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1 Introduction

Current there are no UE phase discontinuity requirements when transmission takes place over E-DCH. There are corresponding requirements for DCH and HS-DPCCH transmissions [1].

In earlier RAN4 meetings the need for specifying UE requirements on phase discontinuity when E-DCH is transmitted has been discussed [2-4]. In [4] we suggested to perform system study to observe the E-DCH power variation behaviour. The proposal was that the power variation model obtained from the system analysis is to be eventually utilized in link simulation to evaluate the demodulation loss impact at the Node B. 
The paper provides E-DCH power variation based on the system simulation in realistic E-DCH transmission scenarios. 

2 Simulation Model
The simulation parameters are summarized in table 1. Multi-cellular environment is considered; there is at least one E-DCH user in each cell on the average. There is no DCH traffic in the system. The simulations are dynamic; users move and perform handovers. Traffic model is based on file upload. After uploading the file the user’s session is over but new user is created to maintain the system load. 
Table 1: System simulation parameters

	Parameter
	Value

	Cellular layout
	7 sites; 3 cells per site with wrap around.

	Cell radius
	500 m

	Traffic model: file upload
	Large size, different for each user base on statistical model

	TTI
	2 ms, 10 ms; simulated for 2 cases separately.

	UE maximum power
	21 dBm

	UL Power Control
	ON

	Propagation condition
	TU3 (3 km/hr)

	Shadow fading standard deviation
	8 dB

	Shadow fading correlation between cells
	0.5

	E-DCH modulation
	QPSK

	Carrier Frequency
	2.0 GHz


The scheduling is not channel dependent in a sense that only average radio conditions are considered for issuing the grants. More specifically an absolute scheduling grant is updated every 50 ms depending upon radio conditions and traffic. All possible E-TFC indices are used for E-DCH transmissions i.e. all possible transport block sizes can be transmitted. The UE performs E-FTC restriction when reaching the power limiting situation. The UE maximum power reduction is not implemented in the simulation.

3 Simulation Results
The total power variation with respect to DPCCH power versus time for 2 ms and 10 ms TTI is shown in figures 1 and 2 respectively. It is important to observe two aspects: relative power step size and the frequency of the occurrence of large steps. For better illustration similar results on much shorter time scales are also provided in Annex A in figures 5 and 6. 

One observation is that though at times the power step can be very large but it does not occur on TTI or even frame basis. One reason is that in E-DCH channel dependent scheduling is not done. Therefore the grants are updated in the order of 50 ms regardless of TTI. The large step (e.g. 10 dB or more) still occurs occasionally due to several reasons: updating of grant, E-TFC restriction etc.

The distributions of power steps are also shown in figure 3 for both 2 ms and 10 ms TTI. The figure also depicts that when practical limitations are considered (e.g. realistic scheduling model) then the power steps on the average are not as large as expressed in earlier contributions [2-3]. 
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Figure 1: Total E-DCH power relative to DPCCH: 2 ms TTI
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Figure 2: Total E-DCH power relative to DPCCH: 10 ms TTI
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Figure 3: Distribution of total E-DCH power relative to DPCCH: 2 & 10 ms TTI
4 Proposed Model for Link Level Studies
By taking into consideration the analysis and results presented in this paper we suggest a power step variation model as shown in figure 4. The pattern comprises of 8 TTI and is periodicity repeated. The power step sizes ((P) at the start of TTI are listed in table 1. 

This model provides a pattern that should be associated with phase variation and therefore can be used for performing the link simulations to observe the impact on the Node B demodulator loss. The proposed link simulation study is discussed in another contribution [5]. 
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Figure 4: E-DCH power step variation cycle
Table 1: E-DCH signalling pattern

	Power step boundary
	Power step size, P [dB]

	Start of TTI1
	3

	Start of TTI2
	6 

	Start of TTI3
	3 

	Start of TTI4
	-6 

	Start of TTI5
	-3 

	Start of TTI6
	-3 

	Start of TTI7
	3 

	Start of TTI8
	-3 


5 Summary 
In this paper we have provided system simulation results to develop E-DCH power step variation model, which can be associated with the phase transitions. The phase transition model can then be used in the link simulations. The aim of the link study would be to evaluate the system impact of E-DCH phase discontinuity on Node B demodulation performance and if necessary define E-DCH phase discontinuity requirements. This is discussed in another contribution [5]. 
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Annex A: E-DCH Power Variation 
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Figure 5: Total E-DCH power relative to DPCCH: 2 ms TTI
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Figure 6: Total E-DCH power relative to DPCCH: 10 ms TTI
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Figure 7: E-DPDCH power relative to DPCCH: 2 ms TTI
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