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1. Introduction

This discussion paper displays the calculations required to show that a good UE might be transmitting a DTX on E_DPDCH and E_DPCCH if following procedure as specified in 34.121- test case 5.2B, subtest 4. The same applies to subtest 4 of test cases 5.9B and 5.10B.

2. Discussion

2.1 Proposal details

The subtests for test cases 5.2B, 5.9B, and 5.10B are displayed in 34.121, Annex C:
Table C.11.1.3: ( values for transmitter characteristics tests with HS-DPCCH and E-DCH
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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 that for subtest 4:

(c     = 2/15
(d     = 15/15 , giving (d/(c = 15/2

(HS  = 4/15   , giving (HS/(c = 30/15
(ec    = 2/15, giving (ec/(c = 15/15

(ed    = 56/75, giving (ed/(c = 84/15

Assuming DPCCH power = X dBm, 

For subtest 4, the total UE transmit power = X + 10 log (1 + (15/2)^2 + (30/15)^2 + (15/15)^2 + (84/15)^2) = X + 19.713 dBm where, DPCCH, DPDCH, HS-DPCCH, E-DPCCH & E-DPDCH are present.
The test start with total power = 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 transmit power = 24-5= 19 dBm. So the initial DPCCH power = 19-19.713 = -0.713dBm. 
The E-TFCI selection is defined based on the available power headroom per 25.133 section 6.4.2:
“The UE shall estimate the normalised remaining power margin available for E-TFC selection based on the following equation for E-TFC candidate j


NRPMj= (PMax j - PDPCCH, target - PDPDCH- PHS-DPCCH- PE-DPCCH )/ PDPCCH, target , 

“

Based on the NRPM value and the ∑((ed,j/(c)2 the decision of supporting/blocking an E-TFC is made per 25.133 section 6.4 as follows:

“The UE shall be able to update the normalised remaining power estimate of each E-TFC at least every E-DCH TTI. The UE shall use the latest available estimate of NRPMj at the time when all absolute and relative grants relating to the E-DCH TTI under consideration have been received. Using the estimates of NRPMjthe UE shall evaluate for each E-TFC which configured MAC-d flows are supported and which are unsupported as follows:
In the case that the target E-DCH TTI for which E-TFC restriction is being considered does not belong to a compressed mode frame then ifNRPMj≥ ∑((ed,j/(c)2 then E-TFCj can be supported, otherwise it cannot be supported
In the case that the target E-DCH TTI for which E-TFC restriction is being considered belongs to a compressed mode frame then if NRPMj≥ ∑((ed,C,j/(c,C)2 then E-TFCj can be supported, otherwise it cannot be supported (ed,j/(c and (ed,C,j/(c,C is the quantized amplitude ratio.
If the UE is allowed to reduce its maximum transmit power for certain TFCs and E-TFCs, the UE shall use the reduced maximum transmit power in the evaluation of the TFC and E-TFC selection criteria for those TFCs.”
Keep in mind that per 25.133, section 6.4, the DPCCH power accuracy has a tolerance that is defined according to the total UE transmit power when used for E-TFC restriction calculations:

Table 6.0A : Accuracy requirements for the estimate of PDPCCH used in E-TFC restriction

	Total UE output power value (dBm)
	PDPCCH accuracy(dB) (note 1)

	25<= total output power <34
	note 2

	24<= total output power <25 
	±2.0

	23<= total output power <24 
	±2.0

	22<= total output power <23
	±2.0

	21<= total output power <22
	±2.0

	20<= total output power < 21
	±2.5

	19<= total output power <20
	±3.0

	18<= total output power <19
	±3.5

	17<= total output power <18
	±4.0

	16<= total output power <17
	±4.0

	15<= total output power <16
	±4.0

	14<= total output power <15
	±4.0

	13<= total output power <14
	±4.0 (power class 4)

±6.0 (power class 3)

	12<= total output power <13
	±4.0 (power class 4)

±6.0 (power class 3)

	11<= total output power <12
	±4.0 (power class 4)

±6.0 (power class 3)

	-50<= total output power  <11
	±6.0

	Note 1:
PDPCCH accuracy is the difference between the estimate of PDPCCH used by the UE for the purposes of E-TFC selection and the actual power of the DPCCH being transmitted

Note 2:
No tolerance is specified.


Scenario 1: DPCCH without tolerance calculations:

Following the procedure outlined in step 4, section 5.2B.4.2 of 34.121, at the beginning of the test, the DPCCH power is calculated to be -0.71 dBm. By sending TPC_cmd = +1, the DPCCH power is increased by 1 dB (and hence the total power). If the phone reaches the maximum transmit power of 24dBm for power class 3, then the DPCCH power is calculated to be 4.287dBm. 
If the UE is transmitting the DPCCH at the exact value of 4.287dBm, then the NRPM is calculated to be: 31.36
And since for E-TFCI 71, the (ed/(c = 84/15 ( ((ed/(c)2 = (84/15) 2 =31.36
For this scenario, for E-TFCI 71, and based on the above calculations, an additional TPC_cmd = +1 will cause this E-TFCI to be blocked, i.e. we expect a reduction in the E-TFCI and the test procedure moves to step 5 as intended by the test.

Scenario 2: DPCCH with tolerance taken into account

Following the procedure outlined in step 4, section 5.2B.4.2 of 34.121, at the beginning of the test, the DPCCH power is calculated to be -0.71 dBm. By sending TPC_cmd = +1, the DPCCH power is increased by 1 dB (and hence the total power). If the phone reaches the maximum transmit power of 24dBm for power class 3, then the DPCCH power is calculated to be 4.287dBm. 

Now, let’s take the DPCCH tolerance into account based on table 6.0A above. At UE transmit power: 23<= total output power <24 the tolerance is ±2.0. The negative case is not going to affect the E-TFCI, so we will focus on the positive tolerance. This makes the DPCCH power with tolerance = 6.287.

If the UE is transmitting the DPCCH at the exact value of 6.287dBm, then the NRPM is calculated to be: -3.189. 

However, the value ((ed/(c)2 is always positive, which means that there will be no E-TFCI that will meet the criteria NRPMj≥ ∑((ed,j/(c)2 and all E-TFCIs will be blocked, hence the possibility of a DTX in the E-DPDCH.
Minimum E-TFCI Set
Regarding the minimum E-TFCI set, it will be not used in this test case (5.2B) since we are using the loopback mode 1 for this test, and there will always be data transmitted on the DCH, per section 11.2 of 25.309:

· “The minimum set of E-TFCs is defined as the number of bits that can be transmitted in a TTI independent of the power situation in the UE, provided there is nothing sent on the DCH, and is configurable from the RNC as one E-TFC per UE. When there is nothing sent on DCH, the E-TFCs belonging to the minimum set are in supported state;”
Recommendations
Based on the above, the DTX on E-DPDCH scenario can happen in this test setup and to remove confusion between different test equipment implementations, it is recommended that step 4 of test 5.2B (and 5.9B & 5.10B) include the scenario when the UE sends DTX.
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