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1 Introduction

At RAN2#8 meeting, it was commented that the UE based outer loop power control is missing a quality parameter, to be used for setting the Eb/No target value in the UE. This document proposes to add this quality parameter in the RRC message, and to modify accordingly the section on UE function.

2 Discussion

In order to update the DL SIR target value, the UE needs to have a quality target value, towards it shall converge. This quality parameter may be given as a BER after decoding, Transport Block Erasure Rate BLER, or physical channel BER. The quality requirement for each Radio Bearer is derived by UTRAN from the RAB parameters, and may be different for each radio bearer. However, several radio bearers may be multiplexed on the same CCTrCH, and thus have the same SIR target value. Also, when RAB sub-flows are used, each sub-flow may have a different BER or BLER requirement, but all are multiplexed on the same CCTrCH. The BER after decoding and the BLER are depending on the DCH transport format (coding ratio, rate matching parameters, TTI, etc.), and not only on the CCTrCH, and it is therefore difficult to define an algorithm aiming at finding one SIRvalue to meet several requirements on BER on BLER.

In order to ease the management of the DL outer loop power control in the UE, it is therefore propose to set the quality parameter used for target value as a physical channel BER. BER measurements shall be averaged over a given period in the UE, and the SIR target shall be set in order to maintain an averaged BER value close to the BER target value.

The exact algorithm may be either standardised or left implementation dependent. Also the averaging period may be signalled by UTRAN or left implementation dependent. In order to leave some flexibility to mobile manufacturers, it is proposed to leave the algorithm and the averaging lengths implementation dependent. However testing requirements shall be specified, such that the UE shall maintain a BER value averaged over a standardised period (1 second for instance) within a given range around the BER target value. The range would be defined by RAN4.

In order to help the UTRAN setting the BER quality target value, the UE shall report quality measurements for each radio bearer. These quality measurements have been recently defined in CR15 of 25.331 (Tdoc h15). These are the BER on the physical channel and the BLER of each transport channel. The reported BER on the physical channel may help the UTRAN to test whether the outer loop is working properly in the UE for instance. The BLER may help in refining the mapping between raw BER and BLER, and thus refining the BER target value. 

3 Proposal

It is proposed :

1. To add an IE in the downlink DPCH power control information to specify the physical channel BER target value to be maintained in the UE on the downlink DPDCH.

2. To modify the text in section 14.5 to take into account the new quality target value.

4 Text proposal on section 14.5

14.5
Downlink outer loop power control

This function is implemented in the UE in order to set the SIR target value on each CCTrCH used for the downlink closed loop power control. This SIRvalue is set according to the physical channel BER measurements performed in the UE, in order to maintain the physical channel BER close to the BER target value signalled by UTRAN when the physical channel has been set up or reconfigured.
The UE shall set the SIR within the range allocated by the RNC when the physical channel has been set up or reconfigured. It shall not increase the SIR target value before the closed loop power control has converged on the current value. The UE may estimate whether the closed loop power control has converged on the current value, by comparing the averaged measured SIR to the SIR target value. The UE shall also maintain the difference between the averaged physical channel BER and the target value within a given range.
If the UE has received a DL outer loop control message from UTRAN indicating that the SIR target value shall not be increased above the current value, it shall record the current value as the maximum allowed value for the outer loop power control function, until it receives a new DL outer loop control message from UTRAN indicating that the restriction is removed.
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