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Introduction

At RAN#27 in Bath, Spirent agreed to review the statistical requirements of 34.121 TC7.7.2 Test #2.  This document is a result of that investigation.

Discussion

The minimum requirement for 7.7.2 test #2 come from 25.101 and are listed below:

	Test Number
	Ratio

(Transmitted power UP) / (Total number of slots)
	Ratio 

(Transmitted power DOWN) / (Total number of slots)

	2
	0,25
	0,5


The test requirement is included in step 6) of the procedure for the test and is listed here for reference:

6)
At the end of the test, "Transmitted power UP" shall be greater than or equal to 95(19.8% of Total number of slots) and "Transmitted power DOWN" shall be greater than or equal to 210(43.8% of total number of slots).
NOTE 1:
The test limits in requirement (6) have been computed to give a confidence level of 99,7 % that a UE which follows the core requirements will pass. The number of timeslots has been chosen to get a good compromise between the test time and the risk of passing a bad UE.

Two issues are noted with the above test requirements:
1. The minimum test duration for multi-path fading environments outlined in table F.6.1.6.2 is not met.


2. The requirement for the number of “Transmitted power UP” and “Transmitted power DOWN” does not meet the 99.7% confidence requirement stated in Note 1.  
Proposal
There are at least two possible ways to change the test procedure to meet both the minimum test duration and desired confidence interval.  The first involves allowing the test duration to be variable with early pass and fail limits.  Since this test involves multiple test requirements (both transmitted up and down requirements) the confidence interval would be multi-variable and quite complicated.  
A simpler method is to run the test long enough to meet the minimum test duration required for multi-path environments and calculate pass/fail limits for each test requirement that meets the required confidence.  
Minimum Test Duration
For multi-path fading case 3 the minimum test duration from table F.6.1.6.2 of TS34.121 is 4.1 seconds.  Since the TPC sequence used in test #2 is 33 timeslots long where 32 transitions are evaluated, the sequence should be repeated 193 times. 
For 193 TPC sequences, the number of up/down TPC evaluations is 6176.  In order to meet the 99.7% confidence requirement, the “Transmitted power UP” and “Transmitted power DOWN” proportions were calculated such that the 99.7% confidence interval around the observed up/down TPC rate will exceed the core requirements.  This results in the following test requirements:
· “Transmitted power UP” 

>= 1648 
· “Transmitted power DOWN” 
>= 3205
The calculations for the above requirements are shown below:
“Transmitted power DOWN” calculations:
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standard error of proportion
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Desired Confidence Interval
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Lower Confidence Limit
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“Transmitted power UP” calculations:
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26.7%
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