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Introduction

This document proposes to add a new test in 25.101, in order to control that the Downlink Outer Loop Control procedure defined in 25.331 works correctly. A proposed CR to 25.101 is attached to the contribution.

Discussion

In 25.331, a procedure has been defined in order to allow the UTRAN to limit the operation of the outer loop in the UE. The procedure is called ‘Downlink Outer Loop Control’ and consists in sending a message to the UE with an indication that it shall not increase its SIR target value above the currently used value, at the time when it receives the message. This message can be used by the UTRAN when it knows that a saturation of the downlink transmission power has occurred or will occur. If the message has been received before the power saturation has started, the UE shall not increase at all its SIR target value because of the power saturation, and shall then converge more quickly to the nominal value after the power saturation period. Without any mechanism avoiding the UE to increase its SIR target during the power saturation, it was shown in [1] that the SIR target increase can be larger than 10dB. Consequently it is essential to verify that this situation can not occur because the capacity would be significantly decreased when the power saturation will be removed. In fact, two methods can be applied. The first one consists in using the procedure ‘Downlink Outer Loop Control’ but this method is not tested yet. The anti wind-up mechanism shall also avoid a divergence of the outer loop, but can not avoid completely any increase of the SIR target value. Note that both methods can be used in the same time.

A test on the ‘Downlink Outer Loop Control’ procedure is proposed in the attached CR. It is similar to the anti wind-up test, with the addition of downlink outer loop messages prior and after the power saturation period. A period is added to allow some time for the UE to decode the message (5 frames are assumed to be sufficient, as proposed for the other RRC messages in 25.331). Some link level simulations have been performed to check the behaviour of the UE. Results show that when the power saturation is removed, 90% of 
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 is the same as in reference case, e.g. -14.3 dB s. Basically, the outer loop is not impacted by the power saturation, and can thus come back to its nominal value at the end of the last stage. Compared to the anti wind-up test, this permits to save around 1 dB on the transmission power so that capacity can be increased.

Conclusion

It is proposed to add the test in 25.101.
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8.8.4
Power control in downlink, outer loop control
8.8.4.1 

Minimum requirements

The objective of this test is to control that the UE reacts correctly to the DOWNLINK OUTER LOOP CONTROL message sent by SRNC.
This test is run in five stages where stage 1 is for convergence of the power control loop. At the end of stage 1, a DOWNLINK OUTER LOOP CONTROL message is received in the UE with the IE ‘Downlink Outer Loop Control’ set to ‘Increase not allowed’. The message is decoded in the UE during stage 2. During stage three the maximum downlink power for the dedicated channel is limited not to be higher than the parameter specified in Table 8.35. At the end of stage three, a new DOWNLINK OUTER LOOP CONTROL message is received in the UE with the IE ‘Downlink Outer Loop Control’ set to ‘Increase allowed’. The message is decoded in the UE during stage four. The 
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 during stage 5 shall during 90 % of the time be lower than the value specified in  Table 8.36. Power control of the UE is ON during the test. .All  parameters used in the five stages are specified in Table 8.35.
Table 8.35: Test parameter for downlink power control, Outer Loop Control 

Parameter
Unit
Test 1



Stage 1
 Stage 2
 Stage 3
 Stage 4
Stage 3

Time in each stage
s
>15
0.05
5
0.05
0,5
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dB
5
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dBm/3,84 MHz
-60

Information Data Rate
kbps
12,2

Quality target on DTCH
BLER
0,01

Propagation condition

Case 4

Maximum_DL_Power
dB
7
7
-6.2
7
7

Minimum_DL_Power
dB
-18

Limited_Power_Raise_Used
-
“Not used”


Table 8.36: Requirements in downlink power control, Outer Loop Control
Parameter
Unit
Test 1, stage 5
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dB
[-14.3]
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