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1. Introduction
Link-level simulation results for Double Space Time Transmit Diversity with sub-group rate control (DSTTD-SGRC) [1] are provided in this document. This is as per the way forward proposed in [2] in 3GPP RAN1#42 and subsequent email discussions. 

2. BRIEF Scheme description
DSTTD-SGRC is a scheme for enhancing the achievable data rates and spectral efficiency using multiple transmit antennas at Node B and multiple (yet fewer) receive antennas at the UE. In DSTTD-SGRC, the four transmit antennas are divided into two sub-groups. Adaptive modulation and coding along with STTD-based transmission are used by each group to transmit data. The two transmit antennas belonging to each sub-group transmit using the same MCS, and, therefore, the same rate. The data rate of each group is either independently or jointly adjusted by MCS selection. 

By combining sub-group rate control with the STTD structure, which is mandatory in Rel’99 UEs, higher throughput, enhanced link diversity, as well as backward compatibility are directly achieved. The enhanced link diversity also makes the system more robust to feedback delay induced estimation errors.
The generalized Rake receiver is used for both DSTTD-SGRC and the reference 1x2 configuration [4]. It is a symbol-level linear MMSE-based receiver that takes into account the colored nature of inter-code interference and inter-symbol interference. The receiver is well-suited for MIMO as it delivers good performance without requiring the complexity of chip-level equalization.  The fingers locations are set as the multipath delays.
Table 1: CQI table
	CQI

Index
	MCS
	Inf. Bits 
(per TTI)
	Rate (Mbps)

(10 OVSF codes)
	Net Rate (Mbps)

(10 OVSF codes)

	
	SG1
	SG2
	SG1
	SG2
	SG1
	SG2
	

	0
	6
	6
	1440
	1440
	7.2
	7.2
	14.4

	1
	6
	5
	1440
	960
	7.2
	4.8
	12.0

	2
	5
	6
	960
	1440
	4.8
	7.2
	12.0

	3
	5
	5
	960
	960
	4.8
	4.8
	9.6

	4
	5
	4
	960
	720
	4.8
	3.6
	8.4

	5
	4
	5
	720
	960
	3.6
	4.8
	8.4

	6
	4
	4
	720
	720
	3.6
	3.6
	7.2

	7
	4
	3
	720
	480
	3.6
	2.4
	6.0

	8
	3
	4
	480
	720
	2.4
	3.6
	6.0

	9
	3
	3
	480
	480
	2.4
	2.4
	4.8

	10
	3
	2
	480
	240
	2.4
	1.2
	3.6

	11
	2
	3
	240
	480
	1.2
	2.4
	3.6

	12
	2
	2
	240
	240
	1.2
	1.2
	2.4

	13
	2
	1 (No tx)
	240
	0
	1.2
	0
	1.2

	14
	1 (No tx)
	2
	0
	240
	0
	1.2
	1.2

	15
	1 (No tx)
	1 (No tx)
	0
	0
	0
	0
	0


3. SimulatIon Results
In this contribution, link-level results based on [3] for the important 4 transmit and 2 recdeive antenna case are given. The scheme has the advantage of being easily applicable to 2 transmit antennas, in which case it reduces to the STTD structure already in the standard. 

The results for DSTTD-SGRC are shown for a basic low complexity receiver that does not employ successive interference cancellation (SIC). With ordered SIC and link adaptation, the throughput achieved will be even greater.  
Table 2: Link-level simulation assumptions

	Parameter
	Value

	Carrier frequency
	2.0 GHz

	MCS
	QPSK with rate ¼, ½, and ¾

16-QAM with rate ½ and ¾ turbo codes

	Transmit antennas
	4

	Receive antennas
	2

	Reference case
	1 transmit and 2 receive antennas

	Spreading factor
	16

	HSDSCH codes
	10

	UE speed
	3 kmph

	MIMO Channel model
	Pedestrian A with spatial correlation as specified in Table 2 of [3]

	CQI feedback error rate
	0%

	Feedback delay
	7 slots

	Geometry
	[0:5:20] dB

	CQI feedback
	16 state [see Table 1]
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4. SUMMARY & Conclusions
Link-level simulation results were provided for DSTTD-SGRC and for the reference 1x2 configuration. DSTTD-SGRC provides the gains of both spatial multiplexing and spatial diversity while maintaining backward compatibility, as well.  
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