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1.
Introduction
The outer-loop power control mechanism is very efficient in insuring that a certain quality target is maintained in fading channel conditions. On the other hand, it is not very efficient to rely on the outer-loop power control mechanism to maintain a certain quality target at times of rate-change. This, in fact, causes discontinuities in the power control behaviours, leading to system performance degradation. 
The problem was first discussed in [1]. Two possible solutions were later indicated by RAN1 in [3]. This document discusses the two solutions and identifies the optimal one. The optimal solution is to allow the Node B to offset the transmission power depending on the transport format. This way, the discontinuity in the power control behaviours can be avoided at no expense in terms of system performance. Appropriate changes are proposed to the standard in order to implement such a solution.
2.
Discussion
The required Ec/N0 to achieve a certain quality target (i.e. target BLER) depends on the particular transport format used. This may result in discontinuities in the power control behaviours at times of rate-change, leading to system performance degradation. The scenario considered in [1] provides an example of such discontinuous behaviours. This scenario assumes an HSDPA configuration, where either the DCCH or the 0 bit TB is mapped on the associated DPCH. The 0 bit TB is transmitted most of the time, while the DCCH is transmitted only occasionally. As a result, the power control will usually converge to the set point for the 0 bit TB. This level is not sufficient to achieve the target BLER for the DCCH (simulation results in [2] show that, for the same target BLER, the required Ec/N0 for the 0 bit TB is smaller than the required Ec/N0 for the DCCH by ~1.5 dB). A standard compliant UE
 will then rely on the outer loop power control to adjust the set-point, so that the target BLER can be maintained in case of rate-change. But this will require a sudden increase in BLER, leading to unacceptable performance degradation.
Two possible solutions were indicated in [3]. One solution would be (for the RNC) to signal a lower target BLER to the UE than that required from a system performance point of view. This solution can avoid discontinuities in the power control behaviours, but at the expenses of system capacity. In the scenario considered before, the network may end up using ~ 1.5 dB more power when the 0 bit TB is transmitted (i.e. most of the time), with appreciable loss in downlink capacity when several users are considered. Another solution would be (for the Node B) to offset the transmission power depending on the transport format. In particular, at the time of a rate-change, the Node B would adjust the DPDCH transmit power to compensate for the difference in required Ec/N0. Accordingly, different downlink power offsets should be applied in order to maintain the same DPCCH transmit power; otherwise the inner-loop power control will try to bring the transmit powers back to the original level. This is the optimal solution because it achieves smooth power control behaviours at not expense in terms of system performance. However, its implementation requires a standard change. In particular, the specification currently defines a single set of downlink power offsets (i.e. PO1, PO2, and PO3 as shown in Figure 1) for the entire TFCS. Here, instead it is proposed to change the specification in order to allow different sets of power offsets for different TFCs. Note that such a change will align downlink capabilities with uplink capabilities, where different gain factors (i.e. c, and d) can be applied for different TFCs.
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Figure-1. Downlink power offsets
3.
Conclusion
Based on the above discussion, it is proposed to agree on the solution to allow different downlink DPCH power offsets (i.e. PO1, PO2, and PO3) for different TFCs from Rel-6 onwards.
If this is agreed, RAN3 and RAN2 should be tasked to perform the necessary changes.
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� In [3], it was clarified that the UE shall not compensate for the fact that the required Ec/No to achieve a target BLER for a particular transport format is different from the required Ec/No to achieve the target BLER for another transport format.
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