TSG-RAN WG1 #60
R1-101407
San Francisco, USA, 22 – 26 Feburary 2010
Source: 
ZTE
Title:

      Evaluation of LTE-A Performance against 3GPP Requirements
Agenda Item:
8.1
Document for:
Discussion and Decision 

1 Introduction
This contribution provides simulation results for LTE-A performance evaluation against 3GPP requirements [1]. System level simulations were performed to obtain the average cell spectral efficiency and cell edge user spectral efficiency for both FDD and TDD systems.
2 Simulation Assumptions

These are common assumptions for uplink and downlink simulation.
	Parameters
	Assumptions

	Cellular Layout 
	Hexagonal grid, 19 cell sites, 3 sectors per site with wraparound

	Number of users per cell
	10

	Distance-dependent path loss
	L=128.1 + 37.6log10(.R), R in kilometers @ 2GHz

	Inter-site distance
	500m

	Duplex Method 
	FDD

TDD : UL-DL Configuration 1  
(5 msec periodicity, 2 full DL subframes, 2 full UL subframes,1 Special subframe: DwPTS 11symbol, GP 1 symbol, UpPTS 2 symbol )

	System bandwidth
	FDD: 10 MHz UL + 10MHz DL

TDD: 20MHz 

	Penetration loss 
	20dB

	Distance-dependent path loss
	L=128.1  + 37.6log10(.R), R in km

	Shadowing standard deviation
	8 dB

	Shadowing correlation
	Inter-eNodeB: 0.5  Inter-cell: 1.0

	UE Speed
	3km/h

	Channel model
	3GPP Case1 3D

	Tilt angle
	15 degree

	Traffic Model
	Full Buffer

	HARQ Scheme
	Chase Combining

	eNB Antenna configuration
	(c)     Correlated co-polarized, 0.5λ separation

	UE Antenna configuration
	Vertically polarized 0.5λ separation


These are simulation assumptions for uplink:
	Parameters
	Assumptions

	Antenna Configuration
	1x2, 1x4, 2x4

	Scheduler
	Channel dependent in frequency domain

	Fractional TPC
	(=0.8, Po=-82dBm

	Delay for scheduling and AMC
	6ms

	Receiver
	MMSE with IRC

	Channel Estimation
	Non-ideal

	Overhead
	Sounding RS (5ms period), PUCCH (6RBs), DMRS (2 symbols/subframe)


These are simulation assumptions for downlink:
	Parameters
	Assumptions

	Antenna Configuration
	2x2, 4x2, 4x4

	Scheduler
	Proportional Fair

	CQI/PMI/RI reporting interval
	5ms for CQI/PMI, 10ms for RI

	CQI/PMI granularity
	Subband CQI, 5RB granularity
SU-MIMO: Wideband PMI
MU-MIMO: Subband PMI, 5RB granularity

	Precoding
	SU-MIMO precoding based on codebook from [2]

MU-MIMO precoding – SLNR non-codebook based precoding with DMRS support

	Measurement error
	Zero mean Gaussian error with 1 dB SINR std per RB for CQI 

	Receiver
	MMSE with IRC

	Channel Estimation
	Non-ideal

	Overhead
	SU-MIMO: L=3, PDCCH(3 symbols per subframe), CRS for two and four antenna ports
MU-MIMO: L=3, PDCCH(3 symbols per subframe), 6 MBSFN subframes, 12 DMRS REs per RB


3 Simulation Results
In this section, we present the simulation results of the following schemes:
Uplink:

· 1x2 SU SIMO

· 1x4 SU SIMO
· 2x4 SU MIMO
Downlink: 

· 2x2 SU-MIMO

· 4x2 SU-MIMO 

· 4x4 SU-MIMO 
· 4x2 MU-MIMO
· 4x4 MU-MIMO
Simulations were done for both TDD and FDD systems.

3.1 Uplink Simulation Results
Table 1 System level simulation results of FDD and TDD uplink.
	
	MIMO configurations
	3GPP targets
	FDD Results
	TDD Results

	Cell Spectral Efficiency (bps/Hz/cell)
	1x2 SU SIMO
	1.2
	1.39
	1.21

	
	1x4 SU SIMO
	-
	2.25
	1.95

	
	2x4 SU MIMO
	2
	2.43
	2.13

	Cell edge user spectral efficiency (bps/Hz)
	1x2 SU SIMO
	0.04
	0.045
	0.040

	
	1x4 SU SIMO
	-
	0.077
	0.067

	
	2x4 SU MIMO
	0.07
	0.096
	0.082


Table 1 shows the simulation results of different uplink configurations.  The 3GPP targets can be met in all configurations.    In some configurations, targets are met by little or no margin especially for TDD system.  In some cases, Rel-8 1x4 SIMO can’t meet the 2x4 target but the 2x4 target is met with 2x4 SU-MIMO for both TDD and FDD.
3.2 Downlink Simulation Results

Table 2 System level simulation results for FDD and TDD downlink
	
	MIMO configurations
	3GPP targets
	FDD Results
	TDD Results

	Cell Spectral Efficiency (bps/Hz/cell)
	2x2 SU-MIMO
	2.4
	2.26
	2.21

	
	4x2 SU-MIMO
	2.6
	2.68
	2.60

	
	4x2 MU-MIMO 
	2.6
	3.23
	4.16

	
	4x4 SU-MIMO
	3.7
	3.46
	3.39

	
	4x4 MU-MIMO
	3.7
	4.49
	-

	Cell edge user spectral efficiency (bps/Hz)
	2x2 SU-MIMO
	0.07
	0.083
	0.075

	
	4x2 SU-MIMO
	0.09
	0.113
	0.101

	
	4x2 MU-MIMO
	0.09
	0.118
	0.173

	
	4x4 SU-MIMO 
	0.12
	0.147
	0.137

	
	4x4 MU-MIMO
	0.12
	0.205
	-


Table 2 summarizes the simulation results of different downlink MIMO configurations.  From the results, we found that 2x2 and 4x4 targets cannot be met with Rel-8 SU-MIMO.   The targets can be reached by employing Rel-10 MU-MIMO which non-codebook based precoding is allowed.   For FDD, codebook enhancement [3] is used in MU-MIMO cases.  The 4x4 target can be fulfilled by employing 4x4 MU-MIMO.  For TDD, MU-MIMO is done with channel reciprocity based on SRS.   4x2 MU-MIMO is sufficient to reach the 4x4 target in that case.  
4 Conclusion

In this contribution, we present simulation results for system performance evaluation in 3GPP Case1-3D scenario. From the results, we can conclude that:
1. For uplink cases, all 3GPP targets can be met by using Rel-8 SU techniques in SIMO case and Rel-10 codebook in MIMO case for both TDD and FDD.   

2. For downlink cases, Rel-8 SU-MIMO is not sufficient to fulfill some of the 3GPP requirements.  With MU-MIMO enhancements, targets can be reached with a good margin for both TDD and FDD.
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