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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 under a common scrambling code.

This document presents the results from the system level studies on the performance of OVSF separation.
Link level simulations can be found in [2].
2. Simulation assumptions
2.1. Deployment scenarios
The deployment scenarios are taken from 3GPP TR 25.814, Annex A2.1.1. In particular, the following simulation cases are simulated: Case 1, MIMO Outdoor-Outdoor. Note that it is not the intention to study MIMO, one transmission and two reception antennas have been always considered, but to investigate the synchronised E-DCH improvements in microcell environments like the ones utilized in MIMO studies. Therefore, in this document, in order to avoid confusion with the MIMO term, the MIMO scenario will be referred to as Microcell Outdoor-Outdoor.
2.2. General assumptions

Table 2 captures the simulation assumptions.
Table 2. Simulation assumptions.
	Parameter
	Value

	TTI
	2 ms

	Channel
	PA,TU6

	User speed
	3 Kmph

	# users
	2,4,6,8

	Traffic
	Full buffer

	Handover
	OFF

	Power Control
	ON

	HARQ
	ON

	Max transmissions
	3

	HARQ operating point
	1% residual FER

	DPCCH
	ON

	E-DPCCH
	ON

	RoT
	3-7dB

	Receiver
	LMMSE type 3

	Channel Estimation
	Ideal

	Timing Synchronisation
	Ideal

	Scheduling
	Round robin


3. Simulation results

3.1. Pedestrian A results
Figures 1 to 3 present sector throughput results with regard to the measured noise rise level, for an increasing number of users (2, 4 and 8 users). The synchronised E-DCH concept and the release 7 E-DCH are compared in the deployment scenarios defined in Section 2.2, Case 1 and Microcell Outdoor-Outdoor. In case of 2 users per sector, the microcell Out-Out scenario was discarded since noise rise levels over 4 dB were not reached due to lack of high data rates in the E-TFC set.
The general trend shows and increment on the gain achieved with Synchronised E-DCH as the number of users and the measured noise rise increase. Moreover, the Synchronised E-DCH gain is higher in microcell Outdoor-Outdoor environment than in Case 1. However the high throughput levels shown for RoT >4-5dB may be in reality unrealistic due to code space restrictions.
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Figure 1. Sector throughput when 4 users, experiencing a pedestrian A channel model, are placed in each sector.
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Figure 2. Sector throughput when 4 users, experiencing a pedestrian A channel model, are placed in each sector.
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Figure 3. Sector throughput when 8 users, experiencing a pedestrian A channel model, are placed in each sector.

3.2. TU 6 results
Figures 4 to 6 present sector throughput results with regard to the measured noise rise level, for an increasing number of users (2, 4 and 8 users). The Synchronised E-DCH concept and the release 7 E-DCH are compared in the deployment scenarios defined in Section 2.2, Case 1 and microcell Outdoor-Outdoor. In case of 2 users per sector, the microcell Out-Out scenario was discarded since noise rise levels over 4 dB were not reached due to lack of high data rates in the E-TFC set.

As with pedestrian A, the general trend shows and increment on the gain achieved with Synchronised E-DCH as the measured noise rise increase. However, the gain order has been clearly reduced in TU6 compared to Pedestrian A. Regarding the gain variation with the number of UEs, the TU 6 results the variation is smaller than in Pedestrian A. The Synchronised E-DCH gain is higher in microcell Outdoor-Outdoor environment than in Case 1, though in Pedestrian A, the difference was bigger. The increased gain in the microcell scenario arises due to the higher cell isolation and hence reduced impact of intercell interference and reduced interference baseline.
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Figure 4. Sector throughput when 2 users, experiencing a TU 6 channel model, are placed in each sector.
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Figure 5. Sector throughput when 4 users, experiencing a TU 6 channel model, are placed in each sector.
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Figure 6. Sector throughput when 8 users, experiencing a TU 6 channel model, are placed in each sector.
4. Conclusions

In this contribution, we evaluated the performance of synchronised E-DCH concept which assumes improvement of uplink transmission by means of using OVSF user separation. Performed simulations indicate that introduction of Synchronised E-DCH provide improvement in comparison to the existing 3GPP Release 7 uplink solution. It was shown that gains in range of 10 to 70 % for Pedestrian A and 4 to 10-20 % for TU6 can be achieved, depending on the number of users and deployment scenario.
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