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Fast Power Control for Speech in GERAN

1. Introduction

Power control for speech is currently available in GSM through the slow associated control channel (SACCH), which enables a control interval of 480ms. For GERAN it has been proposed to decrease the control interval for better performance. Two proposals were made:

· In [1], the fast power control signalling is mapped on every SACCH burst, allowing a control interval of 120ms (referred to as the SACCH FPC proposal).

· In [2], the fast power control signalling is made in-band, allowing a control interval of 20ms (referred to as the inband FPC proposal).

The purpose of this document is to present Nokia’s conclusions on the scheme to be considered for GERAN June 2001 package.

2. Performance

Many simulations had been performed and are available in [1], [2], [3], [4], and [5]. The common conclusions that can be drawn from these results are:

· Fast Power Control does provide gain.

· Most of the gain is already achieved by reducing the interval to 120 ms.

· Further gain can be achieved from 20 ms interval in some cases.

Whereas the SACCH FPC proposal offers the possibility to have the same FPC mechanism on every speech channels, it is not straightforward to get inband FPC on existing GMSK speech channels. As a matter of fact, because some bits need to be punctured to convey the FPC signalling, a complete redefinition of existing coding schemes would then be needed. From a complexity point of view, it is thus clear that the SACCH FPC proposal should be used on existing GMSK speech channels, rather than the inband one.
If the SACCH FPC proposal is used on GMSK speech channels, it could also be used on 8PSK speech channels in a straightforward manner. Getting inband FPC on 8PSK speech channels would require another scheme to be standardized and implemented. Besides, having regard to the performance evaluation [1] [2] [3] [4] [5], the improvements provided by the inband FPC proposal may not be worth the added complexity compared to the SACCH FPC proposal. It is therefore suggested to use SACCH FPC on 8PSK channels as well.

3. SACCH FPC

The following assumptions are believed to be appropriate for the design of the SACCH FPC proposal:

· 120 ms interval for maximum gain.

· 12 bits of FPC signalling on every SACCH burst for appropriate link level and system level performance (1% WER at 11dB and 6% WER at 5dB [1] of which effects were included in [2]).

· 8 levels for the FPC signalling for maximum dynamic.

Unfortunately, that leads to a 1.1dB loss on SACCH [2], which is most probably not acceptable. Any means to limit the degradation should be investigated [6].

Besides, it should be possible to switch off the FPC whenever needed. As for ECSD, switching between the normal power control mechanism and FPC can be done via signalling in the SACCH L1 header.

4. Conclusion

Power control for speech is currently available in GSM through the SACCH, which enables a control interval of 480ms. For GERAN it has been proposed to decrease the control interval for better performance. The SACCH FPC proposal decreases the interval to 120ms while the inband FPC proposal decreases the interval to 20ms. 

Even if the inband FPC proposal provides more gain than the SACCH FPC proposal, simulations had shown that most of the gains are already achieved at 120ms. Besides the SACCH FPC proposal can be used on any speech channel (both 8PSK and GMSK), while having the inband FPC proposal on existing GMSK speech channels would require a complete redesign of existing coding schemes. 

For the sake of the complexity, Nokia therefore suggests to consider the SACCH FPC as the potential fast power control mechanism to be included in GERAN June 2001 package. Any means to decrease the loss on SACCH should also be investigated [6].
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