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1 Introduction

In the last RAN4 the need for specifying UE requirements on phase discontinuity when E-DCH is transmitted was discussed [1]. Based on the usable beta factors for DCH, E-DCH and HS-DPCCH it was concluded that UE power step with E-DCH transmission could become as large as 16 dB, which may cause large phase shift leading to demodulation loss at the Node B receiver. Based on this analysis phase shift requirements of up to 30o for 90% of the time (statistical) were proposed [2]. Similar requirements are specified for HS-DPCCH [3], which does not have to be time aligned with the UL DPCCH slot. On the other and E-DCH is always time aligned with UL DPCCH slot boundary.

We believe realistic system analysis is needed to carefully observe the impact of E-DCH phase shift before agreeing for any such requirements. This would one the one hand ensure good system performance and at the same time would not put unnecessary hard requirements on the UE.  The aim of this contribution is to propose a methodology in evaluating the impact of E-DCH phase shift on the system. 

2 Evaluation Methodology
We believe there are at least two important factors that need to be considered when evaluating the E-DCH phase discontinuity: power step size and frequency of step variation. Thus the effect of demodulation at the Node B will be determined both by the phase shift and also how frequently the phase shift occurs. This means occasional occurrences of even large power steps would have less adverse effect on Node B demodulator. Therefore we believe looking alone at the worst possible power step is not realistic.

There are number of factors, which would influence both power steps and power step variations. Some important factors are:
· Uplink scheduling at Node B

· Traffic pattern

· E-TFC restriction in UE 

Obviously fast scheduling and bursty traffic would lead to more frequent power step variation or transitions and could have more impact on the uplink demodulation. We therefore suggest realistic power step model that takes into account the above factors (realistic scheduling and traffic scenarios) should be used for evaluating the impact on uplink demodulation based on link level analysis. This type of work was done previously in the context of HS-DPCCH phase discontinuity [4]. In summary the evaluation could be done in two steps:

I. Acquire realistic power step transition model from system analysis

II. Use the model in I) in link simulator to evaluate uplink demodulation loss
Each power step transition will be associated with some phase shift that can be agreed in RAN4 as it was done when evaluating the impact of HS-DPCCH phase discontinuity [4].

If this methodology is acceptable, such a model could be provided in future and could be used for further studies. 
3 Summary 
An earlier contribution has argued for specifying the phase discontinuity requirements due to E-DCH transmission. In this paper we have suggested to use a realistic UE uplink power step model based on some realistic system analysis. This model can mimic the E-DCH transmission and therefore can be used to study the impact of phase discontinuity due to E-DCH on Node B demodulator. 

4 References


[1] R4-070750, “Impact of E-DCH power steps on UE Tx linearity”, Agilent.
[2] R4-070751, “Introduction of Phase discontinuity for E-DCH”, Agilent.

[3] 3GPP TS 25.101, “User Equipment (UE) radio transmission and reception (FDD)”.  
[4] R4-060431, “HS-DPCCH Phase Discontinuity Simulation Results”, Ericsson.






