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1
Introduction
Submission to ITU on IMT-Advanced technologies is approaching . In this contribution, we assess the challenges of the ITU requirements. In addtion, we attempt to clarify some of the assumptions to be used for evaluating ITU requirements.
2
Assessment of ITU requirements
LTE Rel 8 is expected to be the baseline technology for ITU submission from 3GPP with additional LTE-A features. In [1], NGMN has compiled the baseline Rel 8 performance for D1 scenario as shown in Table 1. Note that 2x2 DL antenna configuration and 1x2 UL antenna configuration has been studied extensively, while performance for other antenna configuration was compiled with fewer sample points.

Table 1 LTE Rel 8 baseline performance
	Antenna Configuration 
	Spectral Efficiency [bps/Hz/cell]
	Edge User Spectral Efficiency [bps/Hz/cell/ser] for 10 users/cell

	UL
	1x2
	0.86
	0.03

	DL
	2x2
	1.63
	0.05

	
	4x2
	1.93
	0.06

	
	4x4
	2.87
	0.11


The spectral efficiency requirements for IMT-Advanced are shown in Table 2 for various test environments [2].
Table 2 IMT-Advanced spectral efficiency requirements
	Minimum technical requirements item number (4.2.4.3.x),
units, and ITU-R M.[IMT.TECH] Section reference[1] 
	Category 
	Required value 

	
	Test environment 
	Downlink or uplink 
	

	4.2.4.3.1
Cell spectral efficiency
(bit/s/Hz/cell)
(4.1) 
	Indoor 
	Downlink 
	3 

	
	
	Uplink 
	2.25 

	
	Microcellular 
	Downlink 
	2.6 

	
	
	Uplink 
	1.8 

	
	Base coverage urban 
	Downlink 
	2.2 

	
	
	Uplink 
	1.4 

	
	High speed 
	Downlink 
	1.1 

	
	
	Uplink 
	0.7 

	4.2.4.3.4
Cell edge user spectral efficiency
(bit/s/Hz)
(4.4) 
	Indoor 
	Downlink 
	0.1 

	
	
	Uplink 
	0.07 

	
	Microcellular 
	Downlink 
	0.075 

	
	
	Uplink 
	0.05 

	
	Base coverage urban 
	Downlink 
	0.06 

	
	
	Uplink 
	0.03 

	
	High speed 
	Downlink 
	0.04 

	
	
	Uplink 
	0.015 


Our assessment of the challenges for each test environments is as following:

· Indoor
This test environment includes two-isolated cells with stationary users. It is expect to achieve high SNR on both DL and UL in this setup, hence it should be easy to meeting the ITU requirements even with LTE Rel 8.
· Microcellular case
The DL capacity requirements  is 35% to 50% higher than the LTE Rel 8 SU-MIMO performance with 4x2 configuration. The 3 km/h mobility assumption in this test environment allows efficient coherent spatial processing techniques.  Enhanced MU-MIMO and/or network MIMO techniques are expected to close the gap between Rel 8 performance and IMT-A requirements. In Figure 1, the DL geometry for the microcellular test environment is shown to be notably better compared to the D1 case. The geometry will be worse if only NLOS model is considered for indoor users.
[image: image1.emf]-10 -5 0 5 10 15 20

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

Geometry [dB]

CDF

ITU UMi, ISD= 200m, Vertical Antenna Tilt =12deg for 3-D pattern

 

 

3GPP D1 Scenario

2-D pattern (Indoor NLOS)

3-D pattern (Indoor NLOS)

3-D pattern,(Indoor NLOS/LOS)

2-D pattern, (Indoor NLOS/LOS)


Figure 1. DL geometry comparison between D1 and microcellular test environment

The UL spectral efficiency requirement is more than 100% higher than current Rel 8 performance. We expect some improvement in spectral efficiency without any advanced techniques due to antenna down tilt and 2 additional antennas at the eNB. Additional gain could be achieved with enhanced SU/MU-MIMO and macro-diversity techniques.
· Base Coverage Urban
The requirements of this test environment are slightly lower than the microcellular case. The main difference is large cell size, outdoor UEs and higher UE velocity. Significant channel de-correlation is expected between measurement and actual transmission at 30 km/h assuming practical measurement and processing delay. Correlated base station antennas could be used to exploit beamforming and interference nulling techniques. In Figure 2, the DL geometry of base coverage urban scenario is compared against the D1 case.
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Figure 2. DL geometry comparison between D1 and base coverage urban test environment
· High speed
The spectral efficiency requirements for this test environment are significantly lower than Rel 8 D1 performance. The impact of higher speed at 120 km/h is not expected to degrade the performance below the IMT-A requirements. On the other hand, the large cell size in this test environment may have an impact on the UL link budget, which is currently under investigation. 
3
Clarification on IMT.EVAL

The evaluation methodology for ITU performance evaluation is defined in [3]. The number of parameters and assumptions is quite large and sometimes quite different from the traditional 3GPP methodology. In order to calibrate the performance results, we propose to have a harmonized understanding of the ITU evaluation methodology. Note that these assumptions are only applicable to the ITU submission, while 3GPP internal LTE-A evaluation should follow the endorsed methodology [4].

Large scale fading parameters are known to have significant impacts on system performance. The following list compares the 3GPP and ITU shadowing correlation models. We would like to have a common understanding that WINNER II correlation model should be used all ITU performance evaluation.
· 3GPP and SCM model specifies

· Site-to-site correlation between UE and multiple cell sites: 


0.5

· Cell-to-cell correlation between UE and cells of the same site: 

1

· UE-to-UE correlation between multiple UEs and one cell: 


0

· IMT.EVAL refers to WINNERII channel model for large scale correlation, which assumes

· Site-to-site correlation between UE and multiple cell sites:
 

0

· Cell-to-cell correlation between UE and cells of the same site: 

1

· UE-to-UE correlation between multiple UEs and one cell:


Distance based


Base station antenna configuration has been provided by IMT.EVAL, where the boresight of antennas point at the flat side of the hexagon.  We noticed that some companies have been submitting CoMP contributions with rotated antennas such that a 3 cell cluster could be easily formed. We would like to have a common understanding that rotated antenna pointing should not be used for IUT submissions.
IMT.TECH indicates that the spectral efficiency requirements are based on a particular antenna configuration ( DL 4x2 and UL 2x4) but final assumptions should follow IMT.EVAL. IMT.EVAL allows each base station to deploy up to 8 TX and RX antennas. We would like to have a common understanding that 4 TX/RX antennas at the base station should be used as the baseline assumption.

4
Conclusions
Initial assessments have been made on IMT-Advanced spectral efficiency requirements for four test environments. The microcellular and base coverage urban environments have been identified as the most challenging cases. Clarification on IMT.EVAL has also been proposed in this document to facilitate smooth performance calibration among different companies.
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