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1. Introduction

Currently HS-DPCCH phase discontinuity requirements are not specified in 25.101 [1]. In the last meeting (RAN4#37) simulation assumptions were agreed [2] to evaluate the system impact of HS-DPCCH phase discontinuity. This document provides demodulation performance at the Node B for different HS-DPCCH phase shifts and HS-DPCCH time offsets with respect to DPCCH with some modification of the agreed parameters [2]. 
2. System Assumptions and Model
Simulation assumptions to evaluate the system impact of HS-DPCCH phase shift were agreed in R4-051438 [2]. However we have identified some discrepancies in the agreed simulation assumptions. We believe it is important to model UL DPDCH, which is used to report uplink signalling, status reporting, RLC acknowledgement etc. The UL DPDCH is bursty therefore it should be modelled with activity factors. In this contribution 64 kbps from A.3 in TS 25.104 [3] is used and the idea is to simulate it for low (10%-20%) and high activity factors (100%). Secondly we have also simulated for several HS-DPCCH/DPCCH time offset values. Thirdly, HS-DPCCH power steps used in the simulation are different than those proposed in R4-051438 [2] because of introducing 64 kbps UL DPDCH with different activity factors. HS-DPCCH phase shift of 18 degrees per dB is also simulated in addition to the agreed values of 3, 6 and 9 degrees per dB, since HS-DPCCH power steps are relatively shorter at higher UL DPDCH activity (e.g. 100%). Due to the time constraint we have mainly focused on obtaining results for AWGN and case 3 propagation conditions. The simulation parameters used in our evaluation are summarized in table 1.
Table 1: Simulation parameters
	Parameter
	Value

	UL DPCCH slot format
	0

	UL DPDCH
	64 kbps as defined in TS 25.104

	UL DPDCH activity
	100% 

	HS-DPCCH phase shift
	0, 3, 6, 9, 18 degrees per dB

	(c
	8/15

	(d
	15/15

	∆ACK
	30/15

	∆CQI
	24/15

	HS-DPCCH/DPCCH time offsets
	2, 4, 8 symbols

	UL TPC 
	OFF (no uplink power control)

	Propagation conditions
	AWGN, Case 3


The HS-DPCCH signalling pattern (ACK/NACK and CQI) and their power step are shown in table 2 for the case when UL DPDCH is active all the time (100%). The pattern itself is the same as proposed in [2] except the power step sizes are different. The pattern is repeated every 12 ms as agreed in [2].
   Table 2: HS-DPCCH signalling pattern

	Power step slot boundary
	Power step size, P [dB]

	Start of Ack
	6

	Start of CQI
	-1.4

	End of CQI
	-4.8

	Start of CQI
	4.8

	End of CQI
	-4.8

	Start of CQI
	4.8

	Start of Ack
	1.4

	End of Ack
	-1.4

	End of CQI
	-6


3. Simulation Results

Results are obtained to depict the demodulation performance at the Node B for different HS-DPCCH phase shift, UL DPDCH activity, HS-DPCCH/DPCCH time offsets etc. The performance measure is the required Eb/No value to achieve 1% BLER target. The Eb/No is measured as the total energy of all the uplink received channels (DPDCH, DPCCH, HS-DPCCH), which is according to the definition in section 8.1 in 25.104 [3]. 
Table 3 show the simulation results with 100% UL DPDCH activity for three different values of HS-DPCCH phase shift (0, 9 and 18) and time offsets between HS-DPCCH/DPCCH (2, 4 and 8 symbols). Results are given for AWGN and Case 3 propagation conditions. In the table X and Y represent absolute Eb/No figures for AWGN and case 3 propagation conditions respectively. The relative degradation with varying phase shift is between 0.5-0.8 dB for AWGN case. The relative degradation with varying phase shift is between 0.3-0.5 dB for case 3. The impact of different HS-DPCCH/DPCCH time offsets on Eb/No values is minimal for the given phase shift. 
Table 3: Simulation results in terms of Eb/No [dB] for UL DPDCH activity = 100%

	
	HS-DPCCH Phase Shift [degrees per dB]

	
	0o
	9o
	180

	AWGN
	X
	X+0.5
	X+0.8

	Case 3
	Y
	Y+0.3
	Y+0.5


Based on our initial results we believe more investigation is needed in this area. We are therefore further evaluating the case with low UL DPDCH activity case, where we expect worse degradation than shown in table 3 due to larger power step sizes. After investigation is complete, we expect to conclude what type of UE requirements [1] would be needed, if necessary, in order to limit the demodulation loss at the node B. 
4. Conclusions
This contribution provides simulation results showing the system impact of HS-DPCCH phase discontinuity. It has been observed that when UL DPDCH (64 kbps) is fully active, the degradation in terms of Eb/No at the Node B is in the range of 0.3-0.8 dB for 90-180/dB of HS-DPCCH phase shift. Based on our initial results we believe further investigation should be done by simulating more realistic scenarios. Therefore the case with low UL DPDCH activity (10%-20%) is under investigation. 
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