3GPP TSG RAN WG1#61


 






          
       R1-103344
Montreal, Canada, May 10-14 2010
Agenda Item:
6.3.3.2
Source:
Huawei
Title:
link level evaluation of DMRS ports for MU MIMO
Document for:
Discussion and decision 
1 Introduction

MU-MIMO dimensioning has been discussed in previous meetings, and some decisions about the dimensioning had been made in 59bis meeting as follows:
For the design of downlink signalling and DM RS, the following is assumed for MU-MIMO:

· Not more than 4 UEs are co-scheduled 

· Note that the actual maximum number of co-scheduled UEs does not need to be specified.

· Not more than 2 layers per UE with 2 orthogonal DM RS ports

· Not more than 4-layer transmission in total for MU-MIMO transmission 

Two alternatives are to be studied:

· 4 orthogonal DM RS ports and 1 scrambling sequence are defined

· 2 orthogonal DM RS ports and 2 scrambling sequences are defined as in Rel-9

· FFS whether one or both alternatives will be specified (and if only one, which one).
· Note that in any case TM8 will remain specified in Rel-10. 

In this contribution, we evaluate the two alternatives by link level simulations. 
2 Orthogonal and non-orthogonal DMRS
The alternatives of DMRS configuration for MU-MIMO mentioned above have been described in [1]. For orthogonal DMRS ports, we propose OCC (Orthogonal Cover Code) of length 4 and 12 REs overhead. And according to the conclusions from the previous meeting, Rel-9 scheme which uses 2 orthogonal DMRS ports with OCC of length 2 and 2 scrambling codes should also be supported in Rel-10. Thus two alternatives need to be evaluated:
· Alternative 1: 4 orthogonal DM RS ports with OCC of length 4 and 1 scrambling code
· Alternative 2: 2 orthogonal DM RS ports with OCC of length 2 and 2 scrambling codes(Rel-9)
The gain of 4 orthogonal DMRS ports over 2 orthogonal DMRS ports is already shown in [1] by system level simulation. And the link level simulation results are presented below.
3 Link level simulation
3.1 Simulation Assumptions
The link-level simulation parameters used are listed in Table 1.

Table 1
Link level simulation parameters
	Parameter
	Assumption

	Transmission bandwidth
	10 MHz

	Subframe length
	1 msec

	Subband bandwidth
	1.08 MHz (6RBs)

	Channel model
	ULA

	Maximum Doppler frequency
	fD = 5.55 Hz

	antenna configuration
	Tx = 8, Rx = 2

	Scheduler
	· Scheduling on a fixed subband based on Proportional Fair
· Maximum 4 UEs selected from 10 UEs based on greedy proportional fair algorithm, and the co-scheduled UEs are transmitted on the given subband.

	UE number in a cell 
	10

	Dimensioning of MU-MIMO
	Maximum paired MU-MIMO user number is 4, and one layer per user

	Overhead
	PDCCH: 3 symbols

CRS: 4 ports
DMRS: 12RE

	Channel  estimation
	Real CE based on DMRS

	HARQ
	Maximum 4 transmission
Chase Combining

10% BLER for each UE

	Transmitter precoding algorithm
	ZFBF

	Receiver algorithm
	· IRC – Mitigating the interference from co-scheduled UEs which estimated by DMRS used by other UEs.
· MRC – Estimating the channel of its own and no interference mitigation processing.

	PMI feedback
	Subband PMI

	CQI feedback 
	Subband CQI

	Codebook
	DFT 4bit codebook


3.2 Simulation Results
The simulation results are shown in Figure 1 and 2. The proportion gain at different SNR values by using of orthogonal DMRS ports are shown by yellow line. The results quite align with the system level simulation listed in [1], the spectrum efficiency gain from orthogonal DMRS ports over that of non-orthogonal DMRS is about 5% when using MRC receiver and it ranges from 11% to 16% when using IRC receiver.
Further more, we find that the probability of 3 layers or 4 layers MU-MIMO transmission when using MRC receiver is much smaller than that when using IRC receiver. And that’s the reason why the performance difference between orthogonal DMRS ports and non-orthogonal DMRS ports is smaller when MRC receiver is used than that when IRC receiver is used. According to the simulation results, we could see the expected gain from dimensioning of MU-MIMO to allow 4 layer transmission is lost if MRC receiver is assumed. 
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Figure  1

Comparison of orthogonal DM RS and non-orthogonal DM RS using IRC receiver
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Figure  2

Comparison of orthogonal DM RS and non-orthogonal DM RS using MRC receiver
4 Conclusions
In this contribution, the performance impacts from orthogonal and non-orthogonal DMRS ports are evaluated. From the simulation results, we propose
· Using orthogonal DMRS ports in  rank > 2 MU-MIMO transmission

· Using DMRS ports with OCC of length 4 and 12 RE’s overhead for MU-MIMO
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