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1 Introduction

This document presents some concerns related to the downlink outer loop power control, following decisions of the RAN ad-hoc meeting on RRM. This contribution is presented both in RAN2 and RAN4 since both groups are involved in the application of the decision.

2 Discussion

At the RAN ad-hoc meeting on RRM, some discussions have been held on the downlink outer loop power control, and some important decisions have been taken. This document raises some questions and concerns related to these decisions, in order to clearly understand the potential impacts of them.

In the early discussions related to outer loop power control in RAN2, a lot of operators were concerned by the fact that the UTRAN may not be able to control the behaviour of the UE, in case the downlink outer loop power control was implemented in the UE. They were proposing to have complete control in the network, and thus propose a scheme where the UTRAN directly sets the DL SIR target value in the UE. Alcatel has supported an implementation of the downlink outer loop power control in the UE, to allow quick reaction but with some good control from the UTRAN, using a range of SIR target values and some procedures to prevent a divergence of outer loop. A requirement has also been written in the Outer loop power control section to prevent the UE from increasing its SIR target value if the current value has not been reached yet.

At the RRM ad-hoc meeting, it has been decided to remove the range of SIR target from the RRC specifications, thus allowing the UE to use any SIR target value for the downlink outer loop power control. The reason given by some RAN4 delegates is that SIR can be measured in different ways in the UE (implementation dependent) and that tests based on SIR measurements can not be defined. As a consequence RRC signalling should not use any absolute SIR value for outer loop power control. According to this statement, the only way to test the downlink power control in the UE is to test both inner loop and outer loop simultaneously, by defining a maximum requested transmitter power to reach a given BLER target value.

This kind of test may work fine in case there is no saturation of the downlink transmitter power.

The problem raised here is to know what will happen in case the downlink transmitter power of the Node B reaches its maximum value or the downlink transmitter power assigned to a UE reaches its maximum value ? With a ‘classical’ UE implementation of inner and outer loop power control, the UE will increase its SIR target value on each errored block. If there is a saturation of transmitter power in the Node B, this will of course have no impact on the quality, and the outer loop may continue to request some increase of SIR target value. In case of an overall saturation in one cell, several UEs will have the same behaviour, and will increase their SIR target values. As a result, they all ask for more power, which can not be delivered, and when the overload period is sorted out in the Node B, it may take a long time before the UEs come back to their nominal SIR target value. In the worst case, the process may diverge and the UTRAN has no real means to come back to a stable situation if it can not control the SIR target value. This reasoning has been the basis for Alcatel to propose a range of SIR target values in the downlink outer loop power control, as well as a procedure to allow the UTRAN to prevent an increase of SIR target values in the UEs.

3 Proposal

In order to counteract this problem, Alcatel requests that a new test is defined to control the potential divergence of the downlink power control in case of downlink transmitter power saturation in the Node B. This test should make sure that, after an overload period in downlink where the Node B has not provided the requested power, the UE does not request too much transmitter power to maintain its BLER target value.

The scenario for such a test could be based on the following :

· Start a downlink outer loop power control test with no restriction on DL transmitter power. Register DL transmitter power and BLER measurements.

· Put a restriction on DL transmitter power x dB below the required power (as measured before) during a given period t

· Remove the restriction on DL transmitter power and register DL transmitter power and BLER measurements. The UE shall not require much more power than in the first step (this corresponds to the requirement that the UE shall not increase its SIR target value when the current target value has not been reached).

Details of this test need to be worked out, especially for the transition phase and the measurements periods.

This kind of test is judged as being essential to preserve the stability of the network.

It has to be decided in RAN4 whether such a test can be defined, or whether it is better (or easier) to define to keep the original schemes based on SIR target values.

Alcatel will not accept removing RRC signalling allowing to control the UE behaviour (i.e. SIR target range values in 25.331), before some appropriate tests have been defined in RAN4.

