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Introduction

The decoding performance and therefore the outer-loop set-point depend on the particular transport format used. In some cases, this difference in performance can be substantial [1]. This may result in discontinuities in power control behaviours at times of rate-change, leading to performance degradation.
With this document, we briefly discuss the problem. As a possible solution, we propose RAN3 to consider the possibility to allow different downlink DPCH Power Offsets for different TFCIs. 
Discussion
The required Ec/N0 to achieve a certain DPDCH decoding performance depends on the particular transport format used. This may results in discontinuities in power control behaviours at times of rate-change, leading to performance degradation. In [1], a realistic scenario is considered where the 0 bit TB is transmitted most of the time, with some occasional full rate transmission of signalling data. According to the simulation results, the required Ec/N0 for 0 bit TB is smaller than the one required for full rate by ~1.5-2.0 dB. In this example, the DPDCH power level will be driven by the outer-loop set-point for the 0 bit TB, which is used most of the time. This power will not be sufficient to successfully deliver the signalling data.
A default configuration will rely on the outer-loop power control to adjust the set-point and hence the DPDCH transmit power in case of rate-change. This option is slow and inefficient since it will require a sudden increase in BLER. An efficient solution would be to adjust the DPDCH transmit power at the time of a rate-change. In this case, the DPCCH transmit power should not be changed, otherwise the inner-loop power will try to bring the powers back (both for DPCCH and DPDCH) to the existing set-point. This solution could be implemented by applying different DPCH power offsets for different TFCIs. This is already possible for uplink, where different Gain Factors (i.e. c, and d) can be assigned for different TFCIs. In downlink instead, this is currently not possible and only one set of power offsets (i.e. PO1, PO2, and PO3) is defined for the entire TFCS.

An alternative solution was proposed in [1]. The idea here is to appropriately control the target SIR of the different rates and, therefore, to use different outer-loop set points to quickly adapt in case of rate-change. While faster than the default configuration, this solution does not avoid discontinuities in case of rate-change, which may hurt DPDCH decoding performance.
Proposal for a solution
As discussed earlier, it can be beneficial to allow a different set of downlink DPCH power offsets (i.e. PO1, PO2, and PO3) for each TFCI. Our understanding is that, this can be achieved by just modifying the DL DPCH Information IE used in the NBAP Radio Link Setup procedure [2]. 
This solution has also the advantage of being backward compatible with existing UEs.
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