3GPP TSG RAN WG1#55                                                           R1-084216
Prague, Czech Republic, 10 – 14 Nov, 2008
Agenda item:          10
Source:                  CATT
Title:                      Identification of MIMO dual-stream for LCR TDD
Document for:        Discussion and Decision
1. Introduction

At the last RAN1#54bis meeting, the identification method of the dual-stream in MIMO for LCR TDD was discussed in [1]. In this document, we would like to further discuss this method and proposals are provided in the end.
2. Identification method of the dual-stream and signalling mapping 
In the LCR TDD MIMO system, two streams can be supported. The control signaling for both two streams are sent to the UE via HS-SCCH before the data transmission on HS-PDSCH. UE shall obtain the correct control signaling for each data stream so that the data can be decoded correctly. Then UE shall send the corresponding signaling, i.e. ACK/NACK and CQI for these two streams on HS-SICH. In order to identify the two streams in LCR TDD MIMO system, the following two steps are proposed to be adopted: 
1. Decide the data stream number according to the midamble shift;
2. Obtain the corresponding control signaling on HS-SCCH and HS-SICH based on the data stream number.

The two streams are denoted as stream 1 and stream 2 respectively. 

For the first step, when two streams are transmitted in downlink, the different midamble shifts will be allocated for channel estimation and the downlink data detection at UE. The data stream number is decided according to the index of midamble shift.
Here the midamble shifts for MIMO dual-stream mode will be divided into two groups, e.g. small index group and big index group, or odd index group and even index group. It is important that the two groups contain the equal number of midamble shifts. And then each group is allocated to one stream, e.g. small (odd) index group to stream 1 and big (even) index group to stream 2. Node B and UE should know this relationship to exactly identify the data stream number. 
For the second step, when MIMO dual-stream mode is used in downlink, HS-SCCH and HS-SICH must indicate the control information for the two streams. The control signaling of a certain stream is arranged in a certain section on HS-SCCH and HS-SICH.
Here the arrangement of control signaling on HS-SCCH and HS-SICH for dual-stream will be predefined. Each signaling including the dual-stream control information can be divided into two sections, e.g. LSB section and MSB section. The control information for stream 1 is arranged in the first section, while the control information for stream 2 is arranged in the second section. Node B and UE should know this relationship to exactly identify the signaling mapping. 
We take the Transport-block size information on HS-SCCH as an example. The figure below shows the identification method of the dual-stream and signaling mapping. For the first step, the small index midamble shifts group is allocated to stream 1, and big index midamble shifts group is allocated to stream 2. For the second step, the TBS information for stream 1 is arranged in the first section, and the TBS information for stream 2 is arranged in the second section.
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From the figure we can see that UE obtains the control information for each data stream from HS-SCCH according to the arrangement of control signaling and identifies two downlink streams according to the index of midamble shifts. So UE can receive and decode HS-PDSCH by using the control information for dual-stream. In the same way, Node B receives and identifies HS-SICH according to the second relationship.  
3. Conclusions
In this document we have proposed the identification method of the dual-stream and signaling mapping at Node B and UE by using midamble. This method guarantees the accurately identification and detection of dual-stream data, and the implementation is simple and feasible.
Proposal 1: The two streams are denoted as stream 1 and stream 2 in LCR TDD MIMO system.
Proposal2: The midamble shifts for MIMO dual-stream mode are divided into two groups, i.e. group 1 and group 2, and they are allocated to stream1 and stream 2 respectively. Both Node B and UE know this relationship between the midamble shift(s) and group number. 
Proposal 3: The data stream number is decided according to the index of midamble shift. Stream 1 corresponds to the data stream using the midamble shift(s) in group 1 while stream 2 corresponds to the data stream using the midamlbe shift(s) in group 2.
Proposal 4: The control signaling on HS-SCCH and HS-SICH is arranged according to the stream number. 
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