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Introduction

The objective of the WI for “Continuous Connectivity for Packet Data Users” [1] is to reduce the overhead of physical control channels or related signalling messages of packet data users in order to significantly increase the number of packet data users that can be kept efficiently in CELL_DCH state over a longer time period.

The concept “New DPCCH slot format” is described in TR 25.903 [2]. The idea is to introduce a new UL DPCCH slot format to be applied during inactive periods, i.e. when the only data bits are the TPC bits. The TR contains simulation results showing that a slot format with ~5 pilot bits and ~5 TPC bits gives much better TPC detection performance than the old slot formats with only 2 TPC bits.

Two proposals are given in [2] regarding what slot format to apply during active periods, when packet data is transmitted: either switch to one of the old slot formats (proposal A), or continue using the same slot format that is used during the inactive periods (proposal B).

Contribution [3] discussed the potential of proposal B, i.e. using the same slot format during both the active and the inactive periods instead of switching between two different slot formats. It was suggested that a slot format with ~5 pilot bits and ~5 TPC bits might perform well during both active and inactive periods, assuming that the detected TPC bits are used as known information in the Node B receiver algorithms.

This document contains E-DCH simulation results for slot format 1 (which has 8 pilot bits and 2 TPC bits) and a potential new slot format with 6 pilot bits and 4 TPC bits.
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Simulation parameters
	Parameter
	Value
	Comment

	Simulation time
	600 frames (3000 TTIs)
	

	E-DCH data rate
	160 kbps (2ms TTI, 320 bits TB size)
	Full buffer

	E-DPDCH/DPCCH
	8 dB
	

	E-DPCCH/DPCCH
	0 dB
	

	DPDCH, HS-DPCCH
	OFF
	

	DPCCH slot formats
	8 pilots + 2 TPC  (slot format 1)
6 pilots + 4 TPC  (“new slot format”)
	

	Channel models
	AWGN
Pedestrian A, 3 km/h

Vehicular A, 30 km/h
Vehicular A, 120 km/h
	

	UL power control
	ON
	0% error rate, 1-dB step size, 2-slot delay

	Node B Rx antennas
	2
	

	Channel estimation
	Realistic
	Sliding average, using detected TPC bits as known information. Filter length 2 slots for VA120, 3 slots in the other cases

	SIR estimation
	Realistic
	

	Path delay search
	Realistic
	

	Frequency estimation
	Ideal
	

	HARQ
	ON
	Max 4 transmissions
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Simulation results

Figure 1 indicates that for AWGN, PA3 and VA30, a new UL DPCCH slot format with 6 pilot bits and 4 TPC bits gives similar E-DCH performance as slot format 1 (which has 8 pilot bits and 2 TPC bits). For VA120, slot format 1 performs slightly better than the new slot format.
The x-axis values in these figures can be converted to a DPCCH SIR target value by adding 24 dB.
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Figure 1 Throughput for two different UL DPCCH slot formats and various channel models

Figure 2 shows that the DL TPC BER is significantly lower for the new slot format than for slot format 1.

Since the detected DL TPC bits are used as known information in the channel estimation in these simulations, a low DL TPC BER is beneficial for the E-DCH performance. This is likely to be the main reason why the new slot format gives approximately as good E-DCH performance as slot format 1 although the new slot format contains fewer pilot symbols than slot format 1.
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Figure 2 DL TPC BER for two different UL DPCCH slot formats and various channel models
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Conclusions

Simulations were run in order to evaluate the potential of the New DPCCH slot format concept proposal B compared to proposal A. It was shown that a new slot format with fewer pilot bits but more TPC bits (e.g. 6 pilot bits and 4 TPC bits) may give similar E-DCH performance as slot format 1, i.e. no slot format switching would be necessary between active and inactive periods.
It is proposed to modify slot format #4 in the table 4.1.1.2-2 (“New slot format: Proposal B”) by changing the number of pilot bits from [4] to 6 and the number of TPC bits from [6] to 4.
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