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1. Introduction

The impact of Switched Antenna Transmit Diversity (SATD) on a practical NodeB receiver is assessed using the practical SATD algorithm described in Section 4.3.1 in [1]. It is assumed that the UE applies a given practical SATD algorithm independently of NodeB (i.e., without informing NodeB) and hence, there are no modifications of practical NodeB receiver algorithms.

2. Simulation Assumptions 

The simulation assumptions used for open loop (OL) switched antenna transmit diversity are a subset of those agreed in RAN WG1 [2].  They can also be found in Section 5.1 in [1].  The specific subsets of simulation parameters used are detailed in Table 1. 
Table 1:  Link-Level Simulation Parameters for SATD
	Parameter
	Value

	Physical Channels
	E-DPDCH, E-DPCCH, DPCCH 

	E-DCH TTI [ms]
	2

	Modulation
	QPSK

	TBS [bits]
	2ms TTI:  2020

	20*log10(βed/βc) [dB]
	9 

	20*log10(βec/βc) [dB]
	2

	20*log10(βhs/βc) [dB]
	2

	Number of H-ARQ Processes
	8

	Target Number of H-ARQ Transmissions
	4

	Residual BLER
	1%

	Number of Rx Antennas
	2

	Channel Encoder
	3GPP Release 6 Turbo Encoder

	Turbo Decoder
	Log MAP

	Number of iterations for turbo decoder
	8

	DPCCH Slot Format
	1 (8 Pilot, 2 TPC)

	Channel Estimation
	Realistic

	Inner Loop Power Control
	ON

	Outer Loop Power Control
	N/A

	Inner Loop PC Step Size
	+/- 1 dB

	UL TPC Delay (sent on F-DPCH)
	2 slots

	UL TPC Error Rate (sent on F-DPCH)
	4%

	Propagation Channel
	PA3, VA30, VA120

	NodeB Receiver Type
	2-Way Receiver Diversity

	Antenna imbalance [dB]
	0

	UE Tx Antenna Correlation
	0

	UE Rx Antenna Correlation
	0

	UE DTX
	OFF


3. 
Link Simulation Results

The link performance evaluation metrics used, in assessing the impact of SATD on NodeB, is the relative gain in the received Ec/No, when SATD is used compared with when no transmit diversity is used.  These relative Ec/No gain values for different channel propagation environments are tabulated in Table 2.
Table 2: Link-level Simulation Results for Practical SATD described in [1]
	
	Rx Ec/No Gain[dB]

	Antenna

Correlation

(Tx, Rx)
	PA3
	VA30
	VA120



	(0, 0)
	-0.55
	-0.6
	-0.65


3.1. Discussion of Results
The results show that depending upon the radio environment there is between 0.55-0.75 dB degradations in the received Ec/No (on link level) when uplink SATD is used and when the antennae are not correlated. With such a loss, up to 15% more power needs to be received at the Node-B in order to meet the same data rate and quality requirements.  In scenarios where the network is RoT limited this will result in significant reduction in experienced data rates.

4. Conclusions

The results show that there is significant degradation in terms of the received Ec/No at the NodeB when uplink SATD is used under various propagation conditions. It is therefore important that the impact of SATD on the legacy/existing NodeB is carefully considered before deciding to introduce the SATD feature in WCDMA. 
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