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1 Introduction

It can be shown that uplink system performance can be impacted by the magnitude and frequency of phase discontinuity during E-DCH transmission. It is therefore important to have a requirement on phase discontinuity which ensures good UL link demodulation performance without putting unnecessary hard requirements on the UE. 
The aim of this contribution is to propose realistic simulation assumptions and link models derived from the system simulations [1]. The models are to be used for evaluating the E-DCH receiver demodulation performance. This is an exercise very similar to the one carried out ahead of specifying the HS-DPCCH phase discontinuity requirements [2]. 
2 System Assumptions and Model
The system impact of the E-DCH phase discontinuity on the demodulation performance at the Node B can best be evaluated using link simulation in which the actual Node B receiver is implemented. 
2.1 Phase Shift Model

The link simulation requires a realistic E-DCH power transmission pattern, which in turn should be associated with phase shift that typical occurs in the UE at the E-DCH TTI boundary.  
Figure 1 shows the E-DCH power transition pattern that is to be repeated after every 8 consecutive TTI when running the link simulations. 
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Figure 1: E-DCH power step variation cycle

The model is derived from the system simulation [1]. Although the pattern in figure 1 is shown to be valid for 2 ms TTI but similar pattern in terms of power step sizes is applicable for 10 ms TTI; this was shown in the system analysis [1]. In the model for doing link simulations the phase shift associated with each transition is critical rather than the actual power step.
Some examples of the corresponding phase shift models are expressed in table 1. In all the models (#1 to # 4) a constant phase shift, regardless of the power step size, occurs at every TTI border during transmission of E-DCH. Our suggestion is to simulate for several phase shift models and evaluate the system impact (i.e. demodulation loss). 
Table 1: E-DCH phase shift pattern models

	Phase shift boundary
	E-DCH Phase shift [degrees]

	
	Reference 
	Model#1
	Model#2
	Model#3
	Model#4

	Start of TTI1
	0
	15
	30
	45
	60

	Start of TTI2
	0
	30
	60
	90
	120

	Start of TTI3
	0
	15
	30
	45
	60

	Start of TTI4
	0
	30
	60
	90
	120

	Start of TTI5
	0
	30
	30
	45
	60

	Start of TTI6
	0
	30
	30
	45
	60

	Start of TTI7
	0
	30
	30
	45
	60

	Start of TTI8
	0
	30
	30
	45
	60


2.2 Link Simulation Parameters
The additional parameters for link simulation are given in table 2.  As indicated in the table no modelling of inner loop power control is performed and a fixed E-TFCI is used. 
Table 2: Simulation parameters for link simulation
	Parameter
	Value

	UL DPCCH slot format
	0

	UL DPDCH
	64 kbps as defined in A.3 in TS 25.104 [3]

	UL DPDCH activity
	0%  (DTX)

	Phase shift model
	See table 1

	EUL channel
	Fixed reference channel # 1 defined in A.10 in TS 24.104 [3]

	UL TPC 
	OFF (i.e. no uplink power control)

	Propagation conditions
	AWGN, TU 3

	E-TFCI
	42

	E-DCH modulation
	QPSK

	TTI
	2 ms

	(d/(c
	0/15

	(ed/(c
	42/15

	(ec/(c
	19/15


2.3 Performance Measures
Simulations shall study the impact on E-DCH (BLER) when transmitting DPCCH, E-DPCCH and E-DPDCH. The E-DPDCH BLER target should be maintained at 1%. The purpose of the simulation is to find the phase shift that gives an acceptable performance loss of not more than 0.2 dB in terms of the received Eb/No with respect to the reference case (00 phase shift). 
3 Simulation Results

The table below (table 3) provides initial simulation results in terms of according to the assumptions and models described in section 2. The results show that in AWGN only model # 1 ensures that demodulation loss at the Node B remains below the suggested loss target of 0.2 dB.
Table 3: Demodulation loss corresponding to different phase shift models
	Phase shift Model
	Demodulation loss compared to reference case [dB];
E-DPDCH BLER target = 1%



	
	AWGN
	TU3

	Model # 1
	0.2
	0.2

	Model # 2
	0.7
	0.6

	Model # 3
	1.2
	1.2

	Model # 4
	1.5
	1.6


4 Conclusion and Proposal
This contribution suggests a link model to study the E-DCH phase discontinuity. We have also provided initial simulation results showing the system impact of E-DCH phase discontinuity.
It is proposed that RAN4 studies the impact of E-DCH phase discontinuity according to the simulation models and assumptions given in section 2 of this paper. Based on these studies the necessary UE E-DCH phase discontinuity requirements are specified in [4]. Nevertheless suggestions from other companies are also welcome to improve the models to be used in this study.
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