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1. Introduction

This document contains a text proposal for Outer Loop Power Control (OL PC) test in a TS 25.101. Reasons for each modification are explained. Then a CR based on a text proposal is enclosed. 

This document contains also a section, in which we study the behavior of outer loop PC related parameters, when a BLER target is being changed by the network. Especially, we illustrate how the definition of BLER measurement affects outer loop PC test parameters. The target of that section is to stimulate the discussion within RAN4 over the definition of BLER measurement to be specified in TS 25.133. 

2. text proposal for outer loop PC test

We are proposing following modifications to OL PC tests in Section 8.9 of TS 25.101.

Parameter/change
Reason for a change

Target Quality value: Unit to BLER.
Unit was missing. Based on the conclusion of RAN RRM adhoc meeting BLER is used for outer loop PC.

Target Quality value is transferred from Table 47: "Requirement in downlink outer loop power control" to Table 46: "Test parameter for downlink outer loop power control".
Target quality value is a test parameter and not a requirement.

"Reporting delay, or averaging period, T" to be changed to "Reporting delay"
Averaging delay is defined by BLER measurement definition. 

Adding Initial Target Quality value to a Table 46.
The OL PC test procedure was explained in R4-99484. According to this, test equipment signals first a Initial target quality. After it has been achieved by a UE, test equipment signals a new BLER target, which UE must achieve within the time Period T. For some reason Initial Target Quality value is missing from current OL PC test. 

Requirement "Confidence level" is replaced with "Confidence level for Reported quality value and DPCH_Ec/Ior". Confidence level value is proposed to be 90 %.
It was not clear to which requirement confidence level is applied to. 90 % requirement for confidence level is reasonable from QoS point of view and it means that 90 % of the values shall be within the requirements.

Initial Target quality value set to 10-1 in both tests.
High Initial value gives a shorter testing time 

Target quality value: Test 1: 0.05; Test 2: 0.01.
Proposed values are reasonable and somewhat typical values. 

Reported quality value: Test 1: FFS, Test 2: FFS
This depends on the requirement for Transport channel BLER measurement specified in Section 10.1.7 of TS 25.133, which is still open. Values can be inputted after the definition of BLER measurement has been agreed.

Max needed channel power for DPCH_Ec/Ior to be changed to DPCH_Ec/Ior. Value still FFS
This to be aligned with inner loop power control test. This means that transmitted values should be below certain threshold with the confidence level defined in the same table. Simulations are needed to found out this threshold. 

3. BLER measurement

When BLER target is changed, outer loop power control has to adjust the SIR threshold in order to obtain the new BLER target. It is illustrated in Figure1 what happens for BLER target, CRC errors, measured BLER, and SIR threshold in a situation in which BLER target is changed from 10% to 1%. The time that is needed to adjust the SIR target is denoted by TOL, and the time that is needed to get the first reliable measured BLER value is denoted by T. Current working assumption for BLER measurement can be found  in [1], i.e., BLER is averaged over 30 CRC errors, reset, and measured again over another 30 CRC errors (simple block averaging is used). This results in large BLER variations at the beginning of every BLER calculation block.
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Figure 1. Behavior of OL parameters when BLER target is changed and the block averaging is used.

It can be seen that during the time TOL the CRC errors occur more frequently than after TOL since the outer loop power control has not yet reached the final level required to achieve the new BLER target. Thus the errors during TOL dominate the first BLER measurement block and the target BLER is not achieved. 

However, if the BLER measurement would not be reset and recalculated after each 30 CRC errors but the BLER averaging block containing 30 CRC errors would be sliding, the situation would be different as shown in Figure 2. The required BLER can be reported much faster, because the effect of the CRC errors that occurred shortly after the change of BLER target is eliminated. Thus, the reporting delay can be considerably shortened. The CRC errors during TOL should not be included in averaging 30 errors when reporting BLER. However, this has a negligible effect on the time T.
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Figure2. Behavior of OL parameters when BLER target is changed and the sliding window averaging is used.

The accuracy of the BLER measurement depends on the length of the measurement window as shown in Table 1. This table contains both the theoretical accuracy [2] and simulated accuracy using simple jumping algorithm for outer loop power control. Accuracy was simulated using different BLER targets and no differences were seen with different BLER targets. Theoretical values are based on certain assumptions and approximations, so they should be only considered as informative values.

Table 1 BLER accuracy, when measuring block contains 10, 20, or 30 CRC errors.


accuracy of BLER calculated from 10 CRC errors
accuracy of BLER calculated from 20 CRC errors
accuracy of BLER calculated from 30 CRC errors

Simulations
+/-50%
+/-25%
+/-15%

Theory
-50% / +70%
-40% / 45%
-28% / 35 %

Naturally, longer averaging gives more accurate measurements. Thus the reporting delay after the change of BLER target or at the beginning of the connection is compromised with accuracy of the BLER measurement. The choice of the BLER accuracy depends on the fact that how network utilises the BLER measurement and what is the required delay and accuracy of it.

In order to shorten the reporting delay the text “Transport channel BLER value shall be reset and recalculated after every [30] CRC error.” for Transport channel BLER in [1] could be modified, as an example to " Transport channel BLER value shall be calculated from sliding window containing [20] CRC errors."

4. Conclusions

In this document modifications to OL PC test in TS 25.101 and Transport channel BLER requirement in TS 25.133 were proposed. Reasons for modifications were explained. Document ends with a CR for TS 25.101. 

BLER measurement definition were also discussed in this paper to stimulate discussions over that topic. 
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8.9
Outer loop power control in downlink 

Outer loop power control in the downlink is the ability of the UE receiver to maintain the suitable target for the inner loop closed loop PC according to the required link quality set by the network.

8.9.1
Outer loop power control in the downlink

8.9.1.1
Minimum requirements

For the parameters specified in Table 46 the downlink 
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 power shall be below the specified value and the reported quality value shown in table 47.

Note

1. Power control is ON during the test.

2. The averaging time T shall be long enough to minimize the previous quality target impact to the result.

Table 46: Test parameter for downlink outer loop power control 

Parameter
Unit
Test 1
Test 2
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Table 47: Requirements in downlink outer loop power control

Parameter
Unit
Test 1
Test 2
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