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1 Introduction
On LTE MIMO, email discussion took place between RAN1#46bis and RAN1#47 meetings on the following topics. 
· Precoding principle for DL MIMO

· Layer permutation for DL MIMO

· Transmit diversity for DL L1/L2 control channels

A conference call was held on October 25 10pm – midnight in Korean time, which focused on the precoding principle.
This document summarizes the outcome of the email discussion and the conference call.
2 Precoding principle
For FDD SU-MIMO, the followings were agreed in the conference call.
· UE feedback is generated based on the codebook-based unitary precoding. 

· Codebook is defined as the set of unitary precoding matrices. 

· UE feedback indicates the preferred precoding matrix (precoding vector as a special case).

· Node B transmission is performed based on the codebook-based unitary precoding.
Following topics were concluded to be further discussed in RAN1#47 meeting.

· How many unitary precoding matrices should be defined for support of FDD SU-MIMO?
· How to construct the unitary precoding matrices?
· For support of MU-MIMO in FDD, is the UE feedback generated based on the codebook-based unitary precoding?

· Codebook-based and non-codebook-based options for TDD

List of the contributions discussed in the conference call is shown in Annex.

3 Layer permutation
Email discussion took place mainly on the simulation assumptions. Using finer MCS granularity was agreed by most of the companies participating in the discussion.

4 Transmit diversity for DL L1/L2 control channels
The following categorization made in RAN1#46bis meeting was suggested as the starting point of the email discussion.
1) non-SFBC-based: Motorola, Samsung, ETRI, Sharp, Qualcomm, LGE, Siemens, Nokia
A. CDD (or PSD) (for both 2 tx and 4 tx antennas) (not for SCH)
B. FSTD (for both 2 tx and 4 tx antennas)
C. PVS 
2) SFBC-based (with allowing different TxD for SCH): Nortel, Nokia, Alcatel, Huawei, Philips, Ericsson, Lucent
A. SFBC (only for 2 tx antennas)
B. SFBC + PSD (or CDD) (4 tx antennas)
C. SFBC + FSTD (4 tx antennas)
There was limited amount of email discussion on the following issues.
· Reference signal used for channel estimation of the control channels especially in relation to the transmit diversity scheme

· Exact delay value for CDD. Main question was whether a single value would be specified or the Node B is allowed to slowly vary the delay value.

Annex
Following contributions submitted for RAN1#46bis meeting were discussed in the conference call.
R1-062507
Link performance of codebook based precoded MIMO transmission schemes for EUTRA

Freescale 
R1-062529
Precoding for MIMO spatial multiplexing and transmit diversity
Samsung 

R1-062546
Performance Evaluation of Codebook-based Precoding
ZTE
R1-062568
System level evaluation of 2x2 downlink SU-MIMO with rank adaptation
LG Electronics

R1-062650
Codebook Design for E-UTRA MIMO Pre-coding
Texas Instruments
R1-062700
Precoding structure for DL MIMO

Qualcomm Europe

R1-062769
On the codebook and precoding block sizes for downlink MIMO precoding
NEC Group

R1-062904
Frequency Domain Adaptive Precoding for E-UTRA MIMO
Motorola

R1-062792
Non-codebook based pre-coding for E-UTRA TDD Downlink

CATT









