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1
Introduction

This document presents VoIP capacity simulations with and without gating.
2
Simulation assumptions
The simulated radio network consists of 12 three-sector sites (36 cells) with 1.5 km site-to-site distance deployed in an ordinary hexagonal layout. Wrap-around is used to prevent border effects. Standard models for distance attenuation (29+35*log(d) where d is distance [m]), shadow fading (lognormal with standard deviation of 8 dB) and, multi-path fading (3GPP Typical Urban) are used.

A comprehensive WCDMA system model is used. The physical layer models, comprising quality models, measurement models and power control models, have slot-level time resolution. Hybrid ARQ with 8 parallel processes and Chase combining are included. An RLC protocol configured in unacknowledged mode is modeled in detail.

The speech codec is AMR12.2 and the speech activity is 50%, with on and off periods distributed exponentially.

Headers are compressed using RoHC (for VoIP) and we assume a constant state where the remaining header size is 3 bytes throughout the simulation. The scheduler is QoS-aware and determines priority based on delay (after a packet has arrived at the buffer). The total time for scheduling and HARQ retransmissions is maximum 100ms.
Some simulation parameters are given in Table 1. 

Table 1. Simulation parameters

	Parameter
	Value
	comments

	Path loss Model: COST 231
	-29.03-35.22*log10(d)
	

	Shadowing standard deviation [dB]
	8
	

	Propagation Channel
	3GPP Typical Urban
	

	Number of cells
	36
	

	Cell layout
	3-Cell Clover Leaf
	

	Inter-site Distance [m]
	1500
	

	Frequency
	2 GHz
	

	EUL TTI length
	2 ms
	

	Receiver Type
	RAKE
	

	Max UL HARQ attempts
	5
	

	Max UL delay threshold
	75 ms
	

	E-DPCCH 
	Fixed
	

	UL DPCCH CIR target
	-22 dB
	

	E-DPCCH power offset
	0 dB
	

	E-DPDCH power offset
	10 dB
	

	HS-DPCCH
	Not modelled
	

	EUL Outer Loop
	Not modelled
	

	Voice call mean length
	30 seconds
	

	Voice on/off mean length
	2 seconds
	

	RLC SDU size
	280 bits
	AMR12.2 + ROHC 3 bytes

	UE speed
	3 kmph
	

	VoIP packet arrival interval 
	20 ms
	

	Voice activity
	50%
	

	Satisfied user single link
	Max 1% PLR @ 95%
	


3
Simulation results
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Figure 1  Ideal capacity gain with gating. HS-DPCCH (ACK/CQI) not modeled
Figure 1 depicts the capacity gain with gating mechanism. The DPCCH update interval is set to every 8th TTI. A 3-slot DPCCH preamble is used before actual data is transmitted. Note that there is no ACK/CQI modeled here. The relative gain with gating is in the order of 80%.
Figure 2 shows the noise rise. Using 7-8 dB noise rise as a limit for capacity, the absolute numbers gets a bit lower compared to previous figure, but the relative difference of 80% remains.

Figure 3 shows that the average number of transmission attempts per packet and user is around 1.22 without gating and 1.3 with gating. With gating, it is beneficial to have a rather low mean number of transmission attempts per packet and user, since retransmissions may otherwise limit the gain from the gating by filling up large portions of the gating gaps. Thus, the low retransmission rate in these simulations partly explains the rather high capacity gains obtained in these simulations.
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Figure 2  UL noise rise with and without gating
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Figure 3  Number of transmission attempts per user
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Figure 4  Gating capacity gain when UE closed loop power adjustment halted when DPCCH is inactive
The gating mechanism also affects the closed loop power control. For example, when DPCCH is not transmitted it is not possible to measure the UL SIR, and hence the UE power control is halted when DPCCH is inactive. The gating capacity with halted UE power control is shown in Figure 4. It shows that at this low velocity (3 km/h), there is almost no impact at all with halted PC compare to the ideal PC.
We plan to investigate halted PC for higher velocities and also other power control impairments that may occur due to the gating mechanism.
4
Conclusions

We have shown that the ideal capacity gain is around 80% and that the gain benefits from a relatively low mean number of transmissions per packet and user.  However, the power control impairments due to the gating mechanism need to be studied further. Also, the HS-DPCCH should be included to give a full understanding of the gating gain.
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