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1. Introduction
MIMO technique is introduced for 1.28Mcps TDD in the WI “MIMO for 1.28Mcps TDD”.
This contribution intends to give a brief introduction of MIMO technique for 1.28Mcps TDD and the necessary changes for RAN1 related specifications.
2. Discussion
The objective of the WI “MIMO for 1.28Mcps TDD” is to improve system capacity and spectral efficiency by increasing the data throughput in the downlink within the existing carrier. 
A MIMO capable UE can be signalled to operate in “MIMO mode” by RRC signalling. When not in MIMO mode it would operate as a regular non-MIMO UE. A non-codebook MIMO scheme is adopted for 1.28Mcps TDD. The data streams with their own rate control are mapped on the antenna ports, which accounts for real antenna port for 2 antenna case and virtual eigenvector identified antenna port for more than 2 antennas case. The orthogonal dual stream precoding vectors are obtained by SVD method of reciprocal uplink channel estimation matrix at Node B.

In MIMO mode dynamic scheduling of single and dual stream transmission is possible. The Node B shall switch the number of data streams in MIMO mode according to the uplink channel estimation and CQI reports from the UE and signals the number of data streams through HS-SCCH, which total bits for single and dual stream are the same. For single stream transmission, the structure of HS-SICH is kept the same as the legacy HS-SICH. For dual stream transmission, the uplink control signalling, i.e ACK/NACK, RMF and RTBS information of each stream shall be sent within one HS-SICH TTI, then a new format of HS-SICH with SF=8 shall be used to keep the same code rate as the legacy HS-SICH.

Special default midamble allocation scheme shall be used for MIMO dual stream transmission. The association between the special midamble allocation pattern and the data stream is predefined, i.e. pattern1 corresponds to stream1 and pattern2 corresponds to stream2. For dual stream transmission, the relative position of the control signalling field in HS-SCCH and HS-SICH for the two streams is also predefined. The Node B shall not schedule UEs with different midamble allocation schemes in the same timeslot.
To acquire the entire channel estimation of the two antennas from the UE, time switched transmission between the two antennas with different uplink physical channels within multi-timeslots or multi-subframes shall be adopted, and also to obtain the channel estimation of the two antennas equivalently, HCSN or ECSN can be used to guarantee the identification of the two UE antennas for UE and Node B.

Conclusion: To support MIMO technique for 1.28Mcps TDD, the RAN1’s specifications need to be modified.
.
3. Summary of Changes for RAN1 TSs
According to the discussion in section 2, TS 25.221, TS25.222 and TS 25.224 need to be modified to support MIMO technique for 1.28Mcps TDD. The main changes are listed as below.
3.1. TS25.221
1) Midamble standalone Channels
Midamble standalone channels are introduced. The burst format and the timeslot formats for the midamble standalone channels are specified.
2) Special midamble allocation scheme
In order to support the dual stream transmission, the special midamble allocation scheme is introduced.
3.2. TS25.222
Add the coding and multiplexing of HS-SCCH.

Add the coding and multiplexing of HS-SICH.

Add the coding and multiplexing of E-AGCH.

3.2. TS25.224
1) Power control and uplink synchronization in MIMO mode
Introduce the HS-SICH power control for single stream and dual stream in MIMO mode.
Introduce the power control and uplink synchronization for midamble standalone channel.

2) HS-DSCH procedure in CELL_DCH state
Introduce the Link adaptation procedure and the HS-DSCH channel quality indication procedure in MIMO mode.
3) MIMO operation of HS-DSCH
Introduce the MIMO operation of HS-DSCH in MIMO mode, which includes the general transmitter structure, identification of MIMO dual stream and the UE antennas time switched transmission for uplink channel estimation in MIMO mode.
4. Conclusion
Based on the analysis in section 2 and 3, it is proposed to modify TS 25.221, TS25.222 and TS 25.224 to support MIMO technique for 1.28Mcps TDD and furthermore, to discuss the CRs (see R1-090018, R1-090179, R1-090180) in this meeting to decide if the CRs could be accepted by RAN1.  


































































