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1
Introduction

In order to meet the IMT-Advanced requirements, new features need to be introduced to LTE-Advanced. In this contribution, we evaluate the baseline DL performance of LTE Rel-8 and compare with the IMT-Advanced requirements. Based on the performance difference, we would suggest necessary LTE-A features to be included in IMT-Advanced self-evaluation.
2
Discussion
Simulation assumptions on deployment scenarios could be found in the IMT.EVAL document [1]. In addition, urban micro O-to-I model is assumed to include LOS components from the base station to the building. It is also assumed that urban macro, suburban macro and rural macro in-car penetration losses are identical from all base stations to a UE.
In this contribution, we simulated frequency sensitive scheduling with precoding and dynamic rank selection. Detailed simulation parameters are shown in Table 1.
Table 1: List of Assumptions for DL full buffer simulations

	Number of control symbols
	3

	Base station Tx antenna
	4

	Base station antenna configuration
	10 (, v-pol

	UE Rx antenna
	2

	UE Rx antenna configuration
	0.5 (, v-pol

	Channel estimation
	Non-ideal

	Noise estimation
	Non-ideal

	Receiver algorithm
	MMSE

	Precoding
	SU-MIMO 4x2 codebook

	Feedback periodicity
	5ms

	Feedback delay
	4ms

	Feedback error
	Not modeled

	Frequency sensitive scheduling
	Yes for InH, UMi, UMa;

No for RMa.

	Subband size
	6 RB

	Scheduling fairness
	Proportional fair

	Maximum number of CQI
	7


Simulation results are shown in Table 2. The indoor hotspot scenario has the highest spectral efficiency due to high geometry in an isolated deployment. The UMi and UMa scenarios have similar performance at low to medium mobile speed. The RMa scenario has the worst performance due to inaccurate rate/rank/precoding prediction at high speed.

Compared to the IMT-Advanced requirements [2], LTE baseline performance could meet the requirements for InH and RMa scenarios. However, the baseline performance fell short in UMi and UMa scenarios. Reducing overhead, advanced MU-MIMO, advanced receiver and CoMP are candidate techniques that could further enhance LTE-A performance to meet the requirements. 

Additional statistics on fairness, different antenna configurations and additional 3GPP scenarios are included in the appendix.

Table 2 Performance comparison

	
	Simulation Results
	IMT Advanced Requirements
	Difference

	InH
	Cell spectral efficiency (bps/Hz/cell)
	3.76
	3
	25%

	
	Cell edge user spectral efficiency (bps/hz)
	0.153
	0.1
	53%

	UMi
	Cell spectral efficiency (bps/Hz/cell)
	1.85
	2.6
	-29%

	
	Cell edge user spectral efficiency (bps/hz)
	0.071
	0.075
	-5%

	UMa
	Cell spectral efficiency (bps/Hz/cell)
	1.82
	2.2
	-17%

	
	Cell edge user spectral efficiency (bps/hz)
	0.070
	0.06
	17%

	RMa
	Cell spectral efficiency (bps/Hz/cell)
	1.39
	1.1
	26%

	
	Cell edge user spectral efficiency (bps/hz)
	0.044
	0.04
	10%


3 
Conclusions
In this contribution, we evaluated the LTE Rel 8 performance for ITU scenarios. The conclusion is that LTE could meet the DL spectral efficiency requirements for only two out of four scenarios. Hence, additional DL enhancements are required for LTE-A.
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Appendix
We compare 2Tx and 4 Tx configuration performance in Table 3. It was shown that 2x2 and 4x2 performance are quite similar in all cases. Although additional antenna at the base station provides additional precoding gain, this gain is offset by the higher CRS overhead with 4 Tx antennas. DM-RS for more than 2 Tx should be considered to improve LTE performance. 

3GPP case-1 2D and 3D results are also shown in Table 3 for calibration purpose. The capacity gain of using 3D pattern is close to 40%.
Table 3 Additional spectral efficiency results
	
	2x2
	4x2

	
	Cell spectral efficiency (bps/Hz/cell)
	Edge user spectral efficiency (bps/Hz)
	Cell spectral efficiency (bps/Hz/cell)
	Edge user spectral efficiency (bps/Hz)

	InH
	3.90
	0.171
	3.76
	0.153

	UMi
	1.82
	0.074
	1.85
	0.071

	UMa
	1.77
	0.072
	1.82
	0.070

	RMa
	1.33
	0.038
	1.39
	0.044

	Case 1 2D
	1.56
	0.064
	1.59
	0.063

	Case 1 3D
	2.19
	0.087
	2.22
	0.082


UE throughputs and geometry statistics for ITU scenarios are shown in Figure 1. The throughput distribution is shown to be consistent with the long term geometry. In addition, the indoor hotspot performance is further enhanced with higher bandwidth.
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Figure 1. UE throughput and geometry for InH, UMi, UMa, RMa scenarios
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