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1. Introduction
A Study Item on Synchronised E-DCH was approved at RAN plenary #37. The aim of the study item is to examine whether base station resource scheduling offers a potential for improving the Uplink by means of using OVSF user separation that was not available during the time of the Uplink Synchronous Transmission Scheme SI. Specifically, the SI will focus on the following:
· Resulting performance from BTS based dynamic uplink code allocation

· Resulting L1/MAC signalling needs to enable BTS based code allocation and uplink synchronisation on top of Release 7 specification

· The impact on legacy terminals in the cell (e.g. backward compatibility of populations of terminals) 

This document shows the first results from the link level investigations on the performance of the OVSF separation.
2. Simulation assumptions
2.1. General assumptions

The following table captures default simulation assumptions

	Parameter
	Value

	E-DPDCH TTI
	2msec

	Spreading factor
	16

	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 single user, and a group of 8 users was modelled. 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). The first code, SF16(1) is further divided into 16 SF256 codes; SF256(1), SF256(2), …, SF256(16). The DPCCH is mapped to the Q-branch and the E-DPCCH to the I-branch.

	User
	DPCCH
	E-DPCCH
	E-DPDCH

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

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

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

	4
	SF256(7)
	SF256(8)
	SF16(5)

	5
	SF256(9)
	SF256(10)
	SF16(6)

	6
	SF256(11)
	SF256(12)
	SF16(7)

	7
	SF256(13)
	SF256(14)
	SF16(8)

	8
	SF256(15)
	SF256(16)
	SF16(9)


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.
3. Simulation results
The simulations aimed to examine the performance of OVSF with a:

· common/separate scrambling codes,
· HARQ impact.

The following subsections presents results of the link level simulations.

3.1. Sync-E-DCH performance 

Some basic simulations have been performed here to examine the performance of OVSF with a common scrambling code. These simulations did not include HARQ. The aim of the simulations in this section is to examine the impact of different channel delay profiles.
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Figure 1 BLER for 1st transmission PA 3kmph
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Figure 2 BLER for 1st transmission TU6 3kmph
3.2. Throughput 
The purpose of these simulations is to examine the performance of OVSF separation in terms of throughput.
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Figure 3 Throughput for PA 3kmph
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Figure 4 Throughput for TU6 3kmph
4. Conclusions

These initial simulation results show throughput gains where 8 users are sharing the OVSF tree with equal power and the average rate of retransmission is in the range 1-2 transmissions.
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