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1 Introduction

Other contributions [1 – 5] have outlined the possibility of using a modified UL DPCCH slot format during inactive periods between packet data transmissions. 

The aim of a new slot format is to reduce the UL DPCCH overhead for a given reliability of the UL TPC symbols. This is achieved by reducing the ratio between the number of pilot symbols and the number of TPC symbols per slot, such that the transmitted pilot energy is better matched to the TPC energy. As this results in more TPC energy being transmitted per slot, it therefore enables the UL DPCCH transmit power to be reduced.

Some initial simulation results for possible new slot formats were presented in [1] for AWGN and flat-fading channels. In this document we present further simulation results for multi-path channels and a range of UE speeds. 

2 Simulation assumptions

The main simulation assumptions are as follows:

· 2GHz carrier frequency

· DPCCH SF = 256

· Non-SHO

· UL power control using PCA1 and a 1dB step size, with a 4% error rate on DL TPC commands

· Dual-antenna receive-diversity at Node B

· Uplink channel phase estimation averaged over either 1 or 3 slots

· UL channel model: PA, PB or VA

· UE speed 3, 30 or 120km/h

3 Simulation Results

Figures 1 – 4 show simulation results for different numbers of pilot and TPC bits per slot in a variety of channel conditions. 
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Figure 1: UL TPC error rate  for PB3 with 3-slot channel estimate
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Figure 2: UL TPC error rate for PA3 with 3-slot channel estimate
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Figure 3: UL TPC error rate for VA30 with 2-slot channel estimate
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Figure 4: UL TPC error rate for VA120 with 1-slot channel estimate

4 Conclusions

The simulation results presented above for PA, PB and VA channels at UE speeds from 3km/h to 120km/h show that the Eb/N0 required for the UL DPCCH can be reduced for a given TPC error rate by changing the ratio of pilot to TPC bits per slot.  The gains are typically in the region 2-3dB.

A text proposal for TR25.903 outlining these considerations, together with some details of power control loop delay as outlined in [1] and [2], is appended to the end of this document. 
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------------------------------- Start of Text Proposal for TR25.903 --------------------------------------------

4.1.2
Analysis of the concept

< Editor’s note: Calculations, simulations, gain estimations etc. might be added here.>

4.1.2.1
Simulation Results

The performance results here illustrate the potential merits of some different slot formats. 

· 2GHz carrier frequency

· DPCCH SF = 256

· Non-SHO

· UL power control using PCA1 and a 1dB step size, with a 4% error rate on DL TPC commands

· Dual-antenna receive-diversity at Node B

· Uplink channel phase estimation averaged over either 1 or 3 slots

· UL channel model: PA, PB or VA

· UE speed 3, 30 or 120km/h
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Figure 5: UL TPC error rate  for PB3 with 3-slot channel estimate
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Figure 6: UL TPC error rate for PA3 with 3-slot channel estimate
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Figure 7: UL TPC error rate for VA30 with 2-slot channel estimate
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Figure 8: UL TPC error rate for VA120 with 1-slot channel estimate

The simulation results presented above for PA, PB and VA channels at UE speeds from 3km/h to 120km/h show that the Eb/N0 required for the UL DPCCH can be reduced for a given TPC error rate by changing the ratio of pilot to TPC bits per slot.  The gains are typically in the region 2-3dB.

A slot format with 4 pilot bits and 6 TPC bits seems to give robust performance regardless of the averaging period of the channel estimate. 

4.1.2.2
Power control delay

Assuming that the downlink uses F-DPCH, the minimum loop delay for the uplink power control is 1 slot, while the minimum loop delay for the downlink power control is 2 slots. This is shown in Figure 5.
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Figure 5: Power control loop delays with normal F-DPCH operation

The power control loop delays with any of the new UL DPCCH slot formats proposed above are the same as with normal F-DPCH operation. Figure 6 shows an example for a slot format with 4 pilot bits and 6 TPC bits. 
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Figure 6: Example of power control loop delays with new UL DPCCH slot format

-------------------------------End of Text Proposal----------------------------------------------
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