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Summary of the LTE MIMO teleconference

The teleconference started February 1st 10pm in Korean time (2pm in CET, 5am in Pacific time) and ended at midnight.

33 companies attended the teleconference, of which list is in Appendix A.

Agenda for the teleconference is copied in Appendix B for information. Among the agenda items, AI 2.6 and AI 3 were not treated due to lack of time. 

Following agreements were reached.

· Maximum antenna configuration for evaluation is 4x4.

· Multiple codeword transmission with single codeword transmission as a special case is included for evaluation. Possible values for the maximum number of codewords per resource block are 2, 3, or 4. 
· SDMA (or MU-MIMO) with SDM (or SU-MIMO) as a special case is included for evaluation.

· Use of precoding is included for evaluation. It is FFS whether the precoding should be unitary or non-unitary. 

· Rank adaptation, of which exact implementation is FFS, is included for evaluation.
· Only an open loop transmit diversity will be included for evaluation as an alternative mode of MIMO operation.

· Currently, in TR 25.814 section 7.1.1.4.2, “open loop transmit diversity” and “open loop MIMO” are mentioned as alternative mode of MIMO operation than the one requiring MIMO-specific feedback from UE. However, it was discussed that the definition of “Open loop MIMO” is very unclear and causing many confusions. As the result of this discussion, it was agreed that only an open loop transmit diversity will be included for evaluation as an alternative mode of MIMO operation.
Conclusion
It is proposed to endorse the agreements of the LTE teleconference as above and to agree on the text proposal in [1].
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Appendix A: List of Participating Companies

1. "3"

2. Agere systems

3. Alcatel

4. ArrayComm

5. BenQ Mobile 

6. CATT 

7. Cingular Wireless 

8. Ericsson

9. ETRI

10. Freescale Semiconductor 

11. FT, Orange

12. Fujitsu Laboratories of Europe 

13. Huawei

14. Institute for Infocomm Research

15. Intel

16. InterDigital

17. IPWireless

18. LGE

19. Lucent

20. Mitsubishi Electric

21. Motorola

22. NEC

23. Nokia

24. Nortel

25. NTT DoCoMo

26. Panasonic

27. Philips

28. Qualcomm

29. Samsung

30. Siemens

31. TI

32. T-Mobile

33. TTPCom Ltd
Appendix B: Agenda for RAN WG1 LTE MIMO Conference
1 Opening of the teleconference 
The teleconference will start 10pm in Korean time (2pm in CET, 5am in Pacific time).

2 High level principles of MIMO for unicast traffic
2.1 Number of codewords: single or multiple (single as a special case)

Copy from the TR25.814:

· The number of codewords that use the same time-frequency(-code) resource and are independently channel-coded with independent CRC. The decision needs to be made on whether only a single or multiple codewords (including single codeword as a special case) would be supported. 

· If multiple codewords are supported, the maximum number of codewords (which is not necessarily equal to the number of transmit antennas) would be decided as a value among 2, 3, or 4.
2.2 SDMA (SDM as a special case)

Copy from the TR25.814:

· In addition to the SDM, it should be decided if the spatial division multiplexing of the modulation symbol streams for different UEs using the same time-frequency(-code) resource would be supported, which may be denoted as spatial division multiple access (SDMA) or multi-user (MU)-MIMO. Note that the SDM is a special case of the SDMA.
2.3 Pre-coding
Copy from the TR25.814:

· Whether to use (unitary or non-unitary) pre-coding as a means to convert the antenna domain MIMO signal processing into the beam domain processing.
2.4 Rank adaptation (and/or antenna subset selection) 
Copy from the TR25.814:

· Whether to support the rank adaptation (and/or the antenna subset selection) as a means to prevent possible performance loss from using higher number of MIMO layers than can be supported by the channel condition.
2.5 Open loop transmit diversity (or an open loop MIMO)
Copy from the TR25.814:

· Whether to support an open loop transmit diversity or an open loop MIMO as an alternative mode of MIMO operation than the one requiring MIMO-specific feedback from the UE. 
2.6 Feedback information required to support MIMO operation 
Copy from the TR25.814:

· Feedback information from the UE that is required to support MIMO operation. Followings are identified as candidates for the UE feedback information:
· MIMO channel state information, which may be used by the Node B to determine MIMO processing consisting of e.g., selection of the rank (and/or the antenna subset), and/or the pre-coding, etc.  
· If, for TDD operation, uplink reference signals should be transmitted to provide channel state information to support downlink MIMO transmission.
· Channel quality indicator (CQI), which may be used by the Node B to decide a MCS level(s). In addition to the CQI, another form of feedback signalling, which may be similar to the feedback information (FBI) as defined from Rel-99, should be considered as a candidate feedback signalling. 
· If multiple operation modes are defined, e.g. a closed loop MIMO, an open loop transmit diversity, and an open loop MIMO are supported, it may be needed for a UE to inform the Node B of the indication of (preferred) operation mode.
3 High level principles of MIMO for broadcast traffic
Note: to be treated if time is allowed

Copy from the TR25.814:

The MIMO transmission for the broadcast traffic should be discussed noting that 

· in broadcast, there will be a single transmitter and multiple receivers

· feedback signalling from the UE may not be feasible.

4 Closing of the teleconference
The teleconference will end midnight in Korean time (4pm in CET, 7am in Pacific time).
