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1.
Introduction

This document show the results of simulations for the UL DPCCH transmission burst length in the discontinuous UL DPCCH transmission pattern in case of 10ms TTI. The simulations investigate the performance impact of the UL DPCCH transmission burst length for cases where the length is a) 10ms (one TTI) and b) 2ms (one subframe). 
2.
Simulation assumptions
The simulation parameters are shown in Table 1.

Table 1 Simulation parameters

	Parameter
	Value
	Comment

	Channel model
	Pedestrian A, 3 km/h

Vehicular A, 30 km/h
	

	Data rates
	64 kbps (10ms TTI, SF16)
	64 kbps instantaneous data rate, average rate dictated by the transmission activity

	E-DPDCH/DPCCH
	4dB
	

	E-DPCCH/DPCCH
	0dB
	

	DPCCH slot format
	1
	TS25.211: Npilot=8, NTPC=2

	Power Control
	ON (error: 4%)
	1dB step size

	Channel Estimation
	Realistic
	 

	Rx Antennas
	2
	

	Eb/N0 dB
	E-DPxCH+DPCCH
	Average over both antennas

	HARQ
	On
	


Different E-DCH activities with different DPCCH patterns are simulated as shown in Table 2. The DPCCH transmission pattern and E-DCH transmission pattern start from the same slot in the beginning of the simulation, no other alignment done. There was no preamble for E-DCH transmissions.
Table 2 Simulated DPCCH transmission patterns for different EDCH activities

	E-DCH Activity
	DTX cycle
	DPCCH pattern (ON/OFF slots)

	0.25
	20ms
	3/27 (10% on)
	15/15 (50% on)

	
	40ms
	3/57 (5% on)
	15/45 (25% on)

	
	80ms
	3/117 (2.5% on)
	15/105 (12.5% on)

	
	160ms
	3/237 (1.25% on)
	15/225 (6.25% on)

	0.125
	20ms
	3/27 (10% on)
	15/15 (50% on)

	
	40ms
	3/57 (5% on)
	15/45 (25% on)

	
	80ms
	3/117 (2.5% on)
	15/105 (12.5% on)

	
	160ms
	3/237 (1.25% on)
	15/225 (6.25% on)

	0.03125
	20ms
	3/27 (10% on)
	15/15 (50% on)

	
	40ms
	3/57 (5% on)
	15/45 (25% on)

	
	80ms
	3/117 (2.5% on)
	15/105 (12.5% on)

	
	160ms
	3/237 (1.25% on)
	15/225 (6.25% on)

	0.015625
	20ms
	3/27 (10% on)
	15/15 (50% on)

	
	40ms
	3/57 (5% on)
	15/45 (25% on)

	
	80ms
	3/117 (2.5% on)
	15/105 (12.5% on)

	
	160ms
	3/237 (1.25% on)
	15/225 (6.25% on)


In Figure 1, the simulated transmission patterns are shown for E-DCH activity 0.25 without HARQ retransmissions (10ms transmission every 40ms) as an example.
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Figure 1 Examples of the simulated transmission patterns, E-DCH activity 10ms every 40ms.
3.
Simulation results

3.1
Pedestrian A 3km/h

Figure 3, Figure 4, Figure 5 and Figure 6 show the E-DCH performance with different DPCCH transmission patterns and different DPCCH transmission burst lengths during DPCCH DTX cycle in case of different E-DCH activities in Pedestrian A 3km/h. There is no preamble for the E-DCH transmissions. Some curves are overlapping since all the DPCCH pattern transmissions are always overlapping with the E-DCH transmissions and thus, the transmission pattern (or the DPCCH transmission burst length in the DPCCH transmission pattern) has no impact.
It can be seen from the figures, that the pattern impact is seen more clearly when the E-DCH transmission is less active (long E-DCH transmission gaps). Otherwise the E-DCH transmission dominates the transmission times and thus, also the performance and the pattern has not any significant impact. For one DPCCH on/off –ratio, the performance is the same regardless of the transmission pattern (e.g. 3 slots DPCCH burst length and 60 slots DTX cycle would have the same performance as 15 slots DPCCH burst length and 300 slots DTX cycle). For one DTX cycle, the shorter the DTX cycle the more the DPCCH transmission burst length in the DPCCH transmission pattern has impact on the performance: one subframe transmission is always better than the one TTI transmission because of larger gating gains. 
In case of 10ms E-DCH activity every 320ms and 70% normalised throughput (average 1.4 transmissions per packet):

· 20ms DTX cycle: subframe transmission (dotted line) is 3dB better than the one TTI transmission (solid line)
· 40ms DTX cycle: subframe transmission (dotted line) is 2.5dB better than the one TTI transmission (solid line)
· 80ms DTX cycle: subframe transmission (dotted line) is 2dB better than the one TTI transmission (solid line)
· 160ms DTX cycle: one subframe transmission (dotted line) is 1dB better than the one TTI transmission (solid line)
In all figures:

· 20ms DTX cycle with one subframe (2ms) DPCCH transmission burst (black dotted line) and 160ms DTX cycle with one TTI (10ms) DPCCH transmission burst (blue solid line) have both DPCCH on ~10% in the DPCCH transmission pattern, and the performance is the same, but the gap lengths with 10 ms DPCCH transmission burst would be quite long. 
· 40ms DTX cycle with one subframe (2ms) DPCCH transmission burst (green dotted line) and 80ms DTX cycle with one TTI (10ms) DPCCH transmission burst (red solid line) have both DPCCH on ~5% in the DPCCH transmission pattern, and the performance is the same, but the gap lengths with 10 ms DPCCH transmission burst would be quite long.
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Figure 3 10ms E-DCH transmitted every 40ms, Pedestrian A 3km/h.
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Figure 4 10ms E-DCH transmitted every 80ms, Pedestrian A 3km/h.
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Figure 5 10ms E-DCH transmitted every 320ms, Pedestrian A 3km/h.
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Figure 6 10ms E-DCH transmitted every 640ms, Pedestrian A 3km/h.



3.2
Vehicular A 30km/h

Figure 15, Figure 16, Figure 17 and Figure 18 show the E-DCH performance with different DPCCH transmission patterns and different DPCCH transmission burst lengths during DPCCH DTX cycle in case of different E-DCH activities in Vehicular A 30km/h. There is no preamble for the E-DCH transmissions. Some curves are overlapping since all the DPCCH pattern transmissions are always overlapping with the E-DCH transmissions and thus, the transmission pattern (or the DPCCH transmission burst length in the DPCCH transmission pattern) has no impact.

It can be seen from the figures, that the pattern impact is seen more clearly when the E-DCH transmission is less active (long E-DCH transmission gaps). Otherwise the E-DCH transmission dominates the transmission times and thus, also the performance and the pattern has not any significant impact. For one DPCCH on/off –ratio, the performance is the same regardless of the transmission pattern (e.g. 3 slots DPCCH burst length and 60 slots DTX cycle would have the same performance as 15 slots DPCCH burst length and 300 slots DTX cycle). For one DTX cycle, the shorter the DTX cycle is, the more the DPCCH transmission burst length in the DPCCH transmission pattern has impact on the performance: one subframe transmission is always better than the one TTI transmission. 
In case of 10ms E-DCH activity every 320ms and 70% normalised throughput (average 1.4 transmission per packet):

· 20ms DTX cycle: subframe transmission (dotted line) is 3.5dB better than the one TTI transmission (solid line)
· 40ms DTX cycle: subframe transmission (dotted line) is 2.5dB better than the one TTI transmission (solid line)
· 80ms DTX cycle: subframe transmission (dotted line) is 1.5dB better than the one TTI transmission (solid line)
· 160ms DTX cycle: one subframe transmission (dotted line) is 1dB better than the one TTI transmission (solid line)

In all figures:

· 20ms DTX cycle with one subframe (2ms) DPCCH transmission burst (black dotted line) and 160ms DTX cycle with one TTI (10ms) DPCCH transmission burst (blue solid line) have both DPCCH on ~10% in the DPCCH transmission pattern, and the performance is the same, but the gap lengths with 10 ms DPCCH transmission burst would be quite long. 

· 40ms DTX cycle with one subframe (2ms) DPCCH transmission burst (green dotted line) and 80ms DTX cycle with one TTI (10ms) DPCCH transmission burst (red solid line) have both DPCCH on ~5% in the DPCCH transmission pattern, and the performance is the same, but the gap lengths with 10 ms DPCCH transmission burst would be quite long.
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Figure 15 10ms E-DCH transmitted every 40ms, 
Vehicular A 30km/h.
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Figure 16 10ms E-DCH transmitted every 80ms, 
Vehicular A 30km/h.
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Figure 17 10ms E-DCH transmitted every 320ms,
 Vehicular A 30km/h.
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Figure 18 10ms E-DCH transmitted every 640ms, 
Vehicular A 30km/h.




4.
Conclusions

The performance of the first E-DCH TTI after a transmission gap was investigated with different DPCCH transmission patterns and different DPCCH transmission burst lengths during DPCCH DTX cycle in case of different E-DCH activities and with HARQ. 
When E-DCH transmission is relatively active, the DPCCH transmission pattern (or the DPCCH transmission burst length in the DPCCH transmission pattern) does not have impact on the performance since the DPCCH is transmitted only or mainly only with E-DCH. When E-DCH is relatively inactive, there are also DPCCH only transmissions due to the DPCCH transmission pattern and thus, the pattern parameters have impact on the perfromance. The results indicate that with one DTX cycle length the performance with one subframe (2ms, 3 slots) DPCCH transmission burst length in the DPCCH transmission pattern is always better than the performance with one TTI (10ms, 15 slots) DPCCH transmission burst length in the DPCCH transmission pattern. This is due to decreased transmission time compared to DTX time allowing higher gating gain. In case of one (DPCCH transmission burst length / DTX cycle)-ratio (i.e., one DPCCH transmission percentage), the performance is independent from the DPCCH transmission burst length. 
As a conclusion, it is proposed that the DPCCH transmission burst length in the DPCCH transmission pattern is defined to be, independently from the TTI length, one subframe or, if seen desirable, configurable with values one subframe and two subframes. 
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