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1. Introduction
This document is a text proposal for TR36.814 on the demodulation reference signal (DM-RS) structure based on the agreement from RAN WG1#58. The agreement on the DM-RS structure for Rank3 and 4 for normal subframe with normal cyclic prefix is captured as follows. 

Chairman notes in RAN1#58bis
	DMRS pattern for 3-4 (Normal subframe)
Alt1: 24 RE, CDM+FDM, OCC length = 2

Alt2: 12 RE, CDM, OCC length = 4
Conclusion

Baseline assumption for further investigations is Atl1.


[image: image1.emf]Baseline

Staggered




2. Text Proposal

============= Start of text proposal ================== 
7.3
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.
7.3.1 Demodulation reference signal
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 (DM-RS) 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.
Normal subframes with normal CP:

For rank 1and 2, the same DM-RS structure (including patterns, spreading and scrambling) as in LTE Rel-9 is used, as illustrated in Figure 7.3.1-1. For rank 2, DM-RS for 1st layer and that for 2nd layer are multiplexed by means of code division multiplexing (CDM) by using orthogonal cover code (OCC) over two consecutive resource elements (blue) in time domain.
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Figure 7.3.1-1: DM-RS pattern for rank 1 and 2 
For rank 3 and 4, the DM-RS pattern is illustrated in Figure 7.3.1-2. DM-RS for 1st layer and that for 2nd layer are multiplexed by means of CDM by using OCC over two consecutive resource elements (blue) in time domain. DM-RS for 3rd layer and that for 4th layer are multiplexed by means of CDM by using OCC over two consecutive resource elements (green) in time domain. DM-RS for 1st and 2nd layers and that for 3rd and 4th layers are multiplexed by means of frequency division multiplexing (FDM).
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Figure 7.3.1-2: DM-RS pattern for rank 3 and 4 
7.3.2 CSI reference signal

Reference signals targeting CSI estimation are 
-
cell specific

-
sparse in frequency and time.
-
punctured into the data region of normal/MBSFN subframe
7.4
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. 
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