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1
Introduction

This document presents VoIP UL system level capacity comparisons between Release 6 and Release 7 ConCon for a particular channel model (VA3). The simulation results confirm results from other companies showing that DPCCH gating significantly increases VoIP system capacity.
2
Simulation Assumptions

Part of the system assumptions and parameter settings are listed as follows:

	Parameter
	Value
	comments

	Frame Size
	2ms TTI
	

	Inter site Distance
	2..8 km
	

	Number of Cells
	57
	

	Channel Model
	ITU Veh-A
	

	UE speed
	3 kmph
	

	Voice call length simulated
	50 seconds
	

	Voice on/off mean length
	3 seconds
	Exponential inter state time

	VoIP packet arrival interval 
	20 ms
	

	Number of HARQ channels
	8
	

	Max number of transmissions per packet
	5
	

	Voice activity
	50%
	

	UL DPCCH SNR target
	-21 dB
	

	E-DPCCH power offset
	-3dB
	

	HS-DPCCH
	Not modeled
	


Table 2.1 Simulation Assumptions
Additional simulation assumptions can be found in [1].  
For R-6, continuous DPCCH transmission is assumed. 
For R-7, two DPCCH gating patterns are considered:
· “R-7 IP”: 75% idle period is gated. 
·  “R-7”: 50% busy period and 75% idle period are gated. 
Busy period (BP) is the period that continuous full rate voice packets are transmitted. Idle period (IP) is the period that only SID and NULL packets are transmitted. 
3
Simulation Results
The following figures present results for the scenarios considered. Figure 3.1 shows RoT changes as a function of number of users.  The R-7 IP gating represents the gating pattern that only idle period is gated. It is about 25% better than R-6. It is seen that additional 25% capacity gain is obtained when both idle and busy period are gated. The simulations assume a maximum of 5 transmissions per voice packet. Figure 3.3 shows average delay of all cases. The average delay is directly related to average number of transmissions needed for each VOIP packet.
Figure 3.2 shows average PER in each case. Typically, it is not desirable to have average PER higher than 3%. A UE which has more than 3% PER is classified as an outage UE. Figure 3.4 gives system outage ratio that UE exceeds 3% PER vs the total UEs. 5% outage ratio limit is another way to define system capacity. Overall, it seems that RoT is the main matrix that limits the system capacity if average 7dB RoT limit is assumed. 
The capacity gain of gating both idle and busy period shows significant improvement than idle period only gating even though the percentage gated in busy period is smaller than that of idle period only gating case. One observation is that the RoT distribution has less variation in gating both busy and idle period case as shown in figure 3.5. The reason is because the gating on and off periods are much longer in idle period gating only case. Thus, gating both idle and busy period improves system capacity even further.  
[image: image1.emf]VOIP ROT System Level Results

0

1

2

3

4

5

6

7

8

9

10

0 20 40 60 80 100 120 140

Number of users

ROT(dB)

R-6 R-7 IP gating R-7 Gating


Figure 3.1: ROT as a function of number of users
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Figure 3.2: Average PER/FER as a function of number of users
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Figure 3.3: Average delay as a function of number of users
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Figure 3.4: System outage probability as a function of users
 [image: image5.emf]ROT distribution of two different gating patterns
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Figure 3.5: ROT distribution of IP gating vs IP+BP gating
4
Conclusions

This contribution has shown the system capacity comparison between R-6 and R-7 with two gating cases. These are preliminary results based on VA3 channel models. 
It is seen that DPCCH gating provides significant capacity improvement for a VoIP system. The improvement is roughly 50% better for R-7 with idle and busy period gating case vs. R-6 no gating case. It is important to note the capacity benefits achieved from gating over data active periods. 
For future meetings, additional system simulation studies are planned to verify gating gains under different channel models, different number of retransmissions, frame lengths, and different gating patterns.  
We proposed capturing the analysis and results presented in this document in [2]. 
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