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1
Introduction
In RAN 37, a SI [1] was recently opened to study the gains associated with synchronized E-DCH wherein the dominant paths of all the users are aligned at the NodeB receiver.

In [2], a detailed link simulation of synchronized E-DCH was performed. The simulation study assumed that the dominant paths of all the users are perfectly aligned at the NodeB Rake receiver. This in turn established an upper bound of expected gains of Synchronized E-DCH using a Rake Receiver.
In [3], it was pointed out that due to limitation of code dimensions, the potential gains that can be derived by chip-level synchronized E-DCH would lie in studying the performance of very few high data rate users being scheduled in a TTI. Furthermore, these users can be processed by single user LMMSE Type 3 receivers as was assumed in 
In this contribution, we study the Synchronized E-DCH performance of very high data rate users using single-user LMMSE Type 3 receivers. The performance is evaluated for 2 simultaneous users using 2ms TTI and 16-QAM modulation.
2
Simulation Assumptions
Table 1 shows the simulation assumptions. 
Table 1: Synchronized E-DCH Link Simulation Assumptions

	Parameter
	Value
	
	Parameter
	Value

	TBS [bits]
	4500
	
	E-DPCCH/DPCCH Power Ratio          [dB]
	-1

	TTI [ms]
	2
	
	Channels
	PA3, PB3

	Number of Users
	2
	
	Inner Loop PC
	ON

	Maximum Number of Transmissions
	4
	
	PC feedback error
	0%

	Number of Rx Antennas
	2
	
	PC delay
	2 slots and 1 symbol

	SF
	Baseline: SF2

Sync E-DCH: SF4
	
	Receiver
	Single User LMMSE Type 3

	Modulation
	16-QAM
	
	Channel Estimation
	Realistic

	UL Scrambling Code
	Long
	
	Timing Alignment of Dominant Paths at Node-B
	Perfect

	E-DPDCH/DPCCH Power Ratio       [dB]
	10
	
	
	


Tables 2 and 3 show the path delay profile of the channel models that we simulate:
Table 2: ITU Ped A 3 km/hr – Path Delay approximation to multiples of Tc/2
	Delay [ns]
	0
	130.208
	260.417
	390.625

	Path Gain[dB]
	0
	-9.7
	-19.2
	22.8


Table 3: ITU PedB 3 km/hr- Path Delay approximation to multiples of Tc/2
	Delay [ns]
	0
	260.417
	781.25
	1171.875
	2343.75
	3645.83

	Path Gain[dB]
	0
	-0.9
	-4.9
	-8.0
	-7.8
	-23.9


3
Simulation Results
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Figure 1: E-DPDCH Residual BLER (after 4 Tx)  v/s Ec/No: PA3
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Figure 2: Normalized Throughput, PA3
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Figure 3: E-DPDCH Residual BLER (after 4 Tx)  v/s Ec/No: PB3
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Figure 4: Normalized Throughput, PB3
Table 4 shows the summary of results.
Table 4: Summary of Sync E-DCH Gains

	
	Ec/No (dB) gain at 1% BLER

	PA3
	2.1 (dB)

	PB3
	1.05 (dB)


4
Conclusions

An additional link level study was performed to study the benefits of Synchronized E-DCH. 
In particular, the uplink performance of 2 high data rate users was studied assuming LMMSE Type 3 receivers and 16-QAM modulation. 
The Ec/No gain is of the order of 2.1 dB for PA3 and 1.05 dB for PB3. Although this gain is attractive, it is for the case where only 2 high data rate users are scheduled at a time. Further studies are needed for different number of users and channel types.  Also, system evaluations to identify the achievable gains are necessary. 
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