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Introduction

This document provides updated link level simulation results for Switched Antenna Transmit Diversity. These results include Tx Ec/No and Rx Ec/No gains for SATD over the case where no transmit diversity is used. The results are provided for the genie and practical antenna switching algorithms for different antenna imbalance and antenna correlation values as described in [1].
2

Simulation Results 

An updated set of simulation assumptions was agreed in the previous RAN WG1 meeting [1] for both OL switched antenna transmit diversity as well as for beamforming. The simulation results provided in the next section are a subset of the suite of simulations proposed. The simulation settings that pertain specifically to the results shown are given in Table 1. The antenna correlation and imbalance have been modelled in accordance with Section 5 in [1].
Table 1: Open Loop Transmit Diversity – Antenna Switching Link Simulation Assumptions

	Parameter
	Value

	Physical Channels
	E-DPDCH, E-DPCCH, DPCCH

	E-DCH TTI [ms]
	2

	Modulation
	QPSK

	TBS [bits]
	2020

	Number of physical data channels and spreading factor
	2xSF2

	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 – 3 slot filtering

	Inner Loop Power Control
	ON

	Outer Loop Power Control
	ON

	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

	NodeB Receiver Type
	Rake Receiver

	Antenna imbalance [dB]
	+3, 0, -3, -6

	UE Tx Antenna Correlation
	0, 0.3, 0.7

	UE DTX
	OFF


2.1
Simulation Results

Tables 2 show the simulation results for the genie and practical antenna switching algorithms where
· Rx Ec/No Gain = Rx Ec/NoNoTD  - Rx Ec/NoSATD 
· Tx Ec/No Gain = Tx Ec/NoNoTD – Tx Ec/NoSATD 
· Rx Ec/No is computed as  
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Table 2: Switched antenna Rx Ec/No gains with antenna imbalance. Genie algorithm
	Channel Model
	Node B Rx Ec/No gain over one Tx UE [dB]
	Comments

	
	Antenna Imbalance
	

	
	3dB
	0dB
	-3dB
	-6dB
	

	PA3
	-0.07
	-0.12
	-0.1
	-0.04
	· Non-casual 4-slot channel estimation with weights [0.4 0.3 0.2 0.1] (the effective averaging length is 3 slots).

	VA30
	-0.07
	-0.35
	-0.1
	-0.04
	· 


Table 3: Switched antenna Rx Ec/No gains with antenna correlation. Genie algorithm
	Channel Model
	Node B Rx Ec/No gain over one Tx UE [dB]
	Comments

	
	Antenna Correlation
	

	
	0
	0.3
	0.7
	

	PA3
	-0.11
	-0.11
	-0.09
	· Non-casual 4-slot channel estimation with weights [0.4 0.3 0.2 0.1] (the effective averaging length is 3 slots).

	VA30
	-0.35
	-0.29
	-0.15
	· 


Table 4: Switched antenna Tx Ec/No gains with antenna imbalance. Genie algorithm

	Channel Model
	UE Tx Ec/No gain over one Tx UE [dB]
	Comments

	
	Antenna Imbalance
	

	
	3dB
	0dB
	-3dB
	-6dB
	

	PA3
	4.5
	2.7
	1.4
	0.6
	· Non-casual 4-slot channel estimation with weights [0.4 0.3 0.2 0.1] (the effective averaging length is 3 slots).

	VA30
	2.78
	-0.05
	-0.23
	-0.05
	· 


Table 5: Switched antenna Tx Ec/No gains with antenna correlation. Genie algorithm

	Channel Model
	UE Tx Ec/No gain over one Tx UE [dB]
	Comments

	
	Antenna Correlation
	

	
	0
	0.3
	0.7
	

	PA3
	2.68
	2.55
	2
	· Non-casual 4-slot channel estimation with weights [0.4 0.3 0.2 0.1] (the effective averaging length is 3 slots).

	VA30
	-0.05
	-0.008
	0.04
	· 


Table 6: Switched antenna Rx Ec/No gains with antenna imbalance. Practical algorithm
	Channel Model
	Node B Rx Ec/No gain over one Tx UE [dB]
	Comments

	
	Antenna Imbalance
	

	
	3dB
	0dB
	-3dB
	-6dB
	

	PA3
	-0.53
	-0.41
	-0.45
	-0.73
	· Non-casual 4-slot channel estimation with weights [0.4 0.3 0.2 0.1] (the effective averaging length is 3 slots).

	VA30
	-0.23
	-0.10
	-0.26
	-0.47
	· 


Table 7: Switched antenna Rx Ec/No gains with antenna correlation. Practical algorithm
	Channel Model
	Node B Rx Ec/No gain over one Tx UE [dB]
	Comments

	
	Antenna Correlation
	

	
	0
	0.3
	0.7
	

	PA3
	-0.41
	-0.29
	-0.26
	· Non-casual 4-slot channel estimation with weights [0.4 0.3 0.2 0.1] (the effective averaging length is 3 slots).

	VA30
	-0.10 
	-0.12
	-0.04
	· 


Table 8: Switched antenna Tx Ec/No gains with antenna imbalance. Practical algorithm

	Channel Model
	UE Tx Ec/No gain over one Tx UE [dB]
	Comments

	
	Antenna Imbalance
	

	
	3dB
	0dB
	-3dB
	-6dB
	

	PA3
	3.13
	1.42
	0.10
	-0.76
	· Non-casual 4-slot channel estimation with weights [0.4 0.3 0.2 0.1] (the effective averaging length is 3 slots).

	VA30
	2.12
	0.02
	-0.89
	-1.09
	· 


Table 9: Switched antenna Tx Ec/No gains with antenna correlation. Practical algorithm
	Channel Model
	UE Tx Ec/No gain over one Tx UE [dB]
	Comments

	
	Antenna Correlation
	

	
	0
	0.3
	0.7
	

	PA3
	1.42
	1.45
	1.02
	· Non-casual 4-slot channel estimation with weights [0.4 0.3 0.2 0.1] (the effective averaging length is 3 slots).

	VA30
	0.02
	-0.007
	0.02
	· 


3 
Conclusions

In this contribution, link level simulation results are provided for the genie and practical antenna switching algorithms for different antenna imbalance and antenna correlation values as described in [1].
The results showed promising gains for all the channel types for non-negative channel imbalances. The PA3 channel afforded the most gains. The impact to the NodeB receiver on account of antenna switching is not considered to be significant for all channel types and imbalance cases.

The simulations were conducted using a practical antenna switching algorithm based on the one proposed in [2] with realistic channel estimation at the receiver.
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