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1. Introduction

The current deadline for ITU submission is 7 calendar days prior to the start of the 6th meeting of Working Party 5D (WP 5D) in the latter part of 2009 (i.e. September 2009).  It would be difficult to run a full suite of simulations as per reference system deployments (both homogeneous and heterogeneous) by the ITU submission deadline given the current state of 3GPP TR 36.814.  In this contribution, we suggest to run a limited set of simulations for ITU submissions because of the reasons cited above. 
2. Technologies for IMT advanced 
The following summarizes the simulation status of the technologies being discussed for IMT advanced:
a. Support of wider bandwidth: Most of the initial simulations for this component technology will deal with co-existence issues which will be studied in RAN4.  RAN1 is responsible for doing system capacity evaluation for the case of wider bandwidth as outlined in A2 of TR 36.814.  It may be noted that there are lot of unresolved issues with respect to control channel design for this technology component.
b. Uplink transmission scheme including UL spatial multiplexing: DFT-precoded OFDM is the transmission scheme used for PUSCH both in absence and presence of spatial multiplexing. In case of multiple component carriers, there is one DFT per component carrier. Both frequency-contiguous and frequency-non-contiguous resource allocation is supported on each component carrier. RAN1 is responsible for doing system capacity evaluation for this modified UL multiple access scheme and many companies have contributed to this effort.
c. Downlink Spatial Multiplexing: Simulations are available for DL spatial multiplexing with up to eight layers.
d. Co-ordinated multiple point transmission and reception including ICIC techniques: This technology is at its infancy and detailed simulation results are not currently available. 
e. Relaying functionality: This is mainly for heterogeneous system deployments.  Discussion on this topic has just started and simulation results with relays have been submitted by different companies.  
The current LTE-A RAN1 schedule is shown in Figure 1.  It may be observed that the framework for all technology proposals needs to be completed by June-2009.  Once the framework is decided, RAN1 will have roughly 2 months to complete all the simulations as per the ITU evaluation guideline.  A reduced set of simulation scenarios will enable RAN1 to complete the performance evaluation of the features proposed for LTE-A on time for ITU submission.
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Figure 1. LTE-A RAN1 schedule

3. Suggested simulation scenarios for ITU-A submission
The test environments in IMT.EVAL document comprises of the following scenarios, a) base coverage urban, b) micro-cellular, c) indoor and d) high speed.  The highlighted rows in Table A.2.1.1-1 suggest limited set of simulation scenarios for homogeneous deployments.  It may be observed that the simulations for micro-cellular and high speed scenarios can be submitted to ITU at a later date.
Table A.2.1.1-1 – E-UTRA simulation case minimum set
	Simulation
	CF
	ISD
	BW
	PLoss
	Speed
	Additional  Simulation 

	Cases 
	(GHz)
	(meters)
	(MHz)
	(dB)
	(km/h)
	Parameters

	3GPP case 1
	2.0
	500
	FDD:10+10  TDD: 20
	20
	3
	Table A.2.1.1-2 and 25.814

	3GPP case 1 extended
	2.0
	500
	FDD:80+40*
TDD: 80*
	20
	3
	Table A.2.1.1-2 and 25.814

	3GPP case 3
	2.0
	1732
	 FDD:10+10  TDD: 20
	20
	3
	Table A.2.1.1-2 and 25.814

	ITU Indoor,  
Indoor hotspot scenario
	3.4
	60
	FDD:20+20  TDD: 40*
	N.A.
	3
	[IMT Eval] Section 8

	ITU Indoor extended,  
Indoor hotspot scenario
	3.4
	60
	FDD:80+40*
TDD: 80*
	N.A.
	3
	[IMT Eval] Section 8

	ITU Microcellular, 
Urban micro-cell scenario
	2.5
	200
	FDD:10+10  TDD: 20 
	See [IMT Eval] Annex.1
	3
	[IMT Eval]

Section 8

	ITU Base coverage urban,
Urban macro-cell scenario
	2.0
	500
	FDD:10+10  TDD: 20
	See [IMT Eval] Annex.1
	30
	[IMT Eval]

Section 8

	ITU Base coverage urban extended,
Urban macro-cell scenario
	2.0
	500
	FDD:80+40*
TDD: 80*
	See [IMT Eval] Annex.1
	30
	[IMT Eval]

Section 8

	ITU High speed, 
Rural macro-cell scenario
	0.8
	1732
	FDD:10+10  TDD: 20
	See [IMT Eval] Annex.1
	120
	[IMT Eval]

Section 8


It may be noted that simulations for heterogeneous deployments are not necessary for ITU submissions unless component technologies like relays are essential to meet the ITU performance requirements (which we don’t think will be the case).  

As such, for heterogeneous deployments it is suggested to use the following categories of low power nodes for the initial ITU submission (highlighted in Table A.2.1.1.2-1) in case RAN1 decides to submit additional simulation results.
Table A.2.1.1.2-1. Categorization of new nodes

[image: image2.emf] Backhaul  Access  Notes   Remote radio  head (RRH) cells  Several µs latency to macro  Open to all UEs  Placed outdoors   Hotzone cells  X2  Open to all UEs  Placed outdoors   Femto cells  FFS  Closed Subscriber Group (CSG)  Placed indoors   Relay nodes  Through air - inter face with a  macro - cell (for in - band RN  case)  Open to all UEs  Placed outdoors    


It is intended to use the baseline system simulation parameters for RRH and Relays as outlined in Table A.2.1.1.2-2 of TR 36.814 and site-to-site distance of 1732 meters for the overlay macro-cell (Case-3).
Next, the following configuration as defined in Table A.2.1.1..2-3 is suggested for placing of new nodes and UE.
Table A.2.1.1.2-3. Placing of new nodes and UEs
	Configuration
	UE density across macro cells*
	UE distribution within a macro cell
	New node distribution within a macro cell
	Comments

	1
	Uniform 
25/macro cell
	Uniform
	Uncorrelated
	Capacity enhancement

	2
	Non-uniform 

[10 – 100]/macro cell
	Uniform
	Uncorrelated
	Sensitivity to non-uniform UE density across macro cells

	3
	Non-uniform

[10 – 100]/macro cell
	Uniform
	Correlated**
	Cell edge enhancement

	4
	Non-uniform

[10 – 100]/macro cell
	Clusters
	Correlated**
	Hotspot capacity enhancement


Finally, it is suggested to only use Full Buffer and Poisson based traffic models to simulate continuous and bursty traffic respectively.  VoIP simulations can be done at a later date.

4. Conclusions

In this contribution a subset of simulation scenarios is proposed for ITU submission in the September-2009 timeframe.  The proposed plan is realistic and enables 3GPP contributing companies to submit their simulation results to 3GPP RAN1 before the submission deadline. 
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