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1. Introduction
This document is a text proposal for TR36.814 on MU-MIMO based on the agreements from RAN WG1#59. The agreements on MU-MIMO captured in the chairman notes are as follows.
Chairman notes RAN1#59

	Conclusion:

· Switching between SU- and MU-MIMO transmission is possible without RRC reconfiguration 



Based on the agreements above, text proposal on TR36.814. ver.1.5.0 is made in the next section.
2. Text Proposal
============= Start of text proposal ================== 
7
Downlink transmission scheme
Editor's note: This section will capture the possible extensions to the E-UTRA downlink transmission scheme, such as extended downlink multi-antenna transmission
7.1
Physical channel mapping
LTE-Advanced supports the PDSCH to be mapped also to MBSFN (non-control) region of MBSFN subframes that are not used for MBMS
-
In case of PDSCH mapping to MBSFN subframes, both normal and extended cyclic prefix can be used for control and data region, same CP length is used for control and data
-
Relation between CP length of normal and MBSFN subframes in the control region is the same as in Rel-8
7.2
Downlink spatial multiplexing
Downlink spatial multiplexing of up to eight layers is supported byLTE-Advanced.
In the downlink 8-by-X single user spatial multiplexing, up to two transport blocks can be transmitted to a scheduled UE in a subframe per downlink component carrier. Each transport block is assigned its own modulation and coding scheme. For HARQ ACK/NAK feedback on uplink, one bit is used for each transport block.
A transport block is associated with a codeword. For up to four layers, the codeword-to-layer mapping is according to section 6.3.3.2 of TS 36.211. For above four layers as well as the case of mapping one codeword to three or four layers, which is for retransmission of one out of two codewords that were initially transmitted with more than four layers, the layer mapping shall be done according to Table 7.1-1. Complex-valued modulation symbols  
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Table 7.1-1: Codeword-to-layer mapping for above four layers and the case of mapping one codeword to three or four layers
	Number of layers
	Number of code words
	Codeword-to-layer mapping
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7.2.1
Feedback in support of downlink spatial multiplexing
The baseline for feedback in support of downlink single-cell single-user spatial multiplexing is codebook-based precoding feedback. 
7.3
Enhanced multiuser MIMO transmission

Enhanced multi-user MIMO transmission is supported in LTE-Advanced. Basic principle of MU-MIMO in LTE-Advanced is as follows:

- 
Switching between SU- and MU-MIMO transmission is possible without RRC reconfiguration
7.4
Downlink reference signals
Two types of downlink reference signals are considered for LTE-Advanced:

-
Reference signals targeting PDSCH demodulation

-
Reference signals targeting CSI estimation (for CQI/PMI/RI/etc reporting when needed)

The reference signal structure can be used to support multiple LTE-Advanced features, e.g. CoMP and spatial multiplexing.

Reference signals targeting PDSCH demodulation are:

-
UE-specific, i.e, the PDSCH and the demodulation reference signals intended for a specific UE are subject to the same precoding operation. 

-
Present only in resource blocks and layers scheduled by the eNodeB for transmission. 

-
Reference signals transmitted on different layers are mutually orthogonal at the eNodeB.

The design principle for the demodulation reference signals is an extension to multiple layers of the concept of Rel-8 UE-specific reference signals used for beamforming (details on pattern, location, etc are FFS). Complementary use of Rel-8 cell-specific reference signals by the UE is not precluded.

Reference signals targeting CSI estimation are 

-
cell specific

-
sparse in frequency and time.
-
punctured into the data region of normal/MBSFN subframe
7.5
Downlink transmit diversity
For the downlink transmit diversity with more than four transmit antennas applied to PDCCH, and PDSCH in non-MBSFN subframes, the Rel-8 transmit diversity scheme is used. 
========== End of text proposal ==================
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