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Common proposal for closed-loop power control in compressed mode

Abstract: Different algorithms have been proposed for closed-loop power control in compressed mode. In this contribution, we propose a new scheme with low complexity and with improved performances compared to each of the individual schemes.

Different proposals are currently discussed for power control algorithm in compressed mode. All proposals aim to hasten the recovery of a SIR (signal-to-interference ratio) closed the target SIR after each transmission gap. The different proposals are currently :

1. Adaptive-step algorithm, where the step size can take 4 values (0, 1, 2 and 3 dB) and is adapted during 16 slots after each transmission gap. The step size is indicated via a power offset between the TPC symbols and the previous symbols. Additionally, the pilot symbols power is increased by 2 dB or a second field with 60% additional pilot symbols is added before the TPC bits in case of DTX in downlink. This proposal is presented and evaluated in [6] and [7].

2. Fixed-step algorithm, where the same algorithm as in normal mode is applied but with a larger step size during a fixed number of slots after each transmission gap, called recovery period. The recovery period length is proposed to be equal to the transmission gap length. This proposal is described and evaluated in [1], [2], [3], [4] and [5].

3. Fixed-step algorithm, where the same algorithm as in normal mode is applied but with a larger step size after a transmission gap. We revert to the normal step-size when we observe a sign inversion in the received power control commands. Thus, the recovery period length is not fixed but adapted for each recovery period. This proposal is discussed in [8].

4. Fixed-step algorithm, where the same algorithm as in normal mode is applied but with a larger step size in the first slot after a transmission gap, and thereafter the larger size only if  the previous and current power control commands are the same. The same step size as in normal mode is used if the previous and current power control commands are opposite. When a fixed number of slots has elapsed after the transmission gap, the step size reverts automatically to the normal mode step size. This proposal is described in [9].

The First proposal has been previously shown in [4] and [5] to increase significantly the system complexity and to have lower performances than proposal 2.

The proposals 2, 3 and 4 have a very low complexity and have been shown to have significant gain over normal power control (i.e. the step size is not changed after the transmission gap) in contributions [1], [2], [3] and [8].

The main assets of proposal 2 are to be very simple since the same algorithm as in normal mode is applied but with a larger step size and to be robust to errors (TPC commands, SIR estimation, channel estimation). However, since the recovery period is fixed, it will not be optimum in every case but is chosen as a good compromise.

The proposals 3 and 4 are able to adapt the recovery period length (proposal 3) or the step size during the recovery period (proposal 4), thus making further improvement of the performance possible in some conditions.

Since proposals 2, 3 and 4 are very close and have benefits, we propose to have a scheme that could take profit of all these proposals. This can be achieved with very low complexity, by signaling which scheme is to be used with the other compressed mode parameters. This parameter would use only 2 bits, allowing 4 different modes as follow:

· Mode 0: ordinary power control algorithm without changing the step size during compressed mode,

· Mode 1: algorithm 2 with RL= TGL

· Mode 2: algorithm 2 with RL= (TGL/2(
· Mode 3: adaptive power control algorithm (to be chosen between algorithms 3 and 4) where the maximum recovery length is TGL (we revert to normal mode after TGL slots in any case).

where RL is the recovery period length and TGL the transmission gap length in number of slots. For all modes, the larger step size in recovery periods is proposed to be either 2TPC if TPC<2 or TPC +1 otherwise, where TPC is the step size in normal mode.

The mode 0 enables to keep the same step size as in normal mode. This will be very useful in cases where the channel variations during the transmission gap are very low (low speeds, …) or when the normal step size is large. In such cases, it is preferable not to increase the step size after each transmission gap. 

The modes 1 and 2 enable to have a robust and very simple power control scheme that significantly increases the performance in most cases compared to mode 0. The mode 2 will be useful for large values of TGL and when the channel variations are pretty low, since in such cases the optimum value of the recovery period length is lower than TGL.

Finally, the mode 3 enables to have an adaptive scheme of low complexity that will be able to further improve the performance compared to modes 1 and 2 in certain channel conditions. 

To conclude, the proposed scheme remains very simple and is flexible enough to enable improved performance compared to any of the algorithms 1 to 4 alone. Thus we recommend that this scheme is included in the specifications. A text proposal is presented in [10].
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