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1 Introduction

The discussion concerning E-DCH Phase discontinuity of UE has been continued. In the last RAN4 meeting, Ericsson proposed power step variation for phase shift modeling based on their system level simulations, and link level simulation results were also presented [1][2]. Additionally in the ad-hoc, several assumptions were discussed and agreed [3]. In this contribution, we show the combining model of HS-DPCCH power profile, which was shown in the ad-hoc minutes, and E-DPDCH power step that Ericsson proposed, and our initial link level simulation results are presented. Phase Power characteristic of PA refers to the one that Qualcomm showed in e-mail reflector [4].
2 Assumptions 
Figure1 shows combining power step variation between the E-DPDCH power profile, which was proposed by Ericsson, and agreed HS-DPCCH power profile. Since one slot timing offset is assumed, there are 16 power steps in this model. Power step size for each step is also sown in this figure. 
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Fig.1 Power step variation combining E-DPDCH and HS-DPCCH
Next, we think about the phase shift occurrence according to the power step. When we see the PA characteristics, which Qualcomm shows in the e-mail reflector, there is little phase shift in most areas, i.e. within 5degrees/dBm. But the phase changes greatly when transmission power is crossing a certain dBm point, e.g. phase shift of 24.61 degrees occurs when transitions is from 6.17dBm to 7.79dBm. PA phase/power characteristics, which are presented by Qualcomm, are attached in Annex for the references.
Because the phase shift is occurred when each power step shown in figure1 crosses specific transmission power, the demodulation performance will change due to the relative relation between specific transmitting power and the power step. Thus, we set 5 test cases for investigation. The dotted line in figure2 corresponds to specific transmitting power. Since we assume that large phase shift occurs when each power step intersects with this dotted line, 30degrees is used for crossing steps and 0degrees is assumed for other power steps. The phase shift pattern for each test case is shown in table 1.
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Fig.2 Relative relation between specific transmitting power and the power step
Table1. Phase shift pattern models
	Phase shift 

boundary
	Phase Shift model [degrees]

	
	Case1
	Case2
	Case3
	Case4
	Case5

	1
	+30
	0
	0
	0
	0

	2
	0
	+30
	0
	0
	0

	3
	0
	0
	0
	0
	0

	4
	0
	0
	+30
	0
	0

	5
	0
	0
	-30
	0
	0

	6
	0
	0
	+30
	0
	0

	7
	0
	0
	0
	+30
	0

	8
	0
	0
	0
	-30
	0

	9
	0
	0
	0
	0
	0

	10
	0
	-30
	-30
	0
	0

	11
	0
	0
	0
	0
	0

	12
	0
	+30
	0
	0
	0

	13
	0
	-30
	0
	0
	0

	14
	-30
	0
	0
	0
	0

	15
	+30
	0
	0
	0
	0

	16
	-30
	0
	0
	0
	0


Based on the modelled phase shift pattern as in table1, we investigate the performance degradations using FRC#1 in AWGN and TU3. The simulation assumptions are shown in Annex. Performance degradation at 70% throughput for each test case comparing with case5 is summarised in tabel2. From our initial simulation results negligible degradation are obtained through the test. Though phase shift within 30 degrees doesn't give performance impact in AWGN and TU3, further investigation will be necessary for other fading environment and PA characteristics.
Table2. Performance loss compared with Case5
	Phase Shift model
	Demodulation loss compared with Case5 [dB] @ 70% E-DPCH Throughput

	
	AWGN
	TU3

	Case1
	0.2
	0.4

	Case2
	0.15
	0.35

	Case3
	0.15
	0.35

	Case4
	0.05
	0.2


3 Conclusion
In this document, we showed test assumptions for UE phase discontinuity, and showed initial simulation results using PA Phase/Power characteristics presented in e-mail reflector for alignment purposes. We would like to discuss the details of test condition, e.g. Phase shift model, Channel mode and PA characteristics, for this issue. 
4 References
[1] R4-080157 “System Model to Study Impact of E-DCH Phase Discontinuity”, Ericsson
[2] R4-080158 “System Model to Study Impact of E-DCH Phase Discontinuity”, Ericsson
[3] R4-080461 “Minutes of the ad hoc UE phase discontinuity”, Agilent Technologies
[4] R4-08xxxx “UL PA Phase/Power characteristics for the purpose of E-DCH Phase Discontinuity Test”, presented in e-mail reflector by Qualcomm
5 Annex
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Figure A1: Phase v/s PA Power, Step E- PA power is reduced from +20dBm to -20dBm, copied from [4]
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Figure A2: Phase v/s PA Power, Step E- PA power is increased from -20dBm to +20dBm, copied from [4]
Table A1 Simulation parameters for link simulation copied from [1]
	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 1

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

	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


