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1
Introduction

This document presents further system performance results for the uplink DPCCH gating concept described in [1]. The investigation of the new results focus on the impact the users not transmitting any data have on the cell throughput. 
2
Text proposal
4.2.2.4
System performance

Table 4.2.2.4-1: Simulation parameters

	Parameter
	Value
	comments

	Frame Size
	2ms TTI
	

	Inter site distance
	2.8 km
	

	Cell configuration
	ITU Veh-A, Macrocell
	

	Voice call mean length
	60 seconds
	

	Voice on/off mean length
	3 seconds
	

	Header compressed VoIP packet size
	31+7= 38 bytes
	

	UE speed
	3 kmph
	

	VoIP packet arrival interval 
	20 ms
	

	Outage observation window length
	10 seconds
	

	Cell outage threshold
	5%
	

	Soft handover Window_Add
	1 dB / 4 dB
	

	Number of HARQ channels
	8
	

	Max number of L1 transmissions
	4
	

	E-DPCCH
	Error free
	

	HS-DPCCH
	
	CQI sent every 10 ms
ACK/NACK sent every 40 ms

	E-DCH Bitrate
	160kbps
	

	Beta_ed 
	8 dB
	

	Beta_ec
	3 dB
	

	Beta_hs
	0 dB
	

	Voice activity
	0.5
	DPCCH transmitted in every 10th sub-frame during voice inactivity

	Mean transmissions
	3
	Only used for semi-analytical study, and collected from system level simulations

	Other cell to own cell interference
	0.65
	Only used for semi-analytical study


33% throughput in the figures refer to HARQ operating point of 3 transmissions per packet, or more generally: 1/throughput-% = average number of transmissions per transmitted packet.
In Figure 4.2.2.4-1 the cell noise rise is shown as a function of the number of voice users. The two solid lines are from semi-analytical calculations with continuous (blue) and gated (red) DPCCH representing the theoretical upper bound of the system capacity with the given assumptions. The four simulated curves (sims) represens continuous and gated DPCCH with HS-DPCCH transmitted simultaneously with E-DCH (OFF=0) and HS-DPCCH not transmitted simultaneously with E-DCH (OFF=3).
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Figure 4.2.2.4-1: Noise rise as a function of # of VoIP users, calculated and simulated

In Figure 4.2.2.4-2 the same four simulation cases as in Figure 4.2.2.4-1 are presented showing this time the cell outage as a function of a number of VoIP users.
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Figure 4.2.2.4-2: Cell outage % as a function of # of VoIP users, simulated
Figure 4.2.2.4-3 shows the VoIP packet delay distribution with the gated DPCCH. The steps in the curves represent different number of retransmissions required. 

With the assumptions used in the simulations the UE transmitter could be off 73% of the time when gating is applied.
[image: image3.png]CDF

0.9

08

0.7

0.6

05

04

03

0.2

0.1

Gating DPCCH with E-DPCCH&HS-DPCCH

0.01

0.02

0.03

0.04 0.05
Delay(s)

0.06

0.07

0.08

0.09




Figure 4.2.2.4-3: Packet delay distribution of the simulations

Table 4.2.2.4-2: Further simulation parameters used in figures 4.2.2.4-4…6

	Parameter
	Value
	comments

	Cell configuration
	ITU Ped-A, Veh-A
	

	UE speed
	Ped-A 3 kmph, Veh-A 30 kmph
	

	Traffic model
	Full buffer,  no data
	6 full buffer users, rest with no data

	E-DCH Bitrate
	{64, 128, 256, 384, 512, 1024} kbps
	

	DPCCH SIR target
	-18.1 dB
	

	Load target
	6 dB
	

	DPCCH gating pattern for no-data users
	{12, 9, 0} slots gated in every radio frame.
	0 gated slots equals to no gating.
Full buffer users transmit contunuously

	Other parameters
	As in table 4.2.2.4-1
	


In figures 4.2.2.4-4 and 4.2.2.4-5 the impact of large number of inactive users in CELL_DCH on the cell throughput has been shown. An ideal reference curve for gating patterns has been calculated simply by scaling the continuous DPCCH curve with the gating-%.
Figure 4.2.2.4-6 shows the RoT overshoot probability for the same cases.
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Figure 4.2.2.4-4: Cell throughput as a function of no-data users, different gating patterns vs. ideal gating, PA3
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Figure 4.2.2.4-5: Cell throughput as a function of no-data users, different gating patterns vs. ideal gating, VA30
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Figure 4.2.2.4-6: RoT Overshoot as a function of no-data users, different gating patterns and channel models

4.2.3
Benefits of the concept

3
Conclusion
This document presented system level results for the DPCCH gating concept and high number of inactive users in the cell. The used SIR target for the inactive users was relatively high and that translates to low absolute numbers. The relative gains from gating are anyway clearly visible, even with a relatively concervative gating percentage the number of inactive users can be troubled or even tripled. Also the RoT overshoot behaves concistently better for gated than for not gated case for the same number of users.
The text in chapter 2 is proposed to be added to the TR25.903.
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