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1
Introduction
The concept “UL DPCCH Gating”, described in [1], has been thoroughly studied. For example, general link level results are found in [2] and [3], and the impact of large gating gap lengths is studied in [4]. This contribution is a continuation of [4] where we include results for low speed scenarios. As in [4], the effect of code Doppler is taken into account, but path loss variations and shadow fading are not modeled, hence the results should be considered optimistic.
2
Simulation parameters
Table 1: Simulation parameters
	Parameter
	Value
	Comment

	Gating pattern
	One E-DCH sub-frame is transmitted every {2, 4, 8, 16, 32, 64, 128} frames. DPCCH is transmitted during the E-DCH transmission and possibly also during a 3-slot preamble preceding the E-DCH
	

	DPDCH
	OFF
	

	DPCCH slot format
	8 pilots + 2 TPC
	

	Channel models
	AWGN, 1.3 chips/sec code Doppler

AWGN, 2.3 chips/sec code Doppler
RA 120 km/h, 1.3 chips/sec code Doppler
RA 250 km/h, 2.3 chips/sec code Doppler
VehA 30km/h, 0.6 chips/sec Code Doppler

PedA 3 km/h, 0.4 chips/sec Code Doppler
	{0.4, 0.6, 1.3, 2.3} chips/sec code Doppler corresponds to {3, 30, 120, 250} km/h LOS plus max UE carrier frequency error (200 Hz)

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

	Node B Rx antennas
	2
	

	HARQ
	OFF
	One transmission

	TTI
	2 ms
	

	E-DCH TB size
	320 bits
	

	E-DPDCH/DPCCH
	8 dB
	

	E-DPCCH/DPCCH
	0 dB
	

	HS-DPCCH/DPCCH
	0 dB
	

	Simulation time
	5000 frames
	

	Channel estimation
	TPC-aided sliding average
	Filter length is 3 slots except in the RA 250 km/h cases where it is 1 slot

	SIR estimation
	Realistic
	

	Path delay search
	Realistic
	

	Frequency estimation
	Ideal
	

	TPC loop delay
	2 slots
	


The simulation parameters are listed in Table 1. The simulated transmission patterns are continuous DPCCH transmission, gating and gating with a 3-slot preamble. The repetition period of the transmission pattern is varied. Figure 1 shows the case with 2 frames (30 slots) repetition period. The HS-DPCCH is also transmitted whenever the E-DCH is transmitted.








Figure 1: Simulated transmission patterns for the 2 ms TTI
3
Simulation results

3.1
AWGN, 1.3 chips/sec code Doppler
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3.2
AWGN, 2.3 chips/sec code Doppler
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3.3
RA 120 km/h, 1.3 chips/sec code Doppler
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3.4
RA 250 km/h, 2.3 chips/sec code Doppler
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3.5 VehA 30 km/h, 0.6 chips/sec code Doppler
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3.6
PedA 3 km/h, 0.4 chips/sec code Doppler
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The results presented so far indicate large UL DPCCH gating gains when using large gating gap lengths. In all these results we use throughput as a function of total received Ec/N0 as a measure of performance. However, it could also be of interest to know the instantaneous required average chip energy for a certain throughput when data is transmitted. In this section we show throughput as a function of the momentary Ec/N0 (average Ec/N0 for the TTIs when E-DCH is transmitted) for a Pedestrian A 3km/h, 0.4 chip/sec code Doppler scenario.
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4
Conclusions
We have presented UL DPCCH gating results to show the impact of large gating durations. The simulations described in this document indicate, in general, substantial gains. To be more specific, for high velocity UEs (120-250 km/h) we see large gains for gating gap lengths of 2-16 frames and possible severe performance degradations for gating gap lengths larger than 32 frames. For low velocity UEs (3-30 km/h) the situation is even better with substantial gains for gating gap lengths of up to 64 frames.
Since path loss variations and shadow fading are not modeled, the results should be considered optimistic.
It is worth noting that the path delay search algorithm that was used in these simulations might be unnecessarily sensitive to large gating gaps. The path delays that are used for allocating the RAKE fingers directly after a gating gap have been calculated based on a transmission before the gating gap. So if the velocity is high enough and the gating gap is large enough, the path delay information will become outdated before it is used.
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