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1 Introduction

The discussion concerning E-DCH Phase discontinuity of UE has been continued. In the last RAN4 meeting, we presented the initial simulation results based on the simplified Phase shift model for alignment purposes [1]. Discussing with other documents [2-3], a more realistic phase shift model including the PA hysteresis was requested and Qualcomm presented a new phase shift model at the end of the meeting reflecting the hysteresis in the PA [4]. In this contribution, we show further link level simulation results based on the proposed new phase shift model.
2 Assumptions 
Based on the proposed phase shift model, which is shown in annex, we investigate the performance degradation for several slot timing offsets between E-DPDCH and HS-DPCCH as shown in figure1. Other simulation parameters are also shown in annex.
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Case1  (6.67%)  2  symbols   

Case2  (13.3%)  4  symbols  

Case3  (30.0%)  9  symbols  

Case4  (33.3%) 10 symbols 


Fig.1 Power step variation combining E-DPDCH and HS-DPCCH
Performance degradation at 70% throughput for each test case comparing with no phase shift is summarised in table 1. From our simulation results a little degradation are obtained through the test. In other words, it has been understood that performance degradation is small in the model where 40° phase rotates partially. However, there might be attention in the writing of the specification because the performance degradation will be increased if the frequency of the rotation goes up.
Table1. Performance loss compared with Case5 (No Phase Shift)
	Phase Shift model
	Demodulation loss compared with Case5 [dB] @ 70% E-DPCH Throughput

	
	AWGN
	TU3

	Case1:  2 symbols
	0.24
	0.50

	Case2:  4 symbols
	0.26
	0.52

	Case3:  9 symbols
	0.24
	0.42

	Case4:  10 symbols
	0.22
	0.42


3 Conclusion
In this document, we showed link level simulation results using PA Phase/Power characteristics presented in the last RAN4 meeting. We would like to discuss how to specify the requirements for phase discontinuity for uplink E-DPDCH.
4 References
[1] R4-081094”Initial simulation results for E-DCH with UE Phase Discontinuity”, Panasonic
[2] R4-080953”Impact of E-DCH Phase Discontinuity on BS Demodulation Performance
“, Ericsson 

[3] R4-081012”UE PA Phase/Power characteristic for the purpose of E-DCH Phase Discontinuity Test”, Qualcomm Europe

[4] R4-081232”UP PA phase shift model for the purpose of E-DCH phase discontinuity test“, Qualcomm
[5] R4-080157 “System Model to Study Impact of E-DCH Phase Discontinuity”, Ericsson
5 Annex

Table A1: Relationship between Phase Shifts (deg) and Power Steps (dBm) [4]
	Initial UE Tx Power = - 5 dBm

	STEP
	Power Step Size [dB]
	Initial Power (dBm)
	Final Power (dBm)
	Phase shift (Degrees)

	1
	3
	-5
	-2
	3

	2
	6
	-2
	4
	40

	3
	-1
	4
	3
	-2

	4
	6
	3
	9
	8

	5
	-5
	9
	4
	-5

	6
	3
	4
	7
	3

	7
	5
	7
	12
	30

	8
	-6
	12
	6
	-30

	9
	1
	6
	7
	1

	10
	-6
	7
	1
	-5

	11
	-3
	1
	-2
	-3

	12
	5
	-2
	3
	3

	13
	-3
	3
	0
	-3

	14
	-5
	0
	-5
	-40

	15
	3
	-5
	-2
	3

	16
	-3
	-2
	-5
	-3


Table A2 Simulation parameters for link simulation copied from [5]
	Parameter
	Value

	UL DPCCH slot format
	0

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

	UL DPDCH activity
	0%  (DTX)

	Phase shift model
	See table A1

	EUL channel
	Fixed reference channel # 1 defined in A.10 in TS 25.104 

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

	Propagation conditions
	AWGN TU3

	E-TFCI
	42

	E-DCH modulation
	QPSK

	TTI
	2 ms

	(d/(c
	0/15

	(ed/(c
	42/15

	(ec/(c
	19/15


