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1.
Introduction

This document shows the results of simulations for the uplink DPCCH gating with different power control setp size applied during a) DPCCH only transmissions or b) preamble transmissions. The simulations investigate the need and performance impact of the different power control step size in preamble before a single E-DCH TTI transmission and/or in different DPCCH gating patterns.
Simulation cases:
· The step sizes during DPCCH only or preamble only transmissions (otherwise 1dB): 0.5dB, 1dB (for reference) and 2dB
· The E-DCH activities: one 160 kbps TTI transmitted every 20 ms or one 160 kbps TTI transmitted every 160 ms
· The DPCCH gating patterns: continuous DPCCH (for reference), 3 slots transmitted every 4 subframes, 3 slots transmitted every 8 subframes
· The preamble lengths: 0 slots and 3 slots

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
	160 kbps (2ms TTI, SF8)
	160 kbps instantaneous data rate, average rate dictated by the transmission activity

	E-DPDCH/DPCCH
	8 dB
	

	E-DPCCH/DPCCH
	0dB
	

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

	Power Control
	ON (error: 4%)
	

	Channel Estimation
	Realistic
	 

	Rx Antennas
	2
	

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

	HARQ
	Off
	


Different E-DCH activities with different preamble lengths and 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. 

Table 2 Simulated preamble lengths for different EDCH activities

	E-DCH Activity
	DPCCH pattern (ON/OFF slots)
	Preamble lengths

	0.1 (a TTI every 20 ms)
	3/9, 3/21
	0, 3

	0.0125 (a TTI every 160 ms)
	3/9, 3/21
	0, 3


In Figure 1, the simulated transmission patterns and transmissions applying different power control step size are shown for E-DCH activity 0.1 (2ms transmission every 20ms) as an example for the case, where the different step size is applied for DPCCH only transmissions. In Figure 2, the simulated transmission patterns and transmissions applying different power control step size are shown for E-DCH activity 0.1 (2ms transmission every 20ms) as an example for the case, where the different step size only for preamble transmissions.
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Figure 1 Simulated transmission patterns and power control step size in case of different step size 
for DPCCH only transmissions, E-DCH activity 2ms every 20ms.
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Figure 2 Simulated transmission patterns and power control step size in case of different step size only for preamble transmissions, E-DCH activity 2ms every 20ms.
3.
Simulation results

3.1
Pedestrian A 3km/h

3.1.1
Throughput

On the figures below in the left hand side the different PC step size was used for DPCCH transmissions always when E-DCH was not present. On the right hand side the different PC step size was used only for the preamble transmission.

· Figure 3 and Figure 5 show the E-DCH performance with different DPCCH transmission patterns and different preamble lengths in case of 10% E-DCH activity and different step size applied during all DPCCH only transmissions. 
· Figure 4 and Figure 6 show the E-DCH performance with different DPCCH transmission patterns and different preamble lengths in case of 10% E-DCH activity and different step size applied during only (DPCCH only) preamble transmissions. 
· Figure 7 and Figure 9 show the E-DCH performance with different DPCCH transmission patterns and different preamble lengths in case of 1.25% E-DCH activity and different step size applied during all DPCCH only transmissions. 
· Figure 8 and Figure 10 show the E-DCH performance with different DPCCH transmission patterns and different preamble lengths in case of 1.25% E-DCH activity and different step size applied during only (DPCCH only) preamble transmissions. 
The E-DCH performance with continuous DPCCH transmission is shown in the figures for reference.

It can be seen from the figures, that the different power control step size during DPCCH only transmissions or during only preamble transmissions impact on the performance is quite small. The performance would be slightly worse with 2dB power control step size than with 1dB step size. Power control preamble would improve the performance for high throughputs as seen already in the earlier studies. The best performance seems to be achieved with 1dB power control step size and by using a short 3-slot preamble for high throughputs (i.e. low retransmission probabilities).
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Figure 3 Different step size for DPCCH only transmissions, DTX cycle 4 TTIs (3 slots ON 9 slots OFF), 0.1 E-DCH activity, Pedestrian A 3km/h.
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Figure 4 Different step size only for preamble transmissions, DTX cycle 4 TTIs (3 slots ON 9 slots OFF), 0.1 E-DCH activity, Pedestrian A 3km/h.
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Figure 5 Different step size for DPCCH only transmissions, DTX cycle 8 TTIs (3 slots ON 21 slots OFF), 0.1 E-DCH activity, Pedestrian A 3km/h.
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Figure 6 Different step size only for preamble transmissions, DTX cycle 8 TTIs (3 slots ON 21 slots OFF), 0.1 E-DCH activity, Pedestrian A 3km/h.
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Figure 7 Different step size for DPCCH only transmissions, DTX cycle 4 TTIs (3 slots ON 9 slots OFF), 0.0125 E-DCH activity, Pedestrian A 3km/h.
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Figure 8 Different step size only for preamble transmissions, DTX cycle 4 TTIs (3 slots ON 9 slots OFF), 0.0125 E-DCH activity, Pedestrian A 3km/h.
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Figure 9 Different step size for DPCCH only transmissions, DTX cycle 8 TTIs (3 slots ON 21 slots OFF), 0.0125 E-DCH activity, Pedestrian A 3km/h.
	[image: image10.png]Normalized throughput

2msTTI every 160 ms, 160kbps service, PedA3

-30 25 -20
Ec/NO, dB

0.5 dB step size, 0-slots preamble
= 0.5 dB step size, 3-slots preamble
[— 1.0 dB step size, Continuous DPCCH
= === 1.0 dB step size, 0-slots preamble
" 1.0 dB step size, 3-slots preamble
==="= 2.0 dB step size, 0-slots preamble
— 2.0 dB step size, 3-slots preamble





Figure 10 Different step size only for preamble transmissions, DTX cycle 8 TTIs (3 slots ON 21 slots OFF), 0.0125 E-DCH activity, Pedestrian A 3km/h.


3.1.2
Coded E-DPCCH

On the figures below in the left hand side the different PC step size was used for DPCCH transmissions always when E-DCH was not present. On the right hand side the different PC step size was used only for the preamble transmission.

· Figure 11 and Figure 13 show the E-DPCCH performance with different DPCCH transmission patterns and different preamble lengths in case of 10% E-DCH activity and different step size applied during all DPCCH only transmissions. 
· Figure 12 and Figure 14 show the E-DPCCH performance with different DPCCH transmission patterns and different preamble lengths in case of 10% E-DCH activity and different step size applied during only (DPCCH only) preamble transmissions. 
The E-DCH performance with continuous DPCCH transmission is shown in the figures for reference.

It can be seen from the figures, that the different power control step size during DPCCH only transmissions or during only preamble transmissions impact on the performance is quite small. The performance would be slightly worse with 2dB power control step size than with 1dB step size.
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Figure 11 Different step size for DPCCH only transmissions, DTX cycle 4 TTIs (3 slots ON 9 slots OFF), 0.1 E-DCH activity, Pedestrian A 3km/h.
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Figure 12 Different step size only for preamble transmissions, DTX cycle 8 TTIs (3 slots ON 9 slots OFF), 0.1 E-DCH activity, Pedestrian A 3km/h.
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Figure 13 Different step size for DPCCH only transmissions, DTX cycle 8 TTIs (3 slots ON 21 slots OFF), 0.1 E-DCH activity, Pedestrian A 3km/h.
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Figure 14 Different step size only for preamble transmissions, DTX cycle 8 TTIs (3 slots ON 21 slots OFF), 0.1 E-DCH activity, Pedestrian A 3km/h.


3.2
Vehicular A 30km/h

3.2.1
Throughputs

On the figures below in the left hand side the different PC step size was used for DPCCH transmissions always when E-DCH was not present. On the right hand side the different PC step size was used only for the preamble transmission.

· Figure 15 and Figure 17 show the E-DCH performance with different DPCCH transmission patterns and different preamble lengths in case of 10% E-DCH activity and different step size applied during all DPCCH only transmissions. 
· Figure 16 and Figure 18 show the E-DCH performance with different DPCCH transmission patterns and different preamble lengths in case of 10% E-DCH activity and different step size applied during only (DPCCH only) preamble transmissions. 
· Figure 19 and Figure 21 show the E-DCH performance with different DPCCH transmission patterns and different preamble lengths in case of 1.25% E-DCH activity and different step size applied during all DPCCH only transmissions. 
· Figure 20 and Figure 22 show the E-DCH performance with different DPCCH transmission patterns and different preamble lengths in case of 1.25% E-DCH activity and different step size applied during only (DPCCH only) preamble transmissions. 
The E-DCH performance with continuous DPCCH transmission is shown in the figures for reference.

It can be seen from the figures, that the different power control step size during DPCCH only transmissions or during only preamble transmissions impact on the performance is quite small. The performance would be slightly worse with 2dB power control step size than with 1dB step size. Power control preamble would improve the performance for high throughputs as seen already in the earlier studies. The best performance seems to be achieved with 1dB power control step size and by using a short 3-slot preamble for high throughputs.
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Figure 15 Different step size for DPCCH only transmissions, DTX cycle 4 TTIs (3 slots ON 9 slots OFF), 0.1 E-DCH activity, Vehicular A 30km/h.
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Figure 16 Different step size only for preamble transmissions, DTX cycle 4 TTIs (3 slots ON 9 slots OFF), 0.1 E-DCH activity, Vehicular A 30km/h.
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Figure 17 Different step size for DPCCH only transmissions, DTX cycle 8 TTIs (3 slots ON 21 slots OFF), 0.1 E-DCH activity, Vehicular A 30km/h.
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Figure 18 Different step size only for preamble transmissions, DTX cycle 8 TTIs (3 slots ON 21 slots OFF), 0.1 E-DCH activity, Vehicular A 30km/h.
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Figure 19 Different step size for DPCCH only transmissions, DTX cycle 4 TTIs (3 slots ON 9 slots OFF), 0.0125 E-DCH activity, Vehicular A 30km/h.
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Figure 20 Different step size only for preamble transmissions, DTX cycle 4 TTIs (3 slots ON 9 slots OFF), 0.0125 E-DCH activity, Vehicular A 30km/h.
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Figure 21 Different step size for DPCCH only transmissions, DTX cycle 8 TTIs (3 slots ON 21 slots OFF), 0.0125 E-DCH activity, Vehicular A 30km/h.
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Figure 22 Different step size only for preamble transmissions, DTX cycle 8 TTIs (3 slots ON 21 slots OFF), 0.0125 E-DCH activity, Vehicular A 30km/h.


3.2.2
Coded E-DPCCH

On the figures below in the left hand side the different PC step size was used for DPCCH transmissions always when E-DCH was not present. On the right hand side the different PC step size was used only for the preamble transmission.

· Figure 23 and Figure 25 show the E-DCH performance with different DPCCH transmission patterns and different preamble lengths in case of 10% E-DCH activity and different step size applied during all DPCCH only transmissions. 
· Figure 24 and Figure 26 show the E-DCH performance with different DPCCH transmission patterns and different preamble lengths in case of 10% E-DCH activity and different step size applied during only (DPCCH only) preamble transmissions. 
The E-DCH performance with continuous DPCCH transmission is shown in the figures for reference.

It can be seen from the figures, that the different power control step size during DPCCH only transmissions or during only preamble transmissions impact on the performance is quite small. The performance would be slightly worse with 2dB power control step size than with 1dB step size.
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Figure 23 Different step size for DPCCH only transmissions, DTX cycle 4 TTIs (3 slots ON 9 slots OFF), 0.1 E-DCH activity, Vehicular A 30km/h.
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Figure 24 Different step size only for preamble transmissions, DTX cycle 8 TTIs (3 slots ON 9 slots OFF), 0.1 E-DCH activity, Vehicular A 30km/h.
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Figure 25 Different step size for DPCCH only transmissions, DTX cycle 8 TTIs (3 slots ON 21 slots OFF), 0.1 E-DCH activity, Vehicular A 30km/h.
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Figure 26 Different step size only for preamble transmissions, DTX cycle 8 TTIs (3 slots ON 21 slots OFF), 0.1 E-DCH activity, Vehicular A 30km/h.




4.
Conclusions

The performance of the first E-DCH and E-DPCCH TTI after the transmission gap was investigated without HARQ for different power control step sizes used during DPCCH only or preamble only transmissions: 
· The step sizes during DPCCH only or preamble only transmissions: 0.5dB, 1dB (for reference) and 2dB

· The E-DCH activities: one 160 kbps TTI transmitted every 20 ms or one 160 kbps TTI transmitted every 160 ms, no HARQ retransmissions
· The DPCCH gating patterns: continuous DPCCH (for reference), 3 slots transmitted every 4 subframes, 3 slots transmitted every 8 subframes

· The preamble lengths: 0 slots and 3 slots

The results seem to indicate that a higher power control step size during a preamble or DPCCH only transmissions during discontinuous uplink DPCCH transmission is not useful. The performance is the same or slightly worse than when 1dB power control step size is used all the time. With lower power control step size during a preamble or DPCCH only transmissions during discontinuous uplink DPCCH transmission there could be negligible performance improvement in some cases.

As a conclusion, it is proposed that power control step size is kept unchanged for discontinuous uplink DPCCH transmission operation, i.e., that no possibility to configure different power control step size for DPCCH only or preamble transmissions during CPC is specified. 

