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1 Introduction

Previous contributions [1,2] have shown that there is a requirement for use of fast power control for provision of voice on EGPRS, especially for fast moving mobiles.

This paper presents a method of fast uplink power control for mobiles using EGPRS. The method described uses the uplink state flag (USF) to pass messages concerning power control to a mobile before the start of an uplink radio block. 

2 Description of Fast Uplink Power Control Proposal

The proposal takes advantage of the fact that in EGPRS / GPRS dynamic allocation mode each uplink radio block is controlled by the downlink radio block 20ms previous to the start of the radio block by the USF. The idea is to embed power control information into the USF thereby allowing fast power control with minimal overhead.

2.1 Backward Compatability

The proposed strategy is backward compatible with mobiles that do not understand fast power control messages. 

Such a mobile station will attempt to read the USF in the header of a block as normal. If the USF is addressed to that mobile, then the network should not include any power control, and the scheme will operate as normal. If the USF is addressed to a mobile that is operating with fast power control then another non-FPC capable mobile will not recognise the USF as its own and will ignore it.

3 Example Scheme

Fast power control (FPC) is coded with 2 bits as follows:

00
No Change in MS Power

01
Decrease MS Power by 1 Power Control Step

10
Increase MS Power by 1 Power Control Step

11
Increase MS Power by 2 Power Control Steps

These two bits are then encoded to a 9 bit block code


pc(0)…pc(8)

00
000000000

01
011011011

10
101101101

11
110110110

The required power control code-word is bit-wise XORed with the first 9 bits of the USF-word associated with the target mobile station (u(0) … u(8)) to create the USF-PC-word to be transmitted to the mobile.

Note: for no change in power control the existing USF coding is preserved to be completely backwards compatible.

3.1 Simulations

The scheme described in section 3 was simulated using the MCS5-DL coding scheme over a TU3 channel. The simulations were carried out with ideal frequency hopping and with no frequency hopping. Note that MCS5 will give the worst case operating point for the codes MCS5 to MCS9. USF is coded in the same way for all coding schemes

3.2 Results

The results of the simulations (see Appendix A) showed the following effects of the new coding scheme:

· Solid lines are results with no fast power control included.

· Dashed lines are results for a system using the fast power control system described in this document.

· In all cases the FPC-command had a reasonable word error probability (< 2% for iFH, <0.5% for nFH) at the working point of 10% BLER.

· The degradation of USF decoding due to the addition of FPC data is less than 2dB for USF performance of 1% USF error rate. 

· Note that MCS5 gives the worst case operating point for codes MCS5 to MCS9. USF uses the same coding scheme for MCS5 to MCS9.

4 Conclusions

This paper has set out a method of fast uplink power control giving the following advantages:

· Fast control (current power control has typical control cycles of 480ms).

· Low overhead. FPC messages are embedded in USF messages with minimal impact on USF performance.

· Fast power control reduces interference within a cell, especially at the beginning of a packet data transfer when the current power control algorithm would be operating in open loop mode.

It is recommended that this scheme be considered for inclusion in GERAN R01.
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Appendix A – Simulation Results
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Figure 1: MCS-5_DLTU3noFH : compare  (-)  no PC enc  to USF PC enc (-.)
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Figure 2: MCS-5_DLTU3FH : compare  (-)  no PC enc  to USF PC enc (-.)
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