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1. Introduction
The Study Item on Synchronised E-DCH [1] was approved at RAN plenary #37. The synchronised E-DCH concept aims to improve the Uplink by introducing OVSF user separation.

This document presents the results from the link level simulations of synchronous E-DCH performance with desynchronisation effects applied. 
2. Simulation assumptions
2.1. General assumptions

Table 1 captures default simulation assumptions valid for all of the presented simulations.
	Parameter
	Value

	E-DPDCH TTI
	2msec

	Channel delay profile
	Pedestrian A, 3kmph

	Spreading factor
	Variable (16, 4)

	Code rate
	1/3

	Power control error rate
	0%

	E-DPCCH detection error rate
	0%

	Maximum number of retransmissions
	4

	DPCCH SIR
	Various, to achieve a range of HARQ throughput levels

	Outer loop power control
	None

	Power control delay
	1 slot

	Receiver
	LMMSE

	Modulation for E-DPDCH
	BPSK (default)

	Scrambling code
	Short

	Number of receive antennas
	2

	Channel estimation
	Real


Table 1: General simulation assumptions

A group of 8 users was modelled for SF16 case and a group of 3 users was modelled for SF4. The data rates, spreading factors and RX SIR targets for all of the users were kept the same. The users were time synchronised on the transmit side. Each user generates three OVSF code channels; DPCCH, E-DPCCH and E-DPDCH.

2.2. Code allocation

Table 2 indicates the OVSF codes allocated for each user. The OVSF code space is divided into: 

· 16 SF16 codes, labelled SF16(1), SF16(2), …, SF16(16) or, 

· 4 SF4 codes, labelled SF4(1), SF4(2), …, SF4(4).

The DPCCH is mapped to the Q-branch and the E-DPCCH to the I-branch.

	User
	DPCCH
	E-DPCCH
	E-DPDCH   (SF16)
	E-DPDCH      (SF4)

	1
	SF256(1)
	SF256(2)
	SF16(2)
	SF4 (2)

	2
	SF256(3)
	SF256(4)
	SF16(3)
	SF4 (3)

	3
	SF256(5)
	SF256(6)
	SF16(4)
	SF4 (4)

	4
	SF256(7)
	SF256(8)
	SF16(5)
	N/A

	5
	SF256(9)
	SF256(10)
	SF16(6)
	N/A

	6
	SF256(11)
	SF256(12)
	SF16(7)
	N/A

	7
	SF256(13)
	SF256(14)
	SF16(8)
	N/A

	8
	SF256(15)
	SF256(16)
	SF16(9)
	N/A


Table 2: OVSF code allocations

Following spreading, a scrambling code is applied. Two cases for applying scrambling are considered; (i) Common scrambling code, in which case the same scrambling code is applied to all of the users, and the users become separated by OVSF codes and (ii) Separate scrambling codes, in which case a separate scrambling code is applied for each user; this is analogous to WCDMA.

2.3. Desynchronisation schemes

Desynchronisation effects have been modelled using fixed schemes across whole simulation. The schemes assume that channel delay profiles are not perfectly time-aligned and may vary either by ±⅛ or ±¼ chip length. Desynchronisation schemes have been presented in Table 3 and Table 4.
	¼ chip desynchronisation scheme

	User
	Pedestrian A channel delay profile

	1
	1
	2
	3

	2
	1 - ¼
	2
	3

	3
	1
	2 + ¼
	3 + ¼


	4
	1 + ¼
	2 - ¼
	3 + ¼

	5
	1 - ¼
	2 + ¼
	3 - ¼

	6
	1 + ¼
	2 - ¼
	3 - ¼

	7
	1 + ¼
	2
	3

	8
	1 - ¼
	2 + ¼
	3 + ¼


Table 3 Desynchronisation scheme applied in simulations - ±1/4 chip length.
	⅛ chip desynchronisation scheme 

	User
	Pedestrian A channel delay profile 

	1
	1
	2
	3

	2
	1 - ⅛
	2 + ⅛
	3 + ⅛

	3
	1 + ⅛
	2 - ⅛
	3 - ⅛

	4
	1 + ⅛
	2
	3 + ⅛

	5
	1 - ⅛
	2 + ⅛
	3

	6
	1
	2 - ⅛
	3 - ⅛

	7
	1 - ⅛
	2 + ⅛
	3

	8
	1
	2 - ⅛
	3 + ⅛


Table 4 Desynchronisation scheme applied in simulations - ±1/8 chip length.

3. Simulation results
Link level simulations with desynchronisation effects have been executed in order to inspect the performance of synchronous E‑DCH under non-ideal conditions. The results have been compared to the simulation results with ideal time-alignment. The performance losses due to desynchronisation have been measured for 70% throughput – the summary is gathered in Table 5.
	SF
	Synchronous E-DCH performance loss 

	
	±1/4 chip length desynchronisation
	±1/8 chip length desynchronisation

	16
	0.2 dB
	0.1 dB

	4
	0.1 dB
	0.1 dB


Table 5 Synchronous E-DCH performance loss due to desynchronisation at 70% throughput
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Figure 1 Desynchronisation analysis, ±1/4 chip, SF16 
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Figure 2 Desynchronisation analysis, ±1/8 chip, SF16
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Figure 3 Desynchronisation analysis, ±1/4 chip, SF4
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Figure 4 Desynchronisation analysis, ±1/8 chip, SF4
4. Conclusions

In this contribution, we inspected the influence of desynchronisation on synchronised E-DCH concept. It was assumed that desynchronisation will be modelled using fixed schemes which modify channel delay profiles either by ±1/8 chip or ±1/4 chip length. Hence the performance losses experienced at such conditions refer to the worst case scenarios since cumulative desynchronisation could reach ½ of the chip length.

The simulations showed that the desynchronisation lowers the performance of synchronous E-DCH by 0.1 ÷ 0.2dB in a non‑dispersive channel.
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