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1 Introduction

In meeting RAN4#47 a new E-DCH phase shift model was presented in [1] since an earlier model showed significant system performance loss [2].  We provide results based on the proposed model in [1] and have also simulated for other models listed in table 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. The simulation assumptions are the same used in our previous contribution [2].
2.1 Link Simulation Parameters

The additional parameters for link simulation are given in table 1.  As indicated in the table no modelling of inner loop power control is performed and a fixed E-TFCI is used. 
Table 1: Simulation parameters for link simulation

	Parameter
	Value

	UL DPCCH slot format
	0

	Phase shift model
	See table 2

	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

	(ed/(c
	42/15

	(ec/(c
	19/15

	ACK
	30/15

	CQI 
	24/15

	HS-DPCCH/DPCCH offset
	30% (3 symbols)


2.2 Phase Shift Model

The link simulation requires a realistic E-DCH and HS-DPCCH power transmission pattern, which in turn should be associated with phase shift that typical occurs in the UE at the E-DCH TTI boundary and for the HS-DPCCH possibly with an offset relative to start of E-DCH TTI. The phase shift model presented in [1] is repeated in table 2 (model # 1). In addition we have also simulated slightly different models i.e. model # 2, model # 3 and model # 4 in table2. 

	Initial UE Tx Power = -5 dBm

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

	
	
	
	
	Model # 1 [1]
	Model #2
	Model #3
	Model #4

	1
	3
	-5
	-2
	3
	3
	5
	5

	2
	6
	-2
	4
	40
	30
	20
	15

	3
	-1
	4
	3
	-2
	-2
	-5
	-5

	4
	6
	3
	9
	8
	8
	10
	15

	5
	-5
	9
	4
	-5
	-5
	-10
	-15

	6
	3
	4
	7
	3
	3
	5
	5

	7
	5
	7
	12
	30
	20
	20
	15

	8
	-6
	12
	6
	-30
	-20
	-20
	-15

	9
	1
	6
	7
	1
	1
	5
	5

	10
	-6
	7
	1
	-5
	-5
	-10
	-15

	11
	-3
	1
	-2
	-3
	-3
	-5
	-5

	12
	5
	-2
	3
	3
	3
	10
	15

	13
	-3
	3
	0
	-3
	-3
	-5
	-15

	14
	-5
	0
	-5
	-40
	-30
	-20
	-10

	15
	3
	-5
	-2
	3
	3
	5
	5

	16
	-3
	-2
	-5
	-3
	-3
	-5
	-5


Table 2: Relationship between Phase Shifts (deg) and Power Steps (dBm)
2.3 Performance Measures

Simulations shall study the impact on E-DCH system throughput and ACK mis-detection when transmitting DPCCH, E-DPCCH, E-DPDCH and HS-DPCCH. The E-DPDCH target throughput should be maintained at 70%. The purpose of the simulation is to find the phase shift that gives an acceptable performance loss in terms of the received Eb/No with respect to the reference case (00 phase shift). 
3 Simulation Results

The tables below (table 3 and table 4) provide initial simulation results according to the assumptions and models described in section 2. The results in table 3 show that for model # 1 the demodulation loss at the Node B is quite significant (i.e. for TU3) but is reasonable for model # 2, model # 3 and model # 4. The results in table 4 show that for model # 1 and model # 2 the ACK mis-detection relative degradation at Node B is significant but is reasonable for model # 3 and model # 4. 
Table 3: Demodulation loss corresponding to different phase shift models
	Phase shift Model
	Demodulation loss compared to reference case [dB];
E-DPDCH target = 70% throughput


	
	AWGN
	TU3

	Model # 1
	0.2
	0.6

	Model # 2
	0.2
	0.4

	Model # 3
	0.1
	0.3

	Model # 4
	0.1
	0.3


Table 4: Demodulation loss corresponding to different phase shift models

	Phase shift Model
	Demodulation loss compared to reference case [dB];

ACK mis-detection, P(ACK -> NACK or DTX) at 

error ratio 1%



	
	AWGN
	TU3

	Model # 1
	1.3
	0.8

	Model # 2
	0.8
	0.5

	Model # 3
	0.4
	0.1

	Model # 4
	0.2
	0.1


4 Conclusion and Proposal
This contribution provides link simulation results to observe the impact of phase shift due to E-DCH and HS-DPCCH transmission on the base station demodulator performance. The results based on the phase shift model # 1 in [1] show substantial loss (0.6 dB in TU3) on link level in the throughput scenario (table 3). For ACK mis-detection scenario model # 1 and model # 2 show considerable losses (i.e. 0.8 dB in AWGN). But model # 3 and model # 4 seems acceptable. Therefore we suggest that UE phase shift requirements are specified in TS 25.101 [4] according to model # 3 or model # 4. 
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