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1. Introduction
When considering HSDPA, the biggest change in the Uplink might be seen as the addition of the High Speed Dedicated Physical Control CHannel (HS-DPCCH). The HS-DPCCH is not continuously transmitted and not necessarily time-aligned with the DPDCH/DPCCH – being a shared channel the HS-DPCCH is only fixed in time relative to the Common PIlot CHannel (CPICH).
If the HS-DPCCH is not time-aligned with the DPDCH/DPCCH, power steps can occur during transmission of the DPDCH/DPCCH time slot. Such a situation may, in turn, give rise to phase discontinuities during the slot transmission that could result in a degradation of the received signal quality, and which may ultimately impact the Base Station (Node B) ability to demodulate the DPDCH/DPCCH when the HS-DPCCH is transmitted.

Simulation results in this document examine this situation, including the effects of power control.

This document presents results showing the effect of Phase Discontinuities on the Eb/No required to achieve a specified BLER.

2. Simulation Conditions
Simulation parameters and assumptions are given in table 2.1. The simulation activity pattern and associated phase changes are given in table 2.2. These also include assumptions not specified in [1]. This document only considers scenario 1, the impact of phase discontinuities, due to the presence of HS-DPCCH, on the performance of the DPDCH receiver in the Node B.
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Table 2.1 Simulation Parameters and Assumptions
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Figure 2.1 Simulation Waveform
	Slot
	HS-DPCCH
activity
	Total power 
(dB)
	Power step
(dB)
	Phase step for 3°/dB
(°)
	Phase step for 6°/dB
(°)
	Phase step for 9°/dB
(°)
	Phase step on 30°/transition
(°)

	0
	ACK
	9.30
	+2.75
	+8
	+17
	+25
	+30

	1
	CQI
	8.50
	-0.80
	-2
	-5
	-7
	-30

	2
	CQI
	8.50
	0
	0
	0
	0
	0

	3
	-
	6.55
	-1.95
	-6
	-12
	-18
	0

	4
	-
	6.55
	0
	0
	0
	0
	0

	5
	-
	6.55
	0
	0
	0
	0
	0

	6
	ACK
	9.30
	+2.75
	+8
	+17
	+25
	+30

	7
	-
	6.55
	-2.75
	-8
	-17
	-25
	-30

	8
	-
	6.55
	0
	0
	0
	0
	0

	9
	ACK
	9.30
	+2.75
	+8
	+17
	+25
	+30

	10
	-
	6.55
	-2.75
	-8
	-17
	-25
	-30

	11
	-
	6.55
	0
	0
	0
	0
	0

	12
	-
	6.55
	0
	0
	0
	0
	0

	13
	-
	6.55
	0
	0
	0
	0
	0

	14
	-
	6.55
	0
	0
	0
	0
	0


Table 2.2 : HS-DPCCH Activity Pattern and Phase Steps

3. Simulation Results
The increase in Eb/No required to maintain the target BLER of 1% relative to an un-distorted link is given in Table 4.1.

	Phase discontinuity
	AWGN 

Loss (dB)
	VA30

Loss (dB)

	3°/dB
	0.0
	0.0

	6°/dB
	0.1
	0.0

	9°/dB
	0.3
	0.3

	30°
	0.3
	0.4


Table 3.1 - UL64k DTCH performance loss, TPC on (1% BLER)

4. Conclusion
This document provides simulation results showing the impact of phase discontinuities occurring in the UE transmitter on the Node B receiver performance.
When the UL DPDCH (64kbps) is fully active a degradation of up to 0.3 dB (for AWGN) and 0.4dB (for VA30) has been measured using appropriate simulation models. This degradation is considered to be of low significance for this scenario.
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