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1 Introduction 
In wireless communication system, MIMO (Multiple Input Multiple Output) refers to multi antenna technology and means the use of multiple antennas at transmitter and receiver side in order to exploit the spatial dimension of the radio channel by either the diversity to increase the reliability of data transmission or the multiplexing to increase the throughput of data transmission. Downlink MIMO has been discussed in TDD in the context of HSPA+ to increase throughput and data rate. Not like in FDD, the current TD-SCDMA system usually employs 6 or 8 antennas at NodeB to improve the system throughput and coverage, therefore, for MIMO or exactly data multiplexing beamforming in combination of the multiplexing is hired for utilize the 8 antennas as 8x2 data multiplexing instead of taking the 2x2 MIMO as baseline in FDD. 
Actually in [1], S-PARC was proposed for a candidate MIMO technique for 2x2 case. And in [2][3][4], the performance of different MIMO technique on 8-antenna case were studied and the consensus was achieved regarding PSRC(Per-Stream Rate Control) antenna configuration for 1.28Mcps TDD multiple antenna deployment.

In this contribution, a generic PSRC TDD MIMO structure capturing both 2-antenna and 8-antennais was introduced. 
2 Generic PSRC
Before substantiate the generic PSRC concept, the concrete antenna configuration in 2-antenna and 8-antenna case is elaborated.

· Two-antenna case
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Figure 1. Example of two-antenna PSRC structure [5]

· 8-antenna case

Hereinafter three MIMO schemes considering combination the beamforming and the multiplexing are briefed. The combined MIMO considered in 8 or 6 antennas at NodeB in TDD system usually utilizes the reciprocal uplink channels for the DL beamforming. 
Alternative 1.

The first one is a usual beamforming case with one stream and one beamforming data transmission as figure 1 depicted. The difference from the non-MIMO case is that UE has two or more antennas, which helps UE achieves additional receive diversity gain. The beams are obtained by EBB (Eigenvector Based Beam), which decomposes the correlation of the channel matrix and choosing the eigenvector corresponding to the largest eigenvalue.  
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Fig.1 Single stream transmission with beamforming based on EBB
Alternative 2.

The second method is to treat the 8 antennas at NodeB as a whole. Two beams are formed according to the UL channels and each carries one data stream. The two beams are generated by eigenvalue decomposition of the correlation of channel matrix or SVD of the channel matrix. The beam is chosen by the two eigenvectors corresponding to the largest two eigenvalues derived from channel correlation matrix.  
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Fig. 2 Double-stream transmission with beamforming based on eigenvalue decomposition
Alternative 3.

The third method is to divide the multiple antennas at NodeB into 2 four antennas groups. For each group, one beam is formed corresponding to the UE and together two beams carry two streams for data multiplexing.  With aid of this approach, precoding technology can be further adopted to the two data streams before the data are weighted by the two eigen beams, which are generated based on the effective channels when the channels with each group are handled independently. The problem how to classify different antennas to two groups is up to deployment environment and antenna configuration. 

[image: image4.emf]Group

1

Detector

Beam

Forming



Stream 1



Stream 1

Spread/Scramble

Spread/Scramble

Detection

Detection

Antenna 1

Antenna 4

Stream 1

Stream 2

Beam 1

Beam 2

Beam

Forming

Antenna 5

Antenna 8

Group

2


Fig.3 Double-stream transmission with beamforming based on antenna groups
In some scenarios, the correlations of the channels changes with time, the switching between the alternative 1 and 2 would achieve more throughput than only one MIMO scheme employment. We can take the switching as the fourth method. (The switching between alternative 1 and 3 are usually not considered as it is not optimal compared with combining method 1 and 2). This diversity and multiplexing switching depends on the correlation of the channels between the NodeB and UE by either the MMSE or channel capacity criterions which are considered in implementation nowadays. 
On top of separate use of aforementioned alternative, the multiple antenna system could also adopt adaptive transmission switching between alternative 1 and alternative 2, alternative 1 and alternative 3 to obtain a better performance.
Generic PSRC

Comprehensively taking into account 2-antenna and 8-antenna case, a generic PSRC antenna structure was proposed as 1.28Mcps TDD MIMO scheme (figure 5). 
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Figure 5. Generic PSRC antenna structure
In this generic PSRC structure, the data stream(s) is mapped on virtual antenna port, which accounts for real antenna port for 2 antenna case(figure 1) and eigenvector identified antenna group for 8 antenna case depicted above.
3 Conclusion  

In this contribution, the generic PSRC structure based on virtual antenna port concept was illustrated for 1.28Mcps TDD. We thereby appreciate RAN1 to adopt this MIMO scheme for 1.28Mcps TDD.  
4 Reference
[1] R1-080792, Analysis on MIMO schemes for 1.28Mcps TDD, CATT, TD Tech, RAN1#52
[2] R1-081351, MIMO simulation results for 1.28Mcps TDD HSPA+ scope, TD Tech, RAN1#52bis
[3] R1-081404, Simulation Results of 8×2 MIMO schemes for 1.28Mcps TDD system, CATT, RAN1#52bis
[4] R1-081557, Link level results of MIMO for the antenna array based 1.28 Mcps TDD system, ZTE, RAN1#52bis
[5] 3GPP TR 25.876, Multiple Input Multiple Output in UTRA
_1268205531.vsd
Detector�

Beam Forming based on EBB�

One Stream�

Spread/Scramble�

Detection�

Detection�

Antenna 1�

Antenna 2�

Antenna 8�

One Stream �

Beam 1�


_1268652406.vsd
Beamforming for two streams


Stream 1


Stream 1


Spread/Scramble


Spread/Scramble


Detection


Detection


Antenna 1


Antenna 2


Antenna 8


Detector


Stream 1


Stream 2


Beam 1


Beam 2



_1268555468.vsd
Antenna selection & Precoding


Stream 1


Stream 2


Spread/Scramble


Spread/Scramble


Virtual port 1


Virtual port 2


Stream to virtual antenna port mapping



_1093421687.doc


Coding







Interleaving







Mapping







D E M U X







...







Spreading Code 1







Spreading Code 2







Spreading Code C







Scrambling







Code







Scrambling







Code







Coding







Interleaving







Mapping







...







...







...







High speed data stream







Antenna 1







Antenna T












_1268205330.vsd
Detector�

Beam Forming�

Stream 1�

Stream 1�

Spread/Scramble�

Spread/Scramble�

Detection�

Detection�

Antenna 1�

Antenna 4�

Stream 1�

Stream 2�

Beam 1�

Beam 2�

Beam Forming�

Antenna 5�

Antenna 8�

Group 1�

Group 2�


