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1. Introduction and Background

In RAN4 meeting, it has discussed power control issue that has Low Target BLER such as videophone service. [1][2]

This document describes the occurring problem in the DoCoMo commercial network that BS output power rise to upper limit when UEs use AV64k bps bearer (videophone).  Based on this, we think it is necessary to define Low target BLER test case in [3] section 8.8.3(wind-up effect).

2. Problem of commercial NW

In spite of few videophone call, it is found that BS output power rise to their upper limit and stay up with maximum output power. We tried to confirm this situation with reproductive testing and then we confirmed such as situation in our commercial NW. It is explained this situation and our analysis below.

In figure1, this is reproduction test result under the specific condition as a same with the actual NW occurring problem that mean stay up with maximum output power. Some UEs with AV64kbps bearer set up at cell edge. And then we move one UE into elevator or shield box. We make worse radio condition (that assume shadowing) temporarily and make the UE occur burst error intentionally.  In this test we measured BS output power, CPICH Ec/Io, Rx SIR level and BLER.

Time scale is mapping on horizontal-axis, BS output power (light blue), CPICH Ec/Io (pink), DL Rx SIR level (blue) and BLER (yellow) are mapping on vertical-axis in figure1.

Other test condition

· Number of terminal: 8

· This UE is prototype terminal. The UE has simple jumping algorithm for outer loop and without parameter optimization.
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Figure 1. BS DL power with upper limit situation

At 17:57:31 of the time scale (point 1), Rx SIR level and CPICH Ec/Io of the UE is dropped shapely and burst error occurred in the UE. Because of high target SIR with jumping algorithm and request to BS for more downlink power, BS downlink power rise to their upper limit.

At 17:58:33 of the time scale (point 2), the UE go out from elevator and CPICH Ec/Io have restored (radio condition has restored). However Rx SIR level remain high level and move on error free state. Also we can find that BS power remain to stay up with maximum output power. 

At 18:05:16 of the time scale (point 3), BS power starts to down gradually. 

Between point 2 and 3, it takes approximately 7 minutes that BS power settles down. In this time additional call cannot set up in this cell. This situation is worst case of this problem.

3. Analysis of this problem
In this section, it describes how much is BS downlink power required according to several UE, respectively. Figure2 shows time frame of total BS output power with percentage by the each sample UE. This is actual field trial result and there is fluctuation of propagation condition. During this test, we measured BS downlink power by the time with each commercial UE. UE ‘A’ that have poor algorithm (such as simple jumping algorithm like a figure1 in last section) require much downlink power from BS. You can see UE ‘A’ requires over 100% BS power (Green range) or 80%-90% of total BS TX power (light-blue range) in too much time. 

However UE ‘B’ and ‘C’ that have better outer algorithm does not require BS downlink power. UE ‘B’ and ‘C’ have implemented control target BLER so that UE does not require BS power more than it needs. 

UE especially ‘C’ hardly require more than 100%(Green range) or 80%-90%(light-blue range) of BS TX power. 

Thus, according to algorithm of each UE, we can see difference of BS downlink power.

Test Condition

· Number of terminal: 4(we use same terminal at once)

· Frequency: test frequency (No commercial) 
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Figure2. BS output power by the each FOMA UE
Outer loop power control algorithm and parameter depend on implementation of the UE vendor. In AMR with 20ms tti, if target BLER is set 1%, it takes 2 seconds to reduce the target SIR by the predetermined step size, e.g. 1dB. Otherwise in AV64kbps bearer with 20ms tti, if target BLER is set 0.1% the UE needs 20 seconds to reduce the target SIR by the step size (e.g. 1dB). 

If the UE would have poor outer algorithm or the UE would not be performed parameter optimization, due to drop sharply of the radio condition, the UE continue to require DL power, so it is very impact to NW capacity. To test this UE behavior, 'wind-up effect' test case is suit for this situation. Therefore it is necessary to define AV64k (Low Target BLER) test case into ‘wind-up effect’ test case.

4. Conclusion

This document has described necessity of the Low Target BLER test case especially into wind-up effect in [3] 

Due to drop sharply of the radio condition (e.g. shadowing), burst error occur and UE set high target SIR and require more DL BS power. 
In videophone, since target BLER is set low BLER (e.g. 0.1% ~ 0.25%), it takes more long time to average calculated BLER. In this case, once target of inner loop stay up, it will take long time to settle down this target to the optimal condition and the UE continue to require unnecessary power. So it is necessary for NW optimization to implement some fine algorithm into the UE.

We should consider this problem and set some requirement to avoid these situations.
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