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1 Introduction

In RAN1#51bis meeting, proposal on MIMO simulation assumptions for1.28Mcps TDD has been introduced in [1]，and some simulation results were provided in [2]. In this contribution, we propose the system simulation results of 2x2 MIMO schemes and smart antenna system combined with MIMO for 1.28Mcps TDD. 
2 Simulation Results

2.1 Simulation Results for MIMO Schemes

The simulation assumptions were presented in [1]. Other assumptions are also provided as follow:

· In single-stream transmission, this stream use all the transmit power of BS. In dual-stream transmission, the transmit power of BS are equally divided between two streams;
· No additional isolation (noise reduction) to non-serving sites was assumed;
· Ideal channel estimation is adopted;
· In 1.28Mcps TDD HSDPA, a UE can only report its CQI when it gets scheduled.
Table 1 Average Throughput per sector for MIMO Schemes
	MIMO Scheme
	Micro Cell

	1x2
	0.9573

	2x2 PARC
	0.6635

	2x2 S-PARC
	1.1786

	2x2 D-TxAA
	1.2233
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Fig. 1 CDF of SINR for 1x2 System
[image: image2.emf]-10 -5 0 5 10 15 20 25

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

SINR (dB)

CDF

SINR CDF of 2x2 PARC

micro

macro


Fig.2 CDF of SINR for 2x2 PARC
From the results we can see that the average throughput per sector of D-TxAA is greater than that of other schemes. And the SINR of 2x2 with dual streams is lower than the SINR of 1x2 with single stream. 
In addition, D-TxAA belongs to the precoding scheme with codebook. For the multiple antennas array in the TDD, e.g. 8 antennas at Node B in the outdoor scenario, this precoding scheme with codebook has no a better expansibility because of the limited pilot resource for 1.28Mcps system. Therefore S-PARC scheme offers a preferred complexity/performance trade-off.
2.2 Simulation Results for Smart Antennas System

The system performance of MIMO combined with smart antennas based non-code book is evaluated in this document. Following schemes are considered:
· Beam forming (BF): Beam forming is used on 8 antennas and single stream is transmitted.
· Precoding: Node B performs the SVD decomposition of the 8x2 channel matrix by using 8x1 BF channel matrix. The two maximum eigenvectors are used to transmit fixed dual streams.
· Grouped Beam Forming (GBF): 8 antennas are divided into 2 groups (4 antennas per group) to transmit fixed dual streams. Beam forming is used in each group and spatial multiplexing is used between two groups. The uplink channel matrix is a part of 8x1 BF channel matrix.
· Adaptive precoding/BF: Selection between precoding and BF adaptively. Precoding is used when dual streams are transmitted and beam forming is used when single stream is transmitted.
· Adaptive GBF/BF: Selection between GBF and BF adaptively. GBF is used when dual streams are transmitted and BF is used when single stream is transmitted.
Table 2 Average Throughput per sector for Smart Antenna System in macro cell
	MIMO Schemes on 8 Antennas
	Avg throughput(Mbps)

	8x2 precoding
	1.1929

	8x2 Adaptive precoding/BF
	1.4284

	8x2 BF
	1.3277

	 8x2 GBF
	0.8832

	Adaptive GBF / BF
	1.2931


[image: image3.emf]-50 -40 -30 -20 -10 0 10 20 30 40 50

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

8x2 One Stream SINR CDF

SINR (dB)

CDF

Urban Macro


Fig. 3 CDF of SINR for 8x2 systems using 8x1 BF channel matrix
From the results we can see that 8x2 adaptive precoding/BF achieves the highest average throughput per sector among the schemes because of adaptation gain and weak correlation between the streams. Further more, compared with 2x2 S-PARC the sing/dual stream selection is more suitable considering the correlation between transmit antennas.
3 Conclusions
According to the above simulation results, adaptive sing/dual stream selection based on non-codebook achieves higher performance with low complexity for 1.28Mcps TDD system. We therefore make the following conclusions:
1. MIMO schemes for TDD are based on non-codebook schemes.

2. The MIMO scheme for TDD should be defined as Per-stream rate control (PSRC). 
3. For MMO system, the number of transmit antenna represents the exact number of transmit antenna. For the MIMO schemes combined with smart antenna system, the number of transmit antenna is a virtual concept. Both precoding and GBF are the schemes belonging to virtual antenna.
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Annex
Table 1 Assumptions for system level simulation
	Parameter
	Explanation / Assumption

	Cellular layout
	19 NodeB, 3-sector cell sites

	Antenna horizontal pattern
	70 deg(-3dB) with 20 dB FBR(3-cell sites) (as defined in SCM)

	Site to site distance
	3000m (scenario I)) or 1000m (scenario II)

	Propagation model
	Scenario I: L = 34.5 + 35log10(d),
according to SCM Urban Macro, (SigmaAS = 8°)
Scenario II: L = 34.53 + 38log10(d),

According to SCM Urban Micro (NLOS)

	Power allocated to HS-PDSCH transmission
	100%  (MIMO transmissions exist in separate timeslots to those containing control and other channels)

	Standard deviation of slow fading
	8 dB (Scenario I), 10dB (Scenario II)  (as defined in SCM)

	Correlation between sectors
	1.0

	Correlation between sites
	0.5

	Carrier frequency
	1900MHz

	BS Antenna Num
	2 (default spacing: 4λ)  or  8 (default spacing: 0.5λ)

	UE Antenna Num
	2 (default spacing: 0.5λ)

	BS antenna gains 
	14dBi (as defined in SCM)

	UE antenna gain
	0 dBi

	UE noise figure
	9 dB

	BS total Tx power
	43dBm (for both 2 antennas and 8 antennas)

	Thermal noise density
	-174dBm/Hz

	Num of Users per Cell
	10 UEs per sector 

	Traffic Model
	Full Buffer

	HS-SCCH Decoding
	Ideal

	CQI feedback delay (TTI)
	2TTI, 10ms

	Feedback error
	0%

	Fast HARQ scheme
	Chase Combining, 6 HARQ processes

	Max Retransmission Num
	3 (in addition to initial transmission)

	Receiver Type
	Linear MMSE

	MCS Selection 
	10% initial transmission BLER

	Schedule Algorithm
	Proportional Fair

	Building Penetration
	0 dB

	UE speed
	3km/h

	Number of HS-PDSCH timeslots
	3 per subframe


