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1.
Introduction
Type 3i Test cases were introduced into TS 34.121-1 [1] by R5-092633 [2] and R5-092488 [3] at RAN5#43 in Vilnius. However the uncertainties and Test Tolerances are currently missing, as recorded in the editor’s note at the start of test case 9.2.1L in [1]. 
This paper aims to explain the rationale for the choice of uncertainties to be specified, and the approach to setting Test Tolerances. An accompanying CR for TS 34.121-1 [1] is provided in [5].
2. Core requirements
Extract from Core requirements in TS 25.101 [4]:
Table 9.8B5: Enhanced requirement type 3i QPSK at 
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DIP1 = -2.75 dB

DIP2 = -7.64 dB

(Note 1)

	1
	PB3
	-6
	691

	
	
	-3
	1359

	2
	VA30
	-6
	661

	
	
	-3
	1327

	Note 1: 
Ioc/Ioc’ is computed based on the relations shown in C.5.3. (Information only Ioc/Ioc’ = -5.27 dB) 

Note 2: 
The reference value R is for the Fixed Reference Channel (FRC) H-Set 6

Note 3: 
For Fixed Reference Channel (FRC) H-Set 6A the reference values for R should be scaled (multiplied by 2.0)


The definition of DIP1 and DIP2 is given in Annex C.5.3 of TS 25.101 [4]:

C.5.3
Test Definition for Enhanced Performance Type 3i

This section defines additional test definition for enhanced performance type 3i including: number of interfering cells and their respective powers; transmitted code and power characteristics (OCNS) for serving and interfering cells; and frame offsets for interfering cells. For DC-HSDPA requirements, the number of interfering cells and their respective powers; transmitted code and power characteristics (OCNS) for serving and interfering cells; and frame offsets for interfering cells shall be the same for each carrier frequency. The transmitted OCNS and data signals shall be independent for each cell.  

DIPi = 
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where Îorj is the average received power spectral density from the j-th strongest interfering cell (Îor1 is assumed to be the power spectral density associated with the serving cell), and Ioc’ is given by
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where Ioc is the average power spectral density of a band limited white noise source consistent with the definition provided in section 3.2. 

The signal seen by the UE receiver consists of:

· AWGN

· Wanted signal

· Interferer 1

· Interferer 2 

The DIP values express the ratio (power in the interfering signal) / (Total noise + interference), where the (Total noise + interference) term is called Ioc’.  The DIP1 and DIP2 values can therefore be used to calculate the fraction of Ioc’ which is AWGN. The 
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 value can then be used to calculate all the relative powers.   

Expressed as linear powers as seen by the UE, the Downlink signal is composed as below:
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3. Choice and values of uncertainties to be specified

In effect, the SS provides AWGN and 3 intra-frequency cells to the UE. Although the power of the interfering cells is specified as a fraction of the total noise + interference using the DIP values, this parameter is not directly settable by the SS. It is therefore proposed to control the following parameters:

· Ratio of Ec / Ior
· AWGN absolute power, Ioc
· Ratio of wanted signal / AWGN, Ior1 / Ioc 

· Ratio of Interferer 1 / AWGN, Ior2 / Ioc
· Ratio of Interferer 2 / AWGN, Ior3 / Ioc
An advantage of this choice is that the parameters are independent, which allows the uncertainties to be combined in the normal way when calculating the test tolerances. To determine the uncertainty values, we note that the wanted signal and the two interfering signals are faded. For this type of test case, the values generally used in Annex F1.6 of TS 34.121-1 [1] are:
· Ratio of Ec / Ior ±0.1 dB
· Ioc ±1.0 dB
· Ior1 / Ioc for faded signal ±0.6 dB
· Ior2 / Ioc for faded signal ±0.6 dB
· Ior3 / Ioc for faded signal ±0.6 dB
4. Calculation of Test Tolerances
General approach
For performance tests including HSDPA, the normal method is to offset two parameters:

· The Ec / Ior ratio is offset (increased) by the uncertainty of Ec / Ior
· The Ior / Ioc ratio is offset (increased) by the uncertainty of Ior / Ioc, including fading 

The Ioc absolute level is unchanged, as it is not critical to the test verdict.
A similar approach is proposed here for Ec/Ior and Ioc. However for the ratio of (wanted signal) / (Total noise + interference), we now consider Ior1/ Ioc’. The contributing uncertainties are Ior1/Ioc, Ior2/Ioc, and  Ior3/Ioc.

Combination of uncertainties
Because an uncertainty of ±0.6 dB in Iorn/Ioc does not necessarily give an uncertainty of ±0.6 dB in Ior1/Ioc’ scaling factors need to be applied when calculating the overall combined uncertainty. A spreadsheet was used to calculate the scaling factors, and gave the following results:
· Effect of Ior1/Ioc uncertainty on Ior1/Ioc’  is x 1.00
· Effect of Ior2/Ioc uncertainty on Ior1/Ioc’  is x 0.53
· Effect of Ior3/Ioc uncertainty on Ior1/Ioc’  is x 0.17
These factors can also be derived intuitively, for example Ior3 forms 8.7% / (26.5%+8.7%+14.8%) of the total interference Ioc’, which is 0.17. A change in the power of  Ior3 alone is diluted in the overall interference.

We then follow the normal procedure of combining uncorrelated uncertainties root-sum-square, using the appropriate scaling factors:
Overall uncertainty in Ior1/Ioc’ = SQRT ((1.00x0.6)2 + (0.53x0.6)2 + (0.17x0.6)2) = 0.69dB.

Application of Test Tolerances
The combination of uncertainties calculation shows that Ior1/Ioc’ may vary ±0.69dB. For the test requirement, we therefore need to increase the set value of Ior1/Ioc by 0.7dB (rounded from 0.69dB) compared to the core requirement, to ensure that a good UE does not fail. Since we have chosen not to apply any offsets to Ioc, Ior2/Ioc or Ior3/Ioc, the DIP values are unchanged.
As the Ioc and the DIP values are unchanged, an increase the set value of Ior1/Ioc by 0.7dB is the same as an increase in the value of Ior1/Ioc’ by 0.7dB. To maintain consistency in units across Minimum requirement and test requirement tables the CR [5] has therefore changed Ior1/Ioc’, even though a practical SS implementation would probably set Ior1/Ioc.
The Ec / Ior ratio is increased by 0.1dB (the uncertainty of Ec / Ior) as in other test cases.
.

5. Recommendations

The accompanying CR R5-094210 [5] implements the above recommendations in TS 34.121-1.  
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