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1.
Introduction

This document show the results of a large simulations campaign for the uplink DPCCH gating. The simulations investigate the need and performance impact of the power control preamble before a single E-DCH TTI transmission with different E-DCH activities and using different DPCCH gating patterns.
The results consist of

· 8 figures for E-DCH performance for different E-DCH activities without DPCCH pattern for varying preamble lengths 

· 10 figures for E-DCH performance for different E-DCH activities and DPCCH patterns for varying preamble lengths

· 8 figures for E-DPCCH performance for different E-DCH activities without DPCCH pattern for varying preamble lengths 

· 10 figures for E-DPCCH performance for different E-DCH activities and DPCCH patterns for varying preamble lengths

And all for both pedestrian A 3 km/h and vehicular A 30 km/h channel models resulting a total of 72 figures.

The E-DCH activities range from one 160 kbps TTI transmitted every 20 ms to 4000 ms

The DPCCH gating patterns vary from 3 slots transmitted every radio frame to 3 slots transmited every 4 radio frames to no DPCCH gating battern at all, E-DCH transmission dictating the DPCCH transmission

The preamble lengths vary from no preamble to 60 slot preamble.

The findings are not contradictory to the results shown previously in RAN WG1.

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%)
	1 dB step size

	Channel Estimation
	Realistic
	 5 slots FIR

	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. 

The DPCCH gating patterns (where used) were always aligned to the E-DCH transmission acitivty in such a way that the E-DCH TTI always coincided with the DPCCH transmission resulting from the DPCCH gating pattern. This results with e.g. E-DCH activity of 0.1 giving the same results with gating patterns of  0/30, 3/27 and 3/57 as the pattern-initiated DPCCH transmission would always coincide with the E-DCh transmission. See figures 1 and 2.

Table 2 Simulated preamble lengths for different EDCH activities

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

	0.1
	No pattern, DPCCH only as preamble and with E-DCH
	0,1,2,3,4,5,6

	0.05
	No pattern, DPCCH only as preamble and with E-DCH
	0,1,2,3,4,5,6

	0.025
	No pattern, DPCCH only as preamble and with E-DCH
	0,1,2,3,4,5,6

	0.0125
	No pattern, DPCCH only as preamble and with E-DCH
	0,3,6,9,12

	0.00625
	No pattern, DPCCH only as preamble and with E-DCH
	0,3,6,9,12,15,30

	0.003125
	No pattern, DPCCH only as preamble and with E-DCH
	0,3,6,9,12,15,30,45,60

	0.0015625
	No pattern, DPCCH only as preamble and with E-DCH
	0,3,6,9,12,15,30,45,60

	0.0005
	No pattern, DPCCH only as preamble and with E-DCH
	0,3,6,9,12,15,30,45,60

	0.1
	3/12
	0,1,2,3,6

	0.05
	3/12, 3/27
	0,1,2,3,6

	0.025
	3/12, 3/27, 3/57
	0,1,2,3,6

	0.00625
	3/27, 3/57
	0,3,6,9,12,15,30

	0.003125
	3/27, 3/57
	0,3,6,9,12,15,30,45,60


In Figure 1 and Figure 2 some of the simulated transmission patterns are shown as an example. In Figure 1 EDCH activity is 0.1 and in Figure 2 EDCH activity is 0.05.
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Figure 1: Some transmission patterns with 0.1 EDCH activity
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Figure 2: Some transmission patterns with 0.05 EDCH activity

3.
Simulation results

3.1
Pedestrian A 3km/h

3.1.1
Throughput

Figures 3 to 10 show the E-DCH performance with different E-DCH activities for different preamble lengths. The DPCCH is only transmitted with the E-DCH and as a preamble. The E-DCH performance with continuous DPCCH transmission is shown in the same figure for reference.

Figures 11 to 20 show the E-DCH performance with different E-DCH activities for different preamble lengths. The DPCCH is transmitted with the E-DCH, as a preamble and additionally according to the DPCCH transmission pattern. The E-DCH performance with continuous DPCCH transmission is shown in the same figure for reference.
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Figure 3 E-DCH performance with Gating, 2ms TTI, 0.1 E-DCH activity and different preamble lengths, Pedestrian A 3km/h.
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Figure 4 E-DCH performance with Gating, 2ms TTI, 0.05 E-DCH activity and different preamble lengths, Pedestrian A 3km/h.
[image: image6.png]Normalized throughput

2msTTI ever

y 80 ms, 160kbps sel

rvice, PedA3

09r

o
@
T

o
~
T

o
)
T

o
5
T

o
n
T

o
w
T

o
N
T

-50

-35 -30
Ec/NO, dB

-25

-20

Continuous DPCCH
0-slots preamble
1-slots preamble
2-slots preamble
3-slots preamble
4-slots preamble
5-slots preamble
6-slots preamble





Figure 5 E-DCH performance with Gating, 2ms TTI, 0.025 E-DCH activity and different preamble lengths, Pedestrian A 3km/h.
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Figure 6 E-DCH performance with Gating, 2ms TTI, 0.0125 E-DCH activity and different preamble lengths, Pedestrian A 3km/h.
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Figure 7 E-DCH performance with Gating, 2ms TTI, 0.00625 E-DCH activity and different preamble lengths, Pedestrian A 3km/h.
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Figure 8 E-DCH performance with Gating, 2ms TTI, 0.003125 E-DCH activity and different preamble lengths, Pedestrian A 3km/h.
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Figure 9 E-DCH performance with Gating, 2ms TTI, 0.0015625 E-DCH activity and different preamble lengths, Pedestrian A 3km/h.
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Figure 10 E-DCH performance with Gating, 2ms TTI, 0.0005 E-DCH activity and different preamble lengths, Pedestrian A 3km/h.
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Figure 11 E-DCH performance with Gating, 2ms TTI, 0.1 E-DCH activity, 3/12 DPCCH transmission ratio and different preamble lengths, Pedestrian A 3km/h.
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Figure 12 E-DCH performance with Gating, 2ms TTI, 0.05 E-DCH activity, 3/12 DPCCH transmission ratio and different preamble lengths, Pedestrian A 3km/h.
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Figure 13 E-DCH performance with Gating, 2ms TTI, 0.05 E-DCH activity, 3/27 DPCCH transmission ratio and different preamble lengths, Pedestrian A 3km/h.
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Figure 14 E-DCH performance with Gating, 2ms TTI, 0.025 E-DCH activity, 3/12 DPCCH transmission ratio and different preamble lengths, Pedestrian A 3km/h.
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Figure 15 E-DCH performance with Gating, 2ms TTI, 0.025 E-DCH activity, 3/27 DPCCH transmission ratio and different preamble lengths, Pedestrian A 3km/h.
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Figure 16 E-DCH performance with Gating, 2ms TTI, 0.025 E-DCH activity, 3/57 DPCCH transmission ratio and different preamble lengths, Pedestrian A 3km/h.
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Figure 17 E-DCH performance with Gating, 2ms TTI, 0.00625 E-DCH activity, 3/27 DPCCH transmission ratio and different preamble lengths, Pedestrian A 3km/h.
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Figure 18 E-DCH performance with Gating, 2ms TTI, 0.00625 E-DCH activity, 3/57 DPCCH transmission ratio and different preamble lengths, Pedestrian A 3km/h.
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Figure 19 E-DCH performance with Gating, 2ms TTI, 0.003125 E-DCH activity, 3/27 DPCCH transmission ratio and different preamble lengths, Pedestrian A 3km/h.
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Figure 20 E-DCH performance with Gating, 2ms TTI, 0.003125 E-DCH activity, 3/57 DPCCH transmission ratio and different preamble lengths, Pedestrian A 3km/h.
3.1.2
Coded E-DPCCH

Figures 21 to 28 show the E-DPCCH performance with different E-DCH activities for different preamble lengths. The DPCCH is only transmitted with the E-DCH and as a preamble. The E-DPCCH performance with continuous DPCCH transmission is shown in the same figure for reference.

Figures 29 to 38 show the E-DPCCH performance with different E-DCH activities for different preamble lengths. The DPCCH is transmitted with the E-DCH, as a preamble and additionally according to the DPCCH transmission pattern. The E-DPCCH performance with continuous DPCCH transmission is shown in the same figure for reference.
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Figure 21 E-DPCCH performance with Gating, 2ms TTI, 0.1 E-DCH activity and different preamble lengths, Pedestrian A 3km/h
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Figure 22 E-DPCCH performance with Gating, 2ms TTI, 0.05 E-DCH activity and different preamble lengths, Pedestrian A 3km/h.
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Figure 23 E-DPCCH performance with Gating, 2ms TTI, 0.025 E-DCH activity and different preamble lengths, Pedestrian A 3km/h.
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Figure 24 E-DPCCH performance with Gating, 2ms TTI, 0.0125 E-DCH activity and different preamble lengths, Pedestrian A 3km/h.
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Figure 25 E-DPCCH performance with Gating, 2ms TTI, 0.00625 E-DCH activity and different preamble lengths, Pedestrian A 3km/h.
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Figure 26 E-DPCCH performance with Gating, 2ms TTI, 0.003125 E-DCH activity and different preamble lengths, Pedestrian A 3km/h.
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Figure 27 E-DPCCH performance with Gating, 2ms TTI, 0.0015625 E-DCH activity and different preamble lengths, Pedestrian A 3km/h.

[image: image31.png]2msTTI every 4000 ms, 160kbps service, PedA3

10 T T T T T T
Sy
.
WH
R
v
i
N
N
e
VL
-1 il
o 10 [ i 4
] 5
- il
a il
T v
Q [N
O W
o 1
Q \
w (5
3 Vi
g L
S 10 [ 3
-3
10 i I i i i i
-55 -50 -45 -40 -35 -30 -25 -20

Ec/NO, dB

Continuous DPCCH
0-slots preamble
3-slots preamble
8-slots preamble
9-slots preamble
12-slots preamble
15-slots preamble
30-slots preamble

~— '~ 45-slots preamble

~ "~ g0-slots preamble




[image: image32.png]coded E-DPCCH BLER

0

2msTTI every 4000 ms, 160kb

ps service, PedA3

10 ; T ; ; T .
Tk
A
", A}
\\ \
\ \
\ X
\ N
\ N
B A, §
; e
\ Ay
\ A
\ Ay
A N
\ A
\ N
§\ N
\ N
\ iy
\ A
\ N
\ A
§ A
A
S‘I A
LT
\ i
\ il
i
\‘ y
\\ \ ‘
B | i
10 i | i i i | i i
55 54 53 52 51 50 49 48 47 46 45

Ec/NO, dB

Continuous DPCCH
— 0-slots preamble

3-slots preamble

6-slots preamble
— 9-slots preamble
12-slots preamble
15-slots preamble

30-slots preamble
—~+=" 45-slots preamble
— " 60-slots preamble





Figure 28 E-DPCCH performance with Gating, 2ms TTI, 0.0005 E-DCH activity and different preamble lengths, Pedestrian A 3km/h.
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Figure 29 E-DPCCH performance with Gating, 2ms TTI, 0.1 E-DCH activity, 3/12 DPCCH transmission ratio and different preamble lengths, Pedestrian A 3km/h.
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Figure 30 E-DPCCH performance with Gating, 2ms TTI, 0.05 E-DCH activity, 3/12 DPCCH transmission ratio and different preamble lengths, Pedestrian A 3km/h.
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Figure 31 E-DPCCH performance with Gating, 2ms TTI, 0.05 E-DCH activity, 3/27 DPCCH transmission ratio and different preamble lengths, Pedestrian A 3km/h.
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Figure 32 E-DPCCH performance with Gating, 2ms TTI, 0.025 E-DCH activity, 3/12 DPCCH transmission ratio and different preamble lengths, Pedestrian A 3km/h.
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Figure 33 E-DPCCH performance with Gating, 2ms TTI, 0.025 E-DCH activity, 3/27 DPCCH transmission ratio and different preamble lengths, Pedestrian A 3km/h.
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Figure 34 E-DPCCH performance with Gating, 2ms TTI, 0.025 E-DCH activity, 3/57 DPCCH transmission ratio and different preamble lengths, Pedestrian A 3km/h.
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Figure 35 E-DPCCH performance with Gating, 2ms TTI, 0.00625 E-DCH activity, 3/27 DPCCH transmission ratio and different preamble lengths, Pedestrian A 3km/h.
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Figure 36 E-DPCCH performance with Gating, 2ms TTI, 0.00625 E-DCH activity, 3/57 DPCCH transmission ratio and different preamble lengths, Pedestrian A 3km/h.
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Figure 37 E-DPCCH performance with Gating, 2ms TTI, 0.003125 E-DCH activity, 3/27 DPCCH transmission ratio and different preamble lengths, Pedestrian A 3km/h.
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Figure 38 E-DPCCH performance with Gating, 2ms TTI, 0.003125 E-DCH activity, 3/57 DPCCH transmission ratio and different preamble lengths, Pedestrian A 3km/h.

3.2
Vehicular A 30km/h

3.2.1
Throughputs

Figures 39 to 46 show the E-DCH performance with different E-DCH activities for different preamble lengths. The DPCCH is only transmitted with the E-DCH and as a preamble. The E-DCH performance with continuous DPCCH transmission is shown in the same figure for reference.

Figures 47 to 56 show the E-DCH performance with different E-DCH activities for different preamble lengths. The DPCCH is transmitted with the E-DCH, as a preamble and additionally according to the DPCCH transmission pattern. The E-DCH performance with continuous DPCCH transmission is shown in the same figure for reference.
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Figure 39 E-DCH performance with Gating, 2ms TTI, 0.1 E-DCH activity and different preamble lengths, Vehicular A 30km/h.
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Figure 40 E-DCH performance with Gating, 2ms TTI, 0.05 E-DCH activity and different preamble lengths, Vehicular A 30km/h.
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Figure 41 E-DCH performance with Gating, 2ms TTI, 0.025 E-DCH activity and different preamble lengths, Vehicular A 30km/h.
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Figure 42 E-DCH performance with Gating, 2ms TTI, 0.0125 E-DCH activity and different preamble lengths, Vehicular A 30km/h.
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Figure 43 E-DCH performance with Gating, 2ms TTI, 0.00625 E-DCH activity and different preamble lengths, Vehicular A 30km/h.
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Figure 44 E-DCH performance with Gating, 2ms TTI, 0.003125 E-DCH activity and different preamble lengths, Vehicular A 30km/h.
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Figure 45 E-DCH performance with Gating, 2ms TTI, 0.0015625 E-DCH activity and different preamble lengths, Vehicular A 30km/h.
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Figure 46 E-DCH performance with Gating, 2ms TTI, 0.0005 E-DCH activity and different preamble lengths, Vehicular A 30km/h.
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Figure 47 E-DCH performance with Gating, 2ms TTI, 0.1 E-DCH activity, 3/12 DPCCH transmission ratio and different preamble lengths, Vehicular A 30km/h.
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Figure 48 E-DCH performance with Gating, 2ms TTI, 0.05 E-DCH activity, 3/12 DPCCH transmission ratio and different preamble lengths, Vehicular A 30km/h.
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Figure 49 E-DCH performance with Gating, 2ms TTI, 0.05 E-DCH activity, 3/27 DPCCH transmission ratio and different preamble lengths, Vehicular A 30km/h.
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Figure 50 E-DCH performance with Gating, 2ms TTI, 0.025 E-DCH activity, 3/12 DPCCH transmission ratio and different preamble lengths, Vehicular A 30km/h.
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Figure 51 E-DCH performance with Gating, 2ms TTI, 0.025 E-DCH activity, 3/27 DPCCH transmission ratio and different preamble lengths, Vehicular A 30km/h.
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Figure 52 E-DCH performance with Gating, 2ms TTI, 0.025 E-DCH activity, 3/57 DPCCH transmission ratio and different preamble lengths, Vehicular A 30km/h.
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Figure 53 E-DCH performance with Gating, 2ms TTI, 0.00625 E-DCH activity, 3/27 DPCCH transmission ratio and different preamble lengths, Vehicular A 30km/h.
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Figure 54 E-DCH performance with Gating, 2ms TTI, 0.00625 E-DCH activity, 3/57 DPCCH transmission ratio and different preamble lengths, Vehicular A 30km/h.
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Figure 55 E-DCH performance with Gating, 2ms TTI, 0.003125 E-DCH activity, 3/27 DPCCH transmission ratio and different preamble lengths, Vehicular A 30km/h.
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Figure 56 E-DCH performance with Gating, 2ms TTI, 0.003125 E-DCH activity, 3/57 DPCCH transmission ratio and different preamble lengths, Vehicular A 30km/h.
3.2.2
Coded E-DPCCH

Figures 57 to 64 show the E-DPCCH performance with different E-DCH activities for different preamble lengths. The DPCCH is only transmitted with the E-DCH and as a preamble. The E-DPCCH performance with continuous DPCCH transmission is shown in the same figure for reference.

Figures 65 to 74 show the E-DPCCH performance with different E-DCH activities for different preamble lengths. The DPCCH is transmitted with the E-DCH, as a preamble and additionally according to the DPCCH transmission pattern. The E-DPCCH performance with continuous DPCCH transmission is shown in the same figure for reference.
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Figure 57 E-DPCCH performance with Gating, 2ms TTI, 0.1 E-DCH activity and different preamble lengths, Vehicular A 30km/h.
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Figure 58 E-DPCCH performance with Gating, 2ms TTI, 0.05 E-DCH activity and different preamble lengths, Vehicular A 30km/h.
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Figure 59 E-DPCCH performance with Gating, 2ms TTI, 0.025 E-DCH activity and different preamble lengths, Vehicular A 30km/h.
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Figure 60 E-DPCCH performance with Gating, 2ms TTI, 0.0125 E-DCH activity and different preamble lengths, Vehicular A 30km/h.
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Figure 61 E-DPCCH performance with Gating, 2ms TTI, 0.00625 E-DCH activity and different preamble lengths, Vehicular A 30km/h.

[image: image69.png]2msTTI every 640 ms, 160kbps service, VehA30

o,

coded E-DPCCH BLER

o,

Continuous DPCCH
0-slots preamble
3-slots preamble
8-slots preamble
9-slots preamble
12-slots preamble
15-slots preamble
30-slots preamble

~— '~ 45-slots preamble

~ "~ g0-slots preamble

Ec/NO, dB




Figure 62 E-DPCCH performance with Gating, 2ms TTI, 0.003125 E-DCH activity and different preamble lengths, Vehicular A 30km/h.
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Figure 63 E-DPCCH performance with Gating, 2ms TTI, 0.0015625 E-DCH activity and different preamble lengths, Vehicular A 30km/h.
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Figure 64 E-DPCCH performance with Gating, 2ms TTI, 0.0005 E-DCH activity and different preamble lengths, Vehicular A 30km/h.
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Figure 65 E-DPCCH performance with Gating, 2ms TTI, 0.1 E-DCH activity, 3/12 DPCCH transmission ratio and different preamble lengths, Vehicular A 30km/h.

[image: image74.png]coded E-DPCCH BLER

10

10

10

-3
10

2msTTI every 40 ms, 160kbps service, VehA30

Continuous DPCCH
0-slots preamble
1-slots preamble
2-slots preamble
3-slots preamble
6-slots preamble

-55

-50

Ec/NO, dB





Figure 66 E-DPCCH performance with Gating, 2ms TTI, 0.05 E-DCH activity, 3/12 DPCCH transmission ratio and different preamble lengths, Vehicular A 30km/h.
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Figure 67 E-DPCCH performance with Gating, 2ms TTI, 0.05 E-DCH activity, 3/27 DPCCH transmission ratio and different preamble lengths, Vehicular A 30km/h.
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Figure 68 E-DPCCH performance with Gating, 2ms TTI, 0.025 E-DCH activity, 3/12 DPCCH transmission ratio and different preamble lengths, Vehicular A 30km/h.
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Figure 69 E-DPCCH performance with Gating, 2ms TTI, 0.025 E-DCH activity, 3/27 DPCCH transmission ratio and different preamble lengths, Vehicular A 30km/h.
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Figure 70 E-DPCCH performance with Gating, 2ms TTI, 0.025 E-DCH activity, 3/57 DPCCH transmission ratio and different preamble lengths, Vehicular A 30km/h.
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Figure 71 E-DPCCH performance with Gating, 2ms TTI, 0.00625 E-DCH activity, 3/27 DPCCH transmission ratio and different preamble lengths, Vehicular A 30km/h.
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Figure 72 E-DPCCH performance with Gating, 2ms TTI, 0.00625 E-DCH activity, 3/57 DPCCH transmission ratio and different preamble lengths, Vehicular A 30km/h.
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Figure 73 E-DPCCH performance with Gating, 2ms TTI, 0.003125 E-DCH activity, 3/27 DPCCH transmission ratio and different preamble lengths, Vehicular A 30km/h.
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Figure 74 E-DPCCH performance with Gating, 2ms TTI, 0.003125 E-DCH activity, 3/57 DPCCH transmission ratio and different preamble lengths, 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. The 72 simulation graphs of the document investigated the performances with different
· E-DCH activity, ranging from 1 TTI every 20 ms to every 4000 ms
· Gating pattern, pattern duty cycle ranging from zero (DPCCH only sent with E-DCH) to 3 slots in every radio frame
· DPCCH preamble, ranging from no preamble to 60 slot preamble
These results seem to indicate that a long preamble is not useful even with a very low E-DCH activity and zero-pattern for DPCCH during E-DCH inactivity even in pedestrian channel.  With the lowest simulated active DPCCH pattern of 3 slots transmitted every 4th radio frame in a pedestrian channel it seems that a short preamble is somewhat useful if the performance of the 1st E-DCH TTI after the gap is of interest. However if the transmission is expected to be more continuous the successful transmission of the 1st TTI can be guaranteed by HARQ retransmissions and the subsequent TTIs are transmitted as if the DPCCH were continuous.

The most aggressive VoIP-compatible case is with E-DCH TTI sent every 20 ms and no DPCCH transmitted in between the VoIP packets. Even in a pedestrian channel (figure 3) the need for preamble is not clear and definitely a long preamble would not be needed if the DPCCH burst of 3 slots was sent in every radio frame (figure 11).
Thus the need for a long preamble seems to be non-existent and the need for even a short preamble is mainly related to VoIP case and perhaps to the performance of the E-DPCCH (figures 21 and 29).

As a conclusion we recommend that no long preamble would be defined and possibly one optional short preamble length could be defined.
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