 5.2D at lower power level (~18 dBm) so that power scaling does not take place.
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