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1 Introduction

To support the LTE-A submission to ITU-R, some self-evaluation work has been discussed and started in 3GPP RAN1. To fascinate the discussion and decision on the parameters and assumptions for the self-evaluation, some guideline is proposed as following to be considered during the discussion in RAN1 on the relevant work:

· The evaluation is to show the excellent performance of LTE-Advanced with practical assumptions against the ITU-R’s IMT-Advanced minimum requirements.

· Both FDD and TDD should be evaluated

· For different scenarios, different assumptions may be considered.

In this contribution, the parameters and assumptions for self-evaluation of LTE-A for ITU submission is discussed and proposed.
2 Parameters and assumptions for LTE-A self-evaluation
For ITU’s submission, some of the evaluation results are based on simulation, e.g. cell average spectrum efficiency, cell edge spectrum efficiency, VoIP capacity, Mobility. Furthermore, 4 mandatory environment and scenarios has been specified in M.2135, which define the evaluation methodology for IMT-Advanced.
2.1 Antenna
For the self evaluation of LTE-A, the Dual-polarized antenna which is most practical for deployment is proposed, and the antenna pattern, antenna spacing and the down tilt angular are proposed as following: 
· Antenna pattern

In M.2135, the antenna is modelled as 3-dimension and the horizontal antenna pattern has been specified as following:

[image: image1.emf]
Figure 1. antenna pattern specified by M.2135.

However, from the practical application and manufacturing of small antenna spacing array, some additional horizontal antenna pattern is more practical, it is presented below for extra information sharing. 
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Figure 2. Additional antenna pattern for practical application of small antenna spacing array

In order to keep consistent with TR25.996, we suggest the same gain pattern equation as defined in section 4.5.1 as the following
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Where 
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is defined as the angle between the direction of interest and the boresight of the antenna, 
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 is the 3dB beamwidth in degrees, and Am is the maximum attenuation. For beam-forming applications which requires small antenna spacing, 
[image: image6.wmf]dB

3

q

 is 90 degrees, see Figure 2.
For LTE-Advanced TDD self-evaluation, the additional evaluation results with the additional antenna pattern are proposed.

· Antenna spacing

For antenna spacing, two types of configurations are proposed to simplify the evaluation work.


Type 1: 4 wavelengths for the cases antenna number is not more than 4;


Type 2: 0.5 wavelengths for the cases antenna number is more than 4.

· Down tilt angular

The down tilt angular is the same as the values proposed by Ericsson.[2]
2.2 Simulation Assumption 
For the full buffer service evaluation, the proposed simulation assumptions are as following:

	Scenario
	Antenna Configuration
	Technique component

	Indoor Hotspot
	4x2, antenna spacing: 4
[image: image7.wmf]l


	TDD: MU-CoMP in DL, SU MIMO in UL based on CSI


	Urban Macro (30Kmh)
	 4x2, antenna spacing 4
[image: image8.wmf]l

,dual-polarization;

8x2, antenna spacing 0.5
[image: image9.wmf]l

, dual-polarization;
(1 antenna transmission in UL can be considered)
	TDD: MU-CoMP (JP/coordinated Scheduling)/MU-BF based on CSI

Note: For CoMP, the coordination among the neighbouring 3 sectors from 3 different sites can be considered for the simplicity and practical implementation.

	Urban Micro

(3Kmh)
	4x2, 4
[image: image10.wmf]l

antenna spacing, dual-polarization;

8x2, 0.5
[image: image11.wmf]l

 antenna spacing, dual-polarization;

(1 antenna transmission can be considered in UL)
	TDD: MU-CoMP (JP/Coordinated Scheduling/MU-BF based on CSI

Note: For CoMP, the coordination among the neighbouring 3 sectors from 3 different sites can be considered for the simplicity and practical implementation.

	Rural High Speed

(120Kmh)
	4x2, 4
[image: image12.wmf]l

antenna spacing, dual-polarization;

8x2, 0.5
[image: image13.wmf]l

antenna spacing, dual-polarization;
(1 antenna transmission can be considered in UL)
	TDD: MU/SU-BF based on CSI




For the VoIP service evaluation, the proposed simulation assumption is as following:
	Scenario
	Antenna Configuration
	Technique component

	Indoor Hotspot
	4x2, antenna spacing: 4
[image: image14.wmf]l


	TDD: SU-BF based on CSI in DL, and MRC in UL with 1 antenna transmission


	Urban Macro (30Kmh)
	4x2, antenna spacing 4
[image: image15.wmf]l

,dual-polarization;

8x2, antenna spacing 0.5
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, dual-polarization;
(1 antenna transmission in UL can be considered)
	TDD: SU-CoMP (JP/coordinated Scheduling) in DL and MRC in UL with 1 antenna transmission;



	Urban Micro

(3Kmh)
	4x2, 4
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antenna spacing, dual-polarization;

8x2, 0.5
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 antenna spacing, dual-polarization;

(1 antenna transmission can be considered in UL)
	TDD: SU-CoMP (JP/coordinated Scheduling) in DL and MRC in UL with 1 antenna transmission;



	Rural High Speed

(120Kmh)
	4x2, 4
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antenna spacing, dual-polarization;

8x2, 0.5
[image: image20.wmf]l

antenna spacing, dual-polarization;

(1 antenna transmission can be considered in UL)
	
TDD: SU-BF based on CSI in DL and MRC in UL with 1 antenna transmission;


For the Mobility evaluation, the proposed simulation assumption for link level is as following:

	Scenario
	Antenna Configuration
	Technique component

	Indoor Hotspot
(10Kmh)
	4x2, antenna spacing: 4
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	TDD: SU-BF based on CSI in DL, and MRC in UL with 1 antenna transmission


	Urban Macro (120Kmh)
	4x2, antenna spacing 4
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,dual-polarization;

8x2, antenna spacing 0.5
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, dual-polarization;
(1 antenna transmission in UL can be considered)
	TDD: SU-BF based on CSI in DL, and MRC in UL with 1 antenna transmission


	Urban Micro

(30Kmh)
	4x2, 4
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antenna spacing, dual-polarization;

8x2, 0.5
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 antenna spacing, dual-polarization;

(1 antenna transmission can be considered in UL)
	TDD: SU-BF based on CSI in DL, and MRC in UL with 1 antenna transmission



	Rural High Speed

(350Kmh)
	4x2, 4
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antenna spacing, dual-polarization;

8x2, 0.5
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antenna spacing, dual-polarization;

(1 antenna transmission can be considered in UL)
	
TDD: SFBC in DL and MRC in UL with 1 antenna transmission;
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