
1

3GPP TSG-RAN WG1 Meeting #60
R1-101537
San Francisco, USA, 15 – 19 February, 2010

Agenda item:
5.5.1 Study on UL TxD, Link level simulation results
Source:
InterDigital Communications, LLC

Title:
Uplink Open Loop Transmit Diversity Link Level Simulation Results
Document for:
Discussion

1. Introduction

In RAN WG1 #59 meeting, a refined set of link simulation assumptions for open loop transmit diversity was agreed upon [1]. In this document we provide link level simulation results for genie reference transmitters and for a practical algorithm for open loop beamforming with refined simulation assumptions.
2. Simulation Overview and Results
The simulation assumptions are based on [1] and are summarized in 5.1.  
The genie reference transmitters for open loop Switched Antenna Transmit Diversity (SATD) and open loop Beam Forming (BF) are based on [2] and [3]. The practical algorithm used for open loop Beam Forming is as described in [4].

Table 1 presents the Tx Ec/No and Rx Ec/No gain for genie SATD.

Tx Ec/No Gain = Tx Ec/No_no_div – Tx Ec/No_div

Rx Ec/No Gain = Rx Ec/No_no_div – Rx Ec/No_div

Table 1: Tx Ec/No and Rx Ec/No gain for Genie SATD

	Tx Antenna Corr
	Antenna Imbalance (dB)
	PA3
	VA30

	
	
	Gain in Tx Ec/No 
(dB)
	Gain in Rx Ec/No 
(dB)
	Gain in Tx Ec/No
 (dB)
	Gain in Rx Ec/No 
(dB)

	0
	0
	2.7
	0.1
	0.1
	-0.1

	0
	-3
	1.4
	0.0
	-0.2
	-0.1

	0
	-6
	0.7
	0.1
	0.1
	0.1

	0
	3
	4.3
	0.0
	3.0
	0.2

	0.3
	0
	2.6
	0.0
	0.0
	-0.3

	0.7
	0
	2.0
	0.0
	0.1
	-0.1


Table 2 shows the Tx Ec/No and Rx Ec/No gain for genie BF.

Table 2: Tx Ec/No and Rx Ec/No gain for Genie BF

	Tx Antenna Corr
	Antenna Imbalance (dB)
	PA3
	VA30

	
	
	Gain in Tx Ec/No (dB)
	Gain in Rx Ec/No (dB)
	Gain in Tx Ec/No (dB)
	Gain in Rx Ec/No (dB)

	0
	0
	3.6
	0.1
	1.8
	0.2

	0
	-3
	2.2
	0.1
	0.5
	0.2

	0
	-6
	1.1
	0.1
	-0.5
	0.2

	0
	3
	5.0
	0.0
	3.4
	0.2

	0.3
	0
	3.6
	0.1
	1.9
	0.1

	0.7
	0
	3.4
	0.1
	2.6
	0.2


Table 3 shows the Tx Ec/No and Rx Ec/No gain for practical BF.

Table 3: Tx Ec/No and Rx Ec/No gain for Practical BF
	Tx Antenna Corr
	Antenna Imbalance (dB)
	PA3
	VA30

	
	
	Gain in Tx Ec/No (dB)
	Gain in Rx Ec/No (dB)
	Gain in Tx Ec/No (dB)
	Gain in Rx Ec/No (dB)

	0
	0
	1.0
	-1.3
	-0.8
	-1.0

	0
	-3
	0.1
	-0.8
	-1.6
	-0.5

	0
	-6
	-0.7
	-0.5
	-2.2
	-0.3

	0
	3
	1.9
	-2.1
	0.4
	-1.6

	0.3
	0
	1.1
	-1.3
	0.3
	-0.8

	0.7
	0
	1.7
	-0.8
	1.5
	-0.6


With the practical BF we see some gain in Tx Ec/No in PA3 channel for non-negative antenna imbalance but these gains are offset by a loss in Rx Ec/No. 

3. Conclusions

This contribution presents the link level simulation results for uplink open loop transmit diversity for genie switched antenna, genie beam forming and practical beam forming techniques. Results are presented for PA3 and VA30 channel conditions for various antenna imbalances and transmit antenna correlations. 
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5. Appendix
5.1. Simulation Assumptions:

	Parameter
	Value

	Physical Channels
	E-DPDCH, E-DPCCH, DPCCH

	E-DCH TTI [ms]
	2

	Channel Oversampling Rate
	4

	Channel Model
	TS25.986 Table A-6

	Modulation
	QPSK

	TBS [bits]
	2ms TTI: 2020

	Number of physical data channels and spreading factor
	2ms TTI TBS2020: 2xSF2

	βed/βc
	2ms TTI TBS2020: 42/15

	βec/βc
	2ms TTI: 19/15

	20*log10(βed/βc) [dB]
	2ms TTI TBS2020: 9

	20*log10(βec/βc) [dB]
	2ms TTI: 2

	Number of H-ARQ Processes
	2ms TTI: 8

	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 slots)

	Inner Loop Power Control
	ON

	Outer Loop Power Control
	ON

	Propagation Channel
	PA3, VA30

	NodeB Receiver Type
	Rake Receiver

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

	UE DTX
	OFF

	Tx antenna correlation
	0, 0.3, 0.7


